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Sneak peak

o Problem: Scripting languages present “unique” problems
(in practice)

o Solution: Re-use as much of the Canonical Implementation
as possible.
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o Ahead-of-time compiler for PHP
o http://phpcompiler.org
o BSD license
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Unde ned Language Semantics

The PHP group claim that they have the nal say in
the speci cation of PHP. This group's speci cation is
an implementation, and there is no prose speci cation
or agreed validation suite. There are alternate
implementations [...] that claim to be compatible (they
don't say what this means) with some version of PHP.

D. M. Jones. Forms of language speci cation: Examples from
commonly used computer languages. ISO/IEC
JTC1/SC22/0WG/N0121, February 2008.
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Batteries included

Jeff Atwood, Coding Horror, May 20th, 2008
http://www.codinghorror.com/blog/archives/001119.html
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Change between releases

<?php
var_dump ( 0x9fa0ffOb);
>

PHP 5.2.1 (32-hit)
int(2147483647)

PHP 5.2.3 (32-hit)
0at(2678128395)
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'

<?php
eval (S$argv [ 1]);
?>

<?php
include  ("mylib.php" );

include  ("plugin.php" );

?>

Trinity College Dublin
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Use C API
Source libphp5.s0
Functions
and €
PHC Classes c
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More detall

PHP |zval
Python | PyObject
Ruby |VALUE
Lua TValue

H. Muhammad and R. lerusalimschy. C APlIs in extension and
extensible languages. Journal of Universal Computer Science,
13(6):839-853, 2007.
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Applicability

o Everything
o Perl
o PHP
o Ruby
o Tcl—1think

o Except speci cation

o Lua
o Python

@ Not at all
o Javascript
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Simple listings: $i =0

Il $i = 0;
{
zval = p_i;
php_hash_find (LOCAL_ST, "', 5863374, p_i);
php_destruct (p_i);
php_allocate (p_i);
ZVAL_LONG ¢p_i, 0);
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Example: $i =0
Il $i = 0;
{
if  (local_i == NULL)
{
local_i = EG (uninitialized_zval_ptr);
local_i ->refcount ++;
zval = p_lhs = &local_i;

zval +value;
it (( *p_lhs) ->is_ref)
{

/I Always overwrite the current value
value = xp_lhs;
zval_dtor (value);

}

else

ALLOC_INIT_ZVAL (value);
zval_ptr_dtor (p_lhs);
*p_lhs = value;

}

ZVAL_LONG (value, 0);



Introduction to phc

Challenges to col

mpilation

phc solution: use the C API

Speedup

== NULD

= EG (uninitialized_zval_ptr);
> refcount  ++;

}
2val + p_lhs = &local i;

ths = local_j;
it (sp_hs = ths)
it ((+p_ths) ->is_ref)

Il First, call the destructor to remove any data structures.
Il associated with Ihs that will now be overwritten
2val_dtor ( +p_lhs);

Il Overwrite LHS

(+p_lhs) >value = rhs -> value;

(+p_ihs) >type = rths > type;

2val_copy_ctor ( +p_lhs);

else

{
2val_ptr_dtor (p_lhs);
it (hs ->is_ref)

Il Take a copy of RHS for LHS
“p_lhs = zvp_clone_ex (ths);

else
{

JI Share a copy
ths -> refcount  ++;
*p_lhs = rhs;
}
)
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@ Speedup
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IR Epeed-up .

0.1x

(10 times slower than the PHP interpreter)

Trinity College Dublin
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The problem with copies

<?php
for ($ = 0; $i < $n;
$str = $str . "hello"
?>
<?php

for ($i = 0; $i < $n;

{

$T = $str . "hello”
$str = $T;

}

?>

$i ++)

$i ++)
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9 Constant folding

<?php <?php
$T = "5" + true ; $T = 6;

> >

Trinity College Dublin
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o Constant folding
@ Constant pooling

<?php
$sum = O;
for ($i = 0; $ < 10; $i=$i +1)
{

$sum .= "hello" ;

7>

Trinity College Dublin
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Optimization

o Constant folding
o Constant pooling
9@ Function caching

/I printf ($f);
static php_fcall_info printf_info;

php_fcall_info_init ( "printf" ,  &printf_info);

php_hash_find (
LOCAL_ST, "f* , 5863275, &printf_info.params);

php_call_function ( &printf_info);
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Optimization

o Constant folding
o Constant pooling
o Function caching
@ Pre-hashing

I $i = 0;
{
zval * p_i;
php_hash_find (LOCAL_ST, "I, 5863374, p_i);
php_destruct (p_i);
php_allocate (p_i);
ZVAL_LONG ¢p_i, 0);
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Optimization

o Constant folding

o Constant pooling

o Function caching

o Pre-hashing

@ Symbol-table removal

Il $i = 0;

{

php_destruct (local_li);
php_allocate (local_i);
ZVAL_LONG ¢ local_i,

0);
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Current speed-up

ueawl

, leans

Jlreapnajdwis

|reanajdwis

|less|dwis

adwis

anals

doojpaisau

: : : Xujeuw

Zlapuew

|apuew

‘I osdesy
Emleusey
N S — (T
[ I— e
” _H ehre
— 70
—

Luewisxoe

I} I} I}
T
N — o

rewyouaq pajidwod jo dnpaads

o



Introduction to phc
Challenges to compilation
phc solution: use the C API
Speedup

Summary

o Scripting languages pose new problems for compilers
o Solution: Re-use existing run-time

o Speed-ups of 1.5x
o Future work: Precise optimization required for speed

0 http://phpcompiler.org
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