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Project 2: What?

— Readme: https://github.com/arcsysu/SYsU-lang/tree/main/parser

— Wiki: https://github.com/arcsysu/SYsU-
lang /wiki/%E5%AE%IE%EQO%AAY%SCYHEA%BA%SCHESWAFHBADWEG
%B3%95%E5%88%86%E6%9E%90
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https://github.com/arcsysu/SYsU-lang/tree/main/parser
https://github.com/arcsysu/SYsU-lang/wiki/%E5%AE%9E%E9%AA%8C%E4%BA%8C%E8%AF%AD%E6%B3%95%E5%88%86%E6%9E%90

Project 2: How?

. 28]
— Svim parser/parser.y
— Svim < A58y 1>
- G
— Scmake --build ~/sysu/build -t install
o HFit: ~/sysu/build/parser

« IB4T
— S( export PATH="~/sysu/bin:SPATH \
CPATH="~/sysu/include:SCPATH \
LD_LIBRARY_PATH="~/sysu/lib:SLD_LIBRARY_ PATH && sysu-
preprocessor tester/functional/000_main.sysu.c |
<THE LEXER>| sysu-parser )
o Clangf2ffttoken: <THE_LEXER> = clang -cc1 -dump-tokens 2>&1
o Project1#Zfittoken: <THE_LEXER> = sysu-lexer
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Clang Tokens

* Sclang -cc1 -dump-tokens tester/functional/027_if2.sysu.c

int 'int!' [StartOfLine] Loc=<tester/functional/@027_if2.sysu.c:1:1> 1 int By

identifier 'a' [LeadingSpace] Loc=<tester/functional/@27_if2.sysu.c:1:5> 2 int main(){

semi ';" Loc=<tester/functional/@27_if2.sysu.c:1:6> 3 a = 10;
int 'int' [StartOfLine] Loc=<tester/functional/027_if2.sysu.c:2:1> 4 if( a>0 ){
identifier 'main' [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c: 5 return 1;
1_paren '(' Loc=<tester/functional/027_if2.sysu.c:2:9> 6 3

r_paren ')' Loc=<tester/functional/027_if2.sysu.c:2:10> 7 else{

1 _brace '{' Loc=<tester/functional/027_if2.sysu.c:2:11> ] raturn a:
identifier 'a’' [StartOfLine] [LeadingSpace]l Loc=<tester/functional/@27_ifi , } o 2
equal '=! [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:3:4> 2

numeric_constant '10' [LeadingSpace] Loc=<tester/functiona1/027_if2.sysu.cr;f_}

semi ';' Loc=<tester/functional/027_if2.sysu.c:3:8>

if 'if' [StartOfLine] [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:4:2>

1_paren '(' Loc=<tester/functional/027_if2.sysu.c:4:4>

identifier 'a'’ [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:4:6>

greater '>' Loc=<tester/functional/027_if2.sysu.c:4:7>

numeric_constant 'Q’ Loc=<tester/functional/027_if2.sysu.c:4:8>

r_paren ')’ [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:4:10>

1 _brace '{' Loc=<tester/functional/027_if2.sysu.c:4:11>

return 'return' [StartOfLine] [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:5:3>
numeric_constant '1' [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:5:10>

semi ';' Loc=<tester/functional/027_if2.sysu.c:5:11>

r_brace '} [StartOfLine] [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:6:2>

else 'else' [StartOfLine] [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:7:2>

1 _brace '{' Loc=<tester/functional/027_if2.sysu.c:7:6>

return 'return' [StartOfLine] [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:8:3>
numeric_constant '@’ [LeadingSpace] Loc=<tester/functional/027_if2.sysu.c:8:10>

semi ';' Loc=<tester/functional/027_if2.sysu.c:8:11>

r_brace '}' [StartOfLine] [LeadingSpace]l Loc=<tester/functional/027_if2.sysu.c:9:2>

r_brace '}' [StartOfLine] Loc=<tester/functional/027_if2.sysu.c:10:1>

eof ' Loc=<tester/functional/@27_if2.sysu.c:10:2>
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Clang AST

¢ Sclang -Xclang -ast-dump -fsyntax-only tester/functional/027_if2.sysu.c

1 int a;

2 int main(){

3 a = 10;

4 if( a>0 ){

5 return 1;
6 }

¢ else{

8 return 0;
9 }
10 }

TranslationUnitDecl 0x1d2654a8 <<invalid sloc>> <invalid sloc>
... cutting out internal declarations of clang ...
| -VarDecl 0x307fff10 <tester/functional/@27_if2.sysu.c:1:1, col:5> col:5 used a 'int'
"—FunctionDecl 0x30800018 <line:2:1, line:10:1> line:2:5 main 'int ()'
"—CompoundStmt 0x30800248 <col:11, line:10:1>
| -BinaryOperator 0x308000f8 <line:3:2, col:6> 'int' '='
| |-DeclRefExpr 0x308000b8 <col:2> 'int' lvalue Var 0x307fff10 'a' 'int'
| "-IntegerLiteral 0x308000d8 <col:6> 'int' 1@
"—IfStmt 0x30800220 <line:4:2, line:9:2> has_else
| -BinaryOperator 0x30800170 <line:4:6, col:8> 'int' '>'
| |-ImplicitCastExpr 9x30800158 <col:6> 'int' <LValueToRValue>
| | “-DeclRefExpr 0x30800118 <col:é6> 'int' lvalue Var 0x307fffle 'a' 'int'
| "-IntegerLiteral 0x30800138 <col:8> 'int' @
| -CompoundStmt 0x308001c@ <col:11, line:6:2>
| “—-ReturnStmt 0x308001b0 <line:5:3, col:10>
| "—-IntegerLiteral 0x30800190 <col:10> 'int' 1
"—CompoundStmt 0x30800208 <line:7:6, line:9:2>
"—ReturnStmt 0x308001f8 <line:8:3, co0l:10>

p ¥ ‘-IntegerLiteral 0x308001d8 <col:18> 'int' @ BFEEEZ
Xgs/ SUN YAT-SEN UNIVERSITY https://clang.llvm.org/docs/IntroductionToTheClangAST.html
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Clang AST

¢ Sclang -Xclang -ast-dump -fsyntax-only tester/functional/027_if2.sysu.c

1 int a; | compounasin |

2 int main(){

3 a = 10;

4 if( a>0 ){

5 return 1; I[)ccchfExpri IlmcgaLiwml lBilnr)Opemur] IC pounds | Ic poundS ]
6 ¥ 2 ; :

7 else{ I Implwxl(.‘u!ixpr' I IntegerLiteral | | RetumStmt | l RetumStmt ]
8 return 0; i |

9 } IntegerLiteral IntegerLiteral
10 }

TranslationUnitDecl 0x1d2654a8 <<invalid sloc>> <invalid sloc>
... cutting out internal declarations of clang ...
| -VarDecl 0x307fff10 <tester/functional/@27_if2.sysu.c:1:1, col:5> col:5 used a 'int'
"—FunctionDecl 0x30800018 <line:2:1, line:10:1> line:2:5 main 'int ()'
"—CompoundStmt 0x30800248 <col:11, line:10:1>
| -BinaryOperator 0x308000f8 <line:3:2, col:6> 'int' '='
| |-DeclRefExpr 0x308000b8 <col:2> 'int' lvalue Var 0x307fff10 'a' 'int'
| "-IntegerLiteral 0x308000d8 <col:6> 'int' 1@
"—IfStmt 0x30800220 <line:4:2, line:9:2> has_else
| -BinaryOperator 0x30800170 <line:4:6, col:8> 'int' '>'
| |-ImplicitCastExpr 9x30800158 <col:6> 'int' <LValueToRValue>
| | “-DeclRefExpr 0x30800118 <col:é6> 'int' lvalue Var 0x307fffle 'a' 'int'
| "-IntegerLiteral 0x30800138 <col:8> 'int' @
| -CompoundStmt 0x308001c@ <col:11, line:6:2>
| “—-ReturnStmt 0x308001b0 <line:5:3, col:10>
| "—-IntegerLiteral 0x30800190 <col:10> 'int' 1
"—CompoundStmt 0x30800208 <line:7:6, line:9:2>
"—ReturnStmt 0x308001f8 <line:8:3, col:10>

p ¥ ‘-IntegerLiteral 0x308001d8 <col:18> 'int' @ BFEEEX
Xgs/ SUN YAT-SEN UNIVERSITY https://clang.llvm.org/docs/IntroductionToTheClangAST.html
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Clang AST

Sclang -Xclang -ast-dump -fsyntax-only tester/functional/027_if2.sysu.c

. CompoundStmt
The toplevel declaration in a translation unit % izi :;in( ){ Lol
is always the translation unit declaration 3 a = 10;
A 4 if( a>0 ){
a variable declarafion or definition 2 5 return 1; [oomt| e | |enoer | |coponssm | |o -l” |
: M : — 7 else{ |lmp(|c1l(.';m;'xpr| |lmq;cvulcm] |Rr.1wn5|.ml| chtumSlmlI
a function declafation or definition 8 return 0; 1
9 } [ IntegerLiteral ‘ IntegerLiteral
10 }
Transl Un1tDec1'9x1d2654a8 <<invalid sloc>> <invalid sloc>
T TCufting dut internal declarations of clang ...
|1VarDec L9x307ff|18 <tester/functional/027_if2.sysu.c:1:1, col:5> col:5 used a 'int'
4£qut;gquq}.@x3@8@@@18 <line:2:1, line:10:1> line:2:5 main 'int ()'
{} *-CompoundStmt 0x30800248 <col:11, line:10:1>
| -BinaryOperator 0x308000f8 <line:3:2, col:é6> 'int' '=!'
a =10| |-DeclRefExpr 0x308000b8 <col:2> 'int' lvalue Var 0x307fff10 ‘'a' 'int'
| "-IntegerLiteral 0x308000d8 <col:6> 'int' 1@
if-else’-IfStmt 0x30800220 <line:4:2, line:9:2> has_else
| -BinaryOperator 0x30800170 <line:4:6, col:8> 'int' '>'
2>0 | |-ImplicitCastExpr 9x30800158 <col:6> 'int' <LValueToRValue>
| | “-DeclRefExpr 0x30800118 <col:é6> 'int' lvalue Var 0x307fffle 'a' 'int'

| "-IntegerLiteral 0x30800138 <col:8> 'int' @

| -CompoundStmt 0x308001c@ <col:11, line:6:2>
return[l ~—ReturnStmt 0x308001b0 <line:5:3, col:10>

| "—IntegerLiteral 0x30800190 <col:10> 'int' 1

"—CompoundStmt 0x30800208 <line:7:6, line:9:2>
return 0 —ReturnStmt 0x308001f8 <line:8:3, co0l:10>

‘Jt}31’4 "—IntegerLiteral 0x308001d8 <co0l:18> 'int' ©
SUN YAT-SEN UNIVERSITY https://clang.llvm.org/docs/IntroductionToTheClangAST.html
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Clang AST (cont.)

) ‘ 1 Int a;
TranslationUnitDecl 2 int main(){
3 a = 10;
4 if( a>»0 ){
VarDecl FunctionDecl Y retuzn %;
used a 'int’ main 'int ()' 6 },
¥ else{
l 8 return 0;
9 }
BinaryOperator IfStmt
int' '=' / has_else
D.?Cl.REfEXPr Inte"gen:theral Blnaf.yolp'elr ator CompoundStmt CompoundStmt
int’ lvalue int' 10 int' ">
Impli 'téx |t\'|_‘t l [ v v
mplicitCastExpr ntegerlLitera
int’ int' 0 ReturnStmt ReturnStmt
l A 4 \ 4
DeclRefExpr IntegerLiteral IntegerLiteral
‘int’ lvalue int' 1 ‘int' 0
m‘a-:t' ] ﬂ o
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Example

¢ Sclang -Xclang -ast-dump -fsyntax-only tester/functional/000_main.sysu.c

TranslationUnitDecl exaoebaés <<in;alid 516c>> <invaiid sioc>

1 int main(){ . ) ”.uﬂﬁngouthﬁenmldedamﬂonsofdan%u. ) ' ' ) )
2 return 3; —FunctionDecl Ox46aaf58 <tester/functional/@00_main.sysu.c:1:1, line:3:1> line:1:5 main 'int ()'
3} *—CompoundStmt 0x46ab070 <col:11, line:3:1>

"—ReturnStmt 0x46ab060 <line:2:5, col:12>
. \ ‘—~IntegerLiteral 0x46ab04@ <col:12> 'int' 3
e HiES] -

IR E A
IR IER]

TranslationUnitDecl 0x1ab2b798 <<invalid sloc>> <invalid sloc>
. ... cutting out internal declarations of clang ...
| tVarDecl ©@xlabcb4b@ <tester/functional/@00_main.sysu.c:1:1, col:5> col:5 used a 'int'
"—FunctionDecl @xlabch5b8 <line:2:1, line:11:1> line:2:5 main 'int ()°
*—CompoundStmt 0xlabch818 <col:11, line:11:1>
e T | -BinaryOperator ©xlabch698 <line:3:§, col:9> 'int' '=! .
ZIEEE-Eth(){ | |-DeclRefExpr @xlabcb658 <col:5> 'int' lvalue Var Oxlabcb4b® 'a' 'int'
R — - - - - - 1 | "—IntegerLiteral @xlabcbhé678 <col:9> 'int' 1@

2 :a = 12{ a5 I | [=IfStmt @xlabcb7c@ <line:4:2, line:9:2> has_else
| 1 | |-BinaryOperator @xlabcbh710 <line:4:6, col:8> 'int' '>'

5 I return 1i | | |-ImplicitCastExpr 0xlabcbé6f8 <col:6> 'int' <LValueToRValues>

. 1 ¥ 1| | | -DeclRefExpr @xlabchb6b8 <col:6> 'int' lvalue Var @xlabcb4b® ‘'a' 'int'
7 I else{ 1| | -IntegerLiteral @xlabcbéd8 <col:8> 'int' @

8 I return @71 | |-CompoundStmt @xlabcb760 <col:11, line:6:2>

9 o ____ 1| | "-ReturnStmt @xlabcb750 <line:5:3, col:10>
10 return 3; | “-IntegerLiteral ©xlabcb73@0 <col:10> 'int' 1
11 ¥ *_CompoundStmt Oxlabcb7a8 <line:7:6, line:9:2>

|

I

| "—ReturnStmt 0xlabchb798 <line:8:3, col:10>

| "—IntegerLiteral O0xlabcbh778 <col:10> 'int' ©

‘—ReturnStmt 0xlabch808 <line:10:5, col:12>
“-IntegerLiteral Oxlabcb7e8 <col:12> 'int' 3

@ tuxe g



Example: int a;

CompUnit: xwVarDef FuncDef {
// global variable + function
llvm::errs() << " —— xwVarDef FuncDef\n";
auto inner2 = stak.back();
stak.pop_back();

}
TN B EA) auto innerl = stak.back();
‘ ‘J“jJn Eﬁ‘l’ﬁ H stak.

1 int main(){
2 return 3;
3

pop_back();
stak.push_back(llvm::json::Object!E“kind", "TranslationUnitDecl"},

1 l__lﬁt__ 5_;-: ; {"inner", 1llvm::json::Array{innerl, inner2}}});
2 int main(){ | xwVarDef {

3 return 3; // global variable only

4 } 1lvm::errs() << " —— xwVarDef\n";

auto inner = stak.back();

stak.pop_back();

stak.push_back(llvm::json::0bject{{"kind", "TranslationUnitDecl"},
{"inner", 1llvm::json::Array{inner}}});

}
| FuncDef {
VarDecl = intid; // global function only
llvm::errs() << " —— FuncDef\n";
auto inner = stak.back();
stak.pop_back();
stak.push_back(llvm::json::0bject{{"kind", "TranslationUnitDecl"},
{"inner", 1lvm::json::Array{inner}}});
}
VarDecl = Type Vars; | %empty // neither
Type > int | float | double | ..; ,varpef: T INT Ident T_SEMI {
Vars = Vars VarDef | VarDef 1lvm::errs() << " —— VarDecl\n";
VarDef-)id’=’InhvaI|id auto name = stak.back().getAsObject();
. assert(name != nullptr);
Initval = val assert(name->get("value") != nullptr);

stak.pop_back();
stak.push_back(llvm::json::Object[ﬂ“kind", "VarDecl"},

{"name", x(name->get("value"))}});
5‘“"9 Ul' K } vy »
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Example: int a;

. CompUnit: xwVarDef FuncDef {
// global variable + function
llvm::errs() << " —— xwVarDef FuncDef\n";
auto inner2 = stak.back();
stak.pop_back();

}
TN B EA) auto innerl = stak.back();
‘ ‘J“jJn Eﬁ‘l’ﬁ H stak.

1 int main(){
2 return 3;
3

pop_back();
stak.push_back(llvm::json::Object!E“kind", "TranslationUnitDecl"},

1 l__lﬁt__ 5_;-: ; {"inner", 1llvm::json::Array{innerl, inner2}}});
2 int main( ){ | | xwVarDef {

3 return 3; // global variable only

4 } 1lvm::errs() << " —— xwVarDef\n";

auto inner = stak.back();

stak.pop_back();

stak.push_back(llvm::json::0bject{{"kind", "TranslationUnitDecl"},
{"inner", 1llvm::json::Array{inner}}});

}
| FuncDef {
VarDecl = intid; // global function only
llvm::errs() << " —— FuncDef\n";
auto inner = stak.back();
stak.pop_back();
stak.push_back(llvm::json::0bject{{"kind", "TranslationUnitDecl"},
{"inner", 1lvm::json::Array{inner}}});
}
VarDecl = Type Vars; | %empty // neither
Type > int | float | double | .../ uyaspafs FUINT Tdent T.SEMT ¢
Vars = Vars VarDef | VarDef 1lvm::errs() << " —— VarDecl\n";
VarDef-)id’=’InhvaI|id auto name = stak.back().getAsObject();
. assert(name != nullptr);
Initval = val assert(name->get("value") != nullptr);

stak.pop_back();
stak.push_back(llvm::json::Object[ﬂ“kind", "VarDecl"},

{"name", x(name->get("value"))}});
5‘“"9 Ul' K } vy »
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Example: a = 10;

1 int main(){
2 return 3;
3

}
A HER

int a;
int main(){
return 3;

}
‘ VIR V2 )

int a;
int main(){

1a = I0;1
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BlockItem: xwStmt {
auto inner = stak.back();
stak.pop_back();
stak.push_back(llvm::json::Object!ﬂ"kind", "CompoundStmt"},
{"inner", 1llvm::json::Array{inner}}});

¥

BlockItem: BlockItem xwStmt {
auto inner = stak.back();
stak.pop_back();
auto fa = stak.back();
fa.getAsObject()->get("inner")->getAsArray()->push_back(inner);
stak.pop_back();
stak.push_back(fa);

}

xwStmt: xwBinaryOperator
| xwIfStmt
| RetStmt

xwBinaryOperator: xwBinaryOperatorExp T_SEMI {
llvm::errs() << " —— xwBinaryOperatorExp\n";
}

xwBinaryOperatorExp: Ident xwOp Exp {
auto exp = stak.back();
stak.pop_back();
auto ident = stak.back();
stak.pop_back();
stak.push_back(llvm::json::Object!ﬂ"kind", "BinaryOperator"},

{"inner", 1llvm::json::Array{ident,exp}}});
}

xwOp: T_EQUAL
| T_GREATER

E: ETHREAMNR, ERELE; FSHTARIAE. |F



Example: a = 10;

[E=Y

int main(){
return 3;

N

3}
A HER

1 int a;

2 int main(){

3 return 3;
4

}
‘ VIR V2 )

int a;
int main(){

1a = I0;1
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BlockItem: xwStmt {
auto inner = stak.back();
stak.pop_back();
stak.push_back(llvm::json::Object!ﬂ"kind", "CompoundStmt"},
{"inner", 1llvm::json::Array{inner}}});

¥

BlockItem: BlockItem xwStmt {
auto inner = stak.back();
stak.pop_back();
auto fa = stak.back();
fa.getAsObject()->get("inner")->getAsArray()->push_back(inner);
stak.pop_back();
stak.push_back(fa);

}

xwStmt: xwBinaryOperator
| xwIfStmt
| RetStmt

XxwBinaryOperator: xwBinaryOperatorExp T_SEMI {
llvm::errs() << " —— xwBinaryOperatorExp\n";
}

xwBinaryOperatorExp: Ident xwOp Exp {
auto exp = stak.back();
stak.pop_back();
auto ident = stak.back();
stak.pop_back();
stak.push_back(llvm::json::Object!ﬂ"kind", "BinaryOperator"},

{"inner", 1llvm::json::Array{ident,exp}}});
}

xwOp: T_EQUAL
| T_GREATER

E: ETHREAMNR, ERELE; FSHTARIAE. |F
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Example: if-else;

xwStmt: xwBinaryOperator

[

int main(){ | xwIfStmt
return 3; | RetStmt
}
X - xwBinaryOperator: xwBinaryOperatorExp T_SEMI {
N B EA) llvm::errs() << " —— xwBinaryOperatorExp\n";
}
1 }nt a;. xwBinaryOperatorExp: Ident xwOp Exp {
2 1nt main(){ auto exp = stak.back();
3 return 3; stak.pop_back();
4 } auto ident = stak.back();
A EA stak.pop_back();
? ﬁﬁﬁﬁ n/j stak.push_back(llvm::json::Object[ﬂ"kind", "BinaryOperator"},
{"inner", 1lvm::json::Array{ident,exp}}});
. }
1 1nt a;
g int maini;f xwOp: T_EQUAL
8 = dei | T_GREATER
4 return 3;
5} xwIfStmt: T_IF T_L_PAREN xwBinaryOperatorExp T_R_PAREN Block T_ELSE Block {
‘ Wi &AEiEA) 1llvm::errs() << " —— IfStmt\n";
auto inner3 = stak.back();
int @ stak.pop_back();
int main(){ auto inner2 = stak.back();
a_=_10;. _ _ _ ____ stak.pop_back();
r . 1 ” — '
I if( a>e ) B auto innerl = stak.back();
I . retm 15 stak.pop_back();
I else{ ! stak.push_back(1llvm::json::0Objectffl"kind", "IfStmt"},
: SEsin 0; {"inner", 1llvm::json::Array{innerl, inner2, inner3}}});
1 } 1 }
Teturn 3; T | T_IF T_L_PAREN xwBinaryOperatorExp T_R_PAREN Block {}

o\ “ mh A
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Example: if-else;

xwStmt: xwBinaryOperator

[

int main(){ | xwIfStmt
return 3; | RetStmt
}
X - xwBinaryOperator: xwBinaryOperatorExp T_SEMI {
N B EA) llvm::errs() << " —— xwBinaryOperatorExp\n";
}
1 }nt a;. xwBinaryOperatorExp: Ident xwOp Exp {
2 1nt main(){ auto exp = stak.back();
3 return 3; stak.pop_back();
4 } auto ident = stak.back();
A EA stak.pop_back();
? ﬁﬁﬁﬁ n/j stak.push_back(llvm::json::Object[ﬂ"kind", "BinaryOperator"},
{"inner", 1lvm::json::Array{ident,exp}}});
. }
1 1nt a;
g int maini;f xwOp: T_EQUAL
8 = dei | T_GREATER
4 return 3;
5} xwIfStmt: T_IF T_L_PAREN xwBinaryOperatorExp T_R_PAREN Block T_ELSE Block {
‘ Wi &AEiEA) 1llvm::errs() << " —— IfStmt\n";
auto inner3 = stak.back();
int @ stak.pop_back();
int main(){ auto inner2 = stak.back();
a_=_10;. _ _ _ ____ stak.pop_back();
r . 1 ” — '
: if( a>0 ){ auto innerl = stak.back();
I . return 1; stak.pop_back();
I else{ ! stak.push_back(1llvm::json::0Objectffl"kind", "IfStmt"},
: SEsin 0; {"inner", 1llvm::json::Array{innerl, inner2, inner3}}});
1 } 1 }
Teturn 3; T | T_IF T_L_PAREN xwBinaryOperatorExp T_R_PAREN Block {}

o\ “ mh A
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Example: Parse Tree

int main(){
3;
}
yylex()
{ ©)
"value": "main"
}
{

"kind": "IntegerlLiteral",
"Value": ll3ll

}

RetStmt: T_RETURN Exp T_SEMI {
{ @
"value": "main"
}
{
"inner": [
{

"kind": "IntegerLiteral",
"Value": Il3ll

}

1,
"kind": "ReturnStmt"

©

Blockltem: xwStmt {

{

}
{

}

"value": "main"

"inner": [
{
"inner": [
{
"kind": "IntegerLiteral",
"V8|U€": ll3ll

}
1,
"kind": "ReturnStmt"
}

],
"kind": "CompoundStmt"

FuncDef: T_INT Ident T_L_PAREN T_R_PAREN Block {

{ @
"inner": [
{
"inner": [
{
"inner": [
{
"kind": "IntegerLiteral",
"Value": ll3ll
}

1,
"kind": "ReturnStmt"

}
],
"kind": "CompoundStmt"
}
],

"kind": "FunctionDecl",
"name": "main"

}
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Example: Parse Tree (cont.

L int a;
» int main(){
a = 109;
1F( a>0 ){
, 1
}
2 {
0;
}
‘ urn 3;
11 }

inner":[{"kind":"VarDecl","name":"a"},{"inner":[{"inner":[{"
ner":[{"value":"a"},{"kind":"IntegerLiteral","value":"10"}],"
nd":"BinaryOperator"},{"inner":[{"inner":[{"value":"a"},{"ki
1":"IntegerlLiteral","value":"0"}],"kind":"BinaryOperator"},{"
ner":[{"inner":[{"kind":"IntegerLiteral","value":"1"}],"kind":
teturnStmt"}],"kind":"CompoundStmt"},{"inner":[{"inner":[
kind":"IntegerLiteral","value":"0"}],"kind":"ReturnStmt"}],"
nd":"CompoundStmt"}],"kind":"IfStmt"},{"inner":[{"kind":"I
.egerlLiteral”,"value":"3"}],"kind":"ReturnStmt"}],"kind":"Co

mpoundStmt"}],"kind":"FunctionDecl","name":"main"}],"kin
d":"TranslationUnitDecl"}

TranslationUnitDecl

.. cutting out mternal declarat|ons of cIang

i—VarDecl )x1labcbh4b@ <t

‘—FunctionDecl Oxlabch5b8 <line:

*—CompoundStmt 0xlabch818 <c
| -BinaryOperator 266
| |—DeclRefExpr 0
| —Integertheral

|-IfStmt @xlabcb7c@® <lin

| -BinaryOperator

| |-ImplicitCastExpr

| | “-DeclRefExpr

| “-IntegerLiteral

| -CompoundStmt

| “-ReturnStmt ,

| "—IntegerLiteral

*—CompoundStmt
"—ReturnStmt

"—IntegerLiteral

"—ReturnStmt 0xl1labch808 <line:]

"—IntegerLiteral

F b X %

SUN YAT-SEN UNIVERSITY

P

onal/@ 11 1, col:5> col:5 used a
:1, line:11:1> main 'int ()°'
:11, 14 {45915
<lines3:5, icols9> *Entt Tl
< 5> 'int' lvalue Var Oxlabcb4b® 'a' 'int'
<col:9> 'int' 10
:2, line:9:2> has_else
<line 6, col:B> *angh pt
16F8 <col:6> 'int' <LValueToRValue>
08 <col:6> 'int' lvalue Var Oxlabcb4b® 'a' 'int'
8 <c0l:8> 'int' ©
<col:11, 1lin >
< .3, 1:10>
< Le16> “TRt" 1
<1 5, line:9:2>
<l 3, )1:10>
bcb <co0l:10> 'int' ©
, col:l2>
< 2> Vinkt '3
A~

InE?

IntegerLiteral

value: a

IntegerLiteral
lol

BinaryOperator

kind:
value:
kind:
inner:
- lnners:
- ki IntegerLiteral
v 3gs MY
kind: ReturnStmt
kind: CompoundStmt
inner:
- inner:
- kind: IntegerLiteral
value: '0Q'
' ReturnStmt
CompoundStmt

: IfStmt

: IntegerLiteral
value: '3’
¢ind: ReturnStmt
CompoundStmt
FunctionDecl
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o KR
- Wiki, https://github.com/arcsysu/SYsU-
lang/wiki/%E5%AE%OE%EI%AA%SCHEA4%BA%SCHESWAFBADKEGY%B
3%95%E5%88%86%E6%9E%90

o 5K K AF
— B, https://eithub.com/wufeng15226/SYsU-
lang/tree/zty dev/parser

o BFE
— SYsU-lang S 4% T B
https://blog.csdn.net/u014132143/article/details/129489861
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https://github.com/wufeng15226/SYsU-lang/tree/zty_dev/parser
https://blog.csdn.net/u014132143/article/details/129489861
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- https://github.com/Komorebi660/SysYF-Compiler/blob/master/grammar/SysYFParser.yy
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Bison
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https://web.stanford.edu/class/archive/cs/cs143/cs143.1128/handouts/120%20Introducing%20

bison.pdf

— Compiler construction using Flex and Bison, http://www.admb-
project.org/tools/flex/compiler.pdf

— Bison, https://www.gnu.org/software/bison/manual/bison.pdf |
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Yacc Overview

* Yacc is an LALR(1) parser generator
— YACC: Yet Another Compiler-Compiler
— Parse a language described by a context-free grammar (CFG)
— Yacc constructs an LALR(1) table

* Available as a command on the UNIX system
— Bison: free GNU project alternative to Yacc

Yacc
specificationr———»
translate.y

Yacc

: —=e y.tab.c
compiler

C

y.tab.c ———» i
compiler

— 3a.out

input ———a a.out ——» output

(5 Ard
() FTHx % Y Dhig:




Yacc Specification

* Definitions section[E X]:
— C declarations within %{ %}
— Token declarations

* Rules section[#{]:
— Each rule consists of a grammar production and the associated
semantic action

* Subroutines section[#i Bl ek %11

— User-defined auxiliary functions
%{
#include ...
%}
%token NUM VAR

%%
‘nﬂi
240




Write a Grammar in Yacc

* A set of productions <head> - <body>, | ... | <body>,
would be written in YACC as:

<head> : <body>, { <semantic action>, }

: <body>, { <semantic action>, }
* Usages

— Tokens that are single characters can be used directly within
productions, e.g. ‘+

- Named tokens must be declared first in the declaration part
using %token TokenName

(D) F wx & 19 | ‘imi
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Write a Grammar in Yacc (cont.)

* Semantic actions may refer to values of the synthesized
attributes of terminals and non-terminals in a production:
X:Y;Y,Y;5.. Y, {action }
- SS refers to the value of the attribute of X (non-terminal)

- Si refers to the value of the attribute of Y, (terminal or non-
terminal)

- Normally the semantic action computes a value for SS using Si’s

e Example:E>E+T | T
expr:expr ‘+ term { $S=51+ 52}
| term

J im‘rlfmﬁmsi% 20 ﬂ’ ‘.E JL




Write a Grammar in Yacc (cont.)

* Semantic actions may refer to values of the synthesized
attributes of terminals and non-terminals in a production:
X:Y;Y,Y;5.. Y, {action }
- SS refers to the value of the attribute of X (non-terminal)

- Si refers to the value of the attribute of Y, (terminal or non-
terminal)

- Normally the semantic action computes a value for SS using Si’s

e Example:E>E+T | T
expr:expr ‘+ term { $S=51+ 52}

| term
\ default action: {SS =51}

J iv&mﬁ]sﬁ 20 ﬂ’ ‘IE i




Example: E > E+E|E-E|E*E|E/E|(E)|num

%4

#include <ctype.h>
#include <stdio.h>
#deftine YYSTYPE double /
%}
Stoken NUMBER

Ww N

4
-

.

r:l

-
|

13 [lines : lines expr ‘\n'|{
14 | lines '\n'

15 | /* empty */f—
17 expr : expr '+' ex Pl { $%
18 | expr '=' expr { $$%
18 | expr 'x' expr { $%
29 | expr '/' expr { $%
21 | ‘(‘ expr ‘)' { $%
22 | NUMBER

* double type for Yacc stack */

:*:D Can we remove those two lines?

Allow to evaluate a sequence of
expressions, one to a line

|
m

printf("= %g\n", $2); }
= %1 + $3: }
$1 - $3; }
= $1 x $3: }
= $1 / $3: }
= $2; }
21

g



Example (cont.)

5 %%

NN NN

int yylex() {

8 int C;

while ({(c = getchar()) == "' ') ;
if ({c == "'."') || isdigit(c)) {
ungetc(c, stdin);
scanf("%1f", &yylval);

W wwmNnNN

33 return NUMBER;

34 }

35 return c;

36 }

37 calls yylex() to get successive tokens
38 int main() {

3G if (yyparse() != 0)

40 fprintf(stderr, "Abnormal exit\n");
4 return 0;

42 }

44 int yyerror(char *s) {

45 fprintf(stderr, "Error: %s\n", s);

46 }

22 Diig:



Compile and Run ...

* Compile
— Syacc -d parser.y
— Sclang -o test y.tab.c

* Run
— S./test < exprs.txt

1+5
21 %2+ 10
10 - 2 -3
() T wx % 23
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Yacc + Lex

* Lex was designed to produce lexical analyzers that could

be used with Yacc

* Yacc generates a parser in y.tab.c and a header y.tab.h

e Lex includes the header and utilizes token definitions

* Yacc calls yylex() to obtain tokens

\ 4

Y

yacc .
specification .| Yaccor BISOII
yacc.y compiler
Lex specification
lex.1l | Lex or Flex
and token definitions compiler
y.tab.h
lex.yy.c I C
y-tab.e compiler
input 1 "
stream % a.ou

Y

y.-tab.c
y.tab.h

lex.yy.c

a.out

. output

" stream _‘;EJ
PIW”



Example: Yacc + Lex

parsery

lexer.l

1 %{ L i
#include <ctype.h>
#include <stdio.h>
4 #define YYSTYPE double /% double type for
5 %}

5 %token NUMBER

11 %%

B %left '+' '-!
9 %left ‘x' ‘7'
13 lines : lines expr '\n' { printf(“= %g\n",
| lines *\n’

| /% empty */

25 %%

55

expr : expr ‘+' + $3; }
| expr ‘=' e - $3; }
| expr 'x' * $3; }
| expr '/ /$3; }
J* 8 p }
|
int yylex() {
in :
whi getchar()) == ' ') ;
if ( 'Y || isdigit(c)) {
tcl{c, stdin);
("%1f", &yylval);
NUMBER;
}
r
*/

t main() {
if (yyparse() != 8)
fprintf(stderr, "Abnormal exit\n");
return 0;

yyerror{char *s) {
fprintf(stderr, "Error: %s\n", s);

Yacc stack */

P(Wi}fl:

Generated by Yacc

1ne YYSTYPE

extern double yylva

Defined in y.tab.c

[6-8]+\.7| [B-9]%\.[0-0]+

7

& number

$2)::3 >
0 %%
g 3 { /% skip blanks */ }
11 {numt { sscanf(yytext, "%1f", &yylval);
12 return NUMBER; }
13 \n| { return yytext[0]; }
15 %%
17 int yywrap(void) {
1 return 1;

L

iﬂ@

25 U



Compile and Run ...

* Compile
— Syacc -d parser.y
— Slex lexer.
— Sclang -o test y.tab.c lex.yy.c

* Run
— S./test < exprs.txt

1 +5
1 %2 + 10
10 - 2 -3

IRCE
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