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The mysqlnd green house

Gardening mysqlnd — Concepts and Internals



Use the URL not the slides!

The slides are a quick copy of the real stuff at:

http://blog.ulf-
wendel.de/mysqind_plugin_ipc2010.html
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Target audience

PHP developers with
C programming knowledge.

Familarity with PHP
extension writing is benefitial.

»,Das MySQL-Treibhaus erweitern ...
Level: Experte®, Session description
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Quick poll: are you a man?

Raise your hand, if you call yourself a man.
Not a lamer, not a sissy - a real man.

Cowboys, who of you calls himself an
Open Source developer?

Please state your name!
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The pub, the idea, the demo




The MySQL native driver for PHP

Server API (SAPI)
CGl CLI Embed ISAPI NSAPI  phttpd thttpd
Zend Engine PHP Runtime
PHP Extensions

bcmath mysgl mysqgli mysqlnd pdo pdo_mysgl xml
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Replacement for libmysql

Smysqli = new mysqli(...);
smysgl = mysqgl connect(...);
Spdo = new PDO(...);

|
PHP (SAPI, Zend, Runtime)

PHP Extensions
mysqli mysql PDO_MYSQL

mysqlnd (or MySQL Client Library AKA libmysqgl AKA Connector/C)

MySQL Server
i
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How to grow/extend mysqlnd

*.php PHP Application
*.C ext/mysql, ext/mysqli, ext/PDO_MYSQL
*.C mysqlnd
*.C mysqind plugin
*.C MySQL Server

Fﬁ Wéggqnﬂf
COIMErEEe

- SR e -



What mysqlnd plugins can do!

Drupal, Symphony, phpMyFAQ, phpMyAdmin, Oxid, ...

ext/mysql, ext/mysqli, ext/PDO_MYSQL
mysqind
mysqind plugin

Load Balancing Monitoring Performance

MySQL Server
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What are mysqlnd plugins?

Extension
® Adds new functionality

Proxy
®© Surrogate
® Intermediary

A ,lﬁq.'lﬂa'
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Plugin vs. MySQL Proxy (I)

Hardware Software
PHP application  C/Java/.NET/PHP... application

Application server
mysqind plugin MySQL Proxy

Dedicated server MySQL Proxy

Database server MySQL Server
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Choose: C API or wire protocol

Layer Software
PHP application  C/Java/.NET/PHP... application
C API mysqind plugin

Wire protocol mysqind plugin MySQL Proxy

F- i ! |'TEJI
BEBES
coverence

- SN el -






Start your GCC's, boys!

You want mysqglnd plugins because

® 100% transparent = 100% compatible
® Cure applications without touching .php
® No extra software, no MySQL Proxy!

® Extend, add driver functionality

All you need to is

® ... write comments into comment files (*.c)
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mysqlnd modules

Connection
mysqlnd.c
Statement

* ps.C

PHP Extension Infrastructure

php_mysqglnd.c

Core
mysqlind.c
Modules
Resultset Resultset Meta
* result.c * result_meta.c
Network Wire protocol
* net.c *_wireprotocol.c

Statistics

*statistics.c
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mysqlnd modules are objects

struct st mysqlnd conn methods {
void (*1init) (MYSQLND * conn TSRMLS DC) ;
enum func status (*query) (
MYSQLND *conn, const char *query,
unsigned int query len TSRMLS DC) ;
/* ... 50+ methods not shown */

b

struct st mysqlnd connection ({
/* properties */

char *host;
unsigned int host len;
JxX L. .. %/ a

/* methods */
struct st mysqlnd conn methods *m;

b g
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The classes

# public #private (not final!) #total
Connection 48 5 53
Resultset 26 0 26
Resultset Meta 6 0 6
Statement 35 1 35
Network 11 0 11
Wire protocol 10 0 10
Total 136 6 142

Revision 299098 = PHP 5.3 on May, 7 2010 -
Andrey continued working since then...
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Extending Connection: methods

/* a place to store orginal function table */
struct st mysqglnd conn methods org methods;

vold minit register hooks (TSRMLS D)
/* active function table */
struct st mysqlnd conn methods * current methods

= mysqlnd conn get methods() ;

/* backup original function table */
memcpy (&org methods, current methods,
sizeof (struct st mysglnd conn methods) ;

/* install new methods */

current methods->query =
MYSQLND METHOD (my conn class, query);
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Extending: parent methods

MYSQLND METHOD (my conn class, query) (MYSQLND *conn,
const char *query, unsigned int query len TSRMLS DC) {

php printf ("my conn class::query(query = %s)\n",
query) ;

query = "SELECT 'query rewritten' FROM DUAL";

query len = strlen(query);

return org methods.query(conn, dquery, query len);

}
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Extending: properties (concept)

OO0 concept mysqind C struct member comment
Methods struct object_methods * methods  Function table
Properties c_type member Parent properties
List of void*.
Extend_ed void ** plugin_data One void* per
properties

registered plugin
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Extending: properties (API)

void minit register hooks (TSRMLS D) {
/* obtain unique plugin ID */
my plugin id = mysqlnd plugin register() ;
/* snip - see Extending Connection: methods */

}
static PROPS** get conn properties (const MYSQLND *conn TSRMLS DC) {

PROPS** props;
props = (PROPS**)mysqlnd plugin get plugin connection_data
(conn, my plugin id);

if (!props || ! (*props)) {
*props = mnd pecalloc
(1, sizeof (MY CONN PROPERTIES), conn->persistent);
(*props)->query counter = 0;
}

return props;
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Daddy, it is a plugin API !

mysqlnd_plugin_register()
mysqlnd_plugin_count()

mysc
mysce

mysa

mysa
mysa

mysce

NC
NC

NC

NC
NC

NC

_P
_P
_P

ugin_get_p
ugin_get_p
ugin_get_p

ugin_connection_data()
ugin_[result|stmt]_data()
ugin_[net|protocol]_data()

_conn_get_methods()
_[result|result_meta]_get_methods()
_[stmt|net|protocol]_get_methods()
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O Limitations: use your Ieadfo& Jb e
o Chaining: alphabetical = rarndom ordergs



On PHP, the borg and ladies

*_php files

* ¢ files
Borg drone ,,PHP" (SAP interface, Zend unit, Runtime implants)
Borg technology extension
ext/curl ext/xml ext/mysqli ext/mysqind_plugin

libcurl libxml mysqlnd mysqind
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What borg technology can do!

class proxy extends mysglnd plugin connection {

public function connect (Shost, ...) {
/* security */
Shost = '"127.0.0.1";

return parent::connect (Shost);
}
public function query(Squery, ...) {
error log(Squery) ;
return parent::query ($Squery) ;
}
}
mysqlnd plugin set conn proxy (new proxy())
(auto prepend.inc.php)

any php mysql app main();
(index.php)
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Userspace plugin motivation

Availability: maximum
Creative potential: endless
Ease of use: absolutely
Fun factor: tremendous

US citizen: you must read and comply to the
following security rules
* Security, Limitations, Chaining: consult homeland security
« The C API has not been designed to be exposed to the userspace
* Continued on page PHP_INT_MAX.
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Starting w. ext/mysqlnd_plugin

How to create an extension? Choose!

®© Ueber-lady book (ULB) templates
© Extension generators

© Striping an existing extension

© Extension skeleton
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Repetition: MINIT of a plugin

static PHP MINIT FUNCTION (mysglnd plugin) {

}

/* globals, ini entries, resources, classes */

/* register mysqglnd plugin */
mysglnd plugin id = mysqlnd plugin register();

conn m = mysqlnd get conn methods() ;
memcpy (org conn m, conn m,

sizeof (struct st mysqglnd conn methods));

conn_m->query = MYSQLND METHOD (mysqlnd plugin conn, query);

conn m->connect = MYSQLND METHOD (mysglnd plugin conn, connect);

(my php mysglnd plugin.c)

enum_ func status MYSQLND METHOD (mysqglnd plugin conn, query) (/*
*/) A

}

/*ooo0 %/

(my mysglnd plugin.c)

PHEE
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Task analysis: C to userspace

class proxy extends mysglnd plugin connection {
public function connect (Shost, ...) { .. }

}

mysglnd plugin set conn proxy(new proxy());

write a class "mysqglnd_plugin_connection" in C
(->ULB)

accept and register proxy object through
"mysqlnd_plugin_set_conn_proxy()"
(->ULB)

call userspace proxy methods from C
(-> ULB or - optimization - zend_interfaces.h)
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Calling userspace

MYSQLND METHOD (my conn class,connect) (

MYSQLND *conn, const char *host /* ... */ TSRMLS DC) ({
enum func status ret = FAIL;
zval * global user conn proxy = fetch userspace proxy();

if (global user conn proxy) ({
/* call userspace proxy */
ret = MY ZEND CALL METHOD WRAPPER
(global user conn _proxy, host, /*...*/);
} else {
/* or original mysglnd method = do nothing, be transparent */
ret = org methods.connect(conn, host, user, passwd,
passwd len, db, db len, port,
socket, mysql flags TSRMLS CC) ;
}

return ret;

}
(my mysglnd plugin.c)
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Simple arguments

MYSQLND METHOD (my conn class,connect) (/* ... */, const char *host,
AL |
/* ... */
1f (global user conn proxy) {
/* ... */

zval* zv _host;
MAKE STD ZVAL(zv_host) ;
ZVAL STRING(zv_host, host, 1);
MY ZEND CALL METHOD WRAPPER
(global user conn proxy, zv_retval, zv host /*, ...*/);
zval ptr dtor(&zv_host);
/* .. */
}
/* ... %/
}
(my mysqglnd plugin.c)
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Structs as arguments

MYSQLND METHOD (my conn class, connect) (

MYSQLND *conn, /* ...*/) {

/*ooo0 %/

1f (global user conn proxy) {
J% 0oa Y

zval* zv_conn;
ZEND REGISTER RESOURCE
(zv_conn, (void *)conn, le mysqlnd plugin conn) ;
MY ZEND CALL METHOD WRAPPER
(global user conn proxy, zv_retval, zv_conn,/*, o X))
zval ptr dtor(&zv _conn);
/5 oo BY
}
/* .. */
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Are we done ?!

class proxy extends mysqlnd plugin connection {
public function connect (Sconn, S$host, ...) {
/* "pre" hook */

printf ("Connecting to host = '$s'\n", Shost);

return parent: :connect ($conn) ;

}

public function query ($Sconn, Squery) {
/* "post" hook */
Sret = parent::query(Sconn, S$query);
printf ("Query = '%s'\n", Squery);
return Sret;
}
}

mysglnd plugin set conn proxy(new proxy());
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Buildin class

PHP METHOD ("mysglnd plugin connection", connect) {

/* ... simplified! ... */

zval* mysglnd rsrc;

MYSQLND* conn;

char* host; int host len;

if (zend parse parameters (ZEND NUM ARGS () TSRMLS CC, "rs",

&mysqlnd rsrc, &host, &host len) == FAILURE) ({

RETURN NULL () ;

}

ZEND FETCH RESOURCE (conn, MYSQLND* conn, &mysglnd rsrc, -1,
"Mysglnd Connection", le mysglnd plugin conn);

if (PASS == org methods.connect(conn, host, /* simplified! */
TSRMLS CC))
RETVAL TRUE;
else

RETVAL FALSE;
}

(my mysqglnd plugin classes.c)
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Sugar!

class global proxy extends mysqglnd plugin connection ({
public function query ($Sconn, Squery) {

printf ("%s(%$s)\n", @ METHOD , S$Squery);
return parent::query(Sconn, S$query);
}

}

class specific proxy extends mysglnd plugin connection ({
public function query($Sconn, Squery) {
printf ("s3 EENRE , SO D ST A
Scuery = SEFLECTE 'mysqglnd is cool'";

return parent::query ($conn,

squery) ;
}

mysqlnd plugin set conn proxy(new global proxy()):;
Sconnl = new mysgli(...);

Sconn2 = new PDO(...);

mysqglnd plugin set conn proxy (new specific proxy (), $conn2);
(1 love mysglnd.php)



Sugar, sugar!

class proxy extends mysglnd plugin connection ({
pubTsSEEEEE-t i on connect (Shost /*... */) {

$conn = @parent: :connect($host /*... */);
if (!'Sconn) {
my memcache proxy set("failed host", S$host);

$failover hosts = my memcache proxyget("failover hosts");
foreach (S$failover hosts as Shost)

{
Sconn = (@parent::connect (Shost /* ... */);
if (Scoralibe’
my memcache proxy set ("working host", Shost);
break;
} else {
my memcache proxy set("failed host", S$host);
}

}
}

return Sconn;

}
}

(client failover with config.php)



Sugar, sugar Baby!

Spdo = new PDO(...);
$proxy = new mysglnd plugin connection();
$proxy->getThreadId (mysqlnd plugin pdo to conn($pdo)) ;

(1 do not love pdo.php)




Contact: ulf.wendel@sun.com, Credits: Andrey Hristov
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