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Problem: Deploying ML Models
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Device? Platform? Fast vs accurate?



TVM Architecture 
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Compiler Backend
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Graph-level Optimization - Operator Fusion
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Graph-level Optimization - Operator Fusion (con.)
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● Minimize DRAM access
○ ~ proportional to layer count

● Limitations
○ Shape mismatch
○ Register pressure (regression)
○ Stateful/random operators

● Manual fused implementations?
○ TVM code generation, on demand



Graph-level Optimization - Data Layout

Simple in math but…
Strided access is slow!



Graph-level Optimization - Data Layout (con.)

● Reduce memory latency
○ Coalesce memory access

● Limitations
○ Operators want different layouts 
○ Producer-consumer complexity

● Write data layout?
○ TVM code generation on demand

Reorganize the underlying memory

Much better cache performance



Compiler Backend
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Operator-level Optimization - Tensorization
block

● Divide Into Tensors
○ DLP

● Portable abstraction
● Reduces search noise



Operator-level Optimization - Nested Parallelism
Shared-nothing

Memory Scoped

Consider a parallelized operation
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Operator-level Optimization - Latency Hiding
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Schedule Search
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Results

End-to-end latency
(Lower is better)

Conv2d speedup in ResNet-18 
and MobileNet

(Higher is better)



Our thoughts

● Limited hardware introspection

● More thorough benchmarks

● Gap between cost model and tensor selection

● Hard to generalize cost model to different hardware


