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WL IL S REPRIR X IR S REPRR & X

CLASS “class” PLUS “tr

STATIC “static” MINUS o

FINAL “final” MULT ook

EXTENDS “extends” DIV “f

VOID “void” NOT “p

INT “int” MOD “0”

BOOLEAN “boolean” LT “g

STRING “String” GT “>”

IF “if” LTEQ “g="

ELSE “else” GTEQ “>="

WHILE “while” EQEQ .

BREAK “break” NOTEQ “="

CONTINUE “continue” ANDAND “&&”

RETURN “return” OROR “I”

PRINT “print” EQ =

READ “read” MULTEQ k=

THIS “this” DIVEQ “|="

SUPER “super” MODEQ “0/p=""

NEW “new” PLUSEQ “p="

DELETE “delete” MINUSEQ ‘o=
INSTANCEOF “instanceof” TILDE e

LBRACE “{” IDENTIFIER PRIRAT

RBRACE “} INTEGER_LITERAL | 3%, G5+,
LPAREN “ JVHERI(EL 0 FF3k).
RPAREN “)” FoNBEHI(LL 0x B
LBRACK “ 0X JF3k)
RBRACK “] BOOLEAN_LITERAL | “true”=“false”
SEMICOLON STRING_LITERAL XG5 A I 7
COMMA F 3

DOT NULL_LITERAL “null”
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program
method_decl
macro_decl
rule

block

statement

expression

binary_operator

assignment

literal

“class” IDENTIFIER “{” method_decl “}”

“static” “void” “main” “(” “)” “{” { macro_decl } { rule } “}”
assignment “;”

“if” “(” expression “)” block

“f” { statement } “}”

| assignment “;”

| “return” expression “;”

| “print” (" expression *)” *;”

IDENTIFIER

| literal

| “(” expression *)”

| expression binary_operator expression

| assignment_expression

]

IDENTIFIER “=" expression

INTEGER_LITERAL  (#: X5 R EEilHE %)

1 R4 1SO/IEC 14977:1996(E) ¥ E ) EBNF 532 Chttp://www.cl.cam.ac.uk/~mgk25/iso-ebnf.html), H:th
REEFFH X XSG, AR X 6 IR o A TR 1, LS AR XRS5 P IR A R 4 4

EN -G/
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PRAT LI T I AS 7335 R SOV s T /i SimpleMinidOOL i 35 TEVEAFAE, XA
ot X IR B A A AT LSO ES S ERN, DAL if-else fR I UG e Jt D)oK BRI
NSRRI RARTE 3o

program = class_declaration
class_declaration = “class” IDENTIFIER “{” “static” “void” “main” “(” “)” block “}”
block = “{” {statement } “}”
statement = 7

| assignment_expression “;”
| “break”™ “;”
| “continue™ *“;”
| “return™ *;”
| block
“if” “(” expression “)” statement
“if” “(” expression “)” statement “else” statement
| “while™ “(” expression “)” statement
| “print” (" expression *)” *;”
| “read” “(” IDENTIFIER )" *;”
expression = IDENTIFIER
| literal
| “(” expression *)”
| unary_operator expression
| expression binary_operator expression
| assignment_expression
unary_operator = ‘47|« L”
binary_operator = ¥ “/7 | 4907 | U+ | ¢
== e [ = | &
assignment_expression = IDENTIFIER assignment_operator assignment_expression
assignment_operator = =7 | M= 4[| C00=" | =T | =T

literal = INTEGER_LITERAL
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program
class_declaration
class_body

class_body_declaration

field_declaration
variable_declarators
variable_declarator
variable_declarator _id
variable_initializer
array_initializer
method_declaration
method_header
method_declarator
formal_parameter_list
formal_parameter
method_body

block
block_statements

block_statement

local_variable_declaration_statement

statement

statement_expression

class_declaration

“class” IDENTIFIER class_body

“{” class_body_declaration { class_body_declaration} “}”
field_declaration

| method_declaration

[ “static” ] [ “final” ] type variable_declarators

variable_declarator { “, varlable_declarator}

variable_declarator_id [
IDENTIFIER

variable_initializer ]

expression | array_initializer

“{” expression { “,” expression } “}”

method_header method_body

[ “static” ] (type | “void” ) method_declarator
IDENTIFIER *“(” [formal_parameter_list] *)”
formal_parameter { “,” formal_parameter }
type variable_declarator_id

block

“{” [block_statements] “}”

block_statement { block_statement }
local_variable_declaration_statement

| statement

type variable_declarators

| statement_expression

| “break” *;”

| “continue

| “return” [expressmn]
| block

| “if” “(” expression *)” statement

| “if” “(” expression *)” statement “else” statement

| “while” “(” expression *)” statement

| “print” *“(” expression *)

| ureadn u(n |Value u)n .
assignment_expression

| method_invocation
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primary

method_invocation
argument_list
array_access

expression

unary_operator

binary_operator

Ivalue
assignment_expression

assignment_operator

type

primitive_type
array_type
constant_expression

literal

literal

| “(C” expression *)”

| method_invocation

| array_access

IDENTIFIER “(” [ argument_list ] “)”
expression { “,”
IDENTIFIER “[” expression “]”
IDENTIFIER

| IDENTIFIER “.” “length”

| primary

expression }

| unary_operator expression

| expression binary_operator expression

| assignment_expression

ST

CRTELT ] S0 | 4T T

| 4= U= =T [ S| ] | &
IDENTIFIER | array_access | “(” Ivalue *)”

Ivalue assignment_operator assignment_expression
R R e e
primitive_type

| “String”

| array_type

“int” | “boolean”

('primitive_type | “String”) “[” [ constant_expression ] “]”
expression

INTEGER_LITERAL

| BOOLEAN_LITERAL

| STRING_LITERAL
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program
class_declaration
class_body

class_body_declaration

field_declaration
variable_declarators
variable_declarator
variable_declarator _id
variable_initializer
array_initializer
method_declaration
method_header
method_declarator
formal_parameter_list
formal_parameter
method_body
constructor_declaration
constructor_declarator
constructor_body
explicit_constructor_invocation
destructor_declaration
destructor_declarator
destructor_body

block

block_statements
block_statement

local variable declaration statement

statement

class_declaration { class_declaration }
“class” IDENTIFIER [ “extends” IDENTIFIER ] class_body
“{” class_body_declaration { class_body_declaration} “}”
field_declaration

| method_declaration

| constructor_declaration

| destructor_declaration

[ “static” ] [ “final” ] type variable_declarators “;”
variable_declarator { “,” variable_declarator }
variable_declarator_id [ “=" variable_initializer ]
IDENTIFIER

expression | array_initializer

“L [ expression { “,” expression } ] “}”

method_header method_body

[ “static” ] (type | “void” ) method_declarator
IDENTIFIER “(” [ formal_parameter_list ] *)”
formal_parameter { “,” formal_parameter }

type variable_declarator_id

block

constructor_declarator constructor_body

IDENTIFIER “(” [ formal_parameter_list ] “)”

“£" [ explicit_constructor_invocation ] [block statements] “}”
(“this” | “super”) “(” [ argument_list ] “)” “;”
destructor_declarator destructor_body

“~" IDENTIFIER “(” “)”

block

“L” [ block_statements ] “}”

block_statement { block_statement }
local_variable_declaration_statement | statement

type variable_declarators “;”

“;” | statement_expression “;”

| “break™ ;"

| “continue” “;”

| “return” [ expression ] “;”

| block
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statement_expression

primary

class_instance_creation_expression

field access

method_invocation

argument_list
array_access

expression

cast_expression
unary_operator

binary_operator

Ivalue
assignment_expression
type

primitive_type
array_type

class_type

| “if” “(” expression “)” statement

| “if” “(” expression “)” statement “else” statement
| “while” “(” expression “)” statement

| “print” (" expression *)” *;”

| “read” “(” Ivalue “)” *“;”

| “delete” expression *;”

assignment_expression

| method_invocation

literal

| “(” expression “)”

| method_invocation

| array_access

| “this”

| class_instance_creation_expression

| field_access

“new” class_type “(” [ argument_list ] ©)”
(‘primary | “super”) “.” IDENTIFIER

“” IDENTIFIER)

(name | (“super” | primary)

“(* [argument_list ] )"

expression { “,” expression }

(name | field_access) “[” expression “]”

name | primary

| unary_operator expression

| expression binary_operator expression

| expression “instanceof” class_type

| assignment_expression

| cast_expression

“(” class_type “)” ( name | primary )

oo | s o

P 0T | | T

| “==7 U= < = | &’
name | field_access | array_access | “(” lvalue “)”
Ivalue assignment_operator assignment_expression
primitive_type | “String” | array_type | class_type

“int” | “boolean”

(primitive_type | “String” ) “[” [ constant_expression ] “]”

IDENTIFIER
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constant_expression expression
INTEGER_LITERAL

| BOOLEAN_LITERAL
| STRING_LITERAL

| NULL_LITERAL

IDENTIFIER | name “.” IDENTIFIER

literal

name
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AST g3k L B

ArrayAccess HA e Vi M RIE A 4. a[10]

Avrray|nitializer AR IIE K #itr: int[3] i = {1,2,3} 1 f9{1,2,3}.

ArrayType a2y SkipOOMIiniJOOL 1 MiniJOOL i & Al G
SR MO KL, X I R LR R BN 44
LENGTH i 52 L& .

Assignment TR 2 TE 2 Biltn: a=28# a+=2.

Block R T 205 — A e S 3R R B P41

BooleanL.iteral AR B H & FK true I, false.

BreakStatement break 11 Fon—A break B,

CastExpression cast Rk FoR— AR RIAA, W (A)oB

ClassInstanceCreation e ) il ik = Fn—A new Rk, HlUW: new A(pl, p2).

CompilationUnit RINEAFET & AST R i

Constructorlnvocation Moy 4 1 FH Rk = TR this(pd,p2) )Ry 3E 231 1 .

ContinueStatement

continue &%)

L — continue &),

EmptyStatement T TR — A
Expression FIR AT RN RAEE
ExpressionStatement FikAXER) B RIE AR TE

FieldAccess

Y e ik 2

RN S AR B 1), T2 & 15 ) )
# F QualifiedName. FieldAccess JSi&n] LU
THRR “<H 4> length”,

FieldDeclaration W ER) 27K SkipOOMIiniJOOL i 5 AT MiniJOOL % &5
PREE ], ATE R R, RE AR E
IS AR

IfStatement if 151y RN if A,

InfixExpression HZE Rk RN gRIE

InstanceofExpression instanceof 1A B d1: ainstanceof A,

MethodDeclaration JrikEm TR ITEE W L s 2% 75 W AT 4 4 75
B o 5 B ELEE T R E X

MethodInvocation Ik IR #itr: o.m(al, a2).

Modifier (i 1 SkipOOMIiniJOOL A MiniJOOL ' modifier
¥ static A1 final.

Name A IESIE SN & QualifiedName £l SimpleName [{j3E2%,

NullLiteral null % & 7R null,
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AST FF g2k LS BB

NumberLiteral B 7t SkipOOMiniJOOL Fl MiniJOOL & & H U AY
PRI H

ParenthesizedExpression gL Hin: (at+b).

PrefixExpression L eSS TR —ADEHRIEA, Wi+5 &,

PrimitiveType HEAZETY ik SkipOOMIiniJOOL F1 MiniJOOL & & H (1)
int. boolean F1 void &%,

QualifiedName e 44 1E MiniJOOL & & ¥ an Alid MR,

Horb ARERA, id 2 A TR .

ReturnStatement return i) FKIR— return 54,

SimpleName [ WHFRERS. HIELE,

SimpleType faj LAY & SimpleMiniJOOL 1 MiniJOOL i 75 Jil ok
FIRANLE PrimitiveType H 1287, 1 String.

SingleVariableDeclaration AR BRI R IA S AT TR —ANES .

Statement WA R R AR

StringLiteral T FORTHFHRE R, W "abd”.

SuperConstructorlnvocation

TR 1t 25 U T 2k 5

Fe 4N super(pl, p2) ik i 258 H .

SuperFieldAccess

|

AR R IR R ik

FRIE U super.id MHESRAZE T

SuperMethodInvocation BT R R IE K FRIEAn super.fO) RS RA .

ThisExpression this &1L\ RN “this”.

Type E L EBIRNIUEIE B = Primitivetype. SimpleName. ArrayType f4ih

TypeDeclaration FAFE # SkipOOMIiniJOOL F1 MiniJOOL i& =+ i+
R —MRAE.

VariableDeclarationExpression | 485 75 B &A1, KR — AN KRN, Fln: £ “int
a=10,b,c=1;” ") “inta=10,b,c=1".

VariableDeclarationFragment | 28 & 75 B BB [ 84N 48 | fildn: R “inta=10,b,c=1;” F1{) “a=10",

R HAIA
VariableDeclarationStatement | 255 75 B & f1) RoR—DNBEBEHEL, Fl: £R “int

a=10,b,c=1;",

WhileStatement

while 1EH)

ZFon— while I,
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Program
Line
Statement
Comment
Directive
Director

Argument
Label
Instruction
Opcode

Operand
Register

RegNo
Integer

Dec

Hex
String

Symbol
Address
Letter

EOL
EOF

{Line} EOF
Statement [ Comment ] EOL

¢| Directive | Label | Instruction
PASTT IR AT 2745 H
Director [Argument {“,” Argument}]
“.align” | “.ascii” | “.asciiz” | “.byte” | “.comm” | “.data” | “.end” | “.ent” |
“.globl” | “.space” | “.text” | “.word”
Integer | String | Symbol
Symbol “:”
Opcode [ Operand [ “,” Operand [ “,” Operand ] ] ]
“move” | “la” | “li” | “lw™ | “sw” | “add” | “addu” | “sub™ | “subu” | “mulo” |
“mulou” | “div” | “divu” | “rem” | “remu” | “abs” | “neg” | “negu”| “and” | “or” |
“xor” | “nor” | “not” | “rol” | “ror” | “slI” | “sra™ | “srl” | “seq” | “sge” | “sgt” |
“sle™ | “sIt™ | “sne™ | “b™ | “beq™ | “bge™ | “bgt” | “ble” | “bIt” | “bne™ | “j” | “jal” |
“callout” | “nop™ | “syscall”
Register | Integer | Symbol | Address
“$zero” | “$at” | “$v0” | “$v1” | “$v2” | “$a0” | “$al” | “$a2” | “$a3” | “$t0” |
“$t17 | “$t2” | “$t3” | “Ht4” | “$th” | “$t6” | “$t7” | “$t8” | “$t9” | “$s0” | “$s1” |
“$s2” | “$s37 | “$s4” | “$s5” | “$s6” | “$s7” | “$k0” | “$k1” | “$gp” | “$sp” |
“$fp” | “$ra” | “$” RegNo
0~31 ¥4 4L

[“-] Dec {Dec}
| “0” (“X”|”X”) (Dec|Hex) {Dec|Hex}
“OT LT 2| 43T | 4T | BT e | 7| 87| “9”
“A”|“B”|“CT DT | “E” | “FT | “a” | “b | e | “d” | “e” | “f”
H—XXE | S R AR TR 8, PR IR A 73R
newline \n

tab \t

quote \”

slash \\

null \0

((Letter | “_" | “$” | “_") {Letter | Dec|*“_"|“$” | “_"}) — (Opcode | Director |
Register)

[Integer | e ] “(” Register “)”
| Symbol [(“+” | “-”) [Integer | € ] “(” Register “)”]
“AT~Z R~
RIRATHIR
o ra R
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E: GRS E DTS LRI TE 2.

Program =  {Line} EOF
Line =  Statement[ Comment] EOL
Statement = ¢| Directive | Label | Instruction
Comment =  LA#IFARATE F45 &
Directive =  Director [Argument {“,” Argument}]
Director = “.align” | “.ascii” | “.asciiz” | “.balign” | “.byte” | “.comm” | “.data” | “.end” |
“.endfunc” | “.func” | “.globl” | “.long” | “.size” | “.space” | “.string” | “.text” |
“.word”
Argument = Integer | String | Symbol
Label = Symbol “”
Instruction = Opcode [ Operand [ “,” Operand [ “,” Operand ] ] ]
Opcode = “mov” | “movl” | “movb” | “mow” | “movsbw” | “movsbl” | “movswI” |

“movzbw” | “movzbl” | “movzwl” | “lea” | “leal” | “leaw” | “push” | “pushl” |
“pushw”| “pop” | “popl” | “popw” | “pusha” | “pushal” | “pushaw” | “popa” |
“popal” | “popaw” | “lahf” | “sahf” | “pushf” | “pushfl” | “pushfw” | “popf” |
“popfl” | “popfw” | “inch” | “incw” | “inc” | “incl” | “decb” | “decw” | “dec” | |
“decl” | “neg” | “negl” | “negb” | “negw” | “not” | “notl” | “notb” | “notw” | “add”
| “addl” | “addb” | “addw” | “sub™ | “subl” | “subb” | “subw” | “imul” | “imull” |
“imulb” | “imulw” | “idiv” | “idivIl” | “idivb” | “idivw” | “xor” | “xorl” | “xorb” |
“xorw” | “or” | “orl” | “orb” | “orw” | “and” | “and!” | “andb” | “andw” | “sal” |
“sall” | “salb” | “salw™ | “shI”” | “shll” | “shlb™ | “shlw” | “sar” | “sarl” | “sarb” |
“sarw” | “shr” | “shrl” | “shrb” | “shrw’ | “test” | “testl” | “testb” | “testw” |
“cmp” | “cmpl” | “cmpb” | “cmpw” | “cmc” | “clc” | “stc” | “jmp” | “jI” | “jg” |
“jge” | “jeq” | “jne” | “jecxz” | “call” | “ret” | “loop” | “loopz” | “loopnz” |
“loope” | “loopne” | “int” | “nop”

Operand =  Register | Integer | Symbol | Address

Register = “Obeax” | “%ebx” | “%ecx” | “%edx” | “%esi” | “%edi” | “Y%ebp” | “Y%esp” |
“Obax” | “%bx” | “%cx” | “%dx” | “%si” | “%di” | “%bp” | “Y%sp” | “%ah” |
“Oal” | “%bh” | “%bl” | “%ch” | “%cl” | “%dh” | “%dI” | “%eflags” | “%flags” |
“0bCs™ | “%ds” | “%ss” | “%es” | “%fs” | “%gs”

Integer = [“-”] Dec {Dec}
| “0” (“X”|"X”) (Dec|Hex) {Dec|Hex}
Dec = “0”|“1”|“2”|“3"|“4”|“B"|“6"|“7"|“8"|“9"
Hex = “A”|“B”|“C”|“D”|“E”|“F"|“a”|“b”|“c” | “d” | “e” | “f”
String =t DS SR IMEEF A R, U TR AR
newline \n
tab \t
quote \”
slash \\

null \0
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Symbol
Address
Letter

EOL
EOF

((Letter | “_™ | “$” | “_") {Letter | Dec | “_" | “$” | “_" }) — (Opcode | Director |
Register)

[Integer | € ] “(” Register “)”

| Symbol [(“+” | “-”) [Integer | € ] “(” Register “)”]

AT ~CZV R~ —

RARATE R

FoR 4R
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XL I g PEas A G0 3T RAE S IR B AT E0 1 lib/compiler.jar H o I I 73 41 H 452 128

e AL AFE 1P ORI AR LA T T ZHLAF

#2830 edu.ustc.cs.compile.platform.interfaces.Parserinterface

A 7L public InterRepresent doParse(File src) throws ParserException

RS T AR AR

BB

edu.ustc.cs.compile.parser.simpleminijool.Parser

SimpleMiniJOOL & & &L/ HT #%

edu.ustc.cs.compile.parser.skipoominijool.Parser

SkipOOMIiniJOOL & & TGk 7 Hr %

edu.ustc.cs.compile.parser.minijool.Parser

MiniJOOL & 5 iRk s

R 2EIE M edu.ustc.cs.compile.platform.interfaces. Transformerinterface

#EOA%: public InterRepresent transform(InterRepresent ir) throws TransformerException

A B AR AR

LB

edu.ustc.cs.compile.ast2lir.skipoominijool. AST2LIR

SkipOOMIiniJOOL & &5 ¥ AST #| LIR 4% #e8%

edu.ustc.cs.compile.ast2lir.minijool. AST2LIR1

MiniJOOL-I i& = ] AST 3 LIR 55 H 5%

edu.ustc.cs.compile.ast2lir.minijool. AST2LIR2

MiniJOOL-II & 5 1) AST 3 LIR [F)#: 45 2%

edu.ustc.cs.compile.ast2lir.minijool. AST2LIR3

MiniJOOL-III &= 1 AST 3 LIR 1% ¥ 2s

edu.ustc.cs.compile.ast2lir.minijool. AST2LIR

MiniJOOL &5 1 AST F LIR Y Hede




