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Project 4: What?
•文档描述：

− Readme: https://github.com/arcsysu/SYsU-lang/tree/latest/optimizer
− Wiki: https://github.com/arcsysu/SYsU-lang/wiki/实验三代码优化

•实现一个IR优化器
−输入：LLVM-IR（由Project 3或Clang提供）
−输出：LLVM-IR（优化版本）

•总体流程
−引入Project3的IR（或使用clang）
−写analysis和transform passes

•截止时间
− 6/13/2023
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https://github.com/arcsysu/SYsU-lang/tree/latest/optimizer
https://github.com/arcsysu/SYsU-lang/wiki/%E5%AE%9E%E9%AA%8C%E5%9B%9B%E4%BB%A3%E7%A0%81%E4%BC%98%E5%8C%96


Project 4: How?
• 实现

− $vim optimizer/optimizer.cc

• 编译
− $cmake --build ~/sysu/build -t install

p 输出：~/sysu/build/optimizer/

• 运行
− ( export PATH=~/sysu/bin:$PATH \ CPATH=~/sysu/include:$CPATH \

LIBRARY_PATH=~/sysu/lib:$LIBRARY_PATH \
LD_LIBRARY_PATH=~/sysu/lib:$LD_LIBRARY_PATH && clang -E 
../tester/functional/000_main.sysu.c | <THE_IR> | sysu-optimizer)

p Clang提供IR：<THE_IR> = clang -cc1 -O0 -S -emit-llvm
p Project3提供IR： <THE_IR > = sysu-generator

− sysu-optimizer
p opt -S --enable-new-pm -load-pass-plugin= libsysuOptimizer.so -

passes="sysu-optimizer-pass"
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Schedule[实验安排]
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实验一 实验二

实验四

实验三

可选实验

✓ ✓ ✓



LLVM Opt.
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clang -emit-ll
vm -S -O

0 xx.c

clang -emit-llvm
-S -O1 xx.c



LLVM Pass - Analysis vs Transformation
• A pass operates on some unit of IR (e.g. Module or 

Function)
− Transformation pass will modify it
− Analysis pass will generate some high-level information

• Analysis results are produced lazily
− Another pass needs to request the results first
− Results are cached
− Analysis manager deals with a non-trivial cache (in)validation 

problem

• Transformation pass managers (e.g. 
FunctionPassManager) record what’s preserved

− Function pass can invalidate Module analysis results, and vice-
versa
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https://llvm.org/devmtg/2019-10/slides/Warzynski-WritingAnLLVMPass.pdf

https://llvm.org/devmtg/2019-10/slides/Warzynski-WritingAnLLVMPass.pdf


LLVM Pass
• $clang -emit-llvm -S sum.c
• $opt sum.ll -debug-pass=Structure -mem2reg -S -o sum-O1.ll

• $opt sum.ll -time-passes -mem2reg -o sum-tim.ll
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$opt sum.ll -debug-pass=Structure -O1 -S -o sum-O1.ll
$opt sum.ll -time-passes -O1 -o sum-tim.ll

Book: Getting Started with LLVM Core Libraries, C5



main.cc
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M: the IR module
MAM: the analysis manager

https://llvm.org/doxygen/PassBuilder_8cpp_source.html

注册所有的分析Pass

https://llvm.org/doxygen/classllvm_1_1PassManager.html

https://llvm.org/doxygen/classllvm_1_1AnalysisManager.html

https://llvm.org/doxygen/PassBuilder_8cpp_source.html


StaticCallCounterPrinter
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optimizer.hh

run(): 接收一些IR单元和一个分析管理器，返回类型为 PreservedAnalyses

声明run()方法，which actually runs the pass

https://llvm.org/devmtg/2019-10/slides/Warzynski-WritingAnLLVMPass.pdf

https://llvm.org/devmtg/2019-10/slides/Warzynski-WritingAnLLVMPass.pdf


StaticCallCounterPrinter (cont.)

10

optimizer.cc

Get the result of an analysis pass for a given IR unit

实现run()方法

你可以：
获取分析Pass的结果，然而优化修改代码



StaticCallCounter
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optimizer.hh

llvm/include/llvm/IR/PassManager.h



StaticCallCounter (cont.)
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optimizer.cc



Pass Registration
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optimizer.cc

https://llvm.org/devmtg/2019-10/slides/Warzynski-WritingAnLLVMPass.pdf

https://llvm.org/devmtg/2019-10/slides/Warzynski-WritingAnLLVMPass.pdf


References
• The New Pass Manager

− https://blog.llvm.org/posts/2021-03-26-the-new-pass-manager/
• Using the New Pass Manager

− https://llvm.org/docs/NewPassManager.html
• Writing an LLVM Pass: 101 (LLVM 2019 tutorial)

− https://llvm.org/devmtg/2019-10/slides/Warzynski-
WritingAnLLVMPass.pdf

• Writing an LLVM Pass
− https://llvm.org/docs/WritingAnLLVMNewPMPass.html

• LLVM’s Analysis and Transform Passes
− https://www.llvm.org/docs/Passes.html

• Getting Started with LLVM Core Libraries
− https://faculty.sist.shanghaitech.edu.cn/faculty/songfu/course/spring

2018/CS131/llvm.pdf
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