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Compute Demand
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Q2 2019: HC (Intel Skylake)
x 1.82

Constant Azure HPC Improvement
Relative Performance, Ansys Fluent 2021 R1, F1_racecar_140m

40
35
3.0

Q1 2020: HBv2 (AMD EPYC Rome)

2.5
2.0
' 1.00
1.0
0.0

x 2.01

Q1 2021: HBv3 (AMD EPYC Milan)

HC (Sli(ylake) HBv2 (Rome) HBv3 (Mllan) HBv3 (Mllan X) X 3 . 5 7
Q2 E2019 Q1 2020 Q1 2021 Q4 2021 .
Q4 2021: HBv3 (AMD EPYC Milan-X)
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Microsoft Cyber Defense Operations Center

>3,500 full-time security professionals

) ' 6.5 trillion global signals daily
Largest geographical footprint of any cloud

provider with more than 60 Azure regions $1 billion annual cybersecurity investment

1~
v I
V. Compliant

GLOBAL

ISO 27001:2013

ISO 27017:2015

1ISO 27018:2014

1ISO 22301:2012

I1SO 9001:2015

ISO 20000-1:2011

SOC 1 Type 2

SOC 2 Type 2

SOC3

CIS Benchmark

CSA STAR Certification
CSA STAR Attestation

CSA STAR Self-Assessment
WCAG 2.0 (ISO 40500:2012)

U.S. GOVT

FedRAMP High
FedRAMP Moderate
EAR

ITAR

DoD DISA SRG Level 5
DoD DISA SRG Level 4
DoD DISA SRG Level 2
DFARS

DoE 10 CFR Part 810
NIST SP 800-171

NIST CSF

Section 508 VPATs
FIPS 140-2

als

IRS 1075

CNSSI 1253

o1

INDUSTRY

PCI DSS Level 1

GLBA (US)

FFIEC (US)

Shared Assessments (US)
SEC 17a-4 (US)

CFTC 1.31 (US)

FINRA 4511 (US)

SOX (US)

23 NYCRR 500 (US)

OSFI (Canada)

FCA + PRA (UK)

APRA (Australia)

FINMA (Switzerland)

FSA (Denmark)

RBI + IRDAI (India)

MAS + ABS (Singapore)
NBB + FSMA (Belgium)
AFM + DNB (Netherlands)
AMF + ACPR (France)
KNF (Poland)

European Banking Authority

(EBA)

FISC (Japan)

HIPAA BAA (US)
HITRUST Certification
GxP (FDA 21 CFR Part 11)
MARS-E (US)

NHS IG Toolkit (UK)

NEN 7510:2011 (Netherlands)

FERPA (US)
CDSA
MPAA (US)
FACT (UK)
DPP (UK)

Compliance
offerings

REGIONAL

Argentina PDPA

Australia IRAP Unclassified
Australia IRAP PROTECTED
Canada Privacy Laws
China GB 18030:2005
China DJCP (MLPS) Level 3
China TRUCS / CCCPPF

EU EN 301 549

EU ENISA IAF

EU Model Clauses

EU — US Privacy Shield
GDPR

Germany C5

Germany IT-Grundschutz
workbook

India MeitY

Japan CS Mark Gold
Japan My Number Act
Netherlands BIR 2012

New Zealand Gov
CIO Framework

Singapore MTCS Level 3
Spain ENS High

Spain DPA

UK Cyber Essentials Plus
UK G-Cloud

UK PASF



2

&

y

HPC Resource Stack on Azure

Transformative Services

Azure Machine Learning Azure Data Lake

Workload Orchestration

Azure ML Compute

VM Scale Sets Azure Batch Azure CycleCloud

Fast, Secure Networking

ExpressRoute InfiniBand

High Performing Storage

Azure HPC Cache Azure NetApp Files

Optimized Compute

H-Series N-Series Cray

Clusterstore



Solve any HPC, Al workload—at any scale

s Cray in Azure
L/M Specialized VMs IF+—T R hRA2TA XHEE
........................................................................ D/E/F : AR
: ; g H A2 ) Bl § KARHEAN 5 AR
A/B . High memory/IO VMs HB: A E /3 FiE i HPCAYISRRSIF Y
| 5 L HCAYEI—FAYY | pureky bU—2 G
General-purpose VMs =3 TR
3 purp L: %3#I/O SSD & IOPS NC: GP-GPUR2
A/B series VMs D: LA : M RIRRA ‘ ND: Deep learning
) : E: A E U Bilift L ONVSS Ty I RT T
N—X FAETEE VM .
FavEa—T4V/R#LE | NP: FPGA
Small scale MPI Extreme scale MPI

(Handful of cores) (100k+ cores)
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KIFHE A EHPC

AMD EPYC 3 Gen

AMD EPYC 27 Gen

AMD EPYC 15t Gen Intel Xeon Platinum 1st Gen

Intel Xeon E5 v3

cPU W/,,Bl\%l\a/;fifhe “Rome” “Naples” “Skylake” “Haswell”
Cores/VM 120 120 60 44 16
TeraFLOPS/VM (FP64) 4 TF 4 TF 1.92 TF 2.6 TF A TF
Memory Bandwidth 350 GB/s 350 GB/s 263 GB/s 191 GB/s 80 GB/s
Memory 448 GB total 4 GB/core, 480 total 4 GB/core, 240 total 8 GB/core, 352 GB 14 GB/core, 224 GB
Local Disk 2 * 960 GB NVMe 960 GB NVMe 700 GB NVMe 2 TB SATA
InfiniBand 200 Gb HDR 200 Gb HDR 100 Gb EDR 56 Gb FDR
Network 50 GbE 50 GbE 50 GbE 16 GbE

*All cores, non-AVX, peak Boost/Turbo frequencies
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Connect-X 5 Adapter

- Powering HB/HC series VMs
- EDR 100Gb/s InfiniBand
- Up to 200M messages/second

Connect-X 6 Adapter

HBv3/HBv2 VM
HDR 200Gb/s InfiniBand

Up to 215M messages/second
PCl Gen4

Adaptive Routing on Reliable Transport | Enhanced vSwitch / vRouter Offloads



HBv3 Performance Benchmark

Speedup (relative)

HPC at Extreme Scale on Azure

HBv3 (120 EPYC 7V13 cores); Scaling Curve up to 33,408 CPU cores
Siemens Star-CCM+ 15.04.088 — Le Mans 100m Coupled Solver Model - 20 iterations

215.7
202.8
1 1 15— R
159.9
B 1 21— I 2 — -
1133
T % 5 — - 2 E— 2 —
66.3
BOUI cocccccccccccscossesorsossssertstset oottt et s ettt e S S S STt S e 34.4 ...............................................................................
17.0
8.2
. 2.0 4.1
0.0 1 o I - .
1 2 4 8 16 32 64 128 192 256 288
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% GPU VM (NC) & RI{R{E A& GPU VM(NV)

e NCv2 NCv3 NCasT4_v3
Cores 6,12, 24 6,12, 24 6,12, 24 4,8, 16,64
GPU ICHER G Tesla P100 Tesla V100 ICSERE:
Memory 56/112/224 GB 112/224/448 GB 112/224/448 GB 28/56/110/440 GB
Local Disk 340/680/1440 GB SSD | 736/1474/2948 GB SSD | 736/1474/2948 GB SSD | 180/360/2880 GB SSD
Network Azure Network + InfiniBand (largest size only)
NV NVv3 NVv4
Cores 6,12, 24 12,24, 48 4,8,16,32
GPU Tesla M60 Tesla M60 Radeon Instinct MI25
Memory 56,112,224 GB 112/224/448 GB 14/28/56/112 GB
Local Disk 340/680/1440 TB SSD 320/640/1280 GB SSD 88/176/352/704 GB
Network Azure Network




T4 —T5—=24MI+ GPU VM (ND Series)

2o

NDv2

ND A100 v4

NDm A100 v4

CPU Cores 6,12,24 40 96 96
GPU 1x, 2%, or 4x P40 GPUs 8x V100 32 GB (NVLink) GPUs 8x A100 40 GB GPUs 8x A100 80 GB GPUs
Memory 12/224/448 GB 672 GB 900 GB 1900 GB
Local Disk 736/1474/2948 GiB SSD 2948 GiB SSD 6 TB SSD 6.4 TB SSD
Network Azure Network + Azure Network + InfiniBand EDR | Azure Network + InfiniBand EDR + | Azure Network + InfiniBand EDR +

InfiniBand EDR

+ NVLink GPU Interconnect

NVLink GPU Interconnect

NVLink GPU Interconnect




Azure CycleCloud
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Azure CycleCloud FIfRA A —¥
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HBv3 (AMD 319 Gen EYPC w/ 3D V-Cache Milan-X)

F ]
ERBY 7 ) l
O BRERAN . RRET . WENE. T
ET7K/’H_1,/ =alb— / 3 /s RTL / =alb— / = | -/7:-J~ CPURE 1.9 GHz
E.HPCF7 U r—> 3 nE=OIZmEitanT e (max. single core: 3.5 GHz
L\iﬁ— all cores turbo: 3.0 GHz)
° 120(HB120rs v3)
96(HB120-96rs v3)
v AMD F =14 EPYCM7V73XZE I H; VMBEDDI7E 64(HB120-64rs v3)
vV HopSHPCO—o O—KIZHRT 56/ — KHf- 32(HB120-32rs v3)
YD 7 E BN g 16(HB120-16rs v3)
v /—F&EEYDAE!) FENE 350MB/sF 17 AEUNY RiE 350 GB/s
v 200Gbps HDR InfiniBand#& &k ; .
‘ e e 3.75 GiB - 28GiB ,
v' 960GiB NVMe x 2&%@ BRAEU=E ! 448GiBI /core
O-hIF4RY 960 GiB NVMe x 2
BB Microsoft InfiniBand 200 Gbps HDR InfiniBand
W Azure ERrvyhI—-2 50 Gbps (40 Gbps#!)Fa]HE



https://docs.microsoft.com/ja-jp/azure/virtual-machines/hbv3-series
https://docs.microsoft.com/ja-jp/azure/virtual-machines/hbv3-series
https://docs.microsoft.com/ja-jp/azure/virtual-machines/hbv3-series
https://docs.microsoft.com/ja-jp/azure/virtual-machines/hbv3-series
https://docs.microsoft.com/ja-jp/azure/virtual-machines/hbv3-series
https://docs.microsoft.com/ja-jp/azure/virtual-machines/workloads/hpc/hbv3-series-overview

Azure HBv3 (Milan-X)

VMY A XZ D FEFE TCPUZAMD EPYC Milani 5 Milan-XIZ 7 v 7

HBv3 Milan-X Milan

CPU AMD EPYC 7V73X AMD EPYC 7V13
CPU Frequency (base/peak) 1.9GHz/3.5GHz 2.45GHz/3.675GHz
L1d/L1i cache 32KB/32KB

L2 cache 512KB

L3 cache (per CCD) 32MB
Cores(sockets)/node 120(2)

AEY N KNG 350GB/s

BEATEUE 448GiB

A—AILT1RY 960 GiB NVMe x2

InfiniBand 200Gbps HDR InfiniBand

EHEry T —2 50 Gbps




HBv3 update with “Milan-X"

H % AMD EPYC Milan-X [Z7 v 5 — k

Azure HBV3{R2E T L U & 53"

LET, A*EJEREITKFT AIFEFILT—oO0—FD/INTH+—X
VAR ARA—YUOME, AR MIEEZKIBIZHKELET,

CFD: 80%1*&EM E

EDA RTL: 60% 4 RE M) £

FEA(BZE;%): 50% M RER Lk
SERIaL—2 32 19%%RER

2.0
1.8
1.6
14
1.2
1.0
0.8
0.6
04
0.2
0.0

\ Microsoft Azure
Relative HPC Performance
HBv3 (Milan-X) v. HBv3 (Std. Milan)

1.78
1.63
1.51
1.39
1.19
L I 1 L L L
- ! I I !

WRF - 8 VMs
(Conus 2.5km)

OpenFOAM - 4VMs  Ansys Fluent - 2 VMs Ansys Fluent - 32 VMs Ansys Fluent - 64 VMs
(Motorbike 28m) (sedan_4m) (combustor 71m) (F1_racecar_140m)

® HBv3 (Milan) ® HBv3 (Milan-X)



HBv3 update with “Milan-X"

A—I)LEgEIZ K Y, ETILVERENAKRESCGNITLBIFELY TR

KA1y FAAEL TGS

NVIDIA Quantum InfiniBand

KIAE X v v 2R
WML DRy —) L EEERTE & g
LY. REEEIETCOBMEEMICERTS &
CEMNTEBEIFHEL, AzureaEa—Fk
ORMZFHIFT A ENTEET,

140

120

100

80

60

40

20

0

\ Microsoft Azure
200% Scaling Efficiency
Ansys Fluent 2021 R1, F1_racecar_140m
Speedup (Solver Rating) v. Linear Ideal
127
64
0] 10 20 30 40 50 60 70

VMs

—e— HBv3 (Milan-X) - Measured —eo—HBv3 (Milan-X) - Linear Ideal



NDm A100 v4

NDm A100v4 1) —XDRET &, N T
FDT4—T 55— PL—ZUTEFHEED
AT—ILVT7vITELUVRT—ILT I LD HPC T —
H0O0—KFmEIFIZERSTF SNz, AzureGPU 277 2 1)IC
H-IZEMESN-FHESETT, NVIDIA A100
80GB x 8 + AMD EPYC 7V12 + Mellanox HDR
InfiniBand x 8T X I EHAI, MLO T L—LT—
DHEFRALTEN=NTD+—IURETRELET,
F1-. ERZEDONCCL2BIEZA T VIZHIG L.
AlE &K THPCY —)LIZ & o TInfiniBandf8 BE 45 T1E
NE=R5—E) T4 %#FEHLET,

v NVIDIA A100 80GB x 8 (NVLINK) &
v AMD 214t EPYC 7V12 (9627 // — K) 1&&;
v' 200Gbps HDR InfiniBand x 8 T / — K& =Y 1.6Tb/sDIBE &

| 00

B Microsoft
WMl Azure

NDmv4

AMD EPYC 7V12 — Rome

(2.45GHz)
a7 96
GPU NVIDIA A100 (80GB) x 8
with NVLINK 3.0
AEVRE 1900GiB
O—AhILT4RY 6.4 TiB SSD

InfiniBand

200 Gbps HDR InfiniBand x 8



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

Top500 (SC21) [ Azure NDmv4I A= 10KLCT>I14>

202141 1H(ZE‘-ﬁ%éﬂT:SCZ1‘6%%31’17’:T0p500(2\ Azure NDmv44935 A5 —h104Z(C
S04 BB INS EEEERE30.05PFLOPS (/TR 76%) #5242 T3, ISC2021(0
S LU 4 ST (32~ 3500 ERDE TS X7 ANTop500(C5 91> 500

NOVEMBER 2021 o

_I“-:— 58th annual edition of the TOPS00 saw littl
dicrosoft Azure system called Voyager-EUSZ w

the top spots, claiming No. 10. Based ¢

and 2.45GHz working together with an h

';-":-J.-ag:r—E.JEE also utilizes a Mellanox HOR Infiniband fi

500

The List.

Voyager-EUS2 - ND96amsr_A100_v4, AMD EPYC 7V12 48C 2.45GHz, NVIDIA A100 80GB,
Mellanox HDR Infiniband

Azure East US 2, United States

s ranked
among the World's TOP500 Supercomputers
DELL EMC

in the 58th TOP500 List published at the SC21
Conference on November 16, 2021.

Congratulations from the TOP500 Editors

/4 s
2 Mo/

Erich Strohmaier / Jack Dongarra Horst Simon

NERSC/Berkeley La Iniversity of Tennessee NERSC/Berkeley Lab




NC_A100_v4

NC A100 v4 1) —XDRE T T >Id. NVIDIA
A100 PCle GPU & 314 AMD EPYC 7V13(Milan) 7
Aty RHEINTULNET, COVMIZIE., K4
{EBMNVIDIA A100 PCle GPU(ZFMNFNIZ80GBM * E
) ). RRIGEDIETILFAL v FAMD EPYC
MilanZ Bt vyH a7, 880GBDLRAFLAEYM
BEANTWOWET, N6 DOVMIE, XD & 5 HER
D Applied AI7T—9 B— FIZRBETY,

GPUTERIESNT=-Dh&ET—2R—X
RKEDRNIBEZNIBLH B /Ny FHER
SEESEL RO =285
BHMENRDIFEE T2 L—P 3y

E T4 0

Al/ML WebH—E X

DN N N N NN

B Microsoft
"MW Azure

NC_A100_v4

NC24ads_A100_v4

NC48ads_A100_v4

NC96ads_A100_v4

AMD EPYC 7V13 — Milan

CPU (2.45GHz)
a7 24 48 96
GPU NVIDIA A100 NVIDIA A100 NVIDIA A100
(80GB) x 1 (80GB) x 2 (80GB) x 4
AEYRBRE 220GiB 440GiB 880GiB
O—AL 1123 GiB 2246 GiB 4492 GiB
T4RY NVMe NVMe NVMe
Network
bandwidth 20,000 40,000 80,000
(Mbps)




Microsoft Azure (Preview)

me > Help + support » Help + support > New support request elp + support

= =

ew support request -

Azure HPC Support

HPCEMDYR—FF—L4

Bas

v HPCOEMMBDH DT ZHILT R4 H—H%FE
v Azure Portalh 5 LNE HE AT HE

vV A—=)LBEKLUVEETOX

v US, EMEA, APACIZHHR— +FF—LHY
V' 24xT Xt

HPC Platform Azure CycleCloud Microsoft HPC Pack Cray ClusterStor in Azure
s NANRTF—>XArEa—F4>% |+ Cyclecloud H7R— * Windows X—X HPC V) 2 — 3> Lustre parallel Filesystem
VM = H> 1) — X (H, HB. & HC) © T RY— 1R * HPC pack #7R—|
* GRUVM-NZIJ—X(N,NV,NC&ND) |+ TR — &
* FFGAVM-NP > 1) —X s RgPa—7—FHERE
* InfiniBand, GPU | 5 A /X— © UZRAY—TF7OAERE

e GPU /X7 #4—7> X etc
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L] ;:gbj/;mjﬁﬁ N HE DNEPS L

A—/8—aVEa1—4 ﬂ vV DaJDETELERLES

SQUID VPN v TILF/—FP 3 TARIZIBEEHODVMTR
P Haﬂaﬂa APy oy
Login- node s —toaom v U7/ — kRT3 TRICIEKIBEEHOVM
Hid 3 TRT—ILTY k

Eﬂrﬂ@ %U . v FUTLIRRML—CBEEYSY R

CPU-nodes A HYY—XRIZIO Uk
— | vV SERI/ONBERT I TTIEY SV FETEY
r.1 - - - Y—RADA—AILNT A RINRT—=D0T

A A A

s Lustre Filesystem

i N\ Microsoft Azure N Ty BEFIL
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