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Datacenter FPGA accelerators are mainstream

 MS Catapult, Amazon AWS F1, Intel += Altera, Baidu
* Massively parallel, specialized, connected, versatile
* High throughput, low latency, energy efficient

But two hard problems

e Software: Porting & maintaining workload as accelerator |
* Hardware: Compose 100s of cores, 25-100G NICs, many
DRAM/HBM channels, with easy timing closure

GRVI Phalanx: FPGA accelerator framework j
* GRVI: FPGA-efficient RISC-V processing element

* Phalanx: CPU/accelerator/IO fabric: clusters of PEs, T T T T T T T T H T T T T

SRAMs, accelerators, DRAM/IO controllers on a ...
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3 pipeline stages (fetch, decode, execute) : i

* 2 cycle loads; 3 cycle taken branches/jumps s ;
* Painstakingly technology mapped and floorplanned
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* Simple 3x2 switch — frugal — ultra wide — high BW
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* Make it easy to exploit massive FPGA BRAM bandwidth | “ ” NVMe K——>| XEON (—— PCle SWITCH FABRIC
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* 32 byte/cycle/cluster message passing between clusters, Hoplite router: Xilinx, Intel optimal areaxdelay DRAM | | DRAM | | DRAM | | DRAM
standalone accelerators, |0 and DRAM controllers » One LUT/bit/router; one FF-wire-LUT-FF delay/router 2018 976 GB 2 cB
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* Perfect for Intel HyperFlex pipelined interconnect
* Everything is interconnected / IP site doesn’t matter much
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