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Open Source apc@facebook

7 o7 :
T e § G e A
" =LA Miysol

Customized soure Pr Facebooldequirrments.
Global collaboration is benebcial.

OOwn the stackO.

Original Facebookaleases:
Thr ift , PHP Shell and theFirefox T oolba r.

http://developers.facebook.com/opensaaphp
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http://developers.facebook.com/opensource.php

Alternative PHP Cache (APC) apc@facebook

http://pecl.phmet/packages/APC/

APC Derelopers:

. George Schlossnagle  llia Alshanetsky
(APC is a free, open,and robust framevork Daniel Cowgil f Marcus |I3Sf99f
for cachingand optimizing PHP intermediate REEIIE L0 Sl SR

p Gopal Vijayaraghavan Brian Shire
codeO Edin Kadribasic

Provides a signibcant PHP intezper performance incease
PHP variable cache can also be useapplication specibc benebpts.

Open souce allavs collaborationpug Pes and optimizations.


http://pecl.php.net/packages/APC/
http://pecl.php.net/packages/APC/
http://pecl.php.net/packages/APC/
http://pecl.php.net/packages/APC/

The APC Advantage apc@facebook

Requests per second gvide a blunt measement of perbrmance gains.

Configuration Requests Per Second

PHP 2.47 rps. N
APC User 5.24 rps. 2.12 x

APC User & File 22.01 rps. 8.91 x

Facebook 29.56 rps. 11.96 x

Measuements made usimgpache Bench (ab) with 1000 totaquestsgconcurency of 40.
Executed on a dual Dual CetAMD Opteron 2.2Ghz8GB RAM.



PHP vs. APC

apc@facebook

Start Request

Compilation

Convert PHP source
iInto opcodes

Execute opcodes

End Request

Start Request

APC hook SIS Opcode
' Cache

Compilation :

Convert PHP source

iInto opcodes

APC hook
Store

Execute opcodes

Hit
Fetch Opcodes

End Request



From Code to Opcode

apc@facebook
PHP Souwe Opcodes
<?php ASSIGN !0 OHello+World%210
$output = OHello World!O; ECHO 10
echo $output; RETURN 1
2> ZEND HANDLE_EXCEPTION

Opcode output generated with theulcan Logic Dissassembler (VLD)
by Derick Rethans (http://pecl.phpet/packages/VLD/)


http://pecl.php.net/packages/vld/
http://pecl.php.net/packages/vld/

From Code to Opcode

apc@facebook

PHP Soure

<?php
$output = OHello WorldO;
if($_GET[OexclaimO]) {

$output .= O!0;
} else {

$output .= O.0;
}
echo $output;
>

Opcodes

ASSIGN 10, OHELLO+WORLDO
FETCH R GLOBAL $1, 0 GETO
FETCH DIM_R $2, $1, OexclaimO

IMPZ $2, ->6
ASSIGN_CONCAT 10, 0%210
JMP >7

ASSIGN _CONCAT 10, 0.0
ECHO $0

RETURN 1

ZEND_ _HANDLE_EXCEPTION

Opcode output generated with theulcan Logic Dissassembler (VLD)
by Derick Rethans (http://pecl.phpet/packages/VLD/)


http://pecl.php.net/packages/vld/
http://pecl.php.net/packages/vld/

<? phpinfo(); ?> apc@facebook

APCSwppot fenades

apocache by defat ____Jon o

[ R I LI phpinD() displgs conbPguration infmation
poenabod oo o

apofle_updte protection o Jo

pogot a0 e
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Basic Configuration Options apc@facebook

apoenable Jo  SREWEAE

apc.enabled_cl B EnableAPC when running via the command line

Name of the Ple mask wheras speciPedytmma



Cache Size and Hints

apc@facebook

apc.shm_segments

@ Facebook:

apcshm_segments=1
apcshm_sez=648

apc.num_bles hint 1000

apc.user_entr ies_hint (4096

@ Facebook:

apcnum_bles hint=100
apcuser_enies_hint=640000

One shaed memoly segment equired

Size needs to hold all bPle and user entries
Monitor usage usingpa.php
Extra space isaguired for deleted entries

Behaes poory when memoy is at caacity

Hints optimize hash lookup tables

Maximum rumber of Ples or user entries



Locking Mechanisms apc@facebook

Locking type
File Lock s Uses Ple locking operations

Defuult Stablenot effecient

IPC Sema phor e Lock s Faster alternate to ble locks

Linux Futex Lock s Architecture specibd_inux Kernel 2.6.x or later
EXFERIAIEL Signibcant pesfmance gain

othr ead mutex Lock s Better alternatie to Linux Futex Locks

EXPERIMEML Same pedrmance gain

Curently Used @akebook  \1qre stablemore architecture suppot

spin Lock s Ported from the RostgreSQL pbject
EXPERIMEMNL Runs in user space



Locking Performance
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Locking Performance (Overlayed)
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To Stat or Not to Stat? apc@facebook
APC stats bles to determine if th€ been updated

Start Request
@ Facebook:

apcstat=FALSE Disabling updates will inease pedrmance stat() ~—
Opcode
e APC hook >
| APC hook oo

Compilation :

Requies restatt or apc_cache_clear() to update

Convert PHP source
Into opcodes

Store

CVSSVN and rsync backdate modibed times

@ Facebook: _ : :
apcstat_ctime=FALsE Stat_ctime checks the eation time or updates

Execute opcodes R :
Hit

End Request



Slam Defenses & TTL apc@facebook

I  Speads load on stanp by only caching gan pecent of requests

A non-blocking write lock povides a better solution to setting slam_date

Read updated Ples after givdelg to prevent loading incomplete Ples

ELE Il OTime to LigO
apcusert o Maximum time a cache enyrcan emain in cache

Inline garbage collectoemoves deleted entries &m cache as soon as possible
Entries still in useya request will be emoved after the gc_ttl has expad.



Filters apc@facebook

Limits the maxiram ple size that will be cached.

A regular expession that excludes ble®i being cached.

Setting to zeo causes bles to onkache if thg match ac.plters.

e ale Logs bles excluded due to edltate binding issues



Recent Features apc@facebook

apc.include_once_o verride [0 | Optimizes include _once() calls
EXPERIMEML

ST (I  Upload pogress suppdr

EXPERIMEML

apc.localcache 0 A process localized cache

apc.localcache_siz e

EXPERIMENL



apc.php

apc@facebook

| eean it | 723z [ oy cashe i | s cade s ] eision chede |

General Cache Information

APC Version 3.0.15-dev

PHP Version 5.2.2-dev

APC Host shirebook.local

Server Software Apache/1.3.37 (Darwin) PHP/5.2.2-dev

Shared Memory 1 Segment(s) with 800.0 MBytes
(mmap memory, file locking)

Start Time 2007/04/30 23:32:27

Uptime 3 minutes

File Upload Support 1

File Cache Information
Cached Files

Hits

Misses

Request Rate (hits, misses)
Hit Rate

Miss Rate

Insert Rate

Cache full count

User Cache Information
Cached Variables

Hits

Misses

Request Rate (hits, misses)
Hit Rate

Miss Rate

Insert Rate

Cache full count

Runtime Settings
apc.cache_by_default
apc.enable_cli
apc.enabled
apc.file_update_protection
apc filters

apc.gc_ttl
apc.include_once_override
apc.localcache
apc.localcache.size
apc.max_file_size
apc.mmap_file_mask
apc.num_files_hint
apc.report_autofilter
apc.rfc1867
apc.shm_segments
apc.shm_size
apc.slam_defense
apc.stat
apc.stat_ctime

apc.itl
apc.user_entries_hint
apc.user_ttl
apc.write_lock

2 (397.6 KBytes)

15

2

0.08 cache requests/second
0.07 cache requests/second
0.01 cache requests/second
0.01 cache requests/second
0

0 ( 0.0 Bytes)

0

0

0.00 cache requests/second
0.00 cache requests/second
0.00 cache requests/second
0.00 cache requests/second

0

0

512

M
/tmp/apc.IXpNut
200

7500
162000
7500

1

Host Status Diagrams
Memory Usage Hits & Misses

89.5%

798.3 MBytes

] Free: 798.3 MBytes (99.8%) [ Hits: 15 (88.2%)
[ used: 1.7 MBytes (0.2%) [ Misses: 2 (11.8%)

Detailed Memory Usage and Fragmentation

1.7 MBytes ¥
798.3 MBytes

Fragmentation: 0%

apc.php is located in th&PC souce directory

User and Ple cache twser

Graphs of hit rates and memgrusage



API apc@facebook

http://us.phmet/mamial/en/ef.gc.php

army apc_cache_info (stnngcachebooleatimited) Cache inbrmation
army apc_sma info (booleammited) Shaed memor segment ifrmation.
boolearapc_stor e(stingkey, mixedvalueintttl) Store key/value pair in cache
boolearmpc_add (stnngkey, mixedvalueint ttl) Add key/value pair if & isnOn cache
mided apc_fetch (stingkey) Fetch the value associated witleyk
boolearmpc delete (stingkey) Delete the value associated witkyk
booleampc clear cache (stingcache) Clear all entries fom the cache
boolearmpc_compile Ple (stingpPle) Compile gien ble and sta in cachebypass all Plters.
booleampc_dePne consta nts (stingkey, Debne an aay of key/value constants.
arrayconstants
boolcase_sensite)
booleampc |oad_consta nts (string ley, Assign eachdy/value constants in cache using debPne(

bool case sensit)
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The UserOs Cache apce@facebook

User cache stags PHP variables axgs multiples requests on a per s&er basis.

Primary commandsdr utilizing the user cache:

boolear@pc_store(stnngkey, miedvalue)
miedapc_fetch(stingkey)

Optimize...

Application conbguration

Statistics such as site usagmuest typeserror conditions timing
Nt tier cache in adition to memcache or other caching sace

Database badd values that oglchange ragly like product listings
HTML or other output

Site behwaior like newn features A/B testsor rate controls


http://php.net/documentation/??????????????????????????
http://php.net/documentation/??????????????????????????
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Site-wide Server Variables: OSitevarsO apce@facebook

Facebook conwls site conPguration anddtures via the user cache

Controlling Site Behavior with "Sitevars"

Datacenter 'A'
Web Servers:

Engineers Users

\Q/\
L

apc_sitevar .php

Q Spawns requests
to multiple web

/\ servers

A o
A

Updates are simple and fast The site updates in the time
for the Engineer. It takes to make HTTP requests.

Datacenter 'B
web Servers:

Z N



Optimus Prime apc@facebook

Facebook primes g§@ache befre each code push or seer restar.
Ready to seve requests without deladue to compilation or updating cache values.
Handles immediate [30o0d oéquests with limited warm-up time

Staits with same cache state limiting drfnces betwen severs.

boolear@pc_store(stningkey, mpedvalue)

booleardpc_compile_Plegtingpble)


http://php.net/documentation/??????????????????????????
http://php.net/documentation/??????????????????????????
http://php.net/documentation/??????????????????????????
http://php.net/documentation/??????????????????????????
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Getting Started apc@facebook

Installation vi®©pecl installpgO
or source http://pecl.phmet/packages/APC/

Statt with a basic pc.ini Ple:

apcenabled=1
apcshm_sgz=100M

Install @c.php under the DocumentRootonPgue the USER andASS variables
Monitor apc.php br usage and adjust conbguration

Try tuning some of the discussed settings to mawmil@ation needs
Add someAPC user variables

Try different locking types

Try the gc.stat=0 setting

Measue changes in CPU usage and maxmreguests per second


http://pecl.php.net/packages/APC/
http://pecl.php.net/packages/APC/

apc@facebook






