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JAVA Declarations

Gosling et al. [1996]

Example
public class Declarations {
public final static int FIELD = 10;
public static int method (int i) {
/...
+

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

JAVA Grammar

Gosling et al. [1996]

Example
public class Declarations {
public final static int FIELD = 10;
public static int method (int i) {
/...
+

<FDecl>—<FModS> <Type> <VDeclS> ;
< FModS >— < FModS>< FMod>| ¢
<FMod>—public | final | static | transient | ...
< Type>— < NonVoidType>
< MHead >— < MModS >< Res Type >< MDecl > < Throws>
<MModS >—< MModS >< MMod >| e
<MMod>—public | final | static | abstract | ...
< ResType>— < NonVoidType>| void
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Deterministic Parsing

Performance
Safety

— Generality
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LR Parsing  LR(k) Parsing

LR(k) Parsing

Knuth [1965]

» complete stack information

» k symbols of lookahead
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LR Parsing  LR(k) Parsing

LR(k) Parsing

Knuth [1965]

» complete stack information: regular language

» k symbols of lookahead
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LR Parsing  LR(k) Parsing

LR(k) Parsing

Knuth [1965]

» complete stack information: regular language

» k symbols of lookahead

Example
MMod [$ MModS MMod]

MModS > [$ MModS static]
t at
[§] — [$MMods] ~ - o ©
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LR Parsing LR(k) Parsing

Nondeterminism

Example

[$] || public final static int FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS

[$]c || public final static int FIELD = 10;$
E,.. [$][$ <MModS>] || public final static int FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism
Example
MModS
public

[$][$ <MModS>] || public final static int FIELD = 10;%
. [$][$ <MModS>] [$ <MModS> public]| || final static int F]
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS MMod

public

[$][$ <MModS>][$ < MModS > public| || £inal static int F.
E,.. $1[$ <MModS>][$ <MModS><MMod>]| || final static int
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Nondeterminism

Example

MModS
MModS MMod

€ public final static int FIELD = 10 ;

[$][$ <MModS>|[$ <MModS><MMod>] || final static int
E,.. [$][$ <MModS>] || final static int FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS

final

[$][$ <MModS>] || final static int FIELD = 10;$
. [$][$ <MModS>] [$ <MModS> final] || static int FIELD =
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS MMod

final

[$][$ <MModS>] | static int FIELD =
E,.. [$][$ <MModS>][$ <MModS><MMod>]| || static int FIELD
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Nondeterminism

Example

MModS
Ml\/lrods MMod
,///////‘
MModS MMod

€ public final static int FIELD = 10 ;

[$][$ <MModS>][$ <MModS><MMod>] || static int FIELD
E,.. [$][$ <MModS>] || static int FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS

static

[$][$ <MModS>] || static int FIELD = 10;$
. [$][$ <MModS>] [$ <MModS> static] || int FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS MMod

static

[3][$ <MModS >] | int FIELD = 10;$
E.... [$][$ <MModS>][$ <MModS><MMod>] || int FIELD = 10;
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Nondeterminism

Example
MModS
MMst MMod
,///////‘
MModS MMod
//////w

MModS  MMod

€ public final static int FIELD = 10 ;

[$][$ <MModS>][$ <MModS><MMod>] || int FIELD = 10;
... [$][$ <MModS>] || int FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism
Example
MModS

i nt

[$][$ <MModS>] || int FIELD = 10;$
. [9][$ <MModS>] [$ <MModS> int] || FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism
Example
MModS
NonVoidType
i nt
[$][$ <MModS>] | FIELD = 10;$

... [$][$ <MModS>][$ <MModS><NonVoidType>] || FIELD = 1
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LR Parsing  LR(k) Parsing

Nondeterminism
Example
MModS ResType
|
NonVoidType
[$][$ <MModS >] | FIELD = 1

E.e. 818 <MModS>][$ < MModS>< ResType>] || FIELD = 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism
Example

MModS ResType

FI ELD

[$]...[$ <MModS><ResType>] || FIELD 10;$
. [9]... [$ <MModS><ResType> FIELD] || = 10;%
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LR Parsing  LR(k) Parsing

Nondeterminism
Example

MModS ResType

FI ELD =

[$]...[$ <MModS><ResType> FIELD| || = 10;%
. [9]... [$ <MModS><ResType> FIELD =] || 10;%
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

MModS ResType

error!

FI ELD =

[$]...[<MModS><ResType> FIELD =] || 10;$
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LR Parsing  LR(k) Parsing

Nondeterminism

Example

FModS

[$]¢ || public final static int FIELD = 10;$
... [$][$ <FModS>] || public final static int FIELD = 10;$
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LR Parsing  LR(k) Parsing

LR(k) Parsing

» complete stack information
» k symbols of lookahead

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

LR Parsing  LR(k) Parsing

LR(k) Parsing

» complete stack information
» k symbols of lookahead

Example
Choice between reductions < FModS > —¢ and < MModS > —e:

[$]||public static final ... final static int 1 =
[$]c||public static final ... final static int 1 (
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LR Parsing  LR(k) Parsing

LR(k) Parsing

» complete stack information
» k symbols of lookahead

Example
Choice between reductions < FModS > —¢ and < MModS > —e:

[$]||public static final ... final static int 1 =
[$]c||public static final ... final static int 1 (

» Unbounded lookahead needed
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Noncanonical Parsing Why Noncanonical Parsing?

Parsing a Program Source

» Determinism: safety
» Parsing power

» O(n) time complexity
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Noncanonical Parsing Why Noncanonical Parsing?

Parsing a Program Source

» Determinism: safety
» Parsing power
» O(n) time complexity

Noncanonical parsing
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

public final static int FIELD = 10 ;

$ || public final static int FIELD = 10;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

public final static int FIELD = 10 ;

$ || public final static int FIELD = 10;$
. $ public || final static int FIELD = 10;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

public final static int FIELD = 10 ;

$public || final static int FIELD = 10;$
=, $public final || static int FIELD = 10;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

public final static int FIELD = 10 ;

$public final static || int FIELD = 10;$
=, $public final static int || FIELD = 10;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
NonVoidType
public final static int FIELD = 10 ;
$public final static | FIELD = 10;$

.. $public final static | <NonVoidType> FIELD = 10;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

NonVoidType

public final static FI ELD = 10 ;

$public final static | <NonVoidType> FIELD = 10;$
. $public final static <NonVoidType> | FIELD = 10;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

NonVoidType

public final static FI ELD = 10 ;

$public final static <NonVoidType> || FIELD = 10 ;$
. $public final static <NonVoidType> FIELD = 10 | ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
VDeclS
NonVoidType
public final static FI ELD = 10 ;
$public final static <NonVoidType> %

.. $public final static <NonVoidType> || <VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
Type VDeclS
NonVoidType
public final static ;
$public final static || <VDeclS> ;$

... $public final static || < Type> <VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
Type VDeclS
FMod
public final static :
$public final | < Type><VDeclS> ;$

.. $public final | <FMod> < Type><VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS

FMod
FMod
public final :
$public | <FMod>< Type>< VDeclS> ;$

... $public | <FMod> <FMod>< Type><VDeclS> ;$

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
Type VDeclS
FMod
FMod
FMod

public ;

$ | <FMod><FMod>< Type>< VDeclS> ;$
E.. 9% | <FMod> <FMod><FMod>< Type><VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS
FMod
FMod
FModS FMod

€ ;

$ - || <FMod>< FMod>< FMod>< Type><VDeclS> ;$
E.. 9% <FModS> <FMod><FMod><FMod>< Type>< VDeclS
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS
FMod
FMod

FModS FMod

$ || <FModS> < FMod><FMod><FMod>< Type>< VDeclS:
E.$ <FModS> | <FMod><FMod><FMod>< Type>< VDeclS:
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS
FMod
FMod

FModS FMod

$ <FModS> || <FMod> <FMod><FMod>< Type>< VDeclS
E.$ <FModS> <FMod> | <FMod><FMod>< Type>< VDeclS
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS
FMod
FModS FMod

FModS FMod

$ | <FMod>< FMod>< Type>< VDeclS >
E.. 9% <FModS> <FMod><FMod>< Type><VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]
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Type VDeclS
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS
FModS FMod
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS

FModS FMod
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

Type VDeclS

FModS FMod

$ <FModS> || <FMod> < Type><VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example
FModS Type VDeclS
FModS FMod
$ | < Type><VDeclS> ;$

E.. % || <FModS> < Type><VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

FModS Type VDeclS

$ || <FModS> < Type><VDeclS> ;$
E.$ <FModS> | <Type><VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

FModS Type VDeclS

$ <FModS> | <Type> <VDeclS> ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

FModS Type VDeclS

$ <FModS>< Type> | <VDeclS> ;$
E. $ <FModS><Type> <VDeclS> | ;$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example

FModS Type VDeclS

$ <FModS>< Type><VDeclS> | ; $
. $ <FModS>< Type><VDeclS> ; | $
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example FDecl
FModS Type VDeclS
FModS FMod NonVoidType
FModS FMod
—]

-
FModS FMod

€ public final static int FIELD = 10

$ < FModS>< Type><VDeclS> ; || $
.. 9% || <FDecl>$
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Noncanonical Parsing Parsing Example

Noncanonical Parsing
Colmerauer [1970], Szymanski and Williams [1976], Tai [1979]

Example FDecl

$ || <FDecl> $
E.$ <FDecl> | $
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Noncanonical Lookaheads

Example

FModS
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Noncanonical Lookaheads

Example
FModS

FModS FMod
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Noncanonical Lookaheads

Example
FModS

FModS FMod

€ public
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Noncanonical Lookaheads

Example
FModS

FModS FMod

€ public
final
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Noncanonical Lookaheads

Example
FModS

FModS FMod

€ public
final
static

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

Noncanonical Lookaheads

Example
FModS

FModS FMod

€ public

final

static
transi ent
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Noncanonical Lookaheads

Example

FModS

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 10 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

Noncanonical Lookaheads

Example

FDecl

FModS

Type VDeclS
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Noncanonical Lookaheads

Example

FDecl

FModS

Type VDeclS

NonVoidType
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Noncanonical Lookaheads

Example

FDecl

FModS Type VDeclS
NonVoidType
€ i nt ;
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Noncanonical Lookaheads

Notation
<FModS> — {public, final, static, int,
transient, <FMod>, < Type>,
< NonVoidType>}

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 10 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

Noncanonical Lookaheads

Comparison
<FModS> — {public, final, static, int,
transient, <FMod>, < Type>,
< NonVoidType>}
<MModS> — {public, final, static, int,

abstract, <MMod>, <ReturnType>,
< NonVoidType>}
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Noncanonical Lookaheads

Conflicts
<FModS> — = {public, final, static, int,
transient, <FMod>, < Type>,
< NonVoidType>}
<MModS> — ¢ {public, final, static, int,

abstract, <MMod>, <ReturnType>,
< NonVoidType>}
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Noncanonical Lookaheads

Decisions
<FModS> — ¢ {public, final, static, int,
transient, <FMod>, < Type>,
< NonVoidType>}
<MModS> — ¢ {public, final, static, int,

abstract, <MMod>, <ReturnType>,
< NonVoidType>}
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Noncanonical Lookaheads

Reduced Lookaheads

<FModS> — ¢ {public, final, static, int,
transient, <FMod>, < Type>,

< NonVoidType>}

<MModS> — ¢ {public, final, static, int,

abstract, <MMod>, <ReturnType>,
< NonVoidType>}
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Noncanonical Parsers

» Same parsing algorithm

» Different constructions
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NLALR(1)

Noncanonical LALR(1)

» Generic construction

» From the canonical states collection

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 12 /24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

NLALR(1)

Noncanonical LALR(1)

» Generic construction

» From the canonical states collection
» Noncanonical lookahead
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NLALR(1)

Noncanonical LALR(1)

» Generic construction

» From the canonical states collection

» Noncanonical lookahead
» Noncanonical states
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NLALR(1)  Valid Covers

Valid Covers

Example

public final static int FIELD = 10 ;
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NLALR(1)  Valid Covers

Valid Covers

Example

FModS

public final static

i nt

FIELD = 10

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing

DLTO06

13 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

NLALR(1)  Valid Covers

Valid Covers

Example

FModS

public final static int FIELD = 10 ;
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NLALR(1)  Noncanonical Lookaheads

Noncanonical Lookaheads
DeRemer and Pennello [1982]

Example

[$ MModS MMod]
MMod

m‘ [$ MModS static]
atic
Mw [$ MModS]

[$] /—* [$ FModS FMod]
FModS stati
[$ FMods] static b ModS  static]

FModS \'
[$ FModS Type]

Type
[$ FModS int ]
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NLALR(1)  Noncanonical Lookaheads

Noncanonical Lookaheads

DeRemer and Pennello [1982]
[$ MModS MMod]
MMod
/—_> [$ MModS static]
static

Example

MMod$, 16 MMods]

[$] mg; [$ FModS FMod]
\ [$ FModS] /" [$ FModS static]

static

FModS \'
[$ FModS Type]

Type

m

[$ FModS int ]
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NLALR(1)  Noncanonical Lookaheads

Noncanonical Lookaheads
DeRemer and Pennello [1982]

Example
[$ MModS MMod]

MMod
m’ [$ MModS static]
static
MMod$, 16 MMods]

[$ FModS FMod]

[$] /‘
FModS stat |
\[$FModS] [tatic P FMO9S statiel
FModS \'
lookback [$ FModS Type]

Type

) [$ FModS int ]
i nt
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NLALR(1)  Noncanonical Lookaheads

Noncanonical Lookaheads

DeRemer and Pennello [1982]
[$ MModS MMod]
MMod
/—_> [$ MModS static]
static

Example

MMod$, 16 MMods]

[$] m;; [$ FModS FMod]
\ [$ FModS] /" [$ FModS static]

€ static
directly Type [$ FModS Type]
reads )
[$ FModS int ]
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NLALR(1)  Noncanonical States

Noncanonical States

Example
[$ MModS MMod]

MMod

ﬁ [$ MModS static]
static
M@S( [$ MModS] ,

static '
[$] — [$static ] “Mod [$ FModS FMod]
o)
\ ( FModS] %—’ [$ FModS static]

static
FModS :

[$ static] = {[$ static],[$ <FModS> static],
[$ <MModS > static]}
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Closing Comments

Noncanonical Parsing

» Determinism
» Parsing power
» O(n) time complexity

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 16 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

Closing Comments

Noncanonical Parsing

Determinism

v

v

Parsing power

v

O(n) time complexity

v

Robust parsing
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Closing Comments

Noncanonical Parsing

Determinism

v

v

Parsing power

v

O(n) time complexity

v

Robust parsing

v

Incremental parsing
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Closing Comments

Noncanonical Parsing

Determinism

v

v

Parsing power

v

O(n) time complexity

v

Robust parsing

v

Incremental parsing

v

Parallel parsing

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 16 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

Closing Comments

NLALR(1)

» Simple & fast computations on canonical automaton
» Generic construction

Improvements
Better parsing power: no preset lookahead length
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Syntactic Predicates

Parr and Quong [1995]

» User defined lookahead pattern

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 19 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

R EE———————————————
Syntactic Predicates

Parr and Quong [1995]

» User defined lookahead pattern
Example

((MMod) * ResType MDecl)?

Sylvain Schmitz (Laboratoire 13S) Noncanonical LALR(1) Parsing DLTO06 19 / 24


http://www.i3s.unice.fr/~schmitz/
http://www.i3s.unice.fr
http://dlt2006.uscb.edu/

R EE———————————————
Syntactic Predicates

Parr and Quong [1995]
» User defined lookahead pattern

Example

((MMod) * ResType MDecl)?

» Error-prone
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R EE———————————————
Syntactic Predicates

Parr and Quong [1995]

» User defined lookahead pattern
Example

((MMod) * ResType MDecl)?

» Error-prone

» Exponential time complexity
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LR-Regular Parsing

Baker [1981], Bermudez and Schimpf [1990], Farré and Fortes Gélvez [2001]

» Finite State lookahead discrimination
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LR-Regular Parsing

Baker [1981], Bermudez and Schimpf [1990], Farré and Fortes Gélvez [2001]

» Finite State lookahead discrimination

Examp|e abstract void

m MMods

Cln C C/

T
U\_:/,;'FMOdS
public static ...

t ransi ent
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LR-Regular Parsing

Baker [1981], Bermudez and Schimpf [1990], Farré and Fortes Gélvez [2001]

» Finite State lookahead discrimination

Examp|e abstract void

m MMods

Cln C C/

T
U\_:/,;'FMOdS
public static ...

t ransi ent

» O(n?) time complexity
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R EE———————————————
LR-Regular Parsing

Baker [1981], Bermudez and Schimpf [1990], Farré and Fortes Galvez [2001]

» Finite State lookahead discrimination

Examp|e abstract void

Ct/\ o~y L oiers
e
U\_:/,;'FMMS

public static ...
t ransi ent

» O(n?) time complexity

» Only considers terminal symbols

Noncanonical LALR(1) Parsing DLTO06 20 / 24
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LR(0) Construction

Valido($ <MModS> )

MModS

MModS ® MMod

<MModS>— <MModS> . < MMod >
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LR(0) Construction

Valido($ < MModS> )

MModS
MModS MMod

® public

<MMod>— .public
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LR(0) Construction

Valido($ < MModS> )

MModS
MModS MMod

® static

<MMod>—.static
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LR(0) Construction

Valido($ <MModS> )

MModS
MModS MMod

°* fjinal

<MMod>— .final
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LR(0) Construction

Valido($ < MModS> )

MModS
MModS MMod

® abstract

<MMod>— .abstract
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LR(0) Construction

Valido($ < MModS> )

MHead

MModS ® ResType  MDecl Throws

<MHead>— <MModS> . <ResType><MDecl>< Thrc
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LR(0) Construction

Valido($ < MModS> )

MHead
MModS ResType  MbDecl Throws

*void

<ResType>—. <NonVoid Type>
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LR(0) Construction

Valido($ < MModS> )

MHead
MModS ResType  MbDecl Throws

® NonVoidType

<ResType>— .void
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LR(0) Construction

Valido($ < MModS> )

MHead
MModS ResType MbDecl Throws
NonVoidType
‘in

<NonVoid Type>—.int
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LR(0) Construction
Validg($ <MModS> )

<MModS>— <MModS > . < MMod >
<MMod>— .public
<MMod>—.static
<MMod>—.final
<MMod>— .abstract
<MHead >— <MModS> . <ResType>< MDecl>
< ResType>—. <NonVoidType>
< ResType>—.void
<NonVoid Type>—.int
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LR(0) Construction

Validg($ < MModS > static)

MModS
MModS MMod

static ®

<MMod>—static.
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LR(0) Construction

Valido($ < MModS> < MMod>)

MModS

MModS MMod e

<MModS>— < MModS ><MMod> .
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LR(0) Construction

Validg($ <MModS> )

MV [$ MModS MMod]
$MModS static
MMods [ tatic [ ]

[$] — [$ MModS]
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