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*Systemwide Metrics

*Ability to accept increased traffic in a graceful
and controlled manner

*Efficient delivery of content and services.
*Individual Metrics

*Minimal Interdependencies
*Low Latency
*Fast Delivery
*T'his 1s often used synonyr)nously with

performant’, but they aren't necessarily the
same.
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mportant to You

*Efficient resource utilization
*More satisfying user experience |
’Easier to manage

LS
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(or: Shouldn’t we be using Java for this? )

*PHP 15 a condpletely runtime language.
*Compiled, statically typed languages are

faster.

BUT
*Most bottlenecks are not in user code.
*PHP’s heavy lif ting 1s all done in C.
*PHP s fast to learn.
*PHP s fast to write.
*PHP is easy to extend.




Prglmature optimization is the root of all

evi

- Donald Knuth |

*Without direction and goals, optimization
will only make your code obtuse with a
minimal chance of actual improvement.

*Design for easy refactoring, but follow the

YAGNI principle.
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*Optimizations get exponentially more expensive as they
are accrued.

’Striking a balance between performance and features.

*Unless you can go live, all the performance in the
world 1s useless. |




- *Optimization takes work.

*T'here are some oPtimizations which are easy, but there
V4 ( ’ ’
is no silver bullet to make your site faster.

*Be prepared to get your hands dirty.
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== Nibirork Transfer 7 Mysql
2> Object Overhead | | 5
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Improve Object Overhead ~ Improve Mysql
Initial by 1000} by 20}
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Open Source

Even if vour projects aren 't open source

y proj P :
you can try and take a lesson from the
community:

Every part of the system can be open for
change, so look for the greatest impact you

can make, whether it's in PHP, Apache,
your RDBMS or wherever.
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1.Use a compiler cache.

includes. (2@;, gat nuw.Ler I§ ma(le' ur)
3.Be mindful of how you use your RDBMS.

4. Be mindful of all network resources.

5>.Use regular expressions cautiously.

6. Always build with caching in mind.

7. Output buffering and compression are good.
8. Watch for resource exhaustion.

9.Profile early, profile often.

10.Dev-Ops cooperation is essential.
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est Practices

2.Control your include trees to no more than 10
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*On every request, PHP will compile and execute the
indicated scripts.

*This compilation stage is expensive, and can rightfully

be avoided.
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2. Control Your Includes

¥

i

i : L ;

~ *Including a file is expensive, even when

.~ using a compiler cache.

: *Path resolution must be performed, resulting
. in at least one stat() and a realpathQ) call
f ~ *A reasonable number of includes is fine

I (and promotes good code organizatioﬁ),

| but 25, 50, 100* will impose a real

performance penalty.

*[ stick to 10 as my personal metric.
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*T'he number one bottleneck I see in most
systems is making poorly tuned (or poorly
strategized) querfes.

*No matter how was your PHP code, if it
take a second to pull your data from your
database, your scripts will take at least as

long to execute. |
. L ; :IJ;I
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- *Don't forget that reachmg network-

B available fata is expensive. SOAP and
other RPC mechanisms may be sexy, but
they:

*are slow

stie your quality of service to external services.
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’Regular expressions are an extremely
powerf ul m1n1zlanguage for matchmg and
modif ying text.

*As such, they can be very slow if you

evaluate complex patterns.

*Nevertheless, they are tuned for the job
they do. Use them but be mindful.
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6. Proactively Support
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*Caching (at the PHP level) is your most

powerful optimization tool.

*While you want to avoid premature
optimization, make sure that you write
your applications so as to make integrating
caching later on easy.

*Modifiable, refactorable code is good.
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7. Small is 1
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Output butfering and compression allow you to optimize
the amount of content you send to your clients.

This has two positive effects:
*]ess bandwidth ## lower costs

*Smaller pages #7 faster transfer times

*Smaller pages ## optimized networking
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8 Exhausuon

It is easy to exhaust resources, even without bemg CPU

bound

*Having your Apache processes due something slow.

*Surpassing the concurrency setting on your RDBMS.
*Saturating your internal network.
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9. Profile Often

Profiling 1s essential to understand how an application
will perform under load, and to make sound design
choices.

- Benchmarking 1s good.
* Use realistic data.

*If possible, profile on live’ data as well.
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! *Production problems are both time-critical and almost

r always hard to diagnose.

| *Build team unity before emergencies, not during thein

b

f" *It is essential that operations staff provide good feedback
5 and debugging information to developers regarding

: what code is Worklng and what is not.

*Similarly, it is essential that development staff heed both
pre-emptive and post-facto warnings from operations

staff.

escalations help ease angsty operations teams:. -

*Strict launch time-windows and oncall developer -

10. evz@ps ‘ooperaﬂon
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Compile Options
[woduley

*For fastest results either:
*Compile mod_ php statically
*Compile as a DSO, but with

~-prefer-non-pic

*I prefer non-PIC DSQO:s, as they have equivalent speed
metrics to the static libraries while still allowing flexible
recompilation of PHP and extension addition.

ke e e e ¢
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Distro vendors tend to ship code that will run on a
wide variety of platforms, and thus must avoid
architecture specific optimizations.

+.O3 (full optimizations)
».arch/-mcpu

*funroll_loops
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+.disable-all 1s a good place to start to decrease your
instance memory footprint.

*Since [ run non-PIC DSOs, I comp11e in only core
extensions I know I need everywhere and load others

through php.int.

Compile Options
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svariables_order » GPC’
’..register_argc_argv 2 Off
*register_globals # Off
*always_populate_raw_ post_data # Off
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*magic_quotes_gpc # Off

*Filter data with a custom treat_data function.
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*Keep include_‘path to a minimum.

*Fully qualify all pathnames where possible
inclide_once(’$LIB/Auth.php”);

VS

include_onceC’ Auth php);
*open_basedir » Off
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Munmme Error Eoggmg

*Error logging; especially to syslog, is quite slow. Enable
logging on your development server, and rectify all
warnings there. Disable it in producuon
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+PHP is a ‘runtime’
language 1n that all
scripts are compiled
and executed anew

on every request.

o
f
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. *Compilation is not
{ cheap, but 1s
|

amortizable
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1. Compiler Caches
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*PHP’s internal

compilation calls are
intercepted and checked
for the cached compiled
version, which is stored in
shared memory.

*T'here are still some
associated costs:

*Reinstantition
*Path resolution

*include guards
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* There is a smorgasborg of compiler caches:
2 7P e
*Tarck MMCache
*lonCube
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Optimizations




" Never do

1
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*DNS resolution for logging should always be done as a

& . ‘-'\.‘.'-.'..-.'.."-

post-process.
*Hostnamel .ookups Off

*Also, use IPs in mod_ access acls.

*This applies to PHP scripts as well. If you need to
reference network entities (RDBMSs, for instance) it is
more efficient to use IPs. | szl
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Avod Excessive Path
Exploration

*Eliminate (potentially recurswe) htaccess searching with

- AllowOverride None
*Avoid expensive file permission checks with
Options FollowSyml inks
— !1_."'|£ .5 e ->
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Process Bizing

*Determining an optimal setting for MaxClients is
difficult. Ideally you want to size it so that the server is
almost fully CPUutilized when that many clients are
performing average accesses. I 'his is highly application-

dependent. | |

*As a rule of thumb I start with 25 Fcpus, and work
up from there, looking for the load to hover around
#f:ipus while the system is heavily utilized.
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i Process Eizing

*Io prevent a thundering-herd effect, set StartServers and
MinSpareServers high. Ideally processes should always

be created in advance.

*Set MaxRequestsPerChild to a large number.
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*Disable discretionary log gin%) where possible. Verbose
logs are nice for debugging, but resign that to your
development server and true emergencies.
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 Disable Eeepahves

+HTTPA1 keepalives are designed to enhance

performance by avoiding the setup cost on TCP
connections for subsequent requests. Unfortunately, if
you have more active clients than MaxClients, it 1s also a

fabulous way to DoS yourself.
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The Eeepahve Problem

>

- Let's optimize based on average page service
e time for a user. Assume:

i *N objects on a ’[E C,%

K *tl seconds for connection.

4 *t2 seconds Eer page.

: *K seconds keepalive timeout.

Non- keepalive: N"(tl * tZ)
~ Keepalivee N'(¢2) < tl + K
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lingerd

*Due to some implementations in TCP/IP,

T N i s e et

when an

Apache request has been served, its socket can not be

immediately closed. Instead Apache must

inger on the

socket to ensure its send buffer is successfu.

ly sent.

*lingerd allows Apache to hand off the lingering socket
to a simple daemon whose sole purpose is handling
closes (and thus can do so very efficiently).
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*The goal is to pass off as much work to
the kernel as efficiently as _possible.

’f.
; *Optimizes PHP<OS Communication
*Reduces Number Of System Calls -
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Ouput Buffering

e Bitficient

e Hlexible

* In your script with ob_start()

* Everywhere with output_butfering ~

On (php.ini)
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*Most modern browsers support the ability to receive
content compressed with gzip or compress and to
decompress it for display.

*Browsers advertise this support with the Accept-

Encoding header. -

*Compressing content costs in CPU (up to 10} more
CPU intensive), but can shrink text-type contents by
up to 90k This allows for more aggressive buffer sizing
and fewer packets on the wire (i.e. faster downloads!) -

Content ompress1on
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% Content ‘ompressmn
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In php.ini

et

B vay)

® zlib.output_compression 7 On
or
® output_handler # ob_gzhandler

Handling compression inside PHP is convenient and
efficient, but lacks the flexibility of an external solution. "




ontent
_ <mod_gzip>

mod_gzip is an Apache module that allows for
highly configurable content compressions.

In addition to negotiated sessions, you can modify it's

behavior based on file names, browser settings and

MIME types.
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*In Apache 1.3
*mod_deflate

*In Apache 2.0

*mod_gz

*mod_ deflate
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*Optimizing content the old-fasioned way' is benefitial,

even In conjunction with content compression.
*Use CSS (often reduces page sizes by 30 1.

*Remove comments and whitespace.
*Use Javascript to generate repetitive HTML
*Use shortened URLss.

*Cut corners on well-formedness.
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tatic vs. 12 ynamic

*

child uses:
*A fair chunk of memory.

*Persistent resources like DB connections.

% ~ *mod_php 1s not a lightweight process. Each Apache
r

. *mod_php is optimized for serving dynamic content.
Serving static content with it results in the expensive
portions of the process being squandered




’Ideall . all static content should be served off server
opt1mlzed for that task.

*thttpd

*tux

XI5

/PSS
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' Static vs.

Even if you don't have the resources now, you can
s 7
prepare yourself fro serving static content separately as

follows:

$STATIC = "http://www.example.com";
<img src="<? $STATIC ?>/sample.gif" />

This simple technique will save you massive amounts of
heartache if you ever decide to serve static content
independently. Just change the value of $STATIC in one
place and you’re done.







X/ hat 1s Shared &othing?

*Shared Nothing is a buzz-word.
*Shared Nothing isn 't an architecture.
*Shared Nothing is the philosophy that a web apphcat1on

should not maintain it's own statef ulness.

*Shared Nothing says that statef ulness and inter-request
communication should be done through the data storage

layer.




- Shared &othmg is a I.ie

- (kinda)

shouldn't maintain statefulness in PHP apps, but instead
do it through things like the file system or a database.
This may seem like an evasion of responsibilit (it is),
but it is also a sound idea. The point is that RDBMS
vendors spend huge amounts of time and effort solving
the general problem of making data visible to clients in a |
consistent fashion. Its hubris (and a waste of time) to o
try and tackle the problem more efficiently. f

i
E | Shared nothing is a bit tricksy. It 813,8 that you
1




*Effectively infinte horizontal scalability (assuming your
data store can scale with you).

*Fully transparent failover capability.
*] ess hardcore business logic in your code.
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temptation.

shared memory> to handle session data.

Cautious Sessions

PHIPs session extension does not violate Shared

Nothing, but it certainly leads you down the path of
Standard session handlers use fast local storage (files,

'Io move from one machine to many and still have

sessions work, you need to move to a central
system which may not be as fast.

1zed storage



~ Sessions

*Never use session.auto_ start.

*Never set session.use_trans_ sid.

*Only use sessions when necessary.

Alternative: Use cookies as your session data store!
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Internal Functions

*Internal functions are implemented in C, and thus
always faster than functions written in PHP to do the
same job.

*This is true of any VM. executing on the underlying

hardware machine will always be faster.




W ey . S
S .-I'l H‘\-‘._ -
.

| ot o

Internal Eunctions

To demonstrate the difference, let's compare a hand-coded

version of binZhex() to the real thing,

function mybin2hex ($Stemp) {
Slen = strlen(Stemp);
Sdata = '':
for ($i=0; S$i<S$len; S$it++) {
Sdata.=sprintf("%02x" ,ord(substr(Stemp,$1,1)));
}

return S$data;

}

I would claim this was contrived if I hadn’t pulled the +
function from a recent posting to the PHP user manual
notes.

5
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enchmark %terate

Benchmark_ Iterate is a nice PEAR class for comparing

the performance of function implementations.

require once( "Benchmark/Iterate.php");
foreach(array( 'mybin2hex', 'bin2hex') as $func) {
Sb = new Benchmark Iterate;
$b->run('1000', S$func, S$Stest str);
Sresult = S$b->get();
print "S$funcit”;
printf("Clock Time: %1.6f\n",S$result[ 'mean']);
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- Iesting this on'a random 512 byte string, the following
results are quite telling:

SiEesstE = o0

EOMCSI=0e St 5107 0 +4 )
Fstest str = chr(rand(0,.128));
} | |

3
3
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mybin2hex Clock Time: 0.006157
bin2hex Clock Time: 0.000069
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Regular Expressions

Regular expressions are unfairly maligned. PCRE: are a
mini-language to themselves. %hey reed the same bad
code as any other language.

“O\w+1\s{1,2})*“
__Matc}es waro[g cm(l Taces §n§§J.e a cIuatt(l J;jns

“Ow+1\s{1,2})*+¢

P L t ke L-LL-LV"' ik&u‘fi _]\I\uc | asttr.zm S H,,
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. *Avoid database (and any external
| resource) lookups whenever possible.

*If you store configuration data in your
; DB, use a caching scheme to manage it.



Eetch @nly
- Need

’Lazy initialization is your friend - if you aren't sure
4 I 4 ’ ’
you re going to need it, dont pull it.

*Beware of platform-specific nuances:

*In MySQL fetching a column value forces a read of the entire
row, so aggressively fetching contents there makes sense.

*In Oracle, you can return a indexed column in an IOT
without ever looking in the table proger, and CLOB:s are

stored out-of-line, so it is cheaper to be selective in what you .

fetch. | a4
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*On systems that support them at the database/
driver level, prepared statements can give a
significant performance boost.

*On all systems, prepared statements can help
protect you against SQL injection attacks by

managing the escaping of your inputs.

Use @repared Statements

e ot "{_'-;.'r'
r
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: ,':" - EXPLAIN i1s5'the SQL keyword for instructing the
RDBMS to show you how it plans to execute a query
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mysql> explain SELECT itemid FROM member_queue WHERE member id = "4001" ORDER BY rank;+-------------- +---=-- '
L e 4mmmmmmmee +-mmmm- +-mmmmmms e + : .
| table | type | possible_keys | key | key_len | ref | rows |Extra | -
4mmmmmmmmm oo +------ Hmmmmmm e +------ +--=mmm--- +------ +-------- mmmmmm e + :

i | member_queue | ALL | NULL | NULL| NULL | NULL | 110123 | Using where; Using filesort |

i 4-mmmmm oo +------ 4mmmmmm e +------ +--mmmmm-- +------ +-------- S ERCELEEEEEEEEE LR LR +
1 row in set (0.00 sec)
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mysql> create index mem_id on member_queue(member_id);
Query OK, 110123 rows affected (4.32 sec) i

Records: 110123 Duplicates: 0 Warnings: 0 .3
)

mysql> explain select itemid from member_queue where member _id = "4001" ORDER BY rank; 3

fmmmmmm————— Hmmmmee fmmmmmmmm————— fmmmmmme Hmmmmmmae Hmmmmmee Hmmmmnn fmmmmmmmmm— e ———————— + ; g

| table | type | possible_keys | key | key_len |ref |rows |Extra | T

4mmmmmmmmm e +---mm Hommmmmmm e et Hmmmmmm +--mmm- R E R R R R + ]

| member_queue | ref | mem_id |mem_id| 5]|const| 1 |Using where; Using filesort |

4mmmmmmmmmmeen e 4mmmmmmmmmmmaeae 4mmmmmmm 4mmmmmmmnm N e e mmee +

1. row in set (0.00 sec)
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Non-Indexed %oms can

be BPisastorous

Here we have a join on two tables where the pivot is not

on either table, This results in n'm Cor

206160500000) rows being scanned.

mysql> explain select orderdetail.decription from orders, orderdetail where orders.userid = 1001 and orders.orderid =
orderdetail.orderid and available ='y'; :
Fommm————————— - o +----- Fmmmm———— +mm———— tmmm———— +ommmmm———eaa- +

| table | type | possible_keys | key | key len |ref |rows |Extra | 3
Hmmmmmmmmmmae- e Hmmmmmmm e S fmmmmmmna- fmmmmme fmmmmmmee R + t
|orders | ALL | NULL INULL| NULL | NULL | 500000 | Using where |
| orderdetail | ALL | NULL | NULL| NULL | NULL | 412321 | Using where | g
- fmmmmnn e —— FR— FUR Hmmmnnn Hmmmmmmns fmmmmmmmmmmaae + e
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*MySQL
*Enable slow query logging

*-log-longformat will report all non-indexed queries.

*Oracle

*Query against vbsession_wait for current queries

 *Query against vbsqlarea for cpu and ilo intensive queries.
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*The LIKE operator will only hit an index on its
leading static part.

*Only a single index will be used for a given tabfe
during query execution. If you need index hits on

more than one column, you need a multi-column index.

*Sorting based on a function is slow (usually requires a
result set scan unless your database supports function-

based indexes)

*Quter joins are much more costly than inner joins.

*Indexes make lookups faster, but writés slower.

%ndexing Gotchas






*SOAP
+XML.-RPC

»Trackback Pingback
*Content validation

’_Co/Registration

i
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The %(oal with handling ar}lz external resource should be
to make it asynchronous. This decouples your display
functionality and web cluster resources from the third-
party data source.
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If you can’t decouple the data fetch from
%gﬁr application, you re in bad shape
This can easily de-stabilize your
application as all your resources become
allocated to handling these slow-feeders.

If the data is for display only, one last
hope is to remove all semblance of
proxying from your application and have
it included for display via Javascript or
some other client-side language.
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Cache on Pemand
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Here we use PEAR’s Cache I.ite to cache the entire
p@gﬁ: ' -

$cache = new Cache_Lite_Output($options);
1f(!$cache->start(__FILE__)) {
// perform page logic here

¥
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This is a classic PHP ‘trick . It's usually done with an
Apache ErrorDocument handler, but that does funny
3 things to your logs, requires you to manually set many

headers, and is generally inflexible.

mod_ rewrite was made for this sort of task:

RewriteEngine On
RewriteCond /path/to/docroot/%{REQUEST FILENAME} !-f
RewriteRule "/ (.*).html /generate.php?page=sl
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APC also provides functions for storing and fetching

user content from its shared memory cache:

1f($data = apc_fetch($key)) {
// generate $data

} else {
apc_store($key, $data);

¥

also primitives for storing constants:

1f(lapc_load_constants("CONST::".__FILE)) {
$constants = array('constl' => $value);
apc_define_constants("CONST::".__FILE__, $constants);
L



aching with .

You could alos use these to implement a simple content

cache.

1f($page = apc_fetch("PAGE::".__FILE__)) {
echo $page;
exit;

¥

ob_start();

// do normal work

$page = ob_get_flush();

apc_store("PAGE::".__FILE__, $page);
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Pistributed aching :
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W ith memcached

In some applications, cluster-wide cache coherency is
critical. In these situations, local caches are difficult to
use because they cannot be centrally expunged.

memcached 1s a network caching server that stores basic
key/ value pairs. Its quite fast, and very popular,
especially for page f ragment caching.

$memcache = memcache_connect('localhost', 11211); ?

1f($memcache && ($fragment = $memcache->get($key))) { =
// do something with fragment - 5

} else { P
// generate fragment ‘ A
$memcache && $memcache->set($key, $fragment);

} L | = ...
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*Profiling targets your efforts by finding the expensive
portions of your code.

*Even if your code was tuned when you wrote fit,
changing data disposition can render old tuning
decisions obsolete. | -

*Protiling helps you understand how your application
works in practice.




sential quahtlehst

"-H*ansparency
+*] ow overhead.
*(lobal overview statistics.
f~Iﬁ/depth local statistics.




-.. H s

rofiling

’mod;log;éé)ﬁfig
*XDebug
*Zend IDE

*strace

*Benchmark_ Profiler
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*Almost as simple as:
pear install apd

Cd

SRS e L R e

.

*[t's a Zend extension, so you need to add in your ini
file:

-fzend_extension%/ path/ to/ apdl. SO

3
:

-4
F
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require_once 'Onyx/RSS.php';
function rss_entries($url)
{
$feed = array(Q);
$parser = &new Onyx_RSS;
$parser->parse($url);
$meta = $parser->getData(ONYX_META);
$feed['title'] = $meta['title'];
while($item = $parser->getNextItem()) {
$entry = array(Q);
if(isset($item['pubdate'])) $date = $item['pubdate'];
else if (isset($item['dc:date'])) $date = $item['dc:date'];
else $date = "now";
$entry['ts'] = strtotime($date);
$entry['date'] = gmdate('Y-m-j H:1:00+0000', $entry['ts']);

if(isset($item['description’']))
$entry['description'] = $item['description'];

else if(isset($item['content:encoded']))
$entry['description'] = $item['content:encoded']; w»

$entry['title'] = (string) $item['title'];
$entry['link'] = (string) $item['link'];
$feed['items'][] = $entry;

5

return $feed;
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- *'Io profile it, add the i

1

| apd_set_pprof_trace();

f
E apd_set_pprof_trace() call s s
**This will profile the script
~ from that point forward, and s e
" dump a trace file in your

dumpdir.

s n TSN
. rss_entries("gs.rss");
7>
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> pprofp -R /tmp/traces/pprof.24917.0

“he -

“racefile

Trace for /Users/george/phpworks/@2.php

Total Elapsed Time = 0.45

Total System Time = 0.02

Total User Time = 0.26

Real User System secs/ cumm

%Time (excl/cumm) (excl/cumm) (excl/cumm) Calls call s/call Name

100.0 0.00 @.45 0.00 0.26 0.00 0.02 4 0.0001 0.4480 main

97.3 0.00 0.44 0.00 0.24 0.00 0.02 1 0.0000 0.4361 rss_entries
93.7 0.00 0.42 0.00 0.24 0.00 0.02 d 0.0000 0.4199 ONYX_RSS->parse
93.1 0.00 0.42 0.00 0.24 0.00 0.02 7 0.0000 ©0.0596_ xml_parse

65.6 0.05 0.29 0.01 0.20 0.01 0.02 1051 0.0001 ©0.0003 ONYX_RSS->cdata
30.2 0.14 0.14 0.09 0.09 0.00 0.00 1051 0.0001 0.0001 trim
25.6 0.00 0.11 0.01 0.03 0.00 0.00 164 0.0000 ©0.0007 ONYX_RSS->tag_open



\'%

S OO -

pprofp —cmT /tmp/traces/pprof.24917.0

.02
.02
.02
.02
.02
.02
.02
.02

ONYX_RSS->cdata
trim
strlen
ONYX_RSS->tag_open
strtolower
sizeof
ONYX_RSS->cdata
trim

(@ T iy T Vo e Vo s W BN 0% e s

./0nyx/
./0nyx/
./0nyx/
./0nyx/
./0nyx/
./0nyx/
./0nyx/
./0nyx/

RSS.
RSS.
RSS.
RSS.
RSS.
RSS.
RSS.
RSS.

o OO O D O T

p

Np :
Np :
:133

p

p:
p:
p:

np

enerating a Calltree

2133

203
203

176
191
133
203
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Eooking into the source

£ 2
F *Here is the location of the call in question. Luckily,
f” trim() is used improperly here. W hat this code wants
L to do is test if $cdata contains non-whitespace. A
E. | regex Is appropriate for this.
e
function cdata($parser, $cdata)
3 1
' if(strlen(trim($cdata)) && $cdata !'= "\n") |
Q switch ($this->type) | (i
{ { - Lo AT
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(Correct and

function cdata($parser, $cdata)

{

~Profile

if(preg_match(’/\S/’,%$cdata))
switch ($this->type)
{

%F/[acinb ge guen(timo) caug w}l} a nan w}itasrace re4ex MIJ, \1§eu§ a[mgr a §OOO yreeJ." ur.

Trace for /Users/george/phpworks/@2.php
Total Elapsed Time = 0.23

Total System Time = 0.02

Total User Time = 0.18
Real User System secs/ cumm

%Time (excl/cumm) (excl/cumm) (excl/cumm) Calls call s/call Name

100.0 0.00 0.23 0.00 0.18 0.00 0.02 1 0.0001 0.2299 main

92.1 0.00 0.21 0.00 0.17 0.00 0.02 3 0.0000 0.2118 rss_entries
89.3 0.00 0.21 0.00 0.17 0.00 0.01 1 0.0000 0.2054 ONYX_RSS->parse
88.0 0.00 0.20 0.00 0.17 0.00 0.01 7 0.0000 ©.0289 xml_parse
73.8 0.04 0.17 0.05 0.14 0.00 0.01 1051 0.0000 ©0.0002 ONYX_RSS->cdata
34.2 0.08 0.08 0.07 0.07 0.01 0.01 1051 0.0001 0.0001 preg_match
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*The right tool is usually the one designed for the job.
Regexes get a bad rap, but if you need their functionality,
they are almost always faster than cobbling that
functionality together by hand.

*Always measure your changes. ' A poor optimization can
reduce your performance. Without testing, you may
never know. |
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pprofp summary ﬂagslm“‘%‘

* R Sort by r_eal" time, and include all child calls. This is useful

for finding top-level routines that take a long time.

*.r Sort by real time, excluding child calls. This is useful for

identifving base-level functions which are expensive.
ying %

*.Z Sort by (user*system) time, including child calls. This
finds computationally expensive code blocks, and can
filter out noise from slow network readers or process

contention. e
».7 Like -Z but excluding child calls.

*-u,-U,s,-S Sort on user or system time respectively.

*.] Sort by number of calls - Q

L]

T - 1 -
= T Wy T b A P e BT "1 =3 W P wgiry L Y



L g~ . s . N & M BT e g e e N R = "o L e m - - el B e e TR | CRTT N PSR T e ey = o sty ™ '} — o >
|".'. _. .'._". . . I 1 :-'n.l'f'
L It .o

A
» 1
Tl X ) ol

pprofp calltree flags

/T Display an"un/compressed calltree.

*-t Display a calltree, compressing repeated calls to the same
function.

*.c Display the execution times alongside the calltree Iisting.

+»m Display call location (__FILE__: LINE__) in the

calltree.
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*apd.dumpdir
The location where trace files will be dumped.
*apd.statement_ tracing

Enable tracing on a per-statement level, instead
of per-function. The default is Off. This 1s

currently only used in the kcachegrind viewer.
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| cachegrind.out.2 Jfusriocaliapachehtdocs/smartyidemofindex. php] - KCachegrind o &) &
Elle Go Setiings Help
il E’f?
X
. : [ smarty function_himl select date
Curm Self Called | Function Location
C1100.00C_] 0.07 (active) Imain : T !nﬂex.p Info | Call Lists | Coverage | Call Graph | Source
=3 73.74[] 0.03 1 ESmarty->display 777 indexp
[ 737201 0.3 1 2iSmarty->fetch 777: Smarty. # |Cost |Source (Yustlocalfapache/hidocs/smarty/libs/plugins/function himl_select_date php" 3
= 67.68[__1 0.00O -_!-:EE.I'E|E 1= T SI'Ii'IH.I"t'_"i'. TZ VAIOES T SIMOnoT_v aIaes,
[ 67360 994 (active) linclude <cycle 1= 777: Smarty. 126 ‘selected’ == $month_values[$time[1]-1],
=] 42311 3.56 & _lsmarty_function_html_options 777 indexip 127 ‘print_result’ == falsa),
E1 37511 567 196 _|smarty_function_htm|_options_o... 777 functior 126 $smarty);
=1 30861 0.96 1 _lsmarty_function_htm|_select_time 777 indexip 13008 One call o 'smarly_funct on_html_options'
= 265358 _113.65 535 sismarty_function_escape_specia 777 functior 129
BN 5o OG0 1 Msmarty_function_htm|_select_date 777; indexf 130_10.01 $month_result = "<fselect"
=] 1510~ ]26.683 1_lreguire 777 indexp 13 1
L . 3 mSmarty-=_process_template TTE Smarty, 132
o J famarty-=_fetch_template_info TP Smarty. 133C10.00 if ($display_days) {
- . 4 LSmarty-=_read_fila T Smarty. 1341000 $days = amay();
L | TS 4 mifread T Smarty. 1as_ 1014 for ($i = 1; §i == 31; §i++) {
F__1Sairel  INIET & plamarty-=_load_plugins TET Smarty. 1361007 $days]] = sprintf{$day_format, $i);
P [aEsl Ll 1 WESmarty-=_write_cache_file TTT: Smarty. N 1025 1 calls to "sprint’”
__Seatasl  [eainn 997 _str_replace T Smarty. ISF 1003 §day_values]] = sprinifi$day_value_formaf, $i);
1 525 1 488 8 _linclude_once TT?: Smarty. 024 31 calls to "sprintf
- i . 996 _|preq_replace T functior 136 3
1 480 1 oOF 1 ESmarty-=_swrite_file 777 Smarty. 139
- ) w7 1 Slapd_set_pprof_frace T indexp 140000 $day_result = “<select name=" e
- 595 mihtmlspecialchars 777 shared. 1411000 if {null l== §field_amay){ eau ’ u
— 1 muningid 777 Smarty. 142 $day_result =" . $field_array . T . $prefix . 'Day]™;
[ 1 344 1 012 1 ISmarty=>_read_cache_fila TTT: Smarty. 143 1 else {
-—  mm 27 _lpreg_match 777 Smary. 144 10.00 $day_result ="' _$prefix . '‘Day"’;
- ) . 3 _|Smarty=->_parse_file_path 77T Emarty. 145 i
—1 23101 0as 2 ZlSmarty-=_smany_include 777 indextyp 1461000 if (null I== §day_size}|
T — 21 _1Emarty-=_get_plugin_filapath TFT Smarty. 147 $day_result .= " size=" . §day_size . "™, -
o 6 ISmarty->_gel_auto_filename 777 Smarty. 148 } 3
"™ Wis_array T77: Smart . Jro0 WA e e - Eodral]
TR i $all_exdra;
!
h ’ |
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- *Websites e hore pages than you think.

. Remember that performance effects are aggregate.

; Mild performance issues on frequently accessed
pages.

Bad performance issues on infrequently accessed
pages it
Po1s)on1ng shared resources (database buffer caches
etc ‘ | ‘*‘@
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Pinpointing

i
L o 1 /4
. »
IIlOCl Og CO1) g
FElat
E'*'.' : p Y N
O set /etc/.hosttag — tcsh — 92x28
1 g [ 127.8.8.1 - - [29/Jul/2084:82:27:12 -8488] "GET /shared_counter.php HTTR/L.1" 288 34 B
' 4
ac B‘YL iu 97‘ 127.8.8.1 - - [2940ul/2084:182:27 112 -B4B8] "GET Ashared_counter.php HTTR/AL.1" 288 34 @
7
e 127.8.8.1 - - [29/Jul/z2884:82:27 112 -A408] “GET /shared_counter.php HTTR/L.1" 288 34 B
&
t t L t 127.8.8.1 - - [29/Jul/2884:82:27 112 -B488] "GET Ashared_counter.php HTTRAL.1" 2688 34 A
pw respluljon Ljmin :
) f , i’ 127.8.8.1 - - [2940ul/2884:82:27:13 -B488] "GET /shared_counter.php HTTR/1.1" 268 34 @
4 3
127.8.8.1 - - [29/Jul /2084 :82:27:13 -A4688] "GET sshared_counter.php HTTR/L.1" 2688 34 B
9
, au can a C ; 127.8.8.1 - - [29/0ul/2084:82:27:13 -B488] "GET Ashared_counter.php HTTR/AL.1" 288 34 @
’ 5
1 [12?.5.5.1 - - [29/Jul/zB84:82:27 113 -A488] “"GET /shared_counter.php HTTR/L.1" 288 34 B
" 3
; 127.8.8.1 - - [29/Jul/20884:82:27:13 -A408] “GET /shared_counter.php HTTR/L.1" 288 34 B
=
127.8.8.1 - - [29/Jul/z20884:82:27 114 -A408] “GET /shared_counter.php HTTR/L.1" 288 34 B
7
' 127.8.8.1 - - [29/Jul /2084 :82:27 114 -A488] "GET /shared_counter.php HTTR/AL.1" 2688 34 B
3
ac e 2 O M .Ve 127.8.8.1 - - [29/Jul/2884:82:27 114 -B488] "GET Ashared_counter.php HTTRAL.1" 2688 34 A
; ' ’ 2
127.8.8.1 - - [29/Jul/z20884:82:27 114 -A408] “GET /shared_counter.php HTTR/L.1" 288 34 B
A
127.8.8.1 - - [29/Jul/z884:82:27:19 -A408] "GET Sindex.php HTTP/1.1" 288 14 8.137856

21271 44{genrge}[upuche 1.3.29/src/modules/standard]= |
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> pprofp -R pprof.07384.44

Trace for /reports/headlines.php

Total Elapsed Time = 1.50
Total System Time = 0.01

Total User Time =0.11

Real

User System

nitial Profile

secs/ cumm

%Time (excl/cumm) (excl/cumm) (excl/cumm) Calls call s/call Name

100.0 0.00 1.50 0.00 0.11 0.00 0.01

99.6 0.00 1.49
66.1 0.00 0.99
65.2 0.98 0.98
29.3 0.44 0.44
29.3 0.00 0.44

0.00 0.11
0.00 0.04
0.03 0.03
0.00 0.00
0.00 0.00

0.00 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

1 0.0003 1.4981 main

1 0.0000 1.4926 include
202 0.0000 0.0049 db_mysqlstatement::fetch_assoc
207 0.0047 0.0047 is_resource

2 0.2195 0.2195 mysql _query

1 0.0000 0.4387 db_mysql::execute

..,
|
[

ey



AR e FE-

65.2 0.98 0.98 | 0.03 0.03 0.000.00 207 0.0047 0.0047 is_resource

-1 '.'-",-;_ g LR T e L e T ;F_I_"" i s -
. 1Y R : i w el e b g
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+is_resource() does an extremely simple
check. There's no way that it can be
consuming 60} of a real script.

*[s APD broken?

Wﬂm :
SR
i,

i

j

I

'

Fhat can't be right. ‘



~ *Io investigate, well need to peak into the raw trace file.

; #Pprof [APD] vO0.9.1 .
Start quen Meaning ~caller=/reports/headlines.php :

L

| A file is encountered. It is assigned an ;
: index (1 here). END_HEADER
.._.r e A function is encountered, it is assigned 1 /roportaiieadiipes. pap __
et & an index (1) and is noted as a userspace & 1 main 2 , . e
function (2). A S B A i 2
P A function is called. Function 1 called - &.2 apd_set_pprof trace 1 et '
from file 1 at line 2. +21 2 g &
A timing is recorded at file 1, line 2. €12 3829 71000 5203 F : =
@ [ 3999 user usecs, 1000 system usecs, Ak a0 I FUGES o i 3 ;'.'.&h
* . - [ S S
5203 wall-clock usecs. | | - et e
| = A function call ends. Function (2). e s T AT e s
] e Script memory usage is also recorded S ey R L4 ot a2 SR
: HARTIA L i1 o Aavnlinetihlace) Py s e . .':.':‘i- o : Fgs
R P L TR YT L e R 3 _ T | oy i s L "
R R W R s, SRR LT Gl Pt A o Lo £ bato m i 204
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ﬁooking into the trace

&
&
P
: ’ ’ ’ e, ’
Looking for is_resource, we find it's declaration:
E:j & 13 is_resource 1
L.
. Next we go looking for it's actual calls. There are many
E (207), but here is one:
3
A +:22 7 224
gerod 3% k- hS

@ 7 113 0 0 226
- 13 50331648

APD times on function exit, so it's possible that =~ .
f unCt]'.OIl 22 (mysql_db: :fetch_assoc)is leaking in a b]'.t Of time, -

but this is still not near the 4700 usec average quoted
back from APD. |
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Einding the Outliers

Let's look for the outliers that are weighting the average
time. Here are a sample of the timings that are being
reported for is_resource().

@ 7 113 0 0 196
113 999 @ 229
113 0 @ 196
113 1000 0 286
113 0 @ 197 :
113 @ @ 197 . S SIS
113 0 0 274140 A
113 @ @ 123 .

~Nds N N Nt Nde N Nde



Here is the context that is calling is_resource():

function fetch _assoc() {
if(!is_resource(Sthis->result)) {

return false;

}

return mysql fetch assoc($this->result);

}

That looks fine, let's go one step up the callstack:

while(Sy = $sth->fetch_assoc()) {

// lots of stuff

// lots of printing > | S

}

g sl T T
=, | 3

' ﬁookmg at caller s context



~Io solve our mystery we need
- two hints:

B il . e b L o el

]

» (Without statement
tracing) APD traces
function calls, not language
constructs.

. Timings are done at
function exit.

So there is a cost in print
which i1s being miscategorized

into is_resource().

while($y = $sth->fetch_assoc()) {

}

// lots of stuff
// lots of printing

finl SEﬁ
@[ -fetc} __assec

@[ J§ __respurce

%ar(l rme
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uffering Tssues

So, the problem is that PHP is blocking while the

OS flushes it's TCP buffer on the client socket.
To handle this you can:

*Enable output buffering in PHP and attempt to
size the buffer chain (PHP » Apache » OS »

Client) to allow the entire page to fit in a single

TCP buffer.

*Enable output compression to help the pages fit |
into a reasonable buffer size.  ° -
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Always measure your changes! Here is the same page
with output buffering and compression on:

Trace for /reports/headlines.php
Total Elapsed Time = 0.15
Total System Time = 0.00
Total User Time = 0.08

Much better!
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Fhe Initial Call

> pprofp -R pprof.10089.0

Trace for /reports/bank/us/index.php
Total Elapsed Time = 0.07

Total System Time = 0.01

Total User Time = 0.006
Real User System secs/ cumm
%Time (excl/cumm) (excl/cumm) (excl/cumm) Calls call s/call Name
97.3 0.00 0.07 0.00 0.05 0.00 0.01 1 0.0008 ©.0693 main
48.3 0.00 0.03 0.00 0.03 0.00 0.00 1 0.0000 0.0344 generatepagexsl
48.2 0.01 0.03 0.01 0.03 0.00 0.00 4 0.0029 0.0086 require_once
32.7 0.02 0.02 0.02 0.02 0.00 0.00 1 0.0233 0.0233
fastxsl_prmcache_transform
11.9 0.01 0.01 0.01 0.01 0.00 0.00 1 0.0085 0.0085 fastxsl_xml_parsestring
10.8 0.01 0.01 0.01 0.01 0.00 0.00 1 0.0077 0.0077 apd_set_pprof_trace
/7.9 0.00 0.01 0.00 0.00 0.00 0.00 5 0.0000 ©0.0011 db_mysql: :execute
6.2 0.00 0.00 0.00 0.00 0.00 0.00 1 0.0000 ©.0044 report->getalertsxml
5.9 0.00 0.00 0.00 0.00 0.00 0.00 6 0.0007 ©0.0007 mysqgl_query
5.6 0.00 0.00 0.00 0.00 0.00 0.00 1 0.0001 0O

.0040 generatepagexml

i - . k. =



Subsequent Calls

- > pprofp -R pprof.10089.6

; Trace for /reports/bank/us/index.php

bl e ohmiad s ot
.
=

- Total Elapsed Time = 0.05
 Total System Time = 0.01

. Total User Time = 0.04
Real User System secs/ cumm
- %Time (excl/cumm) (excl/cumm) (excl/cumm) Calls call s/call Name
92.1 0.00 0.04 0.00 0.03 0.00 0.01 1 0.0011 0.0418 main
19.7 0.00 0.01 0.00 0.01 0.00 0.00 1 0.0001 0.0089 generatepagexsl
14.8 0.00 0.01 0.00 0.01 0.00 0.00 1 0.0000 ©.0067 report->getalertsxml
14.0 0.00 0.01 0.00 0.00 0.00 0.00 5 0.0000 0.0013 db_mysqgl: :execute
12.2 0.00 0.01 0.00 0.00 0.00 0.00 1 0.0000 0.0055 generatepagexml

19.7% ? gc\;;{ 1\1'; We n r;zm. L
gl ST



R T S e L LR = B 8 TR i e e R R R N e g Y

hank

ues mq. fce[ free 2 MAl wMe anylime a

l‘.
LY

ear e@wmi JLCOM.




