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HDR 200G InfiniBand Wins Next Generation 
HPC and AI Supercomputers (Examples)

23.5 Petaflops
8K HDR InfiniBand Nodes
Fat-Tree Topology

50 Petaflops
7.2K HDR InfiniBand Nodes
Dragonfly+ Topology

3.1 Petaflops
1.8K HDR InfiniBand Nodes
Fat-Tree Topology

1.7 Petaflops
2K HDR InfiniBand Nodes
Dragonfly+ Topology

1.6 Petaflops
Hybrid CPU-GPU-FPGA 
Fat-Tree Topology

3K HDR InfiniBand Nodes
Dragonfly+ Topology

Highest Performance Cloud
HDR InfiniBand
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The Need for Intelligent and Faster Interconnect

CPU-Centric (Onload) Data-Centric (Offload)

Must Wait for the Data
Creates Performance Bottlenecks

Faster Data Speeds and In-Network Computing 
Enable Higher Performance and Scale
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Analyze Data as it Moves!
Higher Performance and Scale
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Scalable Hierarchical 
Aggregation and 
Reduction Protocol 
(SHARP)
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Scalable Hierarchical Aggregation and Reduction Protocol (SHARP)

ÁReliable Scalable General Purpose Primitive
ÁIn-network Tree based aggregation mechanism
ÁLarge number of groups
ÁMultiple simultaneous outstanding operations

ÁApplicable to Multiple Use-cases
ÁHPC Applications using MPI / SHMEM
ÁDistributed Machine Learning applications

ÁScalable High Performance Collective Offload
ÁBarrier, Reduce, All-Reduce, Broadcast and more
ÁSum, Min, Max, Min-loc, max-loc, OR, XOR, AND
ÁInteger and Floating-Point, 16/32/64 bits
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SHARP AllReducePerformance Advantages (128 Nodes)

SHARP enables 75% Reduction in Latency
Providing Scalable Flat LatencyScalable Hierarchical 

Aggregation and 
Reduction Protocol
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SHARP AllReducePerformance Advantages 
1500 Nodes, 60K MPI Ranks, Dragonfly+ Topology 

SHARP Enables Highest PerformanceScalable Hierarchical 
Aggregation and 

Reduction Protocol
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SHARP Performance Advantage (Lower is Better)

1.5X4X

SHARP Enables 4X Higher Performance (Small Messages)Scalable Hierarchical 
Aggregation and 

Reduction Protocol
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SHARP Performance Advantage (Lower is Better)

4.2X

SHARP Enables 4.2X Higher Performance (Large Messages)Scalable Hierarchical 
Aggregation and 

Reduction Protocol


