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Optimizing Clang with BOLT using 
CMake



Building Clang with BOLT optimization

cmake <...> -C clang/cmake/caches/BOLT.cmake 
ninja clang++-bolt 

cmake <...> -C clang/cmake/caches/BOLT-PGO.cmake 
ninja stage2-clang++-bolt
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BOLT speedup over Clang’s best effort, 
Building Clang
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Building Clang

0% 45%

13.3%

17.2%

18.7%

16.7%

9.3%

10.5%

11.5%

13.2%

22.8%

13.9%

14.2%

19.5%

12.6%

6.9%

7.8%

10.6%

7.7%

16.5%

4.8%

5.8%

5.9%

3.0%

2.6%

4.0%

3.7%

5.2%

2.0%

ThinLTO +PGO +BOLT

30.6%

23.9%

21.1%

22.7%

36.2%

42.6%

34.1%

29.4%

26.0%

25.7%

22.3%

18.8%

32.3%

44.1%

37.2%

32.0%

46.0% 41.3%



IP
C

0

2

Ivy Bridge Broadwell Skylake Icelake Golden Cove 
(Alderlake-P)

1.73

1.4

1.22
1.12

0.96

1.41

1.15

0.98
0.86

0.65

Bootstrapped build PGO+BOLT

Instructions per cycle, PGO+BOLT effect, 
Building Clang




