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Why bootstrap a verified compiler? Verified compiler setup

Bootstrapping IMPL language ASM langage impl_to_asm_Rocq
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We bOOtStT&ppEd a verified Compiler Bootstrap a verified compiler in 3 steps!
fOr an Imperatlve language (¥ Reify the compiler code to FP using a tactic =)

let impl_to_asm_FP: FP := 1tac2:(reify '@impl_to_asm_Rocq) in

[
In ROC(] (¥ Evaluate fp_to_impl_Rocqg code generator in-logic on =)
(¥ the reified deeply embedded compiler in FP =)

let impl_to_asm_IMPL: IMPL := fp_to_impl_Rocq impl_to_asm_FP in
Contributions: (x Evaluate the compiler's own code generator in-logic *)
e First standalone bootstrapping of a verified compiler in Rocq (> on the reified deeply embedded compiler in IMPL x*)
e First standalone bootstrapping of a verified compiler for an imperative language let impl_to_asm_ASM: ASM := impl_to_asm_Rocq impl_to_asm_IMPL in
e New variant of relational compilation for proof-producing reification of a subset (* Prettify the resulting ASM code of the compiler x*)
of Gallina pretty_print impl_to_asm_ASM

fp_to_impl_Rocq

~-impl_to_asm_Rocq ~21.Reification impl_to_asm_FP 2.Lowering to IMPL impl_to_asm_IMPL 4.Double-compiling

3.Bootstrapping impl_to_asm_ASM

-Sour‘ce code - Transformation Start here ‘/ Manually verified ‘(/Proof-producing @Correct

2. Lowering to IMPL (FP -> IMPL)

1. Reification (Gallina -> FP)

a. Define a target language a. Define a code generator from FP to IMPL 1. Compile impl_to_asm with itself
on= + | — | x| /] cons Definition fp_to_impl_Rocqg impl_to_asm_ASM =
| head | tail | read | write (p: FP): option IMPL := . :
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3. Bootstrapping  (IMPL -> ASM)

o o (fo, inp) Uep 01 — V (inp : string), (o : string).
b. State shallow to deep reification (compilation) (impl_to_asm_ASM, inp) liasy 0 —

as a proof search problem, (fp_to_impl_Rocq fp, inp) impL 02 —
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c. Define compilation lemmas e.g., e ASHSyntax.Pop ASHSyntax.ROL; .
zl lpp n1 — 22 Fp n2 —
(Op Add [z1;z2]) lfp nlI+ n2 4. Double-compiling (IMPL -> ASM) [ Ask me about:
d. Write a compiler in Ltac2 for this decision 1. Compile impl_to_asm with its assembly e Why don't we need to verify the parser?
rocedure , , e Why is fp_to_impl Rocqg easy to write and
¥ (impl_to_asm_ASM, impl_to_asm_IMPL) Ver?’fy? P PI_FOER €Ay
| i . ' . .
r‘eil)ea't (EtCh' goal with I AsM impl_to_asm_ASMp,~ e How we reify non-structural recursion?
"' 1 L ation 1 X . . e How does this relate to connected efforts in
eapply compltation_temna 2. Check that bootstrapping fixpoints HOL4?
end) . impl_to_asm_ASM, . = impl_to_asm_ASM « How we made HOL4-style proofs work in
ROCq?
Defun (name_enc "c_add") [] [ASMSyntax.Sub_RSP 4;
(Let (name_enc "pop_rdi") ASMSyntax.Push ASMSyntax.RAX; Related work
(Op Cons ASMSyntax.Const ASMSyntax.RAX 5271408;
[FunSyntax.Const (name_enc "Pop"); - ASMSyntax.Push ASMSyntax.RAX; (CU rzon, 1993) (Myreen & Owens, 2014) (KU mar et al., 2014)
(Lot (vame_ont Hade rom natny oone "REE)S FunSymtax-Const 810 ASHom ek Puch ASHSyMEak R (Mullen et al., 2018) (Myreen, 2021) (Abrahamsson et al,,
(O?Fgggintax.Const (name_enc "Add") ;.. ﬁgmmtzigggsf\saggﬁzgiagnﬁx v 2020) (Pit_ClaUdEI et al" 2022) (Forster et al" 2024)
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