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eggcc vs LLVM Optimizations

eggcc implements

optimizations

 redundant load elimination

- load-after-store forwarding

- dead loop deletion

* loop invariant code motion

- conditional invariant code motion
* loop unswitching

- conditional splitting

* loop strength reduction

* loop unrolling

- flow-sensitive constant folding
* if conversion

- function inlining (two levels)
 redundant branch elimination
 peephole optimizations

analyses

* interval analysis

« pointer analysis (simple)
* loop count analysis

* loop invariant analysis

* purity analysis
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eggcc vs LLVM Optimizations

eggcc implements

optimizations

 redundant load elimination

- load-after-store forwarding

- dead loop deletion

* loop invariant code motion

- conditional invariant code motion
* loop unswitching

- conditional splitting

* loop strength reduction

* loop unrolling

- flow-sensitive constant folding
* if conversion

- function inlining (two levels)
 redundant branch elimination
 peephole optimizations

analyses

* interval analysis

« pointer analysis (simple)
* loop count analysis

* loop invariant analysis

* purity analysis

Missing, vs LLVM

* scalar promotion of memory

* generalized loop unrolling

» stack coloring (reuse of allocations)

* aggressive inlining

* loop peeling

* branch hoisting

- if-true specialization

- many peepholes, e.g. a - (a/2)-:2 - a & 1
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eggcc Scales to Big-ish Programs

a raytracer: 821 lines of Rust, 2503 of Bkl
724 regions to extract from, the largest of 4,016 terms
compiled in 3¥a minutes, 23 s of it extraction

the ILP solver timed out on 35 of the 724
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eggcc is Slow to Compile

1000 s

100 s

10 s

Compile time

0.1s

-

median 3.6 s against LLVM's 0.8 s
the raytracer: 3 minutes, 23 s of it extraction

® eggcc

Every benchmark in the suite, sorted by eggcc
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Rhombus + pict: animated pictures as values

Animated Pictures for Slide Presentations, ICFP 2026

22



