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NVIDIA CLOUD NATIVE 

SUPERCOMPUTING

In-Network Computing

Computational Storage

Performance Isolation

Enhanced Telemetry

Zero Trust Security

CLOUD NATIVE SUPERCOMPUTINGםᾝ



CONNECTX-7 SMARTNIC
Intelligent Offloads

Precision Timing 

Software Defined Networking

BLUEFIELD-3/ -X DPU
Intelligent Offloads

Precision Timing 

Software Defined Networking

QUANTUM-2 INFINIBAND SWITCH
Cloud Native Supercomputing Platform

SHARP In-Network Computing

Higher Scalability

UFM
Monitoring, Management, Orchestration

Predictive Maintenance

Anomaly Detection

SKYWAY GATEWAY
InfiniBand to Ethernet

Low Latency

Load Balancing

CLOUD NATIVE SUPERCOMPUTING ṁ NVIDIA QUANTUM-2 IB PLATFORM
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In-network In-cast 

Solution: Adaptive Routing Solution: Congestion Control



AZURE HPC Ω ᴟ
InfiniBand Adaptive Routing

ÁAzure HPC InfiniBand Networks 
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From Microsoft Speech in GTC21 Fall



HDR INFINIBAND CONGESTION CONTROL 
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INFINIBAND CONGESTION CONTROL 
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DOCA

òLonestar6ó
Texas Advanced 

Computing Center

Los Alamos National 
Laboratory

òWilkes3ó
Cambridge University

Thor
HPC Advisory Council

òDINEó
Durham University

NVIDIA SuperPODs òThoró
HPC Advisory Council



ᾝם

UFM

CPU

Bare-Metal Server

InfiniBand

Ethernet

DPU 
Orchestration

Cloud 
Orchestration

Compute

Storage

Management

BlueField DPU

DOCA

N
C

C
L

F
S

T
e

le
m

e
tr

y

O
rc

h
e

s
tr

a
ti
o

n
 

M
P

I
S

H
M

E
M



CLOUD-NATIVE SUPERCOMPUTING DRIVING APPLICATION PERFORMANCE GAINS

Molecular Dynamics Weather ForecastingMathematical ModelingNatural Language Processing

Ohio State 
University

Georgia Institute 
of Technology

Durham
University

Technical University 
Munich

Los Alamos
National Laboratory

Sandia National 
Laboratory

Barcelona 
Supercomputing Center

1.2X TO 1.4X HIGHER APPLICATION PERFORMANCE
With BlueFieldDPU and Quantum In-Network Computing

University College 
London

Japan Meteorological 
Agency
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MOLECULAR DYNAMICS (LAMMPS)
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PARALLEL ALGEBRAIC MULTI-GRID SOLVER (AMG)

Supercomputer Legacy Cloud Cloud Native Supercomputing
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Isolated Multi-Tenant

Single User

Congestion DetectionTraffic Control Traffic Sensors

Traffic Planner

Bluefield DPU Quantum InfiniBand


