
Automatic ParAutomatic Par
in MiniJava
• We use the CUP tool to 

a specification file Parsea specification file, Parse
• The build.xml file automa

whenever its specificatio
A CUP file has several s• A CUP file has several s
o introductory declaration
o declarations of the term

Th AST d tho The AST node or other 
that nonterminal or term

o precedence declaration
d ti + tio productions + actions
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rser Generationrser Generation 

automatically create a parser from 
er/minijava cuper/minijava.cup 
atically rebuilds the parser 
on file changes 
sections:sections: 
ns included with the generated parser 
minals and nonterminals with their types 

l t d h fi i h d ivalue returned when finished parsing 
minal 
ns 



Terminal Decl
• Terminal declara

/* reserved word
terminal CLASS
EXTENDS;EXTENDS; 
... 
/* tokens with va
terminal String ID
terminal Integer 
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larations
ations are as before: 
ds: */ 
, PUBLIC, STATIC, 

alues: */ 
DENTIFIER; 
INT_LITERAL; 



Nonterminal D
• Nonterminals are simi

nonterminal Program Pnonterminal Program P
nonterminal MainClass
... 
nonterminal List<Stmt
nonterminal Stmt Stmt
nonterminal List<Expr
nonterminal Expr Expr

t i l St i Idnonterminal String Ide
• See the actual AST cl

(Taken from the Ap( p

CSE401 wi10

Declarations
ilar. The flavor is:
Program;Program; 
sDecl MainClassDecl; 

> Stmts; ;
t; 
r> Exprs; 
r; 

tifientifier; 
lasses for the real names, etc.
ppel MiniJava project web site)pp p j )



Precedence D
• Can specify precedence an

o equal precedence in a sinq p
o lowest precedence textua
o specify left, right, or nonas

• Examples: 
precedence left AND_AND
precedence nonassoc EQ
precedence left LESSTHA
GREATERTHANGREATERTHAN; 
precedence left PLUS, MI
precedence left STAR, SL
precedence left EXCLAIMprecedence left EXCLAIM
precedence left PERIOD; 
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Declarations
nd associativity of operators 

ngle declaration g
ally first 
ssoc with each declaration 

D; 
QUALS_EQUALS, EXCLAIM_EQUALS; 
AN, LESSEQUAL, GREATEREQUAL, 

INUS; 
LASH; 

M;M; 



Productions
• All of the form: 

LHS RHS1 { JLHS ::= RHS1 {: J
| RHS2 {: Java co
| ... 
| RHSn {: Java co| RHSn {: Java co

• Can label symbols
to refer to its resuto refer to its resu

varleft is set to line
• Java code is for s

the AST (next par
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J d 1 }Java code 1 :} 
ode 2 :} 

ode n :};ode n :}; 

s in RHS with :var suffix 
lt value in Java codelt value in Java code 

e in input where var symbol was 
emantic actions that build 

rt of the project)



Productions (c

• Example (again,
grammar symbo

Expr ::= Expr:arg
| INT LITERAL| INT_LITERAL:v
| ... 
;;
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cont.)

 may not match your 
ols – adjust as needed)
g1 PLUS Expr:arg2 

lvalue



Error Handling
• How to handle syn

O ti 1 it• Option 1: quit com
+ easy 
- inconvenient for pinconvenient for p

• Option 2: error rec
+ try to catch as my
compile 
- difficult to avoid s

• Option 3: error co• Option 3: error co
+ fix syntax errors 
- hard!! 
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g
ntax error? 

il timpilation 

programmerprogrammer 
covery 

many errors as possible on one y

streams of spurious errors 
rrectionrrection 
as part of compilation 



Panic Mode E

• When finding a s
tokens until reac
o landmarks in Min
o once a landmark

gotten back on tr
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Error Recovery

syntax error, skip 
ching a “landmark” 
niJava: ;, ), } 
k is found, hope to have 
rack 



Panic Mode E
• In bottom-up pars

t i l f llnonterminals, follo
o if syntax error, the

landmark then relandmark, then re
• E.g. 

Stmt ::= | errorStmt ::= ... | error 
Expr ::= ... | ( erro
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Error Recovery
ser, can add special error 

d b l d kowed by landmarks 
en will skip tokens till seeing 
d ce and contin e normallduce and continue normally 

; | { error }; | { error } 
r )


