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Our Proposed Architecture - Chasoň
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Speedup over Serpens (state-of-the-art SpMV accelerator)
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Data-driven execution model of streaming accelerators

Maximize data transfer and computational throughput 

Compute engines’ data scheduling in the HBM channels

Sparse Algebraic Streaming Accelerators

 

PE-aware Non-zero Scheduling (state-of-the-art)
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Caption. PE-aware non-zero 

scheduling (state-of-the-art) 

results in high PE 

underutilization % on 800 

SuiteSparse as shown in this 

figure (lower is better).  

Our Proposed Scheduling - Cross-HBM Channel 

OoO Scheduling (CrHCS) 
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Mechanism

0

0.005

0.01

0.015

0.02

0.025

0.03

0 20 40 60 80 100

PE-awareCrHCS

P
ro

b
a

b
il

it
y 

D
e

n
si

ty
 F

u
n

c
ti

o
n

PE underutilization %

Caption. PE underutilization % 

in 800 SuiteSparse matrices of 

CrHCS and PE-aware (lower is 

better). CrHCS is an efficient 

scheduling scheme over PE-

aware non-zero scheduling.
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High-level Overview

Architecture of PEG

Speedup over GPU (cuSPARSE) and CPU (Intel Math Kernel Library)

Peak Speedup: 2.67

Peak Speedup: 20.33

Peak Speedup: 11.65 Peak Gain: 14.61

Peak Gain: 19.48

Peak Gain: 34.72

Speedup Energy Efficiency Gain

Hardware Implementation
Layout of Chasoň on AMD Alveo U55C

Architecture

Serpens Chasoň

LUT 219K (16%) 346K (26%)

FF 252K 

(9.6%)

418K (16%)

DSP 798 (9.6%) 1254 (13%)

BRAM18K 1024 (28%) 1024 (28%)

URAM 384 (40%) 512 (52%)

AMD Alveo U55C Resource Consumption 

for Chasoň & Serpens
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Power Distribution of Chasoň on AMD Alveo U55C
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