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https://book.easyperf.net/perf_book

How can we further improve the
performance of the code that we
generate?
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1 Introduction

As software becomes larger, programming languages become higher-level, and
processors continue to fail to be clocked faster. we'll increasingly require compilers
to reduce code bloat, eliminate abstraction penalties, and exploit interesting
instruction sets. At the same time, compiler execution time must not increase
too much and also compilers should never produce the wrong output. This paper
examines the problem of making optimizing compilers faster, less buggy, and
more capable of generating high-quality output.

1.1 Why are Compilers Slow?

While very fast compilers exist.? heavily optimizing ahead-of-time compilers are
generally not fast. First, many of the sub-problems that compilers are trying to
solve, such as optimal instruction selection, are themselves intractable. Second,
after performing basic optimizations that are always a good idea, and that usually
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Machine Learning models
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Autotuning, PGO
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[1]: H. Finkel, JITting in C++: https://www.youtube.com/watch?v=pDagqR0OjAvQ
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Optimizing Libraries & Abstractions

std: :vector<int> a;
for (int 1 = 0; i < 1000; i++)

a.push_back(x + 1); Could have call
a.reserve() ahead
of time

“We end up optimizing C++ as if it was C (analyze pointer and calls).”
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Denis Bakhvalov @dendibakh - Feb 26
Hey compiler folks,

What will drive future performance improvements in compilers?

To narrow the discussion, assume a classical C++ compiler targeting modern
CPU.

Add your own thoughts in the comments.
#compilers #performance

ML-driven transformations 28.6%
Superoptimizers/Synthesis 26.9%
Autotuning, PGO 22.5%
Polishing existing passes 22%

676 votes - Final results
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Challenges

- Verification of ML models.
- Compile-time tradeoftfs [1].
- Changing LLVM is hard.

[1]: Current clang vs. 10-year old clang: 10% better runtime performance but 2x slower compiler-time.
https://gist.github.com/zeux/3ce4fcc3a43072b4315abde95319ech6
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Takeaways

* The free lunch for SW vendors is over. SW tuning will become one the

major drivers for performance improvements. Obviously, compilers

could and should help with SW tuning since not every developer is a
performance ninja.

Key areas for future compiler optimizations:
- Replacing cost models and heuristics with ML.

- Search-based approaches (superoptimizers and synthesizers).
- Autotuning, Reooptimization, PGO.

- Doing a better job at optimizing libraries.
- Help developers solve performance issues.
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