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FE LML (1): Descent Parsing
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c RUBEDEE
- v: IRTEXDEE (int4i&)
- String: HAELI-XFF
- NoParse: /\—X %

data Result v = Parsed v String
| NoParse
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Descent Parsing M4l (2/2)
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--Parse an additive-precedence expression
pAdditive :: String -> Result Int
pAdditive s = altl where
-- Additive <- Multitive '+’ Additive
altl = case pMultitive s of
Parsed vleft s’ ->
case s’ of
(‘+%:s") ->
case pAdditive s” of
Parsed vright s™ ->
Parsed (vleft + vright) s
_->alt2
_->alt2
_=->alt2
-- Additive <- Multitive
alt2 = case pMultitive s of
Parsed v s’ -> Parsed v s’ 6
NoParse -> NoParse



¥R MTIE (2): Tabular Parsing
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o RZIBEIZIEHTLK

- (n, Cm): m-1 ¥ THAZFERMN N ELVSEKRERED
column Cl C2 C3 C4 C5 C6 C7 C8
pAdditive (7,C7) X (4,C7) X X
pMultitive T (3,C5) X (4,C7) X X
pPrimary — ? (3,C5) X (4,C7) X X
pDecimal X (3,C5) X (4,C7) X X
input ‘2! X! (! '3 '+ ‘4 ') (end)
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Packrat Parser

* descent parsing with backtrack + tabular parsing
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* RYEDBEZ

data Result v = Parsed v Derivs
| NoParse

data Derivs = Derivs {
dvAdditive :: Result Int,
dvMultitive :: Result Int,
dvPrimary :: Result Int,
dvDecimal :: Result Int,
dvChar :: Result Char}

- Derivs: &RMD 1 DNDH|Z=RIT
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Packrat Parsing @51 (2/3)
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--Parse an additive-precedence expression
pAdditive :: Derivs -> Result Int
pAdditive d = altl where
-- Additive <-Multitive '+’ Additive
altl = case dvMultitive d of
Parsed vileft d’ ->
case dvChar d’ of
Parsed '+ d” ->
case dvAdditive d” of
Parsed vright d” ->

StI‘II"Ig D; EH&% L’E -d— Parsed (vleft + vright) d”
_=->alt2
A—M'+'A|M _->alt2
M—P*M|P _->alt2
/1 nt -- Additive <- Multitive
P—"CAYID alt2 = dvMultitive d
D—"0'[..]'9
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--Create a result matrix for an input string
parse :: String -> Derivs
parse s = d where
d = Derivs add mult prim dec chr
add = pAdditive d
mult = pMultitive d
prim = pPrimary d
dec = pDecimal d
chr = case s of
(c:s’) -> Parsed c (parse s')
[] -> NoParse 12
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dvMultitive

dvPrimary

dvDecimal

dvChar
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LR(1) grammar
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not LR(1) but LR(2) grammar
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Packrat Parser @ #| = (2/3)
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* CFG TIZIERTEHED =8 explicit [CE (T4
pWhitespace :: Derivs -> Result ()
pWhitespace d =
case dvChar d of

Parsed c d’ -> if isSpace ¢ then pWhitespace d’ else Parsed () d
_-> Parsed () d

- tokenization F %O)rf'ﬁmw”%ﬁ&ﬁ’& 95K (Z5E1]
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Packrat Parser @ #| = (3/3)

* Syntactic predicates D EEMNR 5

- RFEAHT LT TR FHEHBE L REE
* followed-by A: p :: Derivs -> Result A
p d = case dvA d of
Parsed a d' -> Parsed a d
NoParse -> NoParse

* not-followed-by A: _
p :: Derivs -> Result ()
p d = case dvA d of
Parsed a d' -> NoParse

NoParse -> Parsed () d

- AT SIHBHRMIZEGEHALI=WNESITHER
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- infix o

AEBRIROUNIE (2/2)
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Parsed '+'d' ->

pAdditive :: Derivs -> Result Int
pAdditive :: d = case dvM d of
Parsed vl d' ->
case dvAdditiveSuffix d' of

Parsed f d" ->
Parsed (f vl) d" > alt2
_ -> NoParse > al2
_ -> NoParse Y

_->alt2
alt2 = Parsed (\v -> v) d

pAdditiveSuffix :: Derivs -> Result (Int -> Int)

A < MASuffix pAdditiveSuffix :: d = altl where
ASuffix < '+' M ASuffix altl = case dvChar d of

case dvMultitive d' of
Parsed vr d" ->
case dvAdditiveSuffix d" of
Parsed f d"' ->
Parsed (\vl -> f (vl + vr))
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* Deterministic parsing
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- Java TEZELEAD#I S (Rats!)
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* CFG M¥isk
- B Sl {512 choice
* determinism Z# 31§

- syntactic predicates

* And-predicate: followed-by
* Not-predicate: not-followed-by

— repetition
* longest-match
* PEG % Parser generator T packrat parser [ZZE #
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Operator Type Precedence  Description

ro primary 5 Literal string
"o primary 5 Literal string
[ ] primary 5 Character class
primary 5 Any character
(e) primary 5 Grouping
e? unary suffix 4 Optional
e* unary suffix 4 /ero-or-more
e+ unary suffix 4 One-or-more
&e unary prefix 3 And-predicate
le unary prefix 3 Not-predicate
el e binary 2 Sequence
e1 / e binary 1 Prioritized Choice
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PEG D #| = (1/2)

* C++ M nested template [ ZE

vector<vector<float> > MyMatrix;

- 1 XFZEFLGEWERYINEREFITHE>TLE LR
- PEG 72 o R R 1ZRE 2 A BE

* not-followed-by % ;& A

LANGLE <- !'LSHIFT ‘<’ Spacing
RANGLE <- IRSHIFT “>" Spacing
LSHIFT <- ‘<<’ Spacing
RSHIFT <- ">>" Spacing

* nested comments £.:2(-XH

Comment <- '(*' ( Comment / I'¥)'. )* %)




PEG D #| = (2/2)

SBTHY else [EI7E
if c1 then if c2 then A else B

*

Statement <- IF Cond THEN Statement ELSE Statement
| IF Cond THEN Statement

- CFG = &RBBRICIE>TLEDS

e else FIXEBLLD If EIZET HH?

o & (T informal ZIEIEZMZ TxW 3 HLH7EL
- PEG 7o/ RIZxKRIE Al 88

o {BSL|ERL{TE choice &R

Statement <- IF Cond THEN Statement ELSE Statement
/ IF Cond THEN Statement
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PEG @ simplification

* syntax sugar D Fr=x
- [c1l-cn] --> cl/c2/.../cn

- e? --> e/t

- e+ --> ee¥*

- e* --> ¥ ZIERIFIES A TEZTHZ . A—eA/e B
- &e --> I(le)

- R BRETEDS
¢ VILAV X LIFEHGDTEE

e 5/ PEG I CFG |22 5tllE % 1= choice &
ANF==TDELD
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* Packrat Parsing
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* descent parser
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* Parsing Expression Grammar

- packrat parser & B9 53 EDE XL

* 2 SlEALTHE choice
* syntactic predicates 29




* http://pdos.csail.mit.edu/~baford/packrat/thesis/

- Java @ language specification
* PEG TEgih

— parser generator
* Haskell T3

- Java @ packrat parser

* PEG 2k A\5 parser generator ZFAULNTHAERK
* BI{FIRIE (L Haskell

- monad Z{#->TZ /= Java D packrat parser
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