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Environment Setup

e Install docker

— Docker Desktop: https://docs.docker.com/desktop/ &
- Ja3ldocker docker

 Launch container

docker pull wukan®621/sysu-lang

BOCKEI fitll AT 5 O B 1R R ARBAHL
--name sysu-lang \ , Bl C R BTS00 2
-v "$PWD/workspace:/workspace" \ WMEE, LHEATHEIE.
-it wukan0621/sysu-lang \
bash

— docker run --name sysu-lang: NG G — NI B2, 4
“Nsysu-lang
— -v “SPWD/workspace:/workspace”: 15 L H MG 2 A it
— -it wukan0621/sysu-lang bash: PAZ% a2 B 5 FT H B o8
#RilshellNbash
@ tuxs 3 by

st s/ /docs.docker.com/engine/reference/commandline, https://github.com/arcsysu/SYsU-lang
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Environment Setup (cont.)
FHEE (Al Bk
* Launch container

- Sdocker pull debian &

— Sdocker run -it debian /bin/bash docker

* Configure
— Ssudo apt-get install -y --no-install-recommends \
clang llvm-dev zlib1g-dev lld flex bison \
cmake python3 ninja-build git

* Check versions
— Scat /opt/os-release
— Sclang --version
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Familiarize Clang/LLVM ...[34& %] clang
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* Write the source code 1 #define VAL 1 <>
. void main() L /\?
— Svim test0.c {
int arr[1@], i, x = VAL;
. float y = 0;
* Compile the code o |
8 (1.= ?; i< ?9; i++)
— Sclang -ccc-print-phases test0.c -o test ., , = =x*s
+- 0: input, "test@.c", c
+- 1: preprocessor, {0}, cpp-output
+- 2: compiler, {1}, ir
+- 3: backend, {2}, assembler
+- 4: assembler, {3}, object
5: linker, {4}, image 3
— Sclang -##t# testO.c -o test
. Backend . :
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Clang/LLVM: Frontend

* Preprocess
— Sclang -E testO.c -o test.c

» (MLexical Analysis
— Sclang -cc1 -dump-tokens test.c

* (@Syntax Analysis

— Sclang -Xclang -ast-dump -fsyntax-only test.c
o Sclang -Xclang -ast-dump=json -fsyntax-only test.c

* (2Semantic Analysis

— Sclang -Xclang -ast-dump -fsyntax-only test.c | \
grep “Decl”
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Clang/LLVM: IR

* B)IR Generation

— Sclang test.c -emit-llvm -c -o test.bc
o Sllvm-dis test.bc -o test.ll
n Sclang test.c -emit-llvm -S -c -o test.ll
o Sllvm-as test.ll -o test.bc

- Sclang -01 test.c -emit-llvm -c -o test-O1.bc

o Sllvm-dis test-O1.bc -o test-O1.lI
o Svimdiff test.ll test-O1.|

IR Optimization
— Sopt -01 test.bc -o test-O1.bc --enable-new-pm
n Sopt -01 test.ll -S -o test-O1.ll --enable-new-pm
— Sllvm-dis test-O1.bc -o test-01.1l && vimdiff test.ll test-O1.l|
- Sopt test.ll -time-passes -mem2reg -S -o test-Om.Il --enable-
new-pm
— Sopt test.ll -debug-pass=Structure -mem2reg -S -o test-Om.l|




Clang/LLVM: Code Generation

e Code Generation

— Sllc -filetype=obj test.bc -o test.o
o -march=aarch64 : Suname -m

- Sclang test.o -o test lib (*.a), obj (*.0)
o Sclang -ccc-print-phases test.o -o test l
o Sclang -### test.o -o test ot gg‘:&ion
& Address
¢ EXt I'a (Id) Relocation
— Sobjdump -d test.o l
* | * w
~ $objdump -d test lib, *.dll, *.exe, a.out
t . . o) lfrom Disk
— & What is the output difference: i s
loader Relocation
LLVM defaults to use your system linker because the LLVM linker project, Ild, is —
currently in development and is not integrated into the core LLVM project. (execve) l
Therefore, if you do not have lld, you can finish the compilation by using your - to Memory

regular compiler driver, which will activate your system linker:

Sgcc test.o -o test
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Project Setup

* Clone code
- Sgit clone https://github.com/arcsysu/SYsU-lang

* Build and install

- Scd SYsU-lang/

- Srm -rf SHOME/sysu

— Scmake -G Ninja \ -DCMAKE_BUILD_TYPE=RelWithDeblnfo \
-DCMAKE_C_COMPILER=clang \
-DCMAKE_CXX_COMPILER=clang++ \
-DCMAKE_INSTALL PREFIX=SHOME/sysu \
-DCMAKE_PREFIX_PATH="S(llvm-config --cmakedir)" \
-DCPACK_SOURCE_IGNORE_FILES=".git/;tester/third_party/" \
-B SHOME/sysu/build

- Scmake --build SHOME/sysu/build

— Scmake --build SHOME/sysu/build -t install

10 I ‘iﬂi
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Project Setup (cont.)

* Test

— S( export PATH=SHOME/sysu/bin:SPATH \
CPATH=SHOME/sysu/include:SCPATH \
LIBRARY_PATH=$HOME/sysu/lib:SLIBRARY PATH \
LD_LIBRARY_PATH=$HOME/sysu/lib:SLD_LIBRARY_ PATH &&
sysu-compiler -S -o a.S tester/functional/000_main.sysu.c
&& clang -00 -Isysy -Isysu -0 a.out a.S && ./a.out)

a.S
globl main // —— Begin function main
000_main.sysu.c ' ‘n Of 2 e
o] « L ) maliln,@runction
1 int main(){ sysu-compiler 6 main: // @main
2 return 3: 7 el startproe
3 } : C)Iexer 8 // %bb.0: // %entry
(:)parser 9 mov wo, #3
10 ret
(3 generator 11 .| func endo:
@ Optimizer il Rl € main, .Lfunc_end@-main
1S .CT1l_endproc
// —— End function
- ".note.GNU-stack","",@progbhits
C/,
11 "% e
https://github.com/arcsysu/SYsU-lang executable 4
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Project Overview
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