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Top500 List : 2023/11 ~

1. Frontier, HPE (1,194.00 PFlop/s)
2. Aurora, Intel (585.34 PFlop/s)

3. Eagle, Microsoft (561.20 PFlop/s)

The List.

November 2023 | TOP500
June 2024 | TOP500



https://top500.org/lists/top500/2023/11/
https://top500.org/lists/top500/2024/06/
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High-Performance Linpack (HPL) 561 PFlop/s
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ND H100 v5 > KIRIRICAT-IVRIEEL Al A—-/\-JVE1-%

oy NJVF GPU N)VF GPU VM
>27)k H100 GPU >4 ND H100 v5 VM O Quantum-2 InfiniBand T aN
NVLINK T#Eftan iz 8 GPU BEE D ND_H100_v5 VM

FEIRED NDv5, ZFE0 H100 GPU £TAT-IL 7U+

NVIDIA H100 Tensor Core GPU NVSwitch + NVLink 4.0 Quantum-2 InfiniBand

+ 80 GB of HBM3 Memory < Connects all 8 GPUs on server 400 Gigabit dedicated link per GPU (3.2 Terabits/VM)

« 2x—30x A100 performance - 3.6 TB/s Bisection BW  Fat-tree topology, connecting O(1000) GPUs
- PCle Gen 5 - 450 GB/s AllReduce * GPU Direct RDMA

* 8 GPUs per NDv5 VM


https://www.google.com/url?sa=i&url=https%3A%2F%2Fdevblogs.nvidia.com%2Fnvidia-ampere-architecture-in-depth%2F&psig=AOvVaw1peo5Q1KwN5JsecEfncbCR&ust=1590630731053000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIis-6_30ukCFQAAAAAdAAAAABAG
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. Azure HPC 1 A=Y
= Ubuntu-HPC 22.04

. Azure Marketplace h'69 <ICEF AT BE

BIE5195Y
« NVIDIA NCCL 2.19.3
« NVIDIA HPCX 2.16

HPL
- NVIDIA #EJLFD HPL
« SLURM 22.05.3 B2 TE1T



Microsoft is powered by Azure Al infrastructure

Copilot for Microsoft Copilot for Windows Dynamics 365 Azure
Security | Copilot in Bing . Microsoft 365 | Copilot Copilot ~ OpenAl API
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=% . Copilot for Microsoft 365

@ < O | Q nhitpsjonedrive livecom;w/tEaCKKPSBAChTWULN30G0IBYbEjyAFWr kiZbSCELIaZwWe =CMggn] Iy e
@ Q1 Performance » Saved £ Search & - o x
L=} @  Documentl-Saved ~ P Search (At + Q) el s a
a File Home Insert Formulas Data Review View Automate Help e & 4 (B comments | e CatehUp ¢ Editing v
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@ Mo fe | Countey v
i 1
2 France Biodegradabla Cleaning Products Low $1,514,146 H
© Crosts comene with Capilot w 3 usA Biodegradable Cleaning Preducts Low 2288 $10 $1.479,208 H
ypre— P R m——— P 4 Austrolia Biodegrodable Cleaning Products None 4124 s10 %0 $1.451,648 ¢
5 Mesico Biodegradable Cleaning Products Medium 3954 $10 383,508 $1,308,300 £
Describe what you'd like to create, and Copilot will generate a draft & France Products Low 4952 $10 £6,289 $622.615 £
s.p B 7 France Gontoso Pharmaceuticals  Recycled Can Low 903 35 $6.227 $616,454 s
& |Conada Prosware Matural Personal Gare Products  Low 1954 s270 55901 $564,207 =
9 |Conada Prosoware Biodegradable Cleaning Products High 1990 s220 $84137 $516,843 s
10 |USA VanArsdel Compostable Food Packaging  Low 1254 3 84,765 $471,755
1 usa Prosewnee Matural Personsl Core Products  Medium 1485 s224 $26,546 sa15,884 sz
12 Ush Frosewnre Sustainable Snock Packaging  Medium 1410 s120 25,549 $a00.271 s
13 Australia Proseware Matural Personal Care Products  Medium 1369 §224 $24.806 $388,632 &
14 |USA VanArsdel Gompostable Food Packaging ~ Medium 1052 58 $23.906 sanm%
15 Conada Vaniradel Compastable Food Packaging  Low 980 sz s3.724 $368,676 s
16 Austrolis Prosewie SustainableSnockPackaging  Medium 1288 120 $23,520 $368,476 $
17 Austrotia Varrsdel Compostable Food Packaging  Nane 954 s3 0 $362.520
18 Canada Contoso Phormaceuticals  Biodegradable Cleaning Products. Low 2785 s110 83,537 $350,158 2.
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Good morming Kat!

Cassandra Dunn &
Ok I send an update later

S99 20

Aadi Kapoor &2
Your Great work!
& = Eric Ishida 840 AM
Cale Sure, Il set something For next week £...
B e
files

Cortex Framework Ba1 AM
Kayo: The review werd realty weill Can't wai._

Click to add title

Caplot 2:15AM

P 0HSCINS

Wil Little T:AS AM o

1 o't see that being an issue, Can you ta... Good moming Kat!

H H e et Hara are same ideas that might halp you get started:
Click to add subtitle Oy e
Hillary Reyes 1:07 AM * Geta sumnarny of everything you need to eateh up on, inchuding meetings
Hahal - Find and use info that's buried in documents or lost in conversations.

+ Create content with all of it—drawing from your files, conversations, events, topics, and mare
Charlotte and Babak 12:48 AM
Chiarlstte: The eliert was pretty happy with
IR Tha AT ey e As your Copilat, 'm here 1o assist you but | do make mistakes, so sources are provided for your review when passible.
Reta Taylor 12:40 AM
Ah, ok | understand now

Joshua VanBuren 12:20 AM
Thanks fof revewsng
What's going on with EraNext? | Summarize the Green Builder's summit doc | (3
Daichi Fukuda 12:20 AM
You: Thank you

B

Side 1of1  Engilish (US)

Kadji Bell 12:08 AM
You ke the idea, lets pitch i
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Training

Inferencing

L Azure Machine Learning

Global scheduler

Auto repair Failover

Reliability system

Suspend

Resume

Transparent checkpointing

Migrate

Scaling

Al accelerator abstraction

CPU

GPU

FPGA

ASIC




Training Inferencing

PrOJECt FO rge L Azure Machine Learning
VYV -—AEARZEHDHIR Global scheduler
FIRODEWNA VTSRS
7F ¥ ( . |
Reliability system
0 SRt EMESEICEN L Auto repair Failover Suspend Resume Migrate Scaling

AlM1 VISRV FY

Transparent checkpointing
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Al accelerator abstraction

CPU GPU FPGA ASIC




Global scheduler
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BEFORE

Department 1

Department 2

Each team can only use their own capacity

My “Precious”

One Pool

One Pool with reservation — Premium Tier

Oversubscription through Standard and Basic Tier

Your GPUs + access to more GPUs
by oversubscription



One Pool
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Training Inferencing

Project Forge L Azure Machine Learning

'JY—Zﬁﬁqﬁﬁg@é:‘% [ Global scheduler ]
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Reliability system
SR EMEFEICENT Auto repair Failover Suspend Migrate Scaling
Q@ L ImAIE | Aueorepair | Failover | suspend | Resume | migrate | scaing
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phi3_pretraining-327b1213

Name (run ID)

4c8b86dd-5b57-405d-b438-522004b0...

e6641285-3fa3-482a-b5ad-cf02c5daaa...

722ffbd8-eccf-4424-9d7e-0562314fcd...

5f5cdfe3-6c9a-4745-a904-00ed03¢c3b...

2e20ed7a-90ef-4a85-a1a9-b2b4dfbef...

ad9cfabc-1eb8-4c6b-9ab9-0fa79b7ce...

a8c69e69-916b-43bf-8505-26ef4026¢...

dadabad6-43c3-44d8-8d2a-ebd7fd6e...

857f67a0-554c-42ff-a2a3-9ee0d531c2...

ANFAANE FrAAE ANER —AAe - A4nnflnre

@ Completed

Experiment

limlen-dbc3fS6a

Default

limlen-dbc3fS6a

phi3_pretraining-327b1213

phi3_pretraining-327b1213

phi3_pretraining-327b1213

aims-sing-laptop-a05d4792

phi3_pretraining-327b1213

Status

@ Completed
@ Completed
@ Completed
@ Completed
@ Completed
@ Completed
@ Completed

@ Completed

Created on

Mar 13, 2024 3:46 PM

Mar 19, 2024 12:50 PM

May 4, 2024 8:54 PM

Apr 27,2024 2:58 PM

Apr 27, 2024 3:45 PM

Apr 20, 2024 8:37 AM

Apr 6, 2024 2:43 AM

Apr 25,2024 11:17 AM

Duration

6d 7h 33m 20s

5d 20h 37m 54s

5d 6h 32m 21s

3d 11h 15m 43s

3d 10h 40m 38s

2d 20h 41m 44s

3d 6h 58m 16s

2d 18h 45m 33s

GPU count

256

1,024

256

512

512

256

512

512

phi3_pretraining-327b1213

@ Completed

Apr 19, 2024 2:03 PM

2d 11h 25m 13s

1,024

mtemm e damkmm ~AFdaTAN

Apr 19, 2024 2:03 PM

L4-_nT AANL 4nAn maa

1Th 25m 135

4ad AAL A an

anna

VEUUZ IV IS LT UG S GG ST

ae137e1f-e188-414c-a376-7f228a298a...

AP uareL

lucliu-7d4d42c7

N SUnpsiey

@ Completed

AP eves s run

May 5, 2024 1:49 PM

1o o oo

15h 31m 4s

cou

512




Azure

the world’s Al supercomputer
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Azure M MPI 7-70-FOETATIaY
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Batch CycleCloud ®RAEVY (laasS)
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4\ Azure CycleCloud
I — ! '“— I yl \olj _X y I\ Clusters PBS_H PC_DOC keFOE Show: Running -
PBS_HPC_Docker03 (10) ] Terminate State Started at 2:35 PM (up 53m 43s) - View in Portal 10
£ Edit Nodes 8 ready, 2 terminating
7— w Y o o w L, PBS DRAGEN - Users 2 admins @ | Show 3
— J— ~ J— —_— I _| A A
® E% -? 0) Ij 7 D I\ t Zb- /1 7 i 7 7 Ij I\ 1t n ﬁb ! Access Scalesets 4 created, 2 configuring
PBS HPCO1 © Refresh Size 10 instances, 834 cores (US$ 6.94 per hour) &
I \ =+ — “ Lk N 7 Support Usage 278.0 core-hours (~51) in the last 24 hours 4
b J j_x/\EI] H-\__r ) 7 t Xb D I Hb PBS_HPC_DockerO‘I rts [ Create new alert
ssues Mo issues found 2
\ N —_— PBS_HPC_Docker02 s
L] z‘ - I\ Zb- - I) \/ 7 *72% H E N I 7 - :Q}‘L EE Nodes  Arrays Activity Monitoring Scalesets 1450
View: Template (0 | Actions + P search ) Show Detai
Template Nodes~ Cores | Status Last Status Message A Time
server 1 8 I 3:49 PM
\
IT ??\_:)xy |\ NP10s 1 10 . 2:40 PM
D96s v5 1 96 I 3:49 PM
= . N & _ . . D96as_v5 1 96 I . 3:49 PM
° |j(] nBj—';J:Uﬁ*nBQj'j I\U)Ij_ajlj_&:l@?% HE120rs_v3 1 120 I Dclcting VM 3:45 PM
NC24ads_A100_v4 1 24 I Delsting VM 3:45 BM
=4 E_I-_E =4 __I- {— . . &* J }Eﬁ —J' L, HB120rs_v2 4 480 I 3:44 PM
aoalk * &5 Pl [C Active Directory 4] H Al gE i oy
View: Details Show Detail Edit Connect Actions P Search EA0L
T C—EBHDHETITA%ELR -
b £ E 0) 5 ) 7 Z E ;j& MName & Status Cores | Host/IP Placement Group | Keep Alive |Status Message & 42 PM
3:42 PM
HB120rs_v2-1  Ready 120 ip-0A000408 Standard_HEB120r...
HB120rs v2-2  Ready 120 ip-0A0004...  Standard_HB120r... 338 PM
3:38 PM
HB120rs_v2-3  Ready 120 ip-0AQ0040E  Standard_HE120r...
P W v ~ HB120rs_v2-4  Ready 120 ip-0AD0040F  Standard_HBE120r... 38 PM
y A Z 7 A y x J F 3:37 PM
= 3:37 BM
]
;':: = ‘+H®HEH | ‘ 4 e > Y 226 BM
« JANERE ((EAECIAM)
=) { SHDY- )V ELRS
« JANZERE-HIEHTHZHDY it
.




Azure {REEYY VD Al IN—RJAUA

Azure

ND H100 v5

NDm A100 v5

e 5oz NCasT4.v3 NC A100 v4 NC H100 v5

17 4 816 64 24 48 96 40, 80

GPU 1-4xTeslaT4  1-4x A100 GPU, PCle 1-2x H100 GPU, PCle

AEY- 28/ 5064;180/ 44 220/440/880 GB 320/640 GB

O-H)L F4ARY 180(/33362%880 1123/2246/4492 GB SSD 4/8 TB SSD

Azure Azure Network + Azure Network +

Ry kD=4 NVLink NVLink

Network

¢

SyRLYY -2V

REEHR

UT I L#EmE
KIAS IVE1-T4VT

FARELZETO VM Y-A0—EIZLUL TSR
RAEYYYDOY 1 ZDEEZE - Azure Virtual Machines | Microsoft Learn

GPU Interconnect (pair)  GPU Interconnect (pair)

96 96

8x A100 GPU, SXM 8x H100 GPU, SXM

1900 GB 1900 GB

6.4 TB SSD 36 TB SSD

Azure Network +
InfiniBand NDR +
NVLink GPU
Interconnect

Azure Network +
InfiniBand EDR +
NVLink GPU
Interconnect

DR -ZV T EE R


https://learn.microsoft.com/ja-jp/azure/virtual-machines/sizes/overview?tabs=breakdownseries%2Cgeneralsizelist%2Ccomputesizelist%2Cmemorysizelist%2Cstoragesizelist%2Cgpusizelist%2Cfpgasizelist%2Chpcsizelist#gpu-accelerated

Azure HPC ARL-Y YYa1-Y3Y

Azure Azure Azure Azure Azure
Standard Blob Premium Blob Premium Files NetApp Files Managed Lustre

B=E 20+ PiB 20+ PiB 100 TiB 500 TiB 768 TiB
JINTA-NY IR =) 15 GB/s (default) 15 GB/s (default) 10 GB/s 4.5 GiB/s Up to 384 GB/s
AT=)
IOPS 20,000 (default) 20,000 (default) 100,000 460,000 >100,000
EE <100 ms <10 ms 3-5ms <1ms <2 ms
REST HDEFS REST HDEFS REST NFSv3 & SMB3* Lustre
JOrI SFTP NFSv3 SFTP  NFSv3 NFSv4.1 (or) SMB NFSv4.1 & SMB* cs|
FUSE CSlI FUSE CSI CSlI CSlI
*A—RYI-LAOREBTILF 70
R FOER
$ $$3 $$9% $$3% $$9%




Azure Managed Lustre File system

Lustre J74)L Y AT LlE HPC ZEFR TILKMAHSNTWS D EITIIN Y ATLTY , mWA
=Ty hEREZIRELENS, KREBANN Y YA XCAT-UV T TERA-TIY-AD
57714V AT LTY, Azure Managed Lustre File system Tld, 757k E[CHEL
YA, HELBHEEZERTEL. LustreJ7TIV Y AT LZZRBLEBHETEIEHN TEXT,

- Azure Blob Storage ¢ D¥E&
Lustre fEBANL—VEIE (HSM)

- BLOB JVTF-h5I71 DA IR—rd B ENAIEE
- JITMR T UEBZEEINTT -5 % Blob [CIJAR—-k '3
« HPC A-TARL—v3avy-)LEMEE |

- Azure CycleCloud

=1

[msadmin@admin ~]$ 1fs df -h

¢ AZU re BatCh uuiD bytes Used Available Use% Mounted on
lustrefs-MDTOOOO_UUID 598.9G 5.7M 548.3G 1% /azure-lustre-mount[MDT:0]

R H lustrefs-0STEOEO_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:0]

Azure KUberneteS SerVICe lustrefs-0STOOO1_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:1]

lustrefs-0STOOO2_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:2]
lustrefs-0STOOO3_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:3]
lustrefs-0STOOOL_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[OST:4]
lustrefs-0STOOO5_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:5]
lustrefs-0STOOO6_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:6]
lustrefs-0STOOO7_UUID 15.8T 1.2M 15.0T 1% /azure-lustre-mount[0ST:7]
filesystem_summary: 126.7T 9.9M 120.3T 1% /azure-lustre-mount
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Azure HPC &l - GENIAC JOY1VF |

REEER RUENHEBEREAFIRIF - EZER
RERREER EEETFPEREEBICRILZELSR
BEEZBNAER Al DFFE A ZRIEL LTV, 5F1 6
#F 2 A 2 HIZIGENIAC) 7OV baRBLTWET,

BAYA70YVIMNMIER Al OIT7HEMTHRIEBTT IO
R T RETEERDREME ELTEE SN, Microsoft
Azure "ATOVII MITRIBESNTVEY,

SZ 15

GENIACICE 351 EE RDIEETIEICOVWT STEERIEHEELLT
Microsoftit #2=E L. BMASZHBLELE (METI/EEEES)

N1JOYI LD EERERFEEE L NEDO MAE T 24k Al EAET
TIVERFE IOV MIIRE - News Center Japan (microsoft.com)



https://news.microsoft.com/ja-jp/2024/02/22/240222-microsofts-computational-resources-will-be-provided-to-meti-and-nedo-for-a-publicly-solicited-project-to-develop-a-generative-ai-infrastructure-model/
https://news.microsoft.com/ja-jp/2024/02/22/240222-microsofts-computational-resources-will-be-provided-to-meti-and-nedo-for-a-publicly-solicited-project-to-develop-a-generative-ai-infrastructure-model/
https://www.meti.go.jp/press/2023/02/20240216004/20240216004.html

=)

Eagle —fRIZALLTW\B Azure H-EAZN-R[IHEEIN
FHBHEEROIIVFRZA-/N-IVE1-5 (O—3EB)
Azure Al 1775 A59Fv— Azure HPC L CE{TEN3
Microsoft WMEHIT 3% D Al T-EADEEE
Azure HPC J-J0-FDWEILEWETAT VIV PAN -V
ATaAVERBL. BF/N-FIIT7PAT-SEUT1 &
MR EDA )y iRt




2 Microsoft

Azure high-performance
computing

HPC & Al DFEHDETRFTIHDIFIIRT
A=V VERERD

Learn more https: igh-performance-computin

BEXEHLEHEE
BSEIVWEDEEFIEL Tel:0120-167-400  B§fi : 9:00 - 17:30 (A ~ %)
URL: https://azure.microsoft.com/ja-jp/contact/



https://learn.microsoft.com/ja-jp/azure/high-performance-computing/
https://azure.microsoft.com/ja-jp/contact/

	Title 1/0.5
	Slide 1: クラウド HPC の最先端： 未来を切り拓く スーパーコンピュータ Microsoft Azure Eagle

	Introduction 1/1
	Slide 2: Who am 

	Eagle/Top 500 #3 8/5
	Slide 3: Top500 List： 2023/11 ～
	Slide 4: Microsoft Azure の Top500 への取り組み
	Slide 5: High-Performance Linpack (HPL) 561 PFlop/s
	Slide 6: 最新の Azure ND H100 v5 VM シリーズ
	Slide 7: ND H100 v5 > 大規模にスケール可能な AI スーパーコンピュータ
	Slide 8: ソフトウェア スタック
	Slide 9: Microsoft is powered by Azure AI infrastructure
	Slide 10: 参考：Copilot for Microsoft 365

	Eagle/Current 9/3
	Slide 11: #1 supercomputer for cloud
	Slide 12: 30x Microsoft Azure Supercomputers
	Slide 13: Project Forge
	Slide 14: Project Forge
	Slide 15: Global scheduler 透過的にプリエンプト（中断）、スケール アップ、スケール ダウン、実行
	Slide 16: One Pool 
	Slide 17
	Slide 18: Project Forge
	Slide 19: Project Forge 信頼性

	Azure HPC 9/4
	Slide 20
	Slide 21: パブリック クラウドのメリット
	Slide 22: クラウド HPC の利用シナリオ
	Slide 23: Azure 上の MPI ワークロードの実行オプション
	Slide 24: Azure CycleCloud 
	Slide 25: Azure 仮想マシンの AI ポートフォリオ
	Slide 26: Azure HPC ストレージ ソリューション
	Slide 27: Azure Managed Lustre File system
	Slide 28: クラウド HPC の実現イメージ

	ユーザー事例 1/1
	Slide 29: 経済産業省及び国立研究開発法人新エネルギー・産業技術総合開発機構は、産業活動や国民生活に大きな影響を与えると考えられる生成 AI の開発力を強化していくため、令和 6 年 2 月 2 日に「GENIAC」プロジェクトを開始しています。  日本マイクロソフトは生成 AI のコア技術である基盤モデルの開発に対する計算資源の提供者として選定され、Microsoft Azure が本プロジェクトにて利用されています。

	Recap 1/1
	Slide 30: まとめ

	closing
	Slide 31


