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700+ GPU-ACCELERATED HPC I

ARTIFICIAL
INTELLIGENCE

Including:
« (affe2
«  MXNet
« Tensorflo

MFG), CAD,
& CAE

*  AutoCAD
« (ST Studio
Suite

COMP.
FINANCE

Including:

ions

Pricing

0-
Quant
Opt

* MUREX
*+  MISYS

MEDIA &
ENT.

Including:
+«  DaVinci
Resalve
*  Premiere
Pro CC
* Redshift

Renderer

CLIMATE &
WEATHER

ncluding:
*  Cosmaos

Lales
- WRF

MEDICAL
IMAGING

ncluding:
* aidoc

*  Power(Grid

* RadiAnt

> 1 +"H

DATA SCI. &
ANALYTICS

Including:
« Anacond
g

*+ H20

*  Omnisci

OIL & GAS

Including:

« Echelon

« RTM

« SPECFEM3D

FEDERAL &
DEFENSE

ncluding:

*  ArcGIS
Fl..cl

= EVNI

*  SocetGXP

RESEARCH:
HER and SC

ncluding:
» Chroma
. GIC
« MILC
« QUDA

» XGC

LIFE SCIENCES

Including:
Amber

+ LAMMPS

+ GROMAC

« NAMD

* Relion

VASD
L] VASH

SAFETY, TOOLS
& OTHER

Including:

* Cyllance

* FaceControl

*  Bright Cluster
Manager

* HPCtoolkit
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24GHz % U CPU

24GHz#+ U CPU

480 + £+ U cru 240 % 0 cpu

2.5x Accelerator Memory/CPU  2.5x Accelerator Memory/CPU

2 DIMMs/Ch, Dual Rank, Best
1 DIMM/Ch, Dual Rank, Better

2 DIMMs/Ch, Dual Rank, Best
1 DIMM/Ch, Dual Rank, Better

2 DIMMs/Ch, Single Rank, Good 2 DIMMs/Ch, Single Rank, Good

50-200 GbE

1x/2xGPU @200GbE, Best
1x/2xGPU @100GbE, Better

1x/GPU@50GbE, Good

NVMe, Best
SSD, Better
SAS/SATA, Good

25-100 GbE
1x /1 0

NVMe, Best
SSD, Better
SAS/SATA, Good

2.5GHz+ U CPU

2.5x Accelerator Memory/CPU
2 DIMMs/Ch, Dual Rank, Best

1 DIMM/Ch, Dual Rank, Better
2 DIMMs/Ch, Single Rank, Good 2 DIMMs/Ch, Single Rank, Good

100-200 GbE
1-2x/ AG

NVMe, Best
SSD, Better
SAS/SATA, Good

| 't 4~80 %

2.6GHz $ 0+ CPU
120 £ 0 cPU

1-2x Accelerator Memory
2 DIMMs/Ch, Dual Rank, Best
1 DIMM/Ch, Dual Rank, Better

10 -25 GbE
1x/Ad

NVMe, Best
SSD, Better
SAS/SATA, Good

05:0 oo :0 1
Win7:5:1
Win10:3:1/2:1

2-16GB/0' 1 m /[VM

2 DIMMs/Ch, Dual Rank, Best

1 DIMM/Ch, Dual Rank, Better
2 DIMMs/Ch, Single Rank, Good

10-25 GbE
1x/Ad

NVMe, Best
SSD, Better
SAS/SATA, Good
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Versatile Mainstream . . . .
Fastest Compute, FP64 Compute High dg?;g}’]i\é'sdeo & 4K Cloud Gaming Fastest RT Graphics Y #4Kf RESOLU'I}O(? .
i FP64, Up to 4 MIG . ' i i Largest render models ax # or encoae/ decode
Up to 7 MIG instances instgnces Compact & Versatile Graphics, Video with Al g Sireams
A100 A30 Al6 A40
250W & 300W | 40G & 80G 165W | 24GB 250W | 4x16GB 300W | 48GB
2-slot FHFL | NVLINK 2-slot FHFL | NVLINK 2-slot FHFL 2-slot FHFL | NVLINK
5 ~ J "
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T s =|= "H ACCELERATOR OFFERINGS BY APPLICATION
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NVIDIA A100 SXM | PCle

NVIDIA A40
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sxM|  PCle

Multi-Instance GPU (MIG)! 1
12~ { GPU

80GBL(r{ N1 §gA&<L> ] v (RNN-T)

Multi-Instance GPU
(MIG)! 1
2-4~ { GPU

High Performance
Computing(HPC) & Al

Dt g
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sxM |

Multi-Instance GPU (MIG)!
1-4~ { GPU

Multi-Instance GPU
(MIG)! 1
2-4~ { GPU
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PCle |

-NP NI ~
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Multi-Instance GPU
1 1-2" -|| GPU

a -NPIN!

- Multi-Instance GPU
(MIG) 1

1-2° { GPU

EW* > -xpPWd
-NXP NI ~ 1-
4 GPU

PCle |

Multi-Instance GPU (MIG)!
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-, Wi GPU

NVIDIA V100, V100S,
P100, T4

RTX 8000, RTX 6000,
RTX 4000, T4, NVIDIA
P100, P40, M60

NVIDIA RTX 4000, T4,
P6, P4, M10, M6, GRID
K1, K2

-

NVIDIA A30
NVIDIA A100

NVIDIA A4O

NVIDIA A16

NVIDIA Al Enterprise
NVIDIA Virtual Compute
(vCS)

NVIDIA RTX Virtual
Workstation (VWS)

NVIDIA Virtual PC (vPC)
NVIDIA RTX Virtual
Workstation (VWS)




MIG (MULTI INSTANCE GPU)

« ALIOOGPU,\J L 7

« A30GPU,J b 4
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. ALIOOGPU4 |
o AN,
. T

PCle

« A100, A30 PCle Type GPUIE 10,
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1 SXM4

» \

i A1008,

M

Mb 70, F 40, q GPUlnstanceY "E" =

E—

e

l;,','x.‘ Ill'l.l

LR
----------- e

ez

<3

NVIDIA
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1st MIG Instance| 2" MIG Instance] 3'd MIG Instance| 4™ MIG Instance | 5™ MIG Instance | 6™ MIG Instance | 7™ MIG Instance
GPU GPU GPU GPU GPU GPU GPU
Memory Memory Memory Memory Memory Memory Memory
HBM HBM HBM HBM HBM HBM HBM

L2 L2 L2 L2 L2 L2 L2

Compute Compute Compute Compute Compute Compute Compute
Cores Cores Cores Cores Cores Cores Cores
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PCIEGPU" 7 € GPU-TO-GPU BRIDGING

NVIDIA A100 40GB PCle GPU

e NVIDIA Ampere NVLink 2x2 Bridge

ey b NVLinkb 5 = 600GB/s

°=|I|I=J) MGPU""'hmj’DSAT M

« 8, T A10OGPUN " N~ 2 T 7 ° 4 4 7 H
GPU L £~ " =

« AIOOGPUT ' &if 3, T W= N 9%

NVIDIA A40 48GB PCle GPU

e NVIDIA Ampere NVLink 2x2 Bridge

e b NVLinkb S = 200GB/s

ek) MGPU' Thmypos" " &
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2x A40 PCle GPU
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NVIDIA AMPERE GPU - A16

GPU1 6PU2 GPU3 6PUL
e AlY KEN 4, ™. N GPUT _ 'E 16B 2GB 26B 4GB
. GPUKE 16GBf ° =" NTT F = 108 con
« 64 GB GDDRO6 with Error Correcting Code (ECC) (16 GB per GPU) | 168

4 1 GPU" Mellanox PCle SwitchT 7 ° 168

e 4x 232 GB/s
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Tih d HPE DO

GPU: 2

4x SXM NVLink (GPU)
4x OAM Accelerators (GPU/ASIC)
2-4 PCIE Accelerators (GPU/ASIC/FPGA)

8x SXM NVLink (GPU)

8x OAM Accelerators (GPU/ASIC)
1-4 lower power PCIE (GPU/FPGA)
2-4x Mid-High End Graphics (GPU)

2-4x High-Eng Compute (GPU) + Virtual
software

2-4 Dense VDI specific (GPU)
2-8 Low power multi purpose (GPU)

1-8x Low-mid range (GPU/FPGA)
1-4x High end (GPU)

HPE{ #t AT D

Apollo 6500 (XL270d/XL645d)
Apollo 2000 (XL190r/XL220n)
DL380 / 385 Gen10 Plus & v2
Cray Supercomputer

Apollo 6500 (XL270d/XL675d)

Apollo 2000, DL380 / 385 Gen10 Plus & v2
EL1000/4000/8000

Cray Supercomputer

Apollo 6500 (XL645d)

Apollo 2000 (XL190r/XL220n)
DL380 / 385 Gen10 Plus & v2
EL8000 €910

Synergy

Apollo 2000 (XL190r/XL220n)

DL380 / 385 Genl10 Plus & v2, ML350
Synergy

Apollo 2000 (XL190r/XL220n)
DL360/ 380/ 385 Genl0 Plus & v2
EL8000/4000/1000
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ProLiant DL380/DL385 Apollo 2000 Gen10 & Genl10 Edgeline EL8000 . .
D Apollo 6500 Gen10 & Plus Superdome Flex Gen10 Plus & v2 Plus(XL190r/XL290) €910/€920 Edgeline EL4000 m710x Edgeline EL1000 m710x
A po ATT e Awt q Jyt Al mpn AT nAR AT AR 15
ABLILT cF° Q@ H=|=+E Tnzgs&i'*o D Foys&ls 13 S
H E p=oyd p Foy s
v Tl D F 0y Ad =DTA 13 A Telco - RAN Axye /vt A).(,;iq_?_./AHzlz /
AXxYyegins Ta AR/VR /nAT A n
Ab6 & poy Aws$ | F6 Ai*pogi ™ W
V., T CwdTA p =+ oy A~ "Er & " o Ad— Ad- A+eA’I5’ y
. V. Tl d An v, T# vV, T# Vo T 4- NV, T
8-12x T4(XL270d) -
GOOD 8x A10(XL645d) 4x RTX 6/8000 ox A10 2-8x T4 1U: 1x T4 / CLX CPU X T4 X T4
16x A10(XL675d) X
BETTER 8x R;X:Z g?gfgﬁ;i;ocj) 6x RTX A4000 4-8x RTX 4000 2U: 4x Th -
10x A4OCXL675d) 3x A30/A40 2x RTX 8000 2U: 1x RTX 6000
4x V100S-32GB PCIE 2X T4
8x V100-32GB SXM2 2U:
A100-40GB- 2x V100S 32GB PCIE
BEST 4x A100 80GB SXM&4 3 IS?IE o6 2’; A100-40GB-PCIE 1x V100S 32GB PCIE 4x Tt
8x A100 80GB SXM&4 1x A100-40GB-PCIE
# Roadmap> bl GPUF AKIEE «E ¢ B
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4x RTX 6000 4 socket, 4x RTX
GOOD 4x RTX 4000 4x RTX 4000 4-8x RTX 4000 4x RTX 4000 1-10% A4O / 1-16x A1O 6/8000
2x RTX 6/8000 + 8 socket, 8x RTX
BETTER NVLink Bridge 3x RTX 6000 1-2x RTX 8000 2x RTX 6000 1-10x A40 / 1-16x A10 6/8000
4x RTX 6/8000 + 3x RTX 8000 / A30 /A40 2x RTX 8000 16 socket, 16x RTX
2-4x RTX 10x A4O / 16x Al
BEST NVLink Bridge 6x A10 X RTX 8000 2% A4O / 4x AL0 Ox A40/16x AL0 6/8000
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V., Ti?" — Ad -APOLLO 6500 GEN10 PLUS
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10 Double-width or 16 Single-width PCle GPU (XL675d)

NVIDIA 4 (XL645d x 2ea) / 8 (XL675d) SXM A100 GPU
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D=0y J e H DETERMINED Al TRAINING PLATFORM
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NAS Visualization & Debugging
Inference
Experiment Tracking

Cluster Sharing and Resource Management

DL Data Cache
(MLFlow, Seldon, SageMaker, TF Serving)

Web services and Apps
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(HDFS, S3, Airflow, Pachyderm, Spark, etc.)
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HPE Al /HPC | Z I

- E 4 HPE Cray Programming b Intel® Parallel Studio XE (w/Intel MPI) 3 AOCC with AMD ROCm
. Environment
S [ C/C++, Fortran, UPC, R, Python b3 NVIDIA HPC SDK £ NVIDIA GPU Cloud b3 GNU Compilers
” Pl = n Compilina Environment
L = E 57+ 4 Debuggers
> 1T Ad E A Perlformance analysis and optimization | Arm® Forge Professional 3 TotalViewE by Perforce
' tools
Code parallelization assistant
MPI HPE Cray MPI £t HPE Message Passing Interface (MPI) £ Open MPI t Mellanox® HPC-XE
-XPWN' pd
. Lz )3 Altair® PBS Professional® )3 Kubernetes® )3 Containers: Docker®, Singularity
x | B =1
. Ay £ NICE DCV and EnginFrame

Cray ClusterStor E1000 Storage Solution (Lustre-based)

HPE Data Management Framework (DMF)

N HPE Cr rcomputer softwar .
A a “p Cray supercomputer software £ HPE Performance Cluster Manager Lt Bright Cluster Manager®
AnpE Cray System Management
wt 1 =, AHPE Slingshot fabric manager £ Mellanox® Unified Fabric ManagerE L Intel® Omni-Path Fabric Software
o2 M7 ArPE Cray Operating System 1 SUSE® Linux® Enterprise Server 1 Red Hat® Enterprise Linux

t HPE Apollo, HPE ProLiant DL, HPE SGlI

t HPE Cray supercomputer

t Cray ClusterStor



GPU DIRECT RDMA & GPUDIRECT STORAGE? — INFINIBAND E

4x Mellanox ConnectX-6 1-port VPI
Compute Fabric (InfiniBand - HDR)
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Compute
(InfiniBand)

2x Mellanox ConnectX-6 2-port VPI
Storage Fabric (InfiniBand - HDR)
In-band management (Ethernet 100Gb)

Storage Storage In-band
(InfiniBand) (InfiniBand) (100GbE)

B B B B B iLO management port
i IJ I EE [NSREE iy Out-of-band management (1GbE)

| |
1 - 1

It [

Y 100 8d ) 101

28
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: InfiniBand(HDR) Ethernet(100Gb)



HPE SUPERPOD 20>, CLUSTERJ STORAGE ARCHITECTURE
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Mellanox HDR Managed Switch
SpineQ — A #1
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f :
| - |
I iy :
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i " I
| 20x HDR «d ¥ i
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! i: Mgmt AK i
] h Login AK .
i H Scheduler A K :
i :: Provisioning /A K :
i i Visualization :

< g x ”
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: — i 'Yy} i ~ :i :
: i — o, i
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i Apollo 6500 #1 Apollo 6500 #2 Apollo 6500 #20 :: Mellanox UFM HPE Clusterstor E1000 !
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Al / HPC USE CASE



FAST CLUSTER WITH NVIDIA OF THE WORLD

| —
Hewlett Packard
Enterprise

@g NVIDIA.

Cluster Special Feature

To To T Too Po To T T Do Do Io

3072 CPU only nodes

1536 CPU + GPU nodes

AMD Milan EPYC 7763 CPU

NVIDIA A100 GPU 6144ea
Slingshot intferconnect

35PB All-Flash ClusterStor E1000-F
Cooling : Direct liquid cooling

4 exaflops for Al

Size : $100M

Delivery : 2020 ~ 2021

Support: 7,000 users and 700 project

GPU Programming Models

To T

To To >

CUDA: MILC, Chroma, HACC ...

CUDA FORTRAN: Quantum ESPRESSO, StarLord (AMREX)
OpenACC: VASP, E3SM, MPAS, GTC, XGC ...

KoKKos: LAMMPA, PELE, Chroma ...

Raja: SW4



THE FASTEST SUPERCOMPUTER IN 2023

 m—

— <
"4 OSCS rowiwme  HowlettPackard  SANVIDIA K@ LOSAIOMOS HewlettPackard A nviDiA.

Swiss National Supercomputing Centre Enterprise

NATIONAL LABORATORY Enterpl‘lse

HovePackard
Fotepise

e 20 exaflops for Al (7x faster than Selene e First United States customer to receive Grace
supercomputer). e HPE as the system provider
 Built on HPE Cray EX supercomputer e Target delivery early 2023

e Onlinein 2023

E—



GRAPHICS USE CASE



RENDERING CASE




VIDEO CASE
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CCTV CASE
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EDGE USE CASE
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- RealWear HMT-1 (HMT-1z1) Helmet
- Class 1, Division 1 rating

- Hands-free device

- Noise-cancelling microphone

- Camera

- HPE MyRoom VRG

- Live-share complete images, video, audio and data
o J
- wmlos T O%  mmdbo = (hands-free)
o Hax/ b "E

L./ Ag " Fi &7

- —, U0 A/ b Push Notification( L 5 HAA)
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Of m{ m€ DwWAw.  p-

» " > wm¥boe FELIN/ A 47T OOHIKERA b EHL CE
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> EXMARK MAP  PLANT  ASSETS  ALERTS Switch Role

%) 3 A

- RealWear HMT-1 (HMT-1z1) Helmet
- Class 1, Division 1 rating
- Hands-free device
@ Pump Radial VibeTemp - Impacting - Bearing, Gears

- Noise-cancelling microphone

- Camera

oy
@ Motor Radial VibeTemp - Unbalance, Misalignment, Loo

HPE MyRoom VRG

- Live-share complete images, video, audio and data B A
& Pump Radial Vibe Temp - N/A

oo

ACTIVE ASSETS (1/2)

- wm¥os T O%  wmdbo = (hands-free)

P.1422E

o Hax/ b "E
L./ Ag " Fi &7
- — U A/ bt Push Notification( L 5 HAA)
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