


Code and Coders

Damn Quick Drupal: How to make
Drupal perform and scale like a rock
star!

Presented by Michael Cooper (soyarma)



Why Me? Why This Topic?

« Writing web apps since 2001
+ Built CMS that powered 1500 automotive sites

+» Ran ‘auto malls’ with 500,000 vehicles that had to return results from
DB in under 500ms

+ Built over 550 websites
+ Built over 150 websites in Drupal

+ Bullt websites (in Drupal) that had to handle things like 5 POST
reguests/second.

+ Launched Drupal sites and had them die within 90 seconds

+» Learned how not to have that happen again
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Why are many Drupal websites slow and fail?
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Molasses Drupal

Why are many Drupal websites slow and fail?
+ Full page renders
+ Dynamic content served to anonymous users
+ EXxcessive/slow/non-optimized database gueries

+ Naughty modules






Cache your cache In a cache
that Is cached ... which better
be cached too

AT HRR "’_.7{‘ Your computer, the Internet at large,

and everything Iin between, is—in
many ways—just a large series of

caches.



Cache your cache In a cache
that Is cached ... which better
be cached too
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Drupal wants cache too
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How does Drupal cache

+ Drupal core and many modules instantiate caches in the DB

+ Successive versions of Drupal have cached more and more and
done less on the fly.

+ Variables, modules, pages, blocks, oh my



How Drupal uses the DB to
cache

+ Cache tables store data for various modules and core

+ Nearly all cache tables share the same schema and use cache set()
and cache get() to store data and retrieve it. Look up cache_set() on
apil.drupal.org for more information.

+ Caching Is plugable.

+ You can create your own cache.inc file (in Drupal 6) and create your
own cache get and cache set functions.

+ Configure which cache ‘bins’ store in which cache technologies

+» Examples of modules that plug into Drupal's cache system and change
where cache data Is stored are: cache, cacherouter, memcache, and
apc.



The Testbed
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CPU: Quad Opteron Rackspace Cloud Server
RAM: 256MB

Web: Apache 2.2

R P2 ]

MySQL 5.1

Reverse Proxy: None




Your Tools

+ Devel and Performance Monitoring
+ Page Load times, memory consumption and query logs...
+ XHProf is your friend. Use It.

+ New Relic

+ Apache benchmark, Bombard, Siege, Jmeter, Sosta, Blitz.io

+ Different tests for different things




Some terms

+ Cold cache: This is the state of your Drupal site and/or server
before any data has been placed into cache.

+ Warm cache: This Is the state of your Drupal site and/or server
after data has been generated and stored in cache.

+ Key-Value store: Servers/daemons such as Cassandra,
memcached, APC, and Redis are all examples of key-value stores.
They are simply what they sound like, simple systems for storing
data and querying it by key. They are 'No SQL' in that they are
schema-less.

+ Op-Code Caches/Compilers: Programs/extensions such as APC,
eAccelerator, ionCube, xCache, PhpExpress, Zend Optimizer+,
WinCache all optimize and compile your PHP ahead of time so it
doesn't have to be done on the fly.



Examples of cache set()

X Create content
db_table_exists
Switch theme

h
My Account content_schema

cache_set
Devel

Performance

Memory usage:
Memory used at: devel_init()=1.46 MB,
devel_shutdown()=36.49 MB.

Executed 370 queries in 776,85 miliseconds,
Queries taking longer than 5 ms and queries
executed more than once, are

Page execution time was 3391.77 ms.

cache_set

db_table_exists

db_table_exists

content_schema




Queries, gueries, gueries...

Create content
Switch theme

My Account

Memory usage:
Memory used at: devel_nit()=1.46 MB,
devel_shutdown()=17.55 MB.

Executed 155 queries in 354, 16 miliseconds.

Queries taking longer than 5 ms and queries
executed more than once, are
Page execution time was 1548.21 ms.

where query

module_list

drupal_get_filename

cache_get

path_alias_cache_lookup_p: SELE

module_list

cache_get

cache_get

cache_get

cache_get

path_redirect_load_by_sour St

menu_get_item

node_access_view_all_node szLECT

pager_query

pager_query

cache_get




Warmed, but not toasty

Various and sundry caches are ‘warmed up’. Page execution time
and memory are nice and trim.

Create content 4 where query

Switch theme
module_list

My Account
drupal_get_filename

Devel
cache_get

Performance
path_alias_cache_lookup_pi SELEC

Memory usage:
Memory used at: devel_init()=1.46 MB,

le_lis
devel_shutdown()=17.55 M8. mocule Kat

Executed 155 queries in 43.88 miliseconds.
Queries taking longer than 5 ms and queries
executed more than once, are

Page execution time was 249,65 ms. D.21 1 cache_get

cache_get

cache_get
cache_get

path_redirect_load_by_sour st

menu_get_item
node_access_view_all_node szL:
pager_query

pager_query

cache_get




Enter Key-Value stores

Create content where query

Switch theme
module_list

My Account

drupal_get_filename

path_alias_cache_lookup_pi SELECT

Performance
module_list

Memory usage:
Memory used at: devel_nit()=1.51 M8,

th load S SELE
devel_shutdown()=16.98 M8. PeRiLFRcsectlanc - Uy-Soue

Executed 107 queries in 36. 36 miliseconds.
Queries taking longer than 5 ms and queries
executed more than once, are !
Page execution time was 212.5 ms.

menu_get_item

node_access_view_all_node SELECT

pager_query

pager_query

node_load

_node_types_build

comment_nodeapi

path_alias_cache_lookup_pi SELECT

taxonomy_node_get_terms




Is MySQL Caching?

X

Create content

Switch theme

My Account

Variable

Com_update
Com_delete
Com_lock_tables

Com_unlock_tables

Query performance

Variable Value
Select_full_join 0
Select_range_check 0
Sort_scan 0
Table_locks_immediate 209
Table_locks_waited 0

Query cache information

Value Description

0 The number of UEFLATE-statements.

0 The number of DELETE-statements.

0 The number of table locks.

0 The number of table unlocks.
Description

The number of joins without an index; should be zero.

The number of joins without keys that check for key usage after each row; should be zero.
The number of sorts done without using an index; should be zero.

The number of times a lock could be acquired immediately.

The number of times the server had to wait for a lock.

The MySQL query cache can improve performance of yvour site by storing the result of queries. Then, if an identical query is received later, the MyS
result from the query cache rather than parsing and executing the statement again.

Variable Value Description

Qcache_queries_in_cache 0 The number of queries in the guery cache.

Qcache_hits 0 The number of times MySQL found previous results in the cache.
Qcache_inserts 0 The number of times MySQL added a query to the cache (misses).

Qcache_lowmem_prunes 0 The number of times MySQL had to remove gueries from the cache because it ran out of memory. Ideally :



Ensure sane MySQL settings

Use SHOW STATUS; to see the MySQL server values, both current
states and configuration settings.

+ key buffer size=12M (key cache)
+ query_cache size=24M

+ query_cache_limit=2M

+ table _cache=96

+ sort_buffer size=12M

+ Mmyisam_sort_buffer_size=12M

+ tmp_table size=12M




No More Slow Queries

Create content i where

Switch theme module_list

My Account

Administer 1 drupal_get_filename

Devel _
path_alias_cache |ookup _pi 5

Performance _
module_list

Memary usage:
Memory used at: devel_init()=1.39 MB,

th_redirect_load_b
devel_shutdown()=16.78 MB. e

Executed 97 queries in 17. 19 milliseconds.
Queries taking longer than 5 ms and queries
executed more than once, are

Fage execution time was 200,26 ms.

menu_get_item
: node_access_view_all_node
Hide querylog

pager_query

pager_query

node_load

_node_types_build

comment_nodeapi




More Speed! Give us More!

APC is your friend

+ Every time a file is read by PHP it is compiled (checked for syntax
errors, optimized, compiled into byte-code).

+ APC (advanced PHP cache) will do this once and then cache the
results.

+ APC will check the file every time it is accessed to determine If it IS
still the same. If that happens rarely, set apc.stat to O and you will
save that check.

+ Drupal modules such as cacherouter will integrate APC with
Drupal's standard cache clearing functions.



APC Stats

General Cache Information

APC Version 3.1.6
PHF YVersion 5.2.16
APC Host

Senver Software
Shared Memory

Start Time

dev.nosquaresoftware.com (Drupal-Linwx)
(184.106.225.163)

Apache/2.2.3 (CentOS)

1 Segment(s) with 96.0 MBytes
(mmap memaory, pthread mutex locking)

2011/08/07 04:02:07

Uptime 4 days, 13 hours and 2 minutes

File Upload Support 1

File Cache Information
Cached Files

Hits

Misses

Reguest Rate (hits, misses)
Hit Rate

Miss Rate

Insert Rate

Cache full count

User Cache Information

Carched VYariahles
Cached Variables

Hits

Misses

Request Rate (hits, misses)
Hit Rate

Miss Rate

Insert Rate

Cache full count

Runtime Settings
apc.cache_by default
apc.canonicalize
apc.coredump_unmap
apc.enable_cli
apc.enabled
apc.file_md5

292 ( 34.1 MBytes)

628477

292

0.18 cache requests/second
0.17 cache requests/second
0.00 cache requests/second
0.00 cache requests/second
0

117 { 1.1 MBvtes)
117 ( 1.1 MBytes)
6994

384

0.02 cache requests/second
0.02 cache requests/second
0.00 cache requests/second
0.00 cache requests/second
0

o = O O B =

Host Status Diagrams

Memory Usage
(multiple slices indicate fragments)

Hits & Misses

39.6%

B60.4 MButes

0, 4%

e
o.
554 .3 kKButes B
1.2 KButes 1.
48 .6 KButez 1
6858.0 Butes 167
24.1 KButes = g
15.2 KButes W et
6.5 KButes B LcE
7.6 KButes W
3.1 KButes b kil
2.8 KButes .1 KBy 5 s T
Sl | 4 e B
. ytes .0 Bytes . :
554 .0 Butes .0 kButes 936.0 Butes
4.4 kBytes .0 Bytes 32.9 kBytes
d32.0 Butes .0 Bytes

Fragmentation: 0.46% (282.7 KBytes out of 60.6 MBytes in 52 fragments)



The Result:

x Create content

Switch theme

My Account ®@¢ DrupalCon London Benc

_____

Performance Consequat Meus lustum Saluto Tation

Memory usage: _ S o _
Memory used at: devel_init{)=1.21 MB, node (page) - Paulatim facilisis iustum nimis occuro odio nunc

devel_shutdown()=15.89 ME. quidem virtus minim ludus dolore defui cogo. Ullamcorper sae
ullamcorper qui lobortis. Saepius quia plaga meus abdo adipi:

wecuted 97 gueries in 14.81 milliseconds.
ueries taking longer than 5 ms and gueries
cuted more than once, are

F'-.=|I;IE execution time was 180.81 ms. Read more 1 attachment

Populus Decet Ide::: Utinam Acsi Gemino Alig

- S — =
S L L= Y it

Repository URL: aFKYdUS4IRYn
Redirect URL (for legacy projects):

1 TP AR T



And for a single node:

My Account | —~ D rupa On On A On - enc "]g..-

Consequat Meus lustum Saluto Tation

Tl

=l
=

Performance

Memaory usage:

Memory used at: ‘|E',E| init =1.21 ME,

de, E| shutdow I|.I_;=1|:I-.4? H._.

node (page) - Paulatim faclisis iustum nimis occuro odio nunc suscipit capto.

Executed 33 queries in 5.87 miliseconds. quidem virtus mimim ludus dolore defui cogo. Ullamcorper saepius vicis adipiss
Queries taking longer than 5ms and queries

gl . | L -

ullamcorper qui lobortis. Saepius quia plaga meus abdo adipiscng adipisanag.

cuted miare T||-|I| once, are

F-.agee ;ecution time was 192,49 ms. exercl. Tation premo exera quae luctus jumentum humo inure pagus. Humo v
luctus nostrud vereor duis suscapere vulputate ea comis. Letalis exerc metua
hos acsi persto luctus praemitto typicus saluto. Voco ea aliguam conventio pr
quae. Ex mos huic neo usitas turpis paulatim tum. Gravis mauns dolor. Zelus
vereor. Et duis jumentum saepius augue. Importunus commoveo os letalis ru

accumsan. Abbas vereor haero mimim os eros ludus plaga dignissim quu.

Attachment

b log.png was here




And for anonymous users:

&

DrupalCon London Benching...

Home » Elit Refaro Wist Commoves Paratus Amet

Consequat Meus lustum Saluto Tation

¥ & ‘ < @ '~| Console HTML (€SS Saipt DOM | Netv | YSiow P |uy
) | Clear Persist | Export ~ ﬂl Al HIML CSS JS XHR Images Flash Media
uRI | Status, o " .
+ GET dev.nosquaresoftware.com 00 OK dev.nosquaresoftware.com 2.1k . 259ms
+ GET aggregator.css?b dev.nosquaresoftware. com 7888 N -
+ GET node.css?b dev.nosquaresoftware.com 7408 [T
+ GET defaults.css?b dev.nosquaresoftware.com 7578 Ml o
4+ GET system.css?b dev.nosquaresoftware.com 9.3KB N oo
# GET system-menus.css?b dev.nosquaresoftware, com 9358 [T
+ GET user.css?b dev.nosquaresoftware. com 1.1KB M s
+ GET content-module.css?b 200 OK dev.nosquaresoftware. com 2.3kB o
+ GET ctools.css?b 200 OK dev.nosquaresoftware.com 5818 _— K
+ GET filefield.css?b 200 OK dev.nosquaresoftware,com 1.3KB L 106ms
+ GET views.css?b 200 OK dev.nosquaresoftware.com 1L.7KB N 114ms
+ GET fserver.css?b < dev.nosquaresoftware.com 423B B 103ms
+ GET style.css?b 200 OK dev.nosquaresoftware.com 18.9KB S 22ams
+ GET print.css?b 200 OK dev.nosquaresoftware.com 1.2KB " B 146ms
+ GET logo.png OK dev.nosquaresoftware,com 4.3KB B 155
+ GET feed.png 200 OK dev.nosquaresoftware.com 7648 » B 153
+ GET bg-navigation.png 200 OK dev.nosquaresoftware.com 1048 B 5ms
+ GET body.png 200 OK dev.nosquaresoftware.com 7128 B 5
+ GET bg-content.png 200 OK dev.nosquaresoftware.com 4858 B s
+ GET bg-content-right.png 200 OK dev.nosquaresoftware.com 3.1KB B s
+ GET bg-content-left.png 200 OK dev.nosquaresoftware.com 3.2KB B s
+ GET gradient-inner.png 200 OK dev.nosquaresoftware.com 1898 R
22 requests 729%8 773ms (onload: 892ms)




Aggregate or aggravate

Save your user's browsers all those pesky extra round trips.

®¢ DrupalCon London Benching...

Home » Elit Refero Wisi Commoveo Paratus Amet

Consequat Meus lustum Saluto Tation

L od “if|\~; ¢| "| Console HTML (S5  Script DOM | Netv | Ysiow £ aua
whe | Clear  Persist | Eupn:t*“"l. Al HTML 55 )5 XHR  Images Flash  Media

+ GET dev.nosquaresoftware.com
# GET css_cc3al916a8931142f6474f1641

-~

dev.nosquaresoftware. com 19.2K8 e 290ms
dev.nosquaresoftware.com 2B.6KB

oo Qg0
= X -

+ GET css_c1333ed46c7210941a59ec294 K dev.nosquaresoftware.com 8708

# GET logo.png dev.nosquaresoftware.com 4.3KB

+ GET feed.png .| dev.nosquaresaftware. com 7648

'+ GET bg-navigation.png 200 0K dev.nosquaresofiware.com 1048 I s

+ GET body.png 200 0K dev.nosquaresoftware.com 7128 T EEN
+ GET bg-content.png 200 0K dev.nosquaresoftware.com 4358 B 5=
'+ GET bg-content-right.png 200 0K dev.nosquaresoftware.com 3.1KB  BaE
+ GET bg-content-left.png 200 0K dev.nosquaresaftware. com 3.2KB L E

'+ GET gradient-inner.png 200 0K dev.nosquaresofitware. com 1898 KR

11 requests 61.4 KB 634ms (onload: 642ms)




More on Drupal caching

+ When does Drupal creates cache?

+ When does Drupal clears cache?

+ Keep your cache longer

+ Easy wins—and easy mistakes to avoid.
+ Minimum cache age set it and save
+ Setting page cache is a must

+ Always double check your headers



Drupal Normal Page Cache

@®9¢ DrupalCon London Benching...

Home » Elit Refero Wisi Commoveo Paratus Amet

Consequat Meus lustum Saluto Tation

P =515

) < ;/I ";Console HIML CSS Script DOM | Netv | YSiow

e | Clear Persist | Export- ®| Al HIML €SS JS XHR Images Flash Media

-  sta o— T —

dev.nosquaresoftware.com 4.9 . Z6ms

4/ GET dev.nosquaresoftware.com 200 OK |

# GET css_cc3a1916a89311426474f1641 200 O dev.nosquaresoftware, com 28.6KB [ -

#/ GET css_c1333ed46c7210941a5%ec294 00 O dev.nosquaresoftware,com g/08 M o

# GET logo.png 2 dev.nosquaresoftware.com 4.3K8 . oo

* GET feed.png dev.nosquaresoftware,com 7648 R - ‘
# GET bg-navigation.png dev.nosquaresoftware,com 1048 N s |
4 GET body.png dev.nosquaresoftware.com 7128 B 3ms
# GET bg-content.png dev.nosquaresoftware.com 4858 N s |
# GET bg-content-right.png dev.nosquaresoftware,com 3.1K8 N -
4 GET bg-content-left.png 0C dev.nosquaresoftware,com 3.2K8 B So1s
4 GET gradient-inner.png 200 OK dev.nosquaresoftware.com 1898 B i




Drupal Aggressive

+ Less database, more speed.

+ Max and min-age.

@¢ DrupalCon London Benching...

Home » Elit Refero Wisi Commoveo Paratus Amet

Consequat Meus lustum Saluto Tation

Console HTML €SS Scipt DOM | Met~ | YSlow [P [ =[=]5)

?‘""lt"|\:i 4«']. -I'

W | Clear  Persist | Export- ®| Al HIML €55 JS  XHR Images Flash  Media

ﬂ—__ﬂ_

+ GET dev.nosquaresoftware.com dev.nosquaresoftware.com 4.5 B O

+ GET css_cc3al1916a8931142f6474F1641 dev.nosguaresoftware.com 28.6KB _ 193ms

# GET css_c1333ed46cT210941a5%c294 dev.nosquarssoftware. com 8708 _ 4T

+ GET logo.png dev.nosquaresoftwarne, com 4.3¥B . ENE

+ GET feed.png dev.nosquaresoftware. com TE4E | EaE

# GET bg-navigation.png dev.nosquaresoftware.com 104 B - EE

+ GET body.png dev.nosquaresoftware.com 712B B S

+ GET bg-content.png dev.nosquaresoftware. com 435B N fns
# GET bg-content-right.png dev.nosquaresoftware. com 3.1KB B - 1=
+ GET bg-content-left.png dev.nosquaresoftware. com 3.2KB | EERE

+ GET gradient-inner.png dev.nosquaresoftware. com 1896 I GOrns

11 requests 47.1 KB 375ms (onload: 383ms)




Apache & PHP

oo

<

XX

XX

<

mod_php vs FastCGI(d)

Maximum simultaneous processes (serverlimit/maxprocesses)
Apache modules

Apache pre-fork vs worker

Min servers and spare servers

Child lifetime



Memory and time per page

Use a tool like New Relic, or Devel's performance logging to work out
how long it takes, and what peak memory is used to load pages on
your site.

Performance Logs: Summary
showing all 4 paths.

Average memory per page: 11.4 MB

Average ms per page: 289.39

Total number of page accesses: 103

First access: 08/09/2011 - 12:16.

Last access: 08/09/2011 - 12:17.

| a] a1

. P, - B P, - S - -

ol L -1'7' TPy -1'7' TILRE ] B S
\ vt

(MB (MB) (Ma |A (Ma [A

08/09/2011
node 98 15.50 2.50 15830 2652 1659 2.6 67 3

- 1217

: : _ 08/09/2011

admin/settings/performance _logging/apc_clear 1216 1 12.75 12.75 1203 1203 152 152 10 10
|

_ _ 08/09/2011
admin/settings/performance 1916 1 1550 15.50 1744 1744 BO 8.0 33 33

: _ 08/09/2011
admin/reports/performance _logging_summary 3 15.00 15.00 /652 5976 B89 474 34 335

-12:17



Determine max concurrency

Take the amount of memory it takes on average to load a page on
your site and divide it by the amount of memory you have available
for PHP.

On my sever its about 120MB. This gives me a max concurrency of
10 simultaneous PHP scripts executing.

Look at the time It takes to execute the script on average. My
average was 289ms in this test. Add a safe margin for webserver
overhead (say 10-15%) and use that. To make the math simple ['ll

say that my server actually takes 333ms to get the result out the
door.

Max Concurrency: 10

Pages per second: 30



What Is your traffic peak?

After determining what your server can handle, determine what load
you actually experience.

+ Use a tracking system (GA, statistics, performance logging,
webserver logs) to determine how many actual page loads you get
at your peak traffic time.

+ Depending on how sharp the spike is, pike a time period that sits at
around the top 90% of that spike.

+ Work out how many pageviews you get a minute during the peak
of that spike.

+ Since you know how long (on average) it takes to generate a page,
you can determine how many of those reguests are concurrent.



Simple formula

(P /M) x (E/60)=C

+ P = Number of page views that hit Drupal
+ M = Minutes page views collected over

+ E = Execution time per page Iin seconds
(from perf logging or New Relic)

= C = Concurrent requests

(2000 / 5) x (0.333/ 60) = 2.22



| ets Hammer it!

Number of requests: 1000
Request concurrency: 10

Time taken: 21.4 seconds
Requests/second: 233.46

Mean time/request: 42.8ms

of th

s T I & I




100 Concurrent requests:

Number of requests: 5000

Request concurrency: 100

Time taken: 28.9 seconds

lests:

srred

Requests/second: 172.86

......

Mean time/request: 578ms



Server maxiimit @ 20

Number of requests: 5000
Request concurrency: 100
Time taken: 32.2 seconds
Reqguests/second: 155.07
Mean time/request. 644ms

Worse user experience!




Assume the worst!

Assume that right in the middle of your
biggest traffic peak...



Assume the worst!

Cache Clears!

NERRR RN RN




Further site optimization

+» Save the 404s!
+ Don't let anonymous hit imagecache generation URLS
+ Careful with those cookies

+ Path alias cache

+ Session data caching

+ Examine those views gueries and views pages
+ Edge side includes

+ Consider always caching your front page




Further Front-End Optimization

+ Mod Pagespeed, help out your users by helping their browers
load your site faster.

+ Reverse proxies save Apache/PHP from running when they
don't have to.

+ CDNSs offer shorter round trips for your users, but are often not
faster than a good reverse proxy and can cause some
confusion when clearing caches.

+ Domalin Sharding, a good way to help your users get content
faster.



Summary

+ Understand what is going on under the

+ Ensure all areas of your stack are cac
+ Apache
+ PHP (APC or other accelerator)
+ Drupal
« MySQL
+ Check your headers
+ OMG tune MySQL
+ Use key-value stores for non-persistent storage

+ Oh, and CACHE!



What did you think?

Locate this session on the

DrupalCon London website:

http://london2011.drupal.org/conference/schedule

Click the "Take the survey’ link
THANK YOU!



