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Questions

. What are extensions?
. Why would you write an extension?

. How do you write an extension?




What are extensions?

. Additional functions and classes

. Written in C

. Elther compiled In, or a shared object

. Bundled with PHP, distributed through PECL, or distributed separately




Why write an extension?

. Wrap existing library
. Not everything can be done in userland

. Speed




Wrapping Libraries




Unpossible Iin userland

. Information or resources shared between requests: persistent connections, PHP
objects

. Peeking into internals: vid, Xdebug, opcache
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. |t takes a lot more time

. It takes a lot more time to debug

{0 maintain

. |t takes a lot more time




Oh, Belgium!




Polygon Simplification

"geometry": {
|Itypell : "PO-I.ngn"f
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Ramer-Douglas-Peucker algorithm

. Recursive algorithm for line/polygon simplification
. Computationally intensive

. 100 runs with episilon of 0.01:
. PHP function: 45.3s

. C implementation in extension: 0.37s
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From 45.3s down to 0.37s
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What makes up an Extension?

. config.m4/config.w32
configure options and build instructions

. php_extension.h
header files and glue

. extension.c

extension definition and function implementation

. l1b/algorithm.c
C iImplementation of algorithms

. tests/*.phpt
Tests written In PHP



Build Instructions
config.m4

comments:

dnl config.m4 for extension geospatial

Configure option definition:

PHP_ARG_ENABLE(geospatial, whether to enable geospatial support,
[ --enable-geospatial Enable geospatial support])

Build instructions:

1f test "$PHP_GEOSPATIAL" !'= "no"; then

PHP_NEW_EXTENSION(geospatial, geospatial.c geo_array.c, $ext_shared)
fi



Build Instructions
config.w32

comments:
// vim:ft=javascript

Configure option definition:

ARG_ENABLE('"geospatial", "enable geospatial support”, "no"),;

Build instructions:

1f (PHP_GEOSPATIAL !'= "no") {
EXTENSION("geospatial", "geospatial.c geo_array.c'"),
}



Building the Extension
. phpize
Brings In headers and creates configure script

. ./conflqgure
Runs system checks, and creates Makef1ile

. make

Builds the extension



Header File

Guard:

#1fndef PHP_GEOSPATIAL_H
#define PHP_GEOSPATIAL_H

#define PHP_GEOSPATIAL_VERSION "0.1.1-dev"

Module definition:

extern zend_module_entry geospatial_module_entry;
#defline phpext_geospatial_ptr &geospatial_module_entry

Module Initialiser declarations:

PHP_MINIT_FUNCTION(geospatial),
PHP_MINFO_FUNCTION(geospatial),

Forward declarations:
PHP_FUNCTION(rdp_simplify);

#endlf /* PHP_GEOSPATIAL_H */



Extension Set-Up
Headers and Function Definition

Header Inclusions:

#1nc’
#1NC

ude
ude

#1nc’

ude

#1nc lude
#1nc lude

#1nc lude
#1nc lude

llphp . hll
"php_ini.h"
"ext/standard/info.h"

"php_geospatial.h"”
"php_geospatial_arginfo.h"

"Zend/zend_exceptions.h"
"ext/spl/spl_exceptions.h"



Extension Set-Up
Function Definitions

php_geospatial.stub.php

<?php
/** @generate-function-entries */
function rdp_simplify(array $points, float $epsilon): array {}

Generates php_geospatial_arginfo.h:

/* This 1s a generated file, edit the .stub.php file 1nstead.
* Stub hash: el28dccdbd9aa407d95c5b62e8000cbhl12dObffa3 */

ZEND_BEGIN_ARG_WITH_RETURN_TYPE_INFO_EX(arginfo_rdp_simplify, 0, 2, IS_ARRAY, 0)
ZEND_ARG_TYPE_INFO(O®, polnts, IS_ARRAY, 0)
ZEND_ARG_TYPE_INFO(®, epsilon, IS_DOUBLE, 0)

ZEND_END_ARG_INFO()

ZEND_FUNCTION(rdp_simplify);

static const zend_function_entry ext_functions|[] = {
ZEND_FE(rdp_simplify, arginfo_rdp_simplify)
ZEND FE END

I



Extension Set-Up
Module Definition

Module (Extension) definition:

zend_module_entry geospatial_module_entry = {
#1T ZEND_MODULE_API_NO >= 20010901
STANDARD_MODULE_HEADER,
#endif
"geospatial",
ext_functions,
PHP_MINIT(geospatial),
NULL,
NULL,
NULL,
PHP_MINFO(geospatial),
#1T ZEND_MODULE_API_NO >= 20010901
PHP_GEOSPATIAL_VERSION,
#endlf
STANDARD_MODULE_PROPERTIES
3

Handle Shared Object Loading:

#1fdef COMPILE_DL_GEOSPATIAL
ZEND_GET_MODULE(geospatial)
#endif



Module INITIalisation

PHP_MINIT_FUNCTION(geospatial)

Extension Set-Up
Auxiliary Init and Info sections

REGISTER_DOUBLE_CONSTANT("GEO_DIAMETER", GEO_DIAMETER, CONST_CS|CONST_PERSISTEI

{

return SUCCESS:
}
Module INFO

PHP_MINFO_FUNCTION(geospatial)

{

(€0 R & Bl & &

np_1nfo_print_ta
np_1nfo_print_ta
np_info_print_ta

np_1nfo_print_ta

(IS & S

le_start();
le_header (2,
le_row(2,
le_end();

"Version",

"Geospatial functions", "enabled");

PHP_GEOSPATIAL_VERSION);



Implementing the function

. Parse Input Parameters
. Convert Data into Right Format

. Run Algorithm

. Return Result

R, — -Rg, =81GT,,



Parsing Input Parameters

PHP_FUNCTION(rdp_simplify)
{

zval *polnts_array;
double epsilon;

ZEND_PARSE_PARAMETERS_START(2, 2)
Z_PARAM_ARRAY (points_array)
Z PARAM_DOUBLE(epsilon)
ZEND_PARSE_PARAMETERS_END( ),

. A different macro for each different data type
. Matched with a C data type

. Tests for type matches
. Can deal with optional arguments too



zval?

PHP's representation of a value

. Contains the type: Z_TYPE_P(polnts_array)
. Contains the value: Z_ARRVAL_P(polnts_array)

IS DOUBLE, IS_STRING, IS _ARRAY, ...
Z DVAL_P(lat),Z STRVAL_P(type), ...

1t (Z_TYPE_P(polnts_array) != IS_ARRAY) {
return;
J



Parsing Input Parameters

Z PARAM ARRAY array zval”
Z PARAM ARRAY HT array HashTab le
Z PARAM BOOL boolean zend_bool
Z PARAM DOUBLE double doub le
Z PARAM LONG long zend_long
Z PARAM OBJECT OF CLASS object of specific type zval™®, zend_class_entry
Z PARAM PATH path zend_string®
Z PARAM STRING string char*,size t
Z PARAM STR string zend_string*

https://wikli.php.net/rfc/fast_zpp




Converting from PHP variables

points = geo_hashtable_to_array(poilnts_array TSRMLS_CC);
1t (!points) {

return,
}



Converting from PHP variables

geo_array *geo_hashtable_to_array(zval *array TSRMLS_DC)
1

geo_array *tmp,

i1nt element_count, 1 = 0;
zval *entry,

double Llon, lat;

element_count = zend_hash_num_elements(Z_ARRVAL_P(array));
tmp = geo_array_ctor(element_count);

ZEND_HASH_FOREACH_VAL(Z_ARRVAL_P(array), entry) {
1f (!parse_point_pair(entry, &lon, &lat TSRMLS_CC)) {
goto failure;

J

tmp->x[1] = lon;
tmp->y[1] = lat;
tmp->status[i] = 1;

1++;
} ZEND_HASH_FOREACH_END( ) ;

return tmp,

fallure:
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Run Algorithm

rdp_simplify(points, epsilon, 0, polnts->count - 1);

T



RDP (PHP)

static private function simplifyInternal( &$points, $epsilon, $start, $end )
1

$firstPoint = $polints[$start],

$lastPoint = $points[$end];

$index = -1,

$dist O,

it ( $end - Pstart < 2 ) {
return;
)

for ( $1i = $start + 1; $i < $end; $i++ ) {
if ( !isset( $points[$i] ) ) {
contlinue;
}

$cDist = self::findPerpendicularDistance( $points|[ $1 ], $firstPolint, $lacs

if ( $cDist > $dist ) {
$dist = $cDist;
$index = $1;

)
1f ( $dist > $epsilon ) {
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RDP (C)

vold rdp_simplify(geo_array *polints, double epsilon, 1int start, int end)
{

double firstX = poilnts->x[start], firstY = points->y[start];

double lastX points->x[end], lastY = polnts->y[end];

int i1ndex -1, 1;

double dist ©.0, current_dist;

1f (end - start < 2) {
return;
)

for (1 = start + 1, 1 < end; 1++) {
1f (!polnts->status[i]) {
contlinue;
}

current_dist = rdp_find_perpendicular_distable(polints->x[1], polnts->y[1],
1f (current_dist > dist) {

dist = current _dist;
lndex = 1;

h

1f (dist > epsilon) {
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Return Result

PHP_FUNCTION(rdp_simplify)
{
zval pair;

array_1init(return_value);

for (1 = 0; 1 < polnts->count; 1i++) {
if (points->status[i]) {
array_1init(&pair);
add_next_index_double(&palr, polnts->x[1]);
add_next_index_double(&palr, polnts->y|[i]);
add_next_index_zval(return_value, &pair),;

¥

geo_array_dtor(points);



Returning Scalar Values

Set Return Value:
RETVAL_ FALSE:

RETVAL_STRING(trace_fname);

Set Value and Return Immediately:
RETURN_BOOL( !mongoc_cursor_1s_alive(lntern->cursor)),;
RETURN_LONG(zend_memory_usage(0));

RETURN_STRING(1->function.function),;



Memory Management

. If you allocate something, you need to free It

. PHP Memory Management helpers: emal loc, efree
. To prevent PHP from cleaning up input arguments:

Z_ADDREF(zval);

. But make sure to remove the reference later:

zval_ptr_dtor(&zval);



Tests

. Go Into the tests/ directory
. phpt format

. Run with make test Intop source directory



Example Test File

tests/rdp-belgium.phpt

- -TEST- -

Test for rdp_simplify

--FILE--

<?php

$json = json_decode( file_get_contents( dirname( _ FILE__ ) . '"/rdp-belgium.json'

$points = $json[O]->geometry->coordinates|[0O];

$result = RDP_Simplify( $points, 0.001 );
var_dump( count( $result ) );

$result = RDP_Simplify( $points, 0.01 );
var_dump( count( $result ) );

?2>

- -EXPECT- -

int (1029)

int (261)

. Sections: TEST, INI, FILE, EXPECT, EXPECTF
. Simple PHP script



Debugging Tools
gdb

— allows the inspection of programs when they're running
- export USE_ZEND_ALLOC=0

valgrind

- tells you about memory corruption and allocation issues
— export ZEND_DONT_UNLOAD_MODULES=1
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Let's Get Practical

Project Directory:
mkdir tutorlal-geospatial && cd tutorlal-geospatial && git 1nit

Skeleton:
php ~/dev/php/php-src.git/ext/ext_skel.php

--ext geospatial --author "Your Name" --dir . --onlyunix
Algorithms:

wget https://drck.me/files/dump/rdp.tgz -0 /tmp/rdp.tgz

mkdir lib && cd lib && tar xvzf /tmp/rdp.tgz && cd -

Test File:
https://drck.me/files/dump/geojson-belgium. json

PDF with Code as Diffs:
https://drck.me/files/dump/tutorial-geospatial. pdf

GIT repository:
https://github.com/derickr/tutorial-geospatial
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