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Towards Exascale Computing
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Historic: CPU Only

Top of Rack Switch (TOR)
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Scale-Up: CPU Host With GPU and FPGA Accelerators
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Scale-Out: CPU Host With GPU, FPGA and SmartNIC
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Scale-Up: Heterogeneous Fabric of Peers (CPU, GPU, FPGA, SSD)
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Scale-up: Heterogeneous fabric of Peers + Smart SSD
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Scale-out : Compute On Data-In-Use, Data-In-Motion, Data-At-Rest
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Scale-Out : Disaggregation of Compute And Storage
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Software view : Local memory & message passing
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Communication using message passing
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Future Programmer’s View: Unified Memory

Unified Distributed System Memory

Any To Any Shared Memory Fabrlc
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Future: Shared Virtual Address Spaces
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Software Abstraction for Exascale Compute

Uniform System Memory

Any To Any Memory Fabric

Virtualized Address Spaces
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VITIS Software Stack
Enables Smart NIC|SSD + Heterogeneous Compute
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Conclusions
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Future

Exascale computing and data - driven by new workloads such as Al

Increase compute power by
Scale-up of compute nodes
Scale-out of network

Enabled by Accelerators, SmartNIC and SmartSSD
Compute on data-in-use
Compute on data-in-motion
Compute on data-at-rest

Software stack :
Higher level of programming abstraction
Runtime enabling heterogeneous compute fabrics
Shared virtual address spaces
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