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Motivation and Objectives
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Approach & System Architecture
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Loop Accelerator Architecture
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Toolflow
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Modulo Reservation Table

Toolflow - Example

Multi-Config Loop Accelerator Instance (1 partial bitstream)
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Experimental Setup (1/2)
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Experimental Setup (2/3)
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kernel #insts II small medium big

quantize 10 3
s1

m1

b1

perimeter 21 3
boundary 24 8
conv3x3 64 10

s2sad16 13 2
mad16 13 2

sobel 40 5
s3

m2
dilate 142 29
erode 142 29

innerprod 10 3
s4

matmul 15 3
hydro 17 3

s5
m3

b2

hydro2d 37 6
innerprod_fp 10 4

s6
matmul_fp 15 3

intpredict 41 10
s7

m4

diffpredict 44 10
glinearrec 13 3
cholesky 20 3

s8statefrag 42 5
tridiag 12 3
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Experimental Setup (3/3)

Area Size  Name
Reconfigurable Area

Slices Circuit Area

Small
sml1 882 1.06%
sml2 1248 1.53%

Medium
med1 1568 1.93%
med2 2254 2.80%

Large
big1 3136 3.92%
big2 5928 7.49%
big3 9400 11.94%
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Results – Area (1/2)

 Kernel Set
Average Resource Usage of Allocated Area for Single Partial Bitstream (No DPR)

Slices / (%) LUTs / (%) Impl. Time (m)

Small set 1667 / (91%) 5760 / (78%) 93.7
Med. set 2669 / (97%) 9753 / (90%) 44.6
Big set 6395 / (83%) 18855 / (62%) 70.1

 Kernel Set
Average Resource Usage of Allocated Area for Multiple Partial Bitstreams (DPR)

Slices / (%) LUTs / (%) Impl. Time (m)

Small set 1195 / (84%) 3825 / (69%) 57.0
Med. set 1660 / (91%) 5139 / (70%) 89.1

Big set 2073 / (92%) 6405 / (71%) 162.6
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Results – Area (2/2)

 Static Area Reconfigurable Area

Slices LUTs FFs Slices LUTs FFs

sml 0.40 0.16 0.87 1.32 3.25 0.05
med 0.77 0.19 1.55 2.01 5.50 0.07
big 1.56 0.45 3.03 4.81 10.64 0.09

 Static Area Reconfigurable Area

Slices LUTs FFs Slices LUTs FFs

sml 0.31 0.14 0.65 0.95 2.16 0.05
med 0.52 0.15 0.96 1.32 2.90 0.06
big 0.63 0.19 1.17 1.64 3.61 0.08
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each cases's min. II implementation
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Conclusion
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Thank You

Questions?


