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Overview

¥ Crash course on compilers
¥ An introduction to PIY
¥ Notable PI features (wly use it?)

¥ Experience writing a compiler in Python




Backgound

¥Programs that pocess other pograms
¥ Compilers

¥ Interpreters

¥ Wrapper generators

¥ Domain-specibc languages

¥ Code-checkrs




Example

¥Parse and generate asseynbbde

[* Compute GCD of two integers */
fun gcd(x:int, y:int)

g: Int;
begin
g:-=Y,
while x > 0 do
begin
g:=X
X =Y - (YIX)*X;
y-=9
end;
return g

end




Compilers 101

¥Compilers hae nmultiple phases
¥First phase usuglconcerns "parsing"

¥Read pogram and aeate abstract@presentation

begin

O
S x>0 co — / \
- —>| parser /O }K@\k
- O \@ O O




Compilers 101

¥ Code generation phase
¥ Process the abstractapresentation

¥ Produce some kind of output

-
LOAD R1, A
LOAD R2, B

O
O/ \% > codegen > | ADD R1,R2,R1
/ \b AN STORE C, R1
O O O

\




Commentay

¥ There ar mary advanced details
¥I\/Iost people cag about code generation
¥Yet, parsing is often the most anyimg poblem

¥ A major bcus of tool building




Parsing in a Nutshel|

¥ Lexing 1nput is split into tolens

=40 + 2/2+3)/37 D

NAME NUM + NUM * ( NUM + NUM ) | FLOAT

¥ ParsingAppling language grammar rules




Lex &Yacc

¥Programming toolsdr writing parsers

¥ Lex - Lexical angsis (tolenizing)

¥Yacc -Yet Another Compiler Compiler (parsing)
¥ History:

-Yacc ~1973. Stephenahnson (A&T)
- Lex : ~1974. Eric Schmidt and MekLesk (A&T)

¥ Variations of both tools & widel known

¥ Covered in compilers classes and textbooks




Lex/Yacc Big Picta




Lex/Yacc Big Picta

lexer.|
®

[* lexer.| */
%{

#include Oheader.hO
int lineno = 1;
%}
%%
[\M]*; /*Ignore whitespace */
\n { lineno++; }
[0-9]+ { yylval.val = atoi(yytext);
return NUMBER; }
[a-zA-Z_][a-zA-Z0-9_]* { yylval.name = strdup(yytext);

return ID; }
\+ { return PLUS; }
- { return MINUS; }
\* { return TIMES; }
\V { return DIVIDE; }

= { return EQUALS; }
%%




Lex/Yacc Big Picta

lexer.|
ken

to
specific

jl




Lex/Yacc Big Picta

lexer.l parser.y
token grammar
specification specification

l lex

lexer.c




Lex/Yacc Big Picta

lexer.l| parser.y

[* parser.y */
spel %f{

#include Oheader.hO
%}
%union {

char *name;

lexer. int val;
}

%token PLUS MINUS TIMES DIVIDE EQUALS
%token<name> ID;
%token<val> NUMBER;
%%
start : ID EQUALS expr;
expr : expr PLUS term
| expr MINUS term
| term




Lex/Yacc Big Picta

lexer.l parser.y
token grammar
specification specification

l lex l yacc

lexer.c parser.c




Lex/Yacc Big Picta

lexer.l parser.y
token grammar
specification specification
l lex l yacc
lexer.c parser.c

typecheck.c codegen.c otherstuff.c




P e e e e e S

Lex/Yacc Big Picta

lexer.l parser.y
token grammar
specification specification
l lex l yacc
lexer.c parser.c
typecheck.c codegen.c otherstuff.c

L T




What Is PlY?

¥ PLY = Python Lex-Yacc

¥ A Python ersion of the lex/yacc toolset
¥Same functionality as lex/yacc

¥ But a diférent interface

¥ InRuences Unix yac¢SRARK (dhnAycock)




Some Histoy

¥ Late 90's *Why isn't SWIG written in Python?

¥2001 Taught a compilers coursestudents
write a compiler in Python as an experiment.

¥ 2001 PLY-1.0 deeloped and eleased
¥ 2001-20050ccasional maintenance
¥ 2006 :Major update to P¥-2.x.




PLY Package

¥ PLY consists of tw Python modules

ply.lex
ply.yacc

¥You simpy import the modules to use them

¥ However, PLY isnot a code generator




ply.lex

¥ A module br writing lexers
¥Tokens specibPed usinggular expessions
¥ Provides functionsadr reading input text

¥ An annotated examplelows...




ply.lex example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+0

t MINUS =r0-0

t TIMES =rO\*O

t_ DIVIDE = rO/O

t EQUALS =r0=0

t NAME =rQO[a-zA-Z ][a-zA-Z0-9 ]*O

def t NUMBER(t):
rO\d+O
t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ] \

tokens list specibes
all of the possible todn




ply.lex example

e . )
tPLUS <« Each token has a matching
t MINUS declaration of thedrm

t TIMES

t DIVIDE t_TOKNAME

\§
t EQUALS
t NAME

t NUMBER




ply.lex example

import ply.lex as lex
tokens = [ ONAMEO,ONUMBERO,O PLUSO,OMINUSO,OTIMESO,

ODIVIDEO, EQUALSO ] 0
t_ignore = O \tO
L PLUS === (These names ust matchj
t MINUS =r0-0

t TIMES =rO\O

t DIVIDE =rO/O

t EQUALS =r0=0

t NAME =rO[a-zA-Z_][a-zA-Z0-9 _]*O

def t NUMBER(t):
rO\d+0
t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

Import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

it PLUS =  rOw0

t MINUS = rO-O

i TIMES = OO

t DIVIDE = rO/O

L EQUALS = 10=0 3 Tokens ae debned &
t NAME = rOJa-zA-Z_][a-zA-Z0-9_]*O <«

regular expessions

rO\d+0

t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =rO-O For simple tolens,
(__

t TIMES =rO*0O :
t DIVIDE = rO/0 strings ae used.

t EQUALS =r0=0
t NAME =rO[a-zA-Z_][a-zA-Z0-9 _]*O

def t NUMBER(t):
rO\d+0
t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

Import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =r0-0

t TIMES =rO\O

- g .
t DIVIDE =rO/O _
t EQUALS =r0=0 Functions a& used wher

t NAME = rO[a-zA-Z ][a-zA- special action code
must execute
deft NUMBER(): < - J
rO\d+O
t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =r0-0

t TIMES =rO\O

t DIVIDE =rO/O

t EQUALS =r0=0

t NAME =rO[a-zA-Z_][a-zA-Z0-9 _]*O

def t NUMBER(t): docstring holds
O\d+O «— | regular expession

t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

Import ply.lex as lex

tokens = [ ONAMEO,ONUMBI )
ODIVIDED, EQUALSH Specibes igned

t_ignorse = O%t\Oé «— characters betwen

t PLUS =rO\+ :

CMINUS = 10-0 tokens (usual whitespace)

t TIMES =rO\O N~ ~

t DIVIDE =rO/O
t EQUALS =r0=0
t NAME =rO[a-zA-Z_][a-zA-Z0-9 _]*O

def t NUMBER(t):
rO\d+O
t.value = int(t.value)
return t

lex.lex() # Build the lexer




ply.lex example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =r0-0

t TIMES =rO\O

t DIVIDE =rO/O

t EQUALS =r0=0

t NAME =rO[a-zA-Z_][a-zA-Z0-9 _]*O

def t NUMBER(t):
rO\d+0
t.value = int(t.value)
return t

Builds the legr
lex.lex() +Buitd tl by creating a master
. regular expession )




ply.lex example

tokens

t_ignore ‘g\\\\\\‘-\\~\~
_19 p N

t PLUS _
t MINUS = Introspection used

t TIMES to examine contents

t DIVIDE of calling module
t EQUALS L )

t NAME

t NUMBER




ply.lex example

tokens

t_ignore \

t PLUS

t MINUS <=
t TIMES

t DIVIDE

t EQUALS

t NAME

t NUMBER

N
Introspection used

to examine contents
of calling module

\
-
__dict__ ={
'tokens' : [ 'NAME' .. ],
't_ignore' : "\t',
't PLUS': "\\+,

}

.

't NUMBER' : <function ...




ply.lex use

¥ Two functionsinput() and tolen()

lex.lex() # Build the lexer

lex.input("x = 3 * 4 + 5 * 6")

while True:

tok = lex.token()
If not tok: break

# Use token




ply.lex use

¥ Two functionsinput() and tolen()

lex.input("x = 3 * 4 + 5 * 6") 4—{

iInput() eds a string

into the lexer

|




ply.lex use

¥ Two functionsinput() and tolen()

tok = lex.token() «——| token() returns the
next token or None




ply.lex use

¥ Two functionsinput() and tolen()

tok

s

~

tok.type
tok.value
tok.line
tok.lexpos




ply.lex use

¥ Two functionsinput() and tolen()

SN
[ NAME




ply.lex use

¥ Two functionsinput() and tolen()

tok

s

~

tok.value - ——_

matching text
?\‘ré[a-zA-ZJ [a-zA-20-9 ]*O ]
Y,




ply.lex use

¥ Two functionsinput() and tolen()

tok

s

\

~

tok.line S S

tok.lexpos

«—

— Position in input text

J




ply.lex Commentay

¥ Normally you don't use the toknizer diectly

¥ Insteadit's used ly the parser module




ply.yacc peliminaries

¥ ply.yacc is a modulef creating a parser

¥ Assumes gu have debned a BNF gramm:

assign : NAME EQUALS expr
expr :expr PLUS term
| expr MINUS term
| term
term :term TIMES factor
| term DIVIDE factor
| factor
factor : NUMBER




ply.yacc example

import ply.yacc as yacc
import mylexer # Import lexer information
tokens = mylexer.tokens # Need token list

def p_assign(p):
"assign : NAME EQUALS expr™

def p_expr(p):

"'expr : expr PLUS term
| expr MINUS term
| term™

def p_term(p):

"'term : term TIMES factor
| term DIVIDE factor
| factor"

def p_factor(p):
"'factor : NUMBER™

yacc.yacc() # Build the parser




ply.yacc example

Import ply.yacc as yacc
import mylexer # Import ng
tokens = mylexer.tokens #

token inbrmation
Imported from lexer

def p_assign(p):
"assign : NAME EQUALS expr™

def p_expr(p):

"'expr : expr PLUS term
| expr MINUS term
| term™

def p_term(p):

"'term : term TIMES factor
| term DIVIDE factor
| factor"

def p_factor(p):
"'factor : NUMBER"™

yacc.yacc() # Build the parser




ply.yacc example

el p_aSSign(p): \
-

N
def p_expr(p): -« grammar rules encoded
as functions with names

- — Y
def p_term(p):
N

Note: Name doesn't
matter as long as it
starnts with p_

def p_factor(p):




ply.yacc example

"assign : NAME EQUALS expr™

expr : expr PLUS term
| expr MINUS term
| term

. )
docstrings contain

grammar rules
from BNF

term : term TIMES factor

&_—
| term DIVIDE factor -
| factor™ /

"factor : NUMBER™




ply.yacc example

import ply.yacc as yacc
import mylexer # Import lexer information
tokens = mylexer.tokens # Need token list

def p_assign(p):
"assign : NAME EQUALS expr™

def p_expr(p):

"'expr : expr PLUS term
| expr MINUS term
| term™

def p_term(p):

"'term : term TIMES factor
| term DIVIDE factor
| factor"

def p_factor(p):
"'factor : NUMBER"™

Builds the parser

yacc.yacc() using intospection




ply.yacc parsing

¥ yaccparse() function

yacc.yacc()  # Build the parser

data = "x = 3*4+5*6"
yacc.parse(data) # Parse some text

¥ This Beds data into lear

¥ Parses the text and wokes grammar rules




A peek Inside

¥ PLY uses LR-parsingALR(1)
¥ AKA: Shift-educe parsing

¥ Widely used parsing technique
¥ Table drien




General |Idea

¥Input tokens ae shifted onto a parsing stac

Stack Input

— X=3%4+5
NAME «—— =3%4+5
NAME = «—— 3%4+5
NAME = NUM *4+5

¥ This contirues until a complete grammar rule
appears on the top of the stack




General |Idea

¥ If rules ae found,a "reduction” occurs

Stack Input
«——— X=3%*4+5
NAME «—— =3%4+5
NAME = «— 3%4+5
NAME = NUM *4+5

l reduce«—(factor : NUM )

NAME = factor

¥ RHS of grammar ruleeplaced with LHS




Rule Functions

¥ During reductionrule functions ae irvoked

def p_factor(p):
Ofactor : NUMBERO

¥Parameter p contains grammar symbol values

def p_factor(p):
Ofactor : NUMBERO

p[0] p[1]




Using an LR Parser

¥Rule functions generglprocess values on
right hand side of grammar rule

¥ Result is then stard in left hand side
¥ Results popagate up though the grammar
¥ Bottom-up parsing




ExampleCalculator

def p_assign(p):
OO0assign : NAME EQUALS exprOOO
vars[p[1]] = p[3]

def p_expr_plus(p):
OO0expr : expr PLUS termOO0O
p[O] = p[1] + p(3]

def p_term_mul(p):
OOOterm : term TIMES factorOOO

p[O] = p[1] * p(3]

def p_term_factor(p):
"'term : factor"™

p[0] = p[1]

def p_factor(p):
OOOfactor : NUMBEROOO
p[O] = p[1]




ExampleParselree

def p_assign(p):
OOOassign : NAME EQUALS exprOO0
p[0] = (OASSIGNO,p[1],p[3])

def p_expr_plus(p):
OOOexpr : expr PLUS termOOO
p[0] = (O+O,p[1],p([3])

def p_term_mul(p):
OOOterm : term TIMES factorOOO

p[0] = (O*O,p[1],p[3])

def p_term_factor(p):
"'term : factor"

p[O] = p[1]

def p_factor(p):
OOOfactor : NUMBEROOO
p[0] = (ONUMO,p[1])




ExampleParselree

>>> t = yacc.parse("x = 3*4 + 5*6")

>>>
('ASSIGN','x',("+',
("*',(‘'NUM',3),(‘(NUM",4)),
("*',('NUM',5),('NUM',6))
)
)
>>>

ASSIGN )

i.ﬂb

.\m




Why use PY?

¥There are mary Python parsing tools
¥ Some use mar powerful parsing atirithms

¥ Isn't parsing a "sadd" problem agyways?




PLY I1s Inbrmatiwe

¥ Compiler writing is haal

¥ Tools should not ma it even hader
¥ PLY provides extensi diagnostics
¥ Major emphasis on eor reporting

¥ Provides the same infmation as yacc




PLY Diagnostics

¥PI¥ produces the same diagnostics as ya
¥ Yacc

% yacc grammar.y
4 shift/reduce conflicts
2 reduce/reduce conflicts

¥ PLY

% python mycompiler.py

yacc: Generating LALR parsing table...
4 shift/reduce conflicts

2 reduce/reduce conflicts

¥PI¥ also poduces the same debugging output




Debugging Output

Grammar state 10
Rule 1  statement -> NAME = expression (1) statement -> NAME = expression
Rule 2 statement -> expression _ (3) expression -> expression . + expression
Rule 3 expression -> expression + expression (4) expression -> expression . - expression
Rule 4 expression -> expression - expression (5) expression -> expression . * expression
Rule 5 expression -> expression * expression () expression -> expression . / expression
Rule 6 expression -> expression / expression
Rule 7 expression -> NUMBER $end reduce using rule 1 (statement -> NAME = expression .)
. . + shift and go to state 7
Terminals, with rules where they appear _ shift and go to state 6
N . * shift and go to state 8
5 / shift and go to state 9
+ 13
- 14
/ 16
= 1 state 11
NAME 01
NUMBER . 7 (4) expression -> expression - expression .
error . (3) expression -> expression . + expression
) . (4) expression -> expression . - expression
Nonterminals, with rules where they appear (5) expression -> expression . * expression
. (6) expression -> expression . / expression
expression 11233445566
statement -0 ! shift/reduce conflict for + resolved as shift.
. . ! shift/reduce conflict for - resolved as shift.
Parsing method: LALR I shift/reduce conflict for * resolved as shift.
! shift/reduce conflict for / resolved as shift.
state 0 $end reduce using rule 4 (expression -> expression - expression .)
) + shift and go to state 7
(0) S'->. statement ) - shift and go to state 6
(1) statement -> . NAME = expression * shift and go to state 8
(2) statement -> . expression / shift and go to state 9
(3) expression -> . expression + expression
@ expression -> . expression N expression I+ [ reduce using rule 4 (expression -> expression - expression .) ]
(5) expression -> . expression * expression - [ reduce using rule 4 (expression -> expression - expression .) ]
(6) expression -> .. expression / expression 1% [ reduce using rule 4 (expression -> expression - expression .) ]
(7) expression -> . NUMBER 1/ [ reduce using rule 4 (expression -> expression - expression .) ]
NAME shift and go to state 1
NUMBER shift and go to state 2
expression shift and go to state 4
statement shift and go to state 3
state 1

(1) statement -> NAME . = expression

= shift and go to state 5




Debugging Output

state 11

(4) expression -> expression - expression .
(3) expression -> expression . + expression
(4) expression -> expression . - expression
(5) expression -> expression . * expression
(6) expression -> expression . / expression

I shift/reduce conflict for + resolved as shift.
I shift/reduce conflict for - resolved as shift.
I shift/reduce conflict for * resolved as shift.
I shift/reduce conflict for / resolved as shift.
$end reduce using rule 4 (expression -> expression - expression .)

+

*

/

I+
I -
| *

i

shift and go to state 7
shift and go to state 6
shift and go to state 8
shift and go to state 9

[ reduce using rule 4 (expression -> expression - expression .) ]
[ reduce using rule 4 (expression -> expression - expression .) |
[ reduce using rule 4 (expression -> expression - expression .) ]
[ reduce using rule 4 (expression -> expression - expression .) ]

= shift and go to state 5




PLY Validation

¥PI¥ validates all tadn/grammar specs

¥ Duplicate rules

¥ Malbrmed regexs and grammars
¥ Missing rules and teks

¥ Unused tolens and rules

¥ Improper function declarations

¥ Inbnite ecursion




Emror Example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =rO-O

t TIMES =rO\*O

t DIVIDE =r0/0

t EQUALS =r0=0

t NAME =rO[a-zA-Z ][
t MINUS =r"-' example.py:12: Rule t_MINUS redefined.
t POWER =r'\ Previously defined on line 6

def t NUMBER():
rO\d+O
t.value = int(t.value)
return t

lex.lex() # Build the lexer




Emror Example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =r0-0

t TIMES =rO\*O

t DIVIDE =r0/0

t EQUALS =r0=0

t NAME = rO[a-zA-Z_][a-zA-Z0-9 T*O

t MINUS =r"-'
t POWER =r'\ lex: Rule 't POWER' defined for an
unspecified token POWER

def t NUMBER():
rO\d+O
t.value = int(t.value)
return t

lex.lex() # Build the lexer




Emror Example

import ply.lex as lex

tokens = [ ONAMEO,ONUMBERO,OPLUSO,OMINUSO,OTIMESO,
ODIVIDEO, EQUALSO ]

t_ignore = O \tO

t PLUS =rO\+O

t MINUS =r0-0

t TIMES =rO\*O

t DIVIDE =r0/0

t EQUALS =r0=0

t NAME = rO[a-zA-Z_][a-zA-Z0-9 T*O

t MINUS =r"-'

t POWER =r\

deft NUMBER(): <«—{ example.py:15: Rule 't_NUMBER' requires
rO\d+O an argument.

t.value = int(t.value)
return t

lex.lex() # Build the lexer




Commentay

¥ PLY was deeloped br classpom use

¥ Major emphasis on identifying areporting
potential poblems

¥ Repot errors rather that fail with exception




PLY IsYacc

¥ PLY suppots all of the majoréatures of
Unix lex/yacc

¥Syntax eror handling and syncbnization
¥ Precedence specibers

¥ Character literals

¥ Statt conditions

¥ Inherited attributes




Precedence Specibel

¥ Yacc

%left PLUS MINUS
%left TIMES DIVIDE
%nonassoc UMINUS

expr : MINUS expr %prec UMINUS {
$$ = -$1;

}
¥ PLY

precedence = (
(left','PLUS','MINUS"),
(left', TIMES','DIVIDE"),
('nonassoc','UMINUS’),

)

def p_expr_uminus(p):
‘expr : MINUS expr %prec UMINUS'
p[0] = -p[1]




Character Literals

¥ Yacc

expr : expr '+ expr { $$ = $1 + $3; }
| expr -" expr { $$ = $1 - $3; }
| expr *" expr { $$ = $1 * $3; }
| expr '/ expr {$$=9%1/%$3;}

¥P&

def p_expr(p):
"'expr : expr '+' expr
| expr '-' expr
| expr *' expr
| expr /" expr




Emror Productions

¥ Yacc
funcall_err : ID LPAREN error RPAREN {
printf("Syntax error in arguments\n");
}

¥PI;(

def p_funcall_err(p):
"ID LPAREN error RPAREN™
print "Syntax error in arguments\n”




Commentay

¥ Books and documentation on yacc/bison
used to guide the deelopment of PY

¥ Tried to copy all of the majoréatures

¥Usage as similar to lex/yacc aasonable




PLY Is Simple

¥ Two pure-Python modulesThat's it.
¥Not part of a "parser frameork"

¥ Use doesn't iolve exotic design patterns
¥ Doesn't rely upon C extension modules

¥Doesn't rely on third panry tools




PLY Is Fast

¥ For a parser written entiely in Python
¥ Underling parser is table drén

¥Parsing tables arsaed and ony regenerated |
the grammar changes

¥ Considerable wrk went into optimization
from the stat (developed on 200Mhz PC)




PLY Rerformance

¥ ExampleGenerating the LALR tables

¥ Input:SWIG C++ grammar

¥ 459 grammar ruleg§92 parser states

¥ 3.6 seconds (Pt2.3,2.66Ghz Intel Xeon)
¥ 0.026 seconds (bison/ANSI C)

¥Fast enough not to be angmg

¥Tab|es onJ generated once ancused




PLY Rerformance

¥ Parse ble with 1000 random exgssions
(805KB) and build an abstract syntager

¥ PLY-2.3 :295se¢ 10.2 MB (Python)
¥ YAPPS2 6.57se¢ 32.5MB (Python)
¥ PyParsing 13.11 se¢c 15.6 MB  (Python)
¥ ANTLR :53.16sec 94 MB  (Python)
¥ SRRK :235.88 sec347 MB  (Python)

¥ System:MacPo 2.66Ghz XeonPython-2.5




PLY Rerformance

¥ Parse ble with 1000 random exgssions
(805KB) and build an abstract syntager

¥ PIY-2.3 :295se¢ 10.2MB (Python)
¥ DParser 0.71se¢ 72MB  (Python/C)
¥ BisonGen 0.25se¢  13MB  (Python/C)
¥ Bison :0.063 sec 79 MB  (C)

¥ 12x slover than BisonGen (mostIC)

¥ 47x slaver than pue C
¥ System:MacPo 2.66Ghz XeonPython-2.5




Perf. Breakdavn

¥ Parse ble with 1000 random exgssions
(805KB) and build an abstract syntager

¥ Total time :2.95 sec
¥ Statup  :0.02 sec
¥ Lexing 1.20 sec
¥ Parsing  1.12 sec
¥ AST 0.61 sec

¥ System:MacPo 2.66Ghz XeonPython-2.5




Advanced PL

¥ PLY has may advancedeftures

¥ Lexers/parsers can be debned as classes

¥ Su
¥ su

D

D

oot for multiple leers and parsers

pot for optimized mode (gthon -O)




Class Example

import ply.yacc as yacc

class MyParser:
def p_assign(self,p):
OO0assign : NAME EQUALS exprOO0O
def p_expr(self,p):
OOOexpr : expr PLUS term
| expr MINUS term
| termOO0
def p_term(self,p):
OOOterm : term TIMES factor
| term DIVIDE factor
| factorOO0
def p_factor(self,p):
OOOfactor : NUMBEROOO
def build(self):
self.parser = yacc.yacc(object=self)




Experience with PL

¥ 1n 2001) taught a compilers course
¥ Students wote a full compiler

¥Lexingparsingtype checking;ode generation

¥Procedures,nested scopesnd type indrence
¥Produced vworking SRRC assemlglcode




Classpom Results

¥You canwrite a real compiler in Python

¥Students \ere successful with prects

¥ However, mary projects vere quite "hacky"

¥ still unsue about dynamic naterof Pyt

¥May be too easy to ceate a "bad" com
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General PY Experience

¥May be \ery useful dr prototyping

¥ PLY's stength is in its diagnostics
¥Signibcar)tlfaster than most Python parsers
¥ Not sure I'd rewrite gcc in Python justst

¥ I'm still thinking about SWIG.




Limitations

¥ LALR(1) parsing

¥Not easy to work with very complex grammar
(e.qg.C++ parsing)

¥Retains all of yacc's black magic

¥Not as powerful as moe general parsing
algprithms (ANTLR SPARK ,etc.)

¥ Tradeoff :Speed vsGenerality




PLY Usage

¥ Current \ersion :Py-2.3

¥ >100 davnloads/veek

¥ People ae obviousy using it

¥ Largest poject | know of :Ada parser
¥ Mary other small pojects




Future Directions

¥ PLY was written &r Python-2.0

¥ Not yet updated to use modern Python
features such as iterators and generators

¥May updatebut not at the expense of
performance

¥ Working on some ad-ons to ease transition
between vacc <---> PL
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Resouces

¥ PLY homepage

http://www.dabeaz.com/ply

¥ Mailing list/goup

http://groups.google.com/group/ply-hack




