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Compiler

Process

Lexer Parser SyntaxerCode Codegen Optimizers

Mini Java 
Code input

Psuedo-NFA 
implementation

Table based 
parser

Constructed by recursive 
descent on parse tree

Intermediate Syntax Tree

Recursive descent 
on Syntax Tree

Uses syntax node 
directives

Internal x86-like 
representation

Takes advantage of 
Memory addressing

Handles Redundant 
Data Movement
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Parse Tree: Unusable for Generation

Expr

ORExpr ORExpr’

AndExpr AndExpr’

Valu
e

...

ID . Dot?

Expr

...

Syntax Tree:
Program

MainClassDecl ClassDecl

Class Name Stmt Class Name ClassVarDecl ClassMethodDecl

Type Name Type Name StmtArgs

Type Name

VarDecl

VarAssign

IFStmt

WhileStmt

PrintStmt

...
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Symbol table
Sy

m
bo

l T
ab

le

Methods

IF/While 
Statements

Variables

C
la

ss

Variables

IF/While 
Statements

Variables

...

Scope: Class | Method | IF | While ...

Code considerations
● Generates code in the way x86 originally expects

○ Expressions generate code by leaving resulting value on EAX
● Local variables live on stack
● Class variables live on heap
● Arrays live on heap
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Code Generation: Example
Array Variable Assign Statement: 

arrRef valuevarName

ID   [Expr] =  Expr;

Add CodeGen of arrRef
Push EAX
Add CodeGen of value
Pop into ECX
Add new MovOp varName[ECX] <- EAX

Error Detection
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Error Detection

Error Detection
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Optimizers
● Fixes redundant data movement

○ EAX <- Mem[VarX]
○ Mem[VarX] <- EAX

● Utilizes memory addressing for instructions
○ EAX <- Mem[VarX] -> Push Mem[VarX]
○ Push EAX


