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1. %ECLiET 0E ERAELH, £ clrecognizer/grammar/ClLexer.g4

lexer grammar ClLexer; Comma: ','; skip

J D
1 1

SemiColon: ';'; BlockComment:
tokens { Assign: '="; -> skip;
Comma, LeftBracket: '[';
SemiColon, RightBracket: ']'; WhiteSpace: [ \t\r\n]+ ->
Assign, skip;
LeftBracket, Identifier: [_a-zA-Z] [_©-

RightBracket,

LineComment. BlockComment.
WhiteSpacePFEEﬂFTokens, Ap
18 B AT EZ IR ANME AR 1T 5 4
BIEDSHTE

Identifier,

FloatConst, LineComment: ('
IntConst
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€M ANTLR A C1 IBSMEEMASTRIFITRS
2. ECLiETHEEBAILH, £ L clrecognizer/grammar/C1Parser.g4

parser grammar ClParser;
options { tokenVocab = ClLexer; } Plus | Minus) exp
exp (Multiply | Divide | Modulo) exp

compilationUnit: ; exp (Plus | Minus) exp
decl: ; LeftParen exp RightParen
constdecl: ; humber
constdef: ;
vardecl: ;
vardef: ;
ETnCief: ; & B ATAN R I EALN

ock: ;
stmt: e 5 12 F4 3K 35 2K LN B TS A& LAV AX A

J

lvait ; DT & A R AT A ParseTree
cona:
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3. C1#&E=RAMNBRA, A Rclrecognizer/src/recognizer.cpp

#include <antlr4-runtime.h> input = new ANTLRInputStream(input _string);
#include <ClLexer.h> }

#include <ClParser.h>
#include <clrecognhizer/recognizer.h> recognizer: :recognizer(std::istream
&input_stream) : ast(nullptr)

#include <clrecognizer/syntax_tree builder.h> {
#include <clrecognizer/error_listener.h> input = new ANTLRInputStream(input_stream);

}

using namespace cl recognizer;
using namespace syntax_tree; std: :shared ptr<syntax_tree::syntax_tree node>

recognizer::get syntax _tree() { return ast; }
using namespace antlr4;

using namespace antlrcpp; recognizer: :~recognizer()

{

recognizer::recognizer(const std::string delete input;
&input_string) : ast(nullptr) { }
http://211.86.155.200/shixuns/576tkvz3/challenges
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F AR FEAATAY -
€A ANTLR 73 C1 IS HEE RASTR T2 )F;X?PCSSPT;};%@J%%%
3. Cl#EZTRANBRA, £ Rclrecognizer/src/recognizer.cpp'syntax tree builder

bool recognizer::execute(error_reporter & err) if (listener.get_errors_count() > 0)
{ return false;
ClLexer lexer(input);
CommonTokenStream tokens(&lexer); syntax_tree_builder ast builder(_err);
ClParser parser(&tokens); ast = ast_builder(tree);
return true;
error_listener listener(_err);

parser.removeErrorListeners(); E RARIE AT Rt reet) 3295 A Ffast, BP

parser.addErrorListener(&listener); A Fast_builder(tree), S2FRiAH &£

syntax_tree_builder: :operator() (
antlr4::tree::ParseTree *ctx)
Operator ()2 % & %8 Bl & H 55

// Change the "exp  to "compilationUnit"
// for final submission.
auto tree = parser.exp();

http://211.86.155.200/shixuns/576tkvz3/challenges
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accept (visitor) visit (node)
g J \_ J
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University of Science and Technology of China

ﬁﬁﬁw ParseTreeHIE X J& Fantlr4d-runti Me (antir4-runtime/tree/ParseTree.h)

class ANTLR4CPP_PUBLIC ParseTree {
public:
ParseTree();

ParseTree *parent;
std: :vector<ParseTree *> children;
virtual antlrcpp::Any accept(ParseTreeVisitor *visitor) = 0;

ParseTreeVisitorBIE N : (antlra-runtime/tree/ParseTreeVisitor.h)

class ANTLR4ACPP_PUBLIC ParseTreeVisitor {

public:
virtual ~ParseTreeVisitor();
virtual antlrcpp::Any visit(ParseTree *tree) = 0;
virtual antlrcpp::Any visitChildren(ParseTree *node) =
virtual antlrcpp::Any visitTerminal(TerminalNode *node)
virtual antlrcpp::Any visitErrorNode(ErrorNode *node) =

9;
O
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ﬁﬁﬁw ParseTreeHIE X J& Fantlr4d-runti Me (antir4-runtime/tree/ParseTree.h)
ParseTreeVisitorfJE X : (antlr4-runtime/tree/ParseTreeVisitor.h)

AbstracParseTreeVisitorBAE X : antlr4-runtime/tree/AbstractParse TreeVisitor.h)

class ANTLR4CPP_PUBLIC AbstractParseTreeVisitor : public ParseTreeVisitor {
public:
virtual antlrcpp::Any visit(ParseTree *tree) override {
return tree->accept(this);

ce

}

virtual antlrcpp::Any visitChildren(ParseTree *node) override {
antlrcpp::Any result = defaultResult();
size t n = node->children.size();
for (size_ t i =0; i < n; i++) {
if (!shouldVisitNextChild(node, result)) {

break;
}
antlrcpp::Any childResult = node->children[i]->accept(this);
result = aggregateResult(result, childResult);

}

return result;
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B class ClParser : public antlr4::Parser

AW |

£, & class CompilationUnitContext : public antlr4::ParserRuleContext Z5Context2s

class CompilationUnitContext : public antlr4::ParserRuleContext {
public:
CompilationUnitContext(antlr4::ParserRuleContext *parent, size_t invokingState);
virtual size_t getRuleIndex() const override;
antlr4::tree::TerminalNode *EOF();
std::vector<DeclContext *> decl();
DeclContext* decl(size_t i);
std::vector<FuncdefContext *> funcdef();
FuncdefContext* funcdef(size_t i);

virtual void enterRule(antlr4::tree::ParseTreelListener *listener) override;
virtual void exitRule(antlr4::tree::ParseTreeListener *listener) override;

virtual antlrcpp::Any accept(antlrd::tree::ParseTreeVisitor *visitor) override;
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[ *E*EI%E&E"J%@*E "EE y ﬁia:src/antlr4cpp_generated_src/ClParser"IT

B class ClParserVisitor : public antlr4::tree::AbstractParseTreeVisitor

class C1ParserVisitor : public antlr4::tree::AbstractParseTreeVisitor {
public:

/>|<>|<
* Visit parse trees produced by C1Parser.
*/

virtual antlrcpp::Any visitCompilationUnit(C1Parser::CompilationUnitContext *context) = O;

virtual antlrcpp::Any visitDecl(C1Parser::DeclContext *context) = 0;
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B clrecognizer/include/clrecognizer/syntax_tree builder.h

namespace cl recognizer {
namespace syntax_tree {
class syntax_tree builder : public ClParserBaseVisitor {
public:
syntax_tree_builder(error_reporter & err);

virtual antlrcpp::Any visitCompilationUnit(C1lParser::CompilationUnitContext *ctx) override;
virtual antlrcpp::Any visitDecl(ClParser::DeclContext *ctx) override;

antlrcpp::Any visitExp(ClParser::ExpContext *ctx) override;
virtual antlrcpp::Any visitNumber(ClParser::NumberContext *ctx) override;

ptr<syntax_tree node> operator()(antlr4::tree::ParseTree *ctx);

private:
error_reporter &err;
¥
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O BB TRHEASTclrecognizer/src/syntax_tree builder.cpp

antlrcpp::Any syntax_tree_ builder::visitExp(ClParser::ExpContext *ctx)

{

auto expressions = ctx->exp();
if (expressions.size() == 2) {
auto result = new binop_expr_syntax;

result->line = ctx->getStart()->getLine();
result->pos = ctx->getStart()->getCharPositionInLine();
result->lhs.reset(as<expr_syntax *>(visit(expressions[0])));
if (ctx->Plus())

result->op = binop::plus;
result->rhs.reset(as<expr_syntax *>(visit(expressions[1l])));
return static cast<expr_syntax *>(result);

}

if (ctx->Plus() || ctx->Minus()) { . }

if (ctx->LeftParen()) return visit(expressions[0]);

if (auto number = ctx->number()) return visit(number);
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O BB TRHIEAST clrecognizer/src/syntax_tree builder.cpp

antlrcpp::Any syntax_tree_builder::visitNumber(ClParser: :NumberContext *ctx)

{

auto result = new literal syntax;
if (auto intConst = ctx->IntConst())

{
result->is _int = true;
result->line = intConst->getSymbol()->getLine();
result->pos = intConst->getSymbol()->getCharPositionInLine();
auto text = intConst->getSymbol()->getText();
if (text[@] == '@' && (text[1] == 'x' || text[1] == 'X"))

result->intConst = std::stoi(text, nullptr, 16);

return static cast<expr_syntax *>(result);

}

else

{
return static cast<expr_syntax *>(result);

}
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RRATRI#IEAST clrecognizer/src/syntax_tree builder.cpp

ptr<syntax_tree node> syntax_tree builder::operator()(antlr4d::tree::ParseTree *ctx)

{

auto result = visit(ctx);
if (is<syntax_tree_node *>(result))
return ptr<syntax_tree node>(as<syntax_tree node *>(result));
if (is<assembly *>(result))
return ptr<syntax_tree node>(as<assembly *>(result));
if (is<global def syntax *>(result))
return ptr<syntax_tree node>(as<global def syntax *>(result));

return nullptr;

KE: (WIFRBARAR M) ) EEHSHIEE 14
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struct syntax_tree_node;
struct assembly : syntax _tree_node;

RN P2 ST [T Y e P e Tl o Cruct global def syntax : virtual syntax_tree_node;
- struct func_def syntax : global def syntax;

AR R GE XA R R Xl struct cond_syntax : syntax_tree_node;

template <typename T>

) struct expr_syntax : virtual syntax_tree_node;
using ptr = std::shared ptr<T>;

struct binop_expr_syntax : expr_syntax;
struct unaryop_expr_syntax : expr_syntax;
struct lval syntax : expr_syntax;

struct literal syntax : expr_syntax;

template <typename T>
using ptr_list = std::vector<ptr<T>>;

struct stmt_syntax : virtual syntax_tree_node;
struct syntax_tree_node
{ struct var_def stmt syntax : stmt syntax,
global def syntax;
struct assign stmt syntax : stmt syntax;
struct func_call stmt syntax : stmt syntax;
struct block syntax : stmt_syntax;
struct if_stmt_syntax : stmt_syntax;
struct while stmt_syntax : stmt_syntax;
struct empty stmt _syntax : stmt syntax;

int line;
int pos;

virtual void accept(syntax_tree visitor
&visitor) = 0;
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\ 3 - = struct syntax_tree_node;
D ASTE’\]IJ‘J-IEH%VISHOF struct assembly : syntax_tree_node;
struct global def syntax : virtual syntax_tree_node;

clrecognizer/include/clrecognizer/syntax_tree.h struct func_def_syntax : global def_ syntax;
struct cond_syntax : syntax_tree_node;

class syntax_tree visitor {
public: struct expr_syntax : virtual syntax_tree_node;
virtual void visit(assembly &node) = 0; struct binop_expr_syntax : expr_syntax;
virtual void visit(func_def syntax &node) = 0; struct unaryop_expr_syntax : expr_syntax;
virtual void visit(cond_syntax &node) = 0; struct lval_syntax : expr_syntax;
virtual void visit(binop_expr_syntax &node) = 0; struct literal syntax : expr_syntax;

virtual void visit(unaryop expr_syntax &node)
virtual void visit(lval syntax &node) = 0;

virtual void visit(literal syntax &node) = 0;
virtual void visit(var_def stmt syntax &node) = 0;
virtual void visit(assign stmt syntax &node) = 0; struct func_call stmt syntax : stmt syntax;
virtual void visit(func_call stmt syntax &node) = 0; <truct block synEax - otmt syntax; -
virtual void visit(block_syntax &node) = 0; struct if stmt_syntax : stmt_syntax;
virtual void visit(if_stmt_syntax &node) = ©; struct while_stmt_syntax : stmt_syntax;
virtual void visit(while stmt syntax &node) ; struct empty stmt_syntax : stmt_syntax;
virtual void visit(empty stmt_syntax &node)

struct stmt_syntax : virtual syntax_tree_node;
struct var_def_stmt syntax : stmt syntax,
global def syntax;
struct assign stmt _syntax : stmt syntax;
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clrecognizer/src/syntax_tree.cpp

#include <clrecognizer/syntax_tree.h>

using namespace cl _recognhizer::syntax_tree;

void assembly::accept(syntax _tree visitor &visitor) { visitor.visit(*this); }
void func_def syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }

void cond _syntax::accept(syntax_tree_visitor &visitor) { visitor.visit(*this); }

void binop_expr_syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }
void unaryop_expr_syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }
void 1lval syntax::accept(syntax_tree_visitor &visitor) { visitor.visit(*this); }

void literal syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }

void var_def stmt syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }
void assign_stmt syntax::accept(syntax_ tree visitor &visitor) { visitor.visit(*this); }
void func_call stmt syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }
void block syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }

void if stmt syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }

void while stmt syntax::accept(syntax_tree visitor &visitor) { visitor.visit(*this); }
void empty stmt syntax::accept(syntax _tree visitor &visitor) { visitor.visit(*this); }
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