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Output and downstream synthesis
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Hardware artifacts so far
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reasoning about functionality and performance

Cycle-accurate operational semantics Registers r Variables x External functions f Constants b . o - . . Next steps
Verified circuit optimizations (constant propagation, mux elim-

STl OE-Tle=alFHe EnstE e Ports p < {0, 1} ination, partial evaluation) reduce the overhead of dynamic Koika-level simulation, leveraging high-level structure for
Full Coq mechanization of the semantics Actions a:= scheduling & conflict resolution. performance
Verified compilation to RTL Sb - $x S$f($Sa, .., $a) skip let $x := $a in $a Verification of performance (pipelining behavior) and timing
Performance case-study of a pipelined processor sr.rd $p() Sr.wr $p($a) if $a then $a else $a Compiler correctness properties of the RISCV core
Multi-core systems & enclaves, with proofs of safety from
Theorem CompilerCorrectness init schedule: timing side-channels
interp_s 1init schedule = Further language design, including native modularity

Semantics interp_rtl init (compile schedule).

HW spec = Functional spec (ORAAT) + Performance spec (Not in
previous work) (wry,r, %) € L (wrg,7,%) & L
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Performance spec: out[t + 2] = g(f(in[t])) Rich specifications serve as a contract between hardware de-

signers and compiler writers and enable verified designs and
verified compilation.
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Precise semantics allows for performance proofs
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