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Module
— AST of testExample_4
. declarat
Name fonDe JEx Generate code for an assignment. */
R @owverride
/TN R public Value visitAssignment (Assignment nd) {
// note that the left hand side should not be wrapped! abstract Stmt:
”" | Y body Value lhs = nd.getLHS().accept (this),
s rhs = wrap(nd.getRHS () .accept (this)); ExprStmt : Stmt ::= Expr;
“ paramet VarDeclStmt : Stmt ::= VarDecl;
‘ /* FYP 2021 - allow assignment of int to float and vice versa */ Block : Stmt ::= Stmt*;
| IfStmt : Stmt ::= Expr Then:Stmt [Else:Stmt];
Nam |P amet | |P aaaaa terl // initialise non-final variable tc hold rhs value Whilestmt : Stmt ::= Expr Body:Stmt;
ReturnStmt = . A .
"\ Name Value processedRhsValue = rhs; EEtuigit{Et- 'Sitrg_c Fi= [Exprls
/,”/ReturnType L rea mt : mt;
- /[l if types of lhs are different
) N . A . = . . abstract Expr;
Left ~ “\Right if (!lhs.getType() -toString() -contentEquals (rhs.getType() .toS5tring(}))
/ N
- ) { bstract LHSE : Expr;
VarN VarName L R . abstrac Xpr : Expr; )
’ // cast rhs to LY¥Re of 1lhs ) VarName : LHSExpr ::= <Name:String>;
@ Value castExpr = Jlmple.v(} -newCastExpr (rhs, lhs.getType()): ArrayIndex : LHSExpr ::= Base:Expr Index:ExXpr;
Local resvar = fcg.mkTemp(lhs.getType(});
units.add (Jimple.v() .newlAssignStmt (resvar, castExpr)); Call : Expr ::= Callee:FunctionName Argument:Expr*;
// return 6.0/5 while expecting int, result should be 1 Assigmment © Expr ::= LHS:LHSEXpr RHS:EXpr;
@Test public void testExample 4() { processedRhsValue = resvar; Z];;;ract B;r}aryEzpr * Expr ::= Left:Expr Right:Expr;
T Xxpr : inar Xpry
runtest {"module Test {" + } b Lo YEED ’
" ey 5 : rm SubExpr : BinaryExpr;
public int f(float x, int y} {" + . . . . . . MulExpr : BinaryExpr;
return x/y;" + units.add(Jimple.v() .newAssignStmt (1hs, processedRhsValue)); . CoCn ’
ez . £ T DivExpr : BinaryExpr;
nogn g return processedRhsValue; ModEXpr : BinaryExpr;
i } abstract UnaryExpr : Expr ::= Operand:Expr;
nTesLtT, NegExpr : UnaryExpr;
llf"!
i - bst t C E : Bi E ;
new Class<?>[] { float.class, int.class }, Boolean = TRUE {: return new BooleanLiteral(true):; :} gbstract LOmphxbr = Binaryhapr
new Object[] { 6.0f, 5 }, 7 EQEXpr : CompEXpr;
1) ; | FALSE {: return new BooleanLiteral{false); :} NegEXpr : COmpEXpr;
} ] : abstract ArithCompExpr : CompExpr;
LtExpr : ArithCompExpr;

Project Summary:

A compiler is a translator that translates a program in a high-level programming language
like C++ or Java to a machine executable program. This project builds a compiler to
translate a high-level programming language source program to Java Virtual Machine (JVM)
bytecode that can be executed on a JVM machine. From the compiler built, several student
projects are created to provide students with first-hand experiences for building the main
components of a compiler — lexical analyser, syntax analyser, semantic analyser and code
generator, with critical dependencies among the projects managed. Through these projects,
students are able to study the complex technicalities behind the development of a compiler.
Some examples are the building of the AST, its usage for type/scope checking at the

semantic analysis phase, and code generation for mixed data type operations.
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