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Rails Performance



Relax



Programmers Love
Optimisation



Science Based



Objective



Provable



Opportunity Cost




Is this optimisation

really the best use of
your time!




Two Justifications



Hardware Costs



Responsiveness



Hardware Costs



Profits = Revenue - Costs



Hardware isn’t all of
your Costs



Hardware costs are not
continuous



Hardware costs are not
continuous

Unless you're huge



Hardware costs are not
continuous

Unless you're huge
You're not huge



Hardware is basically
free



Hardware is basically
free

Compared to staff



Hardware Cost Driven
Optimisation



Example.com

® 4 Servers at $299/mo

® TJotal hosting of ~ $1,200/mo



Example.com

® |0% performance improvement across the
board!

® | eads to a $120/mo saving...



Example.com

® Staff costing 60-80k/yr
o $28-$38/hr



It almost certainly

wasn’'t worth it




Responsiveness



Much more Important



Slow applications are
no fun to use



No Users



No Revenue



No Business






Not about requests per
second



Seconds per request



Perceived Performance



1.2
time (seconds)
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Firebug - Facebook | Michael Koziarski

f i

Inspect Clear HTML

Console HTML 55 Script
CGET profile.php?id=i
CGET upload.css

CGET picture.css

CGET app_source.css
CGET upload.css

CGET pillfilter.css
GET feedcrawl.css
CGET editprofile.js
CET owner.js

CGET upload.js

CGET square.js

CGET remove.js

CGET token.js.pkg.ph
CGET untrusted.js
CGET custom_source.
CGET apps.js

CET camera.js

CGET progress_bar.js
CGET upload.js

CGET feedcrawl.js
CGET editpencil.gif
CGET g_silhouette.gif
GET 236.png?2:456¢
GET 369.png?2:904:3
GET 212.png?2:456¢
GET 72.png?2:4569¢
CGET profile_new_tab
CET g537695903_™
CGET composer_tab_:
CGET composer_tab_:
GET friend_guy.gif?:
CGET post.gif?f2:2657
CGET note.gif?2:2579
CET q706645624_1¢
GET q687120081 &'
CET n6B9275123_1.

55 IS

DOM

XHR Images Flash

Met+ | ¥Slow
new.facebook.com
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.tbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.tbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbecdn.net
profile.ak.facebook.com
static.ak.fbecdn.net
static.ak.fbecdn.net
static.ak.fbocdn.net
static.ak.tbecdn.net
static.ak.fbecdn.net
profile.ak.facebook.com
profile.ak.facebook.com
profile.ak.facebook.com

B53ms
364ms
406ms
410ms
393ms
388ms
40dms
S&ms
Q5ms
85ms
109ms
94ms
134ms
97ms

102m

5

QGms
10drms
G8ms

106ms
102ms
105ms
167 ms
193ms
198ms
190ms
252ms
207ms
B71ms
177ms
196ms
184ms
193ms
190ms
755ms
068ms
l.2s

Options




00 Firebug - Facebook | Michael Koziarski

Inspect Clear :§ ) HTML €55 J5 XHR Images Flash

Console HTML C55% Script DOM Met+ | ¥Slow Options
GET wvideo_play_owvel static.ak.fbocdn.net 505
GET start_quote_gra static.ak.fbocdn.net 129
GET wvideo_play_owvel static.ak.fbocdn.net 530
GET end_quote_gray static.ak.fbocdn.net 131
GET string_image.pl new.facebook.com
GET app_2_21370113 photos-a.ak.facebook.com 310
GET app_2_1047335 photos-c.ak.facebook.com 246
GET app_2_1455058 photos-c.ak.facebook.com 1008
GET app_2_136861C photos—-c.ak.facebook.com 2158
GET app_2_1740443 photos-c.ak.facebook.com 026
GET app_2_1053B58 photos-g.ak.facebook.com 59
GET app_2_BR032453 photos-94% || facebook.com 353
GET app_2_3206124 photos-f.ak.facebook.com o09
GET t55527B697_14 photos-c.ak.facebook.com 3 KB
GET app_2_BR584254 photos—e.ak.facebook.com 323 B
GET app_2_1256525 photos—e.ak.facebook.com 535 B
GET app_2_121565¢ photos-665.|l.faceboock.com 399 B
GET app_2_1143505 photos—-d.ak.facebook.com 373 B
GET t55527B697_14 photos-f.ak.facebook.com 4 KB
GET t55527B697_14 photos—e.ak.facebook.com 2 KB
GET t55527B697_14 photos—e.ak.facebook.com 3 KB
GET app_1_2231777 photos-h.ak.facebook.com b KB
GET safe_image.php external.ak.fbcdn.net 4 KB

e B e B v N v O = N v N = N v e L=~ N - R - R - |

GET safe_image.php external.ak.fbcdn.net 3 KB
GET safe_image.php external.ak.fbcdn.net 2 KB
GET safe_image.php external.ak.fbcdn.net 2 KB
GET safe_image.php external.ak.fbcdn.net b KB
GET safe_image.php external.ak.fbcdn.net 2 KB
GET token.gif static.ak.fbocdn.net 2 KB
GET token_selected. static.ak.fbocdn.net 2 KB
GET token_x.qif static.ak.fbocdn.net b4 B
GET token_howver.gif static.ak.fbocdn.net Z KB
GET p_68B9275123= O.channel 15 facebook.com 25 B
GET p_68B9275123= O.channel 15 facebook.com 25 B
GET p_68B9275123= O.channel 15 facebook.com 25 B
77 requests 154 KB




853ms



3:00



PHP is 0.4% of the total



Assume it gets 50%
faster



The net saving is 0.2%



Not Noticeable



Frontend Performance
should be your Priority



YSlow



s YSlow 0.9.5b2

by Yahoo! Inc.

Perormasoe Grode; A [SF)

Web Development

’

YSlow analyzes web pages and tells you why they're slow based on ¥

rules for high performance web sites.

12 reviews

Download Now

veekly downloads

3 total downloads




Performance Grade: D (62)

. Make fewer HTTP requests v
. Use a CON ¥
. Add an Expires header v

Lt

. Gzip components ¥

. Put CS5 at the top

. Put JS at the bottom

. Avoid CSS5 expressions

. Make ]S and CS5 external ¥
9. Reduce DNS lookups ¥

10. Minify JS

11. Avoid redirects

1Z2. Remove duplicate scripts

oo

6
f
8

13. Configure ETags ¥




This page has 5 external JavaScript files.
This page has 8 (55 background images.




C 4. Gzip components~

These components are not gzipped:
2 (6.1K) http://www_koziarski.com/
2 (5.9K) http://www_koziarski.com/stylesheets/stylesheet.css




Fix all of these



I’ve done all that!




Optimisation
Procedure



Optimisation
Procedure

|. Figure out what’s slow



Optimisation
Procedure

|. Figure out what’s slow

2. Figure out why it’s slow



Optimisation
Procedure

|. Figure out what’s slow
2. Figure out why it’s slow

3. Make it faster



| . Find What’s Slow




Choose your target



Choose your target

® Slower than the rest



Choose your target

® Slower than the rest

® Heavily used



#? FiveRuns TuneUp TumoOff =) Share this Run " i 552 M8 e e

%
¥ Perform Index action In ProductsControlier ss2e8ms B ¢ |
« Before filter instant...oller_and_action_names 0.01ms |
[ Welco « Before filter verify_authenticity_token 0.02ms |
S ree b Before fiter set_locale 2o [
P » Before filter find_cart 1121 ms '
¥ Invoke index action 67.67 ms _
Products « Invoke belongs_to action 0.02ms |
X+ Invoke object_name action 001ms |
» Render file products/index 4296ms [l
Il ), Render file layouts/application 683ms |
« (Other) 17.85ms [
« (Other) 165ms |

For Rails monitoring in production, iry FiveRuns Manage




PERFORMANCE

General

Database

Sessions

View Caching

Mailing

Reqguests [#]

Average Processing Time [sec]

Data Transferred [#]

Routing Errors [#]

Connections Currently Active [#]

Tx Committed [#]

Tx Started [#]

Finds [#]

Created Sessions [#]

Closed Sessions [#]

Deleted Sessions [#]

Fragments Cached [#]

Fragments Expired [#]|

Pages Cached [#]

Pages Expired [#]

Messages Sent [#]

Messages Received [#]

ANALYTICS

Slowest Controller Actions

Most Frequent Controller Actions
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Slowest Controller Actions

Showing top 20

Soiling _getalls/create

Jockout/unlock

faccounts/conflrmed cancel

Jcomments/create

/goalsfcomplete

jaccounts/create

pdate

emaill

pdate

sfingex

c/create

/jgoals/defe

Jteam_members/rem ind

Jjteam_members/create 2. 49K Mms

y/create 227K M5

2.29K M5

Jadminsaffiliates/ingex 2.11K ms

jaccountsy index I 1.8BAK ms

jaction tems/create

Jedam members/index




Slowest Controller Actions

Showing top 20

getalls;create
Jockout/unlock
faccounts/conflrmed cancel
Jcomments/create
/goalsfcomplete
jaccounts/create

jfgoalsfupcate
ermall

pdate

sfingex

ciCcreate

jgoalssaerer
Jteam memberss ren ing
Jream members/create 2. A9K ms

/signup/create 2. 27K ms

2.29K M5

Jadminsaffiliates/ingex 2.11K ms

jaccountsy index I 1.8BAK ms

jaction tems/create

Jedam members/index




Slowest Controller Actions

Showing top 20

2ta sy create
Slockouty unlock

s/conflrmed cancel

jgoalsyocomplete

[s/Create

sfupdate

emaill

pdate

S/INgex

c/create

/jgoals/defe

Jteam_members/rem ind

Jjteam_members/create 2. 49K Mms

y/create 227K M5

2.29K M5

Jadminsaffiliates/ingex 2.11K ms

jaccountsy index I 1.8BAK ms

jaction tems/create

Jedam members/index




Grep your Logs



Grep your Logs

Completed in 220ms (View: 72, DB: 5)



Grep your Logs

Completed in 220ms (View: 72, DB: 5)

X-Runtime: 0.00783



PL Analyze

Min
0,000

Request Times Summar Count AVG St
ALL. REQUESTS: 11 |

—

LEE

e 3 OB

Bl B B P Lad
S
Lad OB Lab il

(ST QS

v 2 L

Average
Request Time S5td

Slowest

II-'I' _|||'1|J_1_1|'||
FEupluLuut:u__u:#vLuw

|
|

|
|

i
7
=

Nl alal - Bl
-




| b. Cheat



Caching!



HTTP Caching



ETags



ETags

ETag: b4c2fedde6926a5eebed8cd5cc995592



ETags

ETag: b4c2fedde6926a5eebed8cd5cc995592

lf-None-Match: b4c2fedde6926a5eeb6ed8cd5¢cc995592



ETags

ETag: b4c2fedde6926a5eebed8cd5cc995592

lf-None-Match: b4c2fedde6926a5eeb6ed8cd5¢cc995592

def handle etag
etag! [@user.id, @user.updated at]
end



Last-Modified



Last-Modified

Last-Modified: Sun, 28 Sep 2008 19:38:05 GMT



Last-Modified

Last-Modified: Sun, 28 Sep 2008 19:38:05 GMT

[f-Not-Modified-Since: Sun, 28 Sep 2008 19:38:05 GMT



Last-Modified

Last-Modified: Sun, 28 Sep 2008 19:38:05 GMT

[f-Not-Modified-Since: Sun, 28 Sep 2008 19:38:05 GMT

def handle last modified
last modified! @user.updated at
end



Expires

def add expires
response.headers|[ "Expires"] = @user.updated at + 1.hour
end



Rails Caching



Fragment Caching

<% cache [@user, "dashboard"] do %>
<%= render :partial=>"complex expensive dashboard" %>
<% end %>



Action Caching

caches action :index



Model Caching

class Comment < ActiveRecord: :Base
acts as cached :ttl=>1.hour
end



Memcache

® Seriously Fast
® Seriously Scalable

® | RU Cache Expunging



Cache Generations

There are only two hard things in
Computer Science: cache invalidation
and naming things



Cache Generations

There are only two hard things in
Computer Science: cache invalidation
and naming things

So let’s not explicitly invalidate anything



Cache Generations

cache ["user", @user.id]

cache ["user profile", @user.id]



Cache Generations

cache ["user"”, @user.id, @user.generation]

cache ["user profile", @user.id, @user.generation]



Cache Generations

class User < ActiveRecord: :Base
before save :increment generation

def 1ncrement _generation
self.generation += 1
end
end



Cache Generations

class Friendship < ActiveRecord: :Base
pelongs to :owner, :class name=>"User"
pelongs _to :friend, :class name=>"User"
pefore save :increment both users

def increment both users
[owner, friend].map &:increment generation
end
end



2. Figure out why it’s

slow




Never Guess



You're hever right



Slow Trac



Slow Trac

® Use a new PostgreSQL driver



Slow Trac

® Use a new PostgreSQL driver

® Use mod_ python, not tracd



Slow Trac

® Use a new PostgreSQL driver
® Use mod_ python, not tracd

® |t's spammers, add a better spam plugin



Slow Trac

@project.head revision



Slow Trac

SELECT max(rev) FROM rev;



Slow Trac

SELECT rev FROM rev
ORDER BY -LENGTH(rev), rev
LIMIT 1;



Slow Trac

SELECT max(rev::integer) FROM rev;



Slow Trac

CREATE INDEX rev_as INT
ON rev(rev::integer);



Performance Tests

New in 2.2



Performance Tests

require 'performance/test helper’

class SessionActionsTest < ActionController: :PerformanceTest



Performance Test

def test fetching index
get "/sessions”
end

def test fetching index all
get "/sessions?all=true”
end



Performance Test

rake test:benchmark



Performance Test

rake test:benchmark

SessionActionsTest#test fetching index (54 ms warmup)
process _time: 70 ms
memory: 0.00 KB
objects: ©
gc_runs: ©
gc _time: © ms



Performance Test

def setup
u = users(:koz)
post authenticate url, ...
50.times do |i]
u.sessions.create!
end
end



Performance Tests

SessionActionsTest#fitest fetching index (254 ms warmup)
process _time: 270 ms
memory: 0.00 KB
objects: ©
gc _runs: ©
gc_time: O ms



Performance Tests

rake test:profile



Performance Tests

SessionActions Test#test fetching index process time graph.html



%% Total
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ActionController: : Integration :Runner# method missing

ActionController:
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Performance Tests

SessionActions Test#test fetching index_all objects graph.html



Performance Tests

%% Total 0eSelf Total Self Wait Child Calls Name Line
100.00% 0.00% 56902.00 0.00 0.00 56902.00 0 ActiveSupport::Testing::Performance::Profilerf i
56902.00 1.00 0.00 56901.00 1/1 Kernel# send
56902.00 1.00 0.00 56901.00 1/1 ActiveSupport::Testing: :Performance: :Profiler¥run 57
100.00% 56902.00 1.00 0.00 56901.00 1 Kernel#__ send___
56901.00 1.00 0.00 56900.00 1/1 SessionActionsTest#test fetching index all
56901.00 1.00 0.00 56900.00 1/1 Kernel#  send
100.00% 0.00% 56901.00 1.00 0.00 56900.00 1 SessionActionsTest#test_fetching_index_all

56900.00 10.00 0.00 56890.00 1/] ActionController::Integration: :Runner# get



Performance Tests

% Total %% Self Total Self Wait Child Calls Name Line
100.00% 0.00% 56902.00 0.00 0.00 56902.00 0 ActiveSupport::Testing::Performance::Profilerf i
56902.00 1.00 0.00 56501.00 1/1 Kernel# send
56902.00 1.00 0.00 56901.00 1/1 ActiveSupport::Testing: :Performance: :Profiler¥run 57
100.00% 56902.00 1.00 0.00 56901.00 1 Kernel#__send___

56901.00 1.00 0.00 56900.00 1/1 SessionActionsTest#test fetching index all
56901.00 1.00 0.00 56900.00 1/1 Kernel®#  send
100.00% 0.00% 56901.00 1.00 0.00 56900.00 1 SessionActionsTest#test_fetching_index_all

56900.00 10.00 0.00 56890.00 1/] ActionController::Integration: :Runner# get




Performance Tests

% Total %% Self Total Self Wait Child Calls Name Line
100.00% 0.00% 56902.00 0.00 0.00 56902.00 0 ActiveSupport::Testing::Performance::Profilerf i
56902.00 1.00 0.00 56501.00 1/1 Kernel# send
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100.00% 0.00% 56901.00 1.00 0.00 56900.00 1 SessionActionsTest#test_fetching_index_all

56900.00 10.00 0.00 56890.00 1/] ActionController::Integration: :Runner# get




Performance Tests

% Total %% Self Total Self Wait Child Calls Name Line
100.00% 0.00% 56902.00 0.00 0.00 56902.00 0 ActiveSupport::Testing::Performance::Profilerf i
56902.00 1.00 0.00 56501.00 1/1 Kernel# send
56902.00 1.00 0.00 56901.00 1/1 ActiveSupport::Testing: :Performance: :Profiler¥run 57
100.00% 56902.00 1.00 0.00 56901.00 1 Kernel#__send___

56901.00 1.00 0.00 56900.00 1/1 SessionActionsTest#test fetching index all
56901.00 1.00 0.00 56900.00 1/1 Kernel®#  send
100.00% 0.00% 56901.00 1.00 0.00 56900.00 1 SessionActionsTest#test_fetching_index_all

56900.00 10.00 0.00 56890.00 1/] ActionController::Integration: :Runner# get




3. Make it Faster




<%= 1mage tag "red.png” %>

<img src="/images/red.png?1212215830" />



<%= 1lmage tag "onepixel.gif" %>



Route Generation

<p>Have you considered <%= link to "Paying me money",
awesome_consultant _url %></p>



Route Generation

<p>Have you considered <%= link to "Paying me money",
awesome_consultant url| %></p>



N+ 1 Queries

<% @user.posts.each do |post| %>
<p><%= link to post.title, post url(post) %></p>
<% end %>



N+ 1 Queries

User.find(params[:id], :include=>[:posts])



N+ 1 Queries

<% @user.posts.each do |post| %>

<p>
<%= link to post.title, post url(post) %>
by
<%= post.author.name 7%>
</p>

<% end %>



Garbage Collection

PageShowTest#test show (246 ms warmup)
process time: 183 ms
memory: 1696.26 KB
objects: 116280
gc_runs: ©
gc_time: 42 ms

22% in GC



Garbage Collection

http://github.com/skaes/railsbench



http://github.com/skaes/railsbench
http://github.com/skaes/railsbench

Garbage Collection

# greatly increase initial heap slots available (60x more)
RUBY_HEAP_MIN_SLOTS=600000

# ensure lots of heap slots are freed after GC (25x more)
RUBY_HEAP_ FREE_MIN=100000

# and doné€§A”K't run GC unless we're over 60MB heap (7.5x more)
RUBY_GC_MALLOC_LIMIT=60000000



Conclusion



Fix Frontend

Performance First




Use HT TP



Cache with memcache




Profile, don’t guess




Don’t forget GC when

profiling




Questions!

Michael Koziarski
michael@koziarski.com
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