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Enormous design space

— Which one is optimal e What: Computer-aided architecture
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e Why: Multi-objective design target
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[T TOP/1/01 S e How: frontend, efficient mapper, validated
S/Mmm
hardware cost model

Performance Spread of
prior hardware works

How we answer in 3 steps: Which architecture is optimal for my
own use case before investing time in RTL?

Step 1: Frontend
e Use case: identifying obstacles in traffic
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e Metric: time (FPS), energy, area, carbon..

Use case
Sparsity
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e Tricks: new device (IGZ0O, RRAM/SRAM), sparsity..
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Spatial unrolling ™ Spatial unrolling _
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e Silicon validation: <5% mismatch in maximum

000 0.125 0.250 0.375 0.500 0.625 0.750 N ' £==- T ""'3: = 0 Speed: 21X—3 190X faSter than RTL SimUIatiOn

Workload sparsity

--o-- Baseline —— Emulator

13 10 - Example Outputs

l400x 190x  60x X /K,E

= = g PR e Performance trend: >15x gap between the macro-
e ' ' level and system-level metric

=
o
o

io(15/)
<€

TOP/s/mm?
PDF

?15)(% !74.\.
B l/ B—<Sm-l10- |

] —@— TOP/s (macro) z i - +20 (32 %)
3]l m —m— TOP/s (system) P | o

—8— Tors/mm {macro) | *3“552/{ wi | | ® Performance spread: 20% extra latency in the

T T T T T T 10_4 | | I

16 128 512 1600 4096 8192 7 8
#MAC Units

Latency [cc]

Wworst case




