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Predicting Statistics of ASGD Evaluating Apps on FPGAs

Collaborative work with DENSO CORPORATION and DENSO IT LABORATORY, INC

Nowadays, FPGA can rival CPU/GPU performance and energy

In large-scale Asynchronous efficiency, but also known for its hardness for programming.
Stochastic Gradient Descent Ao S22 | Staleness=0 We compared three high-level programming approaches for FPGAs
(ASGD), mini-batch size and ) - e 30-core many-core system (reps. for programmability)
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and unpredictable, which increase e Intel OpenCL for FPGA (reps for Deep-pipeline designs)

the error of trained DNN | We evaluated using Rodinia Benchmark Suite on Stratix V FPGA.

T " sweness=2  We improved memory hierarchy for many-core and multi-accelerator

DNN parameters space designs through cache multi-banking.
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e Many-core system offers good programmability, but often does not
perform well compared to other approaches
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Fast SpGEMM on GPU Unlimited GPU Memory with DRAGON

We have devised new Sparse General Matrix-Matrix Multiplication
algorithm on GPU, which achieves further speedups and reduces
memory usage so that various matrix data can be applied by
utilizing GPU’" s on-chip shared memory and appropriate assigning
of GPU resources.

Collaborative work with Oak Ridge National Laboratory
Problem sizes grow larger than GPU and even host memory capacity.

We proposed DRAGON, a framework that seamlessly enables all
classes of GPU applications to directly access terabytes of data on
storage with user-oblivious addressing. DRAGON leverages GPU

hardware page-faulting mechanism and two-level prefetching with
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