Verifying an Open Compiler from ML to Assembly
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Why Can’t We Verify Open Compilers!?

- Current techniques need closed-world

- Unclear correctness criterion



Key Question

What is the right methodology!?



Outline

. Current state-of-the-art
- Our approach

- Challenges of realizing our approach
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Limitations of Current Approach

|. Need to find related source component

2. Can't compose relations for multiple passes
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» Challenge: high/low-level languages
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Semantics of Boundaries
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Finding a Source Component

A int—int.f O f

il v oedi < d swich ot oedi -3
il = =2 a8 s =2k

e b 122 aied o o 9
[T T ETEU I N

add r2 r2 3

sl v rdr S 3 JuIp T
EITS (N A AL R A R
- baee 1Ll 22 IR
- [STLRES [SYTE{Y N AP
J mp r 7 jupra sty oo




Finding a Source Component

Af:int—int.f O

¢

I

add r2 r2 3

jfnp rv

il r e i3 S TI O I R
il a a2 ad iy =2k
e b 122 aied o o 9

E I

= TCAM™Y(AS : int—int.f 0)

):int




Finding a Source Component

A int—int.f O f

il v oedi < d swich ot oedi -3
il = =2 a8 s =2k
e b 122 aied o o 9
] rrdy i re
g valk

add r2 r2 3

jfnp rv

- TCAM™Y(Af s int—int.f 0) ™ MCACAT Deinta [
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Success!

|. Can simulate related source component

2. Handles multiple passes



Challenges

| . Assembly/high-level language interoperation
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Challenges

| . Assembly/high-level language interoperation
2. Type abstraction
3. Mutable references

4 Allocation
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Takeaways

- Want a guarantee for compiling
components

- Need to find the right methodology

- Multi-language semantics solves
limitations of previous approach

- Challenge: define interoperability for
different kinds of languages



