Scaling with Four
Million Users



MyMaths Platform Tech Team

Darren Royle
Platform Manager

Simon Engledew Ed Smith

Senior Engineer Engineer



A
8 00 / eMyMaths - Bringing Math: x =

& -

% Apps

Product rewrite

|

C' [ www.mymaths.co.uk =
(B Erlang (G 30 (G Airsoft [ At ([l Bash [l Blogs [ c# ([ car [ Clojure [ Cocoa (G Code » [ Other Bookmarks

LOGIN PASSWORD
I MyMaths.co.u
Bringing Maths Alive

LATEST NEWS: New Primary content available : We're delighted to announce that today we've published 20 New Primary lessons an...more

About Samples Subscribe Reviews Help Contact
G MyMaths for Key Stage 3
@MyMaths @myMaths. @myMaths |

A new course for the latest
KS3 maths curriculum

www.oxfordsecondary.co.uk/mymathsks3
omod

Welcome to MyMaths.co.uk

” . .
MyMaths is a subscription website for schools...across the world. Although we're based w'“‘""“"t‘“t" service you
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Getting ready for production

6 months to go, heads on the block...

eMyMaths - Bringing math: X

C' | localhost:3000/assessment/allocation/index

Simon

w =

&«
@ MYMathS.co.uk Help

Log out [Q Search...

Bringing maths alive

[CHGNG) / @ MyMaths - Bringing math: x \ !

‘ 7Simon 7 i

C' [ localhost:3000/assessment/secondary-school/settings D¢

N

Allocation Results Admin
All Classes
Set task Set activity
[[] Class Students | Ta
Seco 1 7
| 4 -
1 14

| Class

[”]  Secondary class

OXFO

[C]  Secondary class 2

© Oxford University Pres:

«
@ MyMaths co.u

Bringing maths alive

Allocation

Results

Individual Tasks Summary

Help Log out [Q Search...

Find student

All Classes > Secondary class

==

Selected Dates
Level
Topic

Type of Task

1 Number
Library

1 Number
Boosters

2 Number
| GCSE Statistics 2 Number

3 Number

[C-SaNl  Apply filter
4 Number

OXTORD

© Oxford University Press 2015

Download results 'Delete these results 'Message students 'Toggle FuIIscreen'

Task name secondary s

Counting On and Back 4%

Number Facts and Doubles...

Number Bonds

Number Facts and Doubles...

Number Facts and Doubles...

Number Facts and Doubles...
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Generate Realistic Test Data

000 ~/Code/mymaths 5 rake load[8000]

< » | load.rake

user_name- = "#{- Faker: : Internet.user_name(Faker: : Name.name) dec kwj u 1 ia

puts - user_name

script H{INSERT- INTO- ‘users" - (*created_at", - “password_re gutgows kiWilhelmine

script %{SELECT @user_id:=LAST_INSERT_ID()}

script %{INSERT  INTO- ‘accounts" - (‘account_type", - “create
script %{SELECT @account_id:=LAST_INSERT_ID()}

armstrong_monte

script ¥{INSERT INTO- “subscriptions”  (‘account_block_id"
script %{INSERT  INTO- “contacts"  (‘account_id",  “contact_

class_name = "A’ wo lf f_m r_v it O

students_count - >0
n- = [students_count, - rand(29. .30)].min

students_count n Connt iffany

script %{INSERT  INTO  “school_classes" (‘account_id", °
script %{SELECT @school_class_id:=LAST_INSERT_ID()}

total_allocations - (13..30).sample rya n_m ic hel

total_marks - ([20, - total_allocations].max. .44).sample
allocations = ActiveRecord: : Base.connection.select_rows(¥
rachaelddsrenner
students - []

(@...n).each | student_id|

students %{(@account_id, NOW(Q), #{ q Faker::Name.fir iv-meggie-j acobson

script %{INSERT  INTO  ‘students’  (‘account_id", “create
script %{SELECT @student_offset:=LAST_INSERT_ID()}

fernandomsstehr

git branch: master, index: 682, working: 682, Line 105, Column 18

ms_pierre_marvin

matilda_russel




Started up the site to have a
looK...

® OO mymaths — ruby — 80x24 .

~/Code/mymaths # rails s

=> Booting Puma

=> Rails 3.2.19 application starting in development on http://0.0.0.0:3000
=> Call with -d to detach

= Ctrl-C to shutdown server

Puma 2.9.2 starting...

* Min threads: 0, max threads: 16

* Environment: development

* Listening on tcp://0.0.0.0:3000




Boom!

...don’t panic

® 06 @ MyMaths - Bringing math: x \D

& > C ’D localhost:3000/assessment/school_classes/results

G MYMathS.co.uk Help Log out

Bringing maths alive

Allocation Results Admin

OXTORD

All Classes
View Results Download Markbook
Loading...

" A
8 06 eAction Controller: Exceptic X\D Simon =

- > C ‘\D localhost:3000/assessment/class_admin/1028758195 ’ﬂ?‘

ﬁgtslt‘e’ggr%%%dA tr?lil;ﬁ SH l‘rc‘)YlaelrlchI’;ss_admin_index

Timeout::Error: execution expired: SELECT students.id AS student_id, students.first_name AS forname, students.last_name AS lastName,
students.user_name AS loginNumber, CONCAT WS(, students.first name, students.last_name) AS name, GROUP_CONCAT(outer_school classes.name SEPARATOR
', ') ASs class, school_classes.id AS school_class_id, students.password, students.id AS edit FROM “students” INNER JOIN “student_classes~ ON
“student_classes” . student_id”~ = “students”.id~ INNER JOIN “school_classes™ ON “school_classes . id”~ = “student_classes’ . school_class_id~ INNER
JOIN student_classes AS outer_ student_ classes ON outer_student classes.student_id = students.id INNER JOIN school_classes AS outer_ school_classes
ON outer_school_classes.id = outer_student_classes.school_class_id WHERE ~students”. account_id> = 1030095999 AND “school classes™. id" =

1028758195 GROUP BY students.id ORDER BY last name, first name
Rails.root: /Users/engledes/Code/mymaths
Application Trace | Framework Trace | Full Trace

app/controllers/assessment/admin_controller.rb:41:in “class_admin_index'

config/application.rb:116:in “call'

Request

Timeout: :Error: execution expired:

Response

Headers:

© Oxford University Press 2015 v1.4.4-32-g6fbc2b8 Help | Contact | News | Privacy | Legal | Terms & Conditions | Cookie Policy



Profiling

web middleware can help big time!)

duration (ms) from start (ms) query time (ms)

GET http://localhost:3000/assessment/allo... 18.2
Executing action: allocation_index 63.2
Rendering: /assessment/manager/man... 9.3
138.3 m=s Rendering: /assessment/manager/ma... .6
| Rendering: /assessment/manager/m... 10.3
17.6 ms My Rendering: /assessment/manager/ma... .5
94.9 ms) r Rendering: /assessment/manager/ma... .5
f Rendering: layouts/application 12.4
' 224::: Rendering: /shared/secondary/_header 1.6
;75;\6 Rendering: shared/_footer 3.1
CassB = show time with children
Class C
ClassD § client event duration (ms) from start (ms)
CesE  Redirect 22.0 +0.0
OXFORD ce=et | Response 1.0 +165.0
B Dom Content Loaded Event 168.0 +571.0
© Oxford University Press 2015 v1.4.4-32-g6bc268 First Paint Time +836.0
share show trivial

+0.
+17.
+80.
+85.
+86.
+100.
+109.
+115.
+118.
+127.

e

@ rack-mini-profiler

0

o O O O O O O O O

2 sql 0.5

3 sql 0.8

0.9 % in sqgl



Pick the low hanging fruit first

(check the database)

tmp table

nested nlested
loop 00p
23.13K rows 1 row

Full Table Scan

Unique Key Lookup

Single Row Inique Key Lookup
(constant)

students outer_student_classes outer_school_classes
PRIMARY PRIMARY

Full Table Scan

student classes

I\%SGL
ORKBENCH



Add Database Indexes

N engledes — bash — 203x16

mysql> EXPLAIN SELECT students.id AS student_id, students.first_name AS forname, students.last_name AS lastName, students.user_name AS login ents.last_name) &
AS name, GROUP_CONCAT(outer_school_classes.name SEPARATOR ', ') AS class, school_classes.id AS school_class_id, students.password, student * ON ‘st
udent_classes’. student_id* = ‘students’.“id" INNER JOIN ‘school_classes’ ON ‘school_classes'. id" = ‘student_classes'. school_class_id" IN IN outer_stude
nt_classes.student_id = students.id INNER JOIN school_classes AS outer_school_classes ON outer_school_classes.id = outer_student_classes.s{ sc
hool_classes’. id' = 1028758195 GROUP BY students.id ORDER BY last_name, first_name;
B e s T e B e e
| id | select_type | table | type | possible_keys | key | key_len | ref
B T T R

SIMPLE | school_classes | const | PRIMARY | PRIMARY | 4 const

SIMPLE | student_classes | ALL | NULL | NULL | NULL NULL

SIMPLE | students | eq_ref | PRIMARY | PRIMARY | 4 mymaths.student_classes.student_id

SIMPLE | outer_student_classes | ALL | NULL | NULL | NULL NULL
SIMPLE | outer_school_classes | egq_ref | PRIMARY | PRIMARY | 4 mymaths.outer_student_classes.school_class_id

5 rows in set (0.00 sec)
~ %

N engledes — bash — 252x15

mysql> explain SELECT students.id AS student_id, students.first_name AS forname, students.last_name AS lastName, students.user_name AS loginNumber, CON{ ne, GROUP_CONCAT(outer_school_classes.name

SEPARATOR ', ') AS class, school_classes.id AS school_class_id, students.password, students.id AS edit FROM ‘students’ INNER JOIN ‘student_classes’ ON “school_classes® ON ‘school_classes'.'id"

= “student_classes’. school_class_id® INNER JOIN student_classes AS outer_student_classes ON outer_student_classes.student_id = students.id INNER J0} ses.id = outer_student_classes.school_cla

ss_id WHERE ‘students'.‘account_id® = 1030095999 AND ‘school_classes'.‘id' = 1028758195 GROUP BY students.id ORDER BY last_name, first_name;

B S B S et S

| id | select_type | table | type | possible_keys | key | key_len | ref]

B e S
SIMPLE | school_classes | const | PRIMARY | PRIMARY | sing temporary; Using filesort

SIMPLE | student_classes | ref | index_student_cl.... | index_student_classes_on_school_class_id |

SIMPLE | students | eq_ref | PRIMARY,index_st.... | PRIMARY |

SIMPLE | outer_student_classes | ref | index_student_cl.... | index_student_classes_on_student_id_and_school_class_id |

SIMPLE | outer_school_classes | eq_ref | PRIMARY | PRIMARY |

D S T A e et ST

5 rows in set (0.0@ sec)

~ %




FiXx N+1 Queries

® O 0 eMyMaths-Bringing maths x \U 1\ m ®
& C' | [ localhost:3000/assessment/allocation/595666813/summary =
Q MYMathS.co.uk Help Log out (Q Search... Find student
Bringing maths alive
Allocation Results Admin

Individual Tasks Outstanding Work

Nt Query N
nass_task]

Elements Network Sources Timeline

Overdue Work

o <top frame> w [ |Preserve log

: :i?clude =>

1

x % O, x

Jniform Notifier

user: engledes

N+1 Query detected
StudentTask => [:school_class_task]

Y e Add to your finder: :include => [:school_c
N+1 Query method call stack
/Users/engledes/Code/mymaths/app/controlle
/Users/engledes/Code/mymaths/app/controll
/Users/engledes/Code/mymaths/app/control’
/Users/engledes/Code/mymaths/config/app’
/Users/engledes/Code/mymaths/middlewarr,

summary:215
summary:216

vels) in allocation_summary'
location_summary'
_summary '

@ bullet
see also: GROUP_CONCAT



Now the site is loading again

(with some meaty data)

® 006 /”eMyMaths - Bringing math x\ﬁ\ simon "
L C' | local.mymathsalpha.co.uk:3000/assessment/allocation/index =
G MYMathS.co.uk Help Log out [Q Search... Find student
Bringing maths alive
Allocation Results Admin
All Classes )
Set task Set activity
[7] Class Students  Tasks currently set
[F] | Class AA 24 17
[F] | Class AB 21 24
[[] ' Class AC 27 13
] Class AD 28 13
[F] ' Class AE 22 14
[F] Class AF 20 13
[[] Class AG 29 17
OXFORD [F] | Class AH 20 28
[F1! Class AT 27 20
© Oxford University Press 2015 v1.4.4-75-g001d04e Help | Contact | News | Privacy | Legal | Terms & Conditions | Cookie Policy




Set up and automate your
acceptance environment

8 0 O
<>

| ] mymaths-app-el AWS Management Console X

mymaths-app-elasticache.template

&

C
zan Web Services

"Period":- "300",
“AlarmActions":-[-{- "
"Namespace": - "ANS/EC2",
"Dimensions": [ {
“Name" : - "AutoS

“Value": - { "

11, sCPUAlarmLow": - {

e #Type" : - "ANS: :CloudWatch: :Alarm",
“Properties”: {
"EvaluationPeriods"
"Statistic": "Average",
"Threshold": - "25",
"AlarmDescription”
"Period": - "300",
"AlarmActions”
“"Namespace”

CPUUt1il1ization”

Administration & Security

Directory Service

Managed Directories in the Cloud
Identity & Access
Management

Access Control and Key Management

Trusted Advisor
AWS Cloud Optimization Expert

CloudTrail
User Activity and Change Tracking

Config PREVIEW
Resource Configurations and Inventory

CloudWatch

Resource and Application Monitoring

Illll -

“"Alarm when CPU too low",

yyment & Management

tlastic Beanstalk
WS Application Container

[ { |lRe;|l:
“"AWS/EC2",

"mymathsScaleInPolicy" -}

dpsWorks _
" Dimens :Lons " PevOps Application Management Service
[ { . CloudFormation
"Name" : - "AutoScalingGroupName”, Templated AWS Resource Creation
CodeDeploy

"Value"

}1,
"ComparisonOperator”: - “LessThanThreshold",

"MetricName":  "CPUUtilization"

{- "Ref": "mymathsHostAsg" }

Automated Deployments

Analytics
EMR

Managed Hadoop Framework
Kinesis

Real-time Processing of Streaming Big
Data

"mymaths
“Type" :
“Depends(
"Propertie
"AliasTarge

Data Pipeline

HostedZoneld Orchestration for Data-Driven Workfloy

"MyMaths - App- Server Publ 3: :RecordSet"

111,
"HostedZoneName" - :
{- "Ref"

{"Fn::Join"-:
"serverDomain" -}

git branch: master, index: 32, working: 3= 32, Line 422, Column 32 Spaces: 2 CloudFormation

£ https://eu-west-1.console.aws.amazon.com/console/home?region=eu-west-1

Application Services

&
qu

'

i

(
o

SQS

Message Queue Service

SWF
Workflow Service for Coordinating
Application Components

AppStream

Low Latency Application Streaming

Elastic Transcoder
Easy-to-use Scalable Media Transcoding

SES

Email Sending Service

CloudSearch

Managed Search Service

Mobile Services

[z

s

Cognito
User Identity and App Data
Synchronization

Mobile Analytics
Understand App Usage Data at Scale

SNS

Push Notification Service

Enterprise Applications
« WorkSpaces

&

Desktops in the Cloud

WorkDocs

Secure Entdiprise"Storage &, Sharing
Service

WorkMai &

Secure Email aiic!Clthidaring '@ vice

WE

Simon

Additional Resources

Getting Started

See our documentation to get
started and learn more about
how to use our services.

AWS Console Mobile App
View your resources on the go
with our AWS Console mobile
app, available from Amazon
Appstore, Google Play, or
iTunes.

AWS Marketplace
Find and buy software, launch
with 1-Click and pay by the hour.

Service Health

& Al services operating
normally.

Updated: Feb 05 2015 08:55:00
GMT+0000

Service Health Dashboard

Set Start Page

Console Home :

mazon

ebservices™



Fire up JMeter
(simulate some user load)

' ® O O OUP_PrimaryStudent_User_Journey5-Improving_Results.jmx (IUserslengledes/CodeImymaths/IoadljmeterIOUP PrimaryStudent_User_Jour...

YRR EEHEIR T I SES

oWl | EH| os

v a OUP - Primary Student - User Journe
v t* Thread Group
v & F

L ALIU ] o
yasetsfapplication-ble
< Jassets /body-bg.jpg
fassets/sprite.png

fassessment/auth

/myportal /Klein%20and%
/myportal/content/libra
/myportal/student/auth
/myportal /Klein%20and%
/myportal/student/logg
/myportal/results /stude

vyvVvvyvVvyvVvYyY Y Y

/myportal/my_levels
/myportal/level/3/levels

/
/
Z
Z
Z
/
¢

/myportal/load_task/tog
~wportal/student/onlin

>

4 HTTP Cookie Manager

HTTP Request

Name: Ilassessment

Time

]Port Number: |:| ‘ (Conn

HttpClient4 &

Protocol [http]:

Method: | GET &) Conti

™ Follow Redirects

(M Use KeepAlive [ | Use multipart/form-data for POST [

Zlglnlaa]  Body Data ‘

Send Parameters With the Request:

Value

Detail J [ Add

] [ Add from Clipboard j Delete

o 1|

Send Files With the Request:

File Path:

Add Browse... Delete

OXy Server

Server Name or IP:

]Port Number: I:I Username

rEmbedded Resources from HTML Files




Boom!

(ok, panic a little bit, that should have worked)

[DI@IH’I["IIIEI X[[0 |*|=I4'||>|tz|0\ % [% [ [ HE

v t‘ Thread Group Su mmary Report
v . Recording Controller

> /’/assessment

/assets /locales fen-08dd6530c1e
/assets/shared-dc53206c7896b
Jassets /head-03818635224998(

/assets /application-3a02cbh54d1 i . i pIayOnIy: D Errors Dsuccesses [@

/assets /application-b1leb496349

. Error % Throughput KB/sec Avg. Bytes
#* 1assets/body-bg jpg 96.18%  11.9/sec 27.90  2405.0
#* /assets/sprite.png 3 100.00% 9.5/sec 20.61 2229.4
/’ /assessment/auth / 100.00% 8.7/sec 18.71 2213.9
/" /myportal/Klein%20and%20Sons% 97.75% 7.1/sec 15.50 2230.7
/9 Jmyportal/content/library 96.21% 8.5/sec 22.07 2663.8

. 95.74% 7.6/sec 14.14 1917.4
/’ /myportal/student/authenticate 96.71% 4.9/sec 13.35 2792.0

# /myportal/Klein%20and%20Sons% 96.53%  4.7/sec 12.72 2790.2
/«' /myportal/student/logged_in 100.00% 4.5 [sec 9.91 2280.3
/, /myportal/results /student/index : . g 96.19% 4.2 /sec 8.71 2101.9
/7 Imyportal/my_levels : 94.94% 6.4/sec 17.43 2783.7

94.52%  5.9/sec 1241 2147.0
#7, myportallevel/3/levels_to_do 100.00%  3.2/sec 7.58 24232

#* Imyportal/load_task/topic_area/ ' 100.00%  3.0/sec 7.26  2488.4
//’ /myportal/student/online_homev 94.30% 2.8/sec 5.23 1883.0
#* Jauth.asp 94.14% 2.8/sec 5.00 1850.8
/,' Jcrossdomain.xml 93.94% 2.7 [sec 4.91 1877.3

/, /studentRecords/getdataAuto.as| 93.76% 2.6/sec 4.73 1861.1
92.97% 2.3 /sec 8.62 3822.1

?:/studentRIecordIs/slaveDataOH.as; . / 92.33% 2.1/sec 8.53 4113.3
- /myportal/my_levels . 92.21% 2.1/sec 8.35 4082.3
/’ /myportal/level/3/levels_to_do 96.72% 104.2;sec 246.08 2418.8
/ /myportal/student/student_logo!
/, /myportal/Klein%20and%20Sons%
/’ /myportal/content/library

/, /assessment/logout

Pl

/’ /assessment

4i#¢ HTTP Cookie Manager

4i# HTTP Request Defaults

Summary Report

Aggregate Report

4
>
4
>
4
>
>
4
>
4
>
4
4
>
>
>
>
>
>
>
4
>
>
>
>
4
>
4
>
>

["] Include group name in label? [ Save Table Data | [ | Save Table Header




Research good production
configuration

® 00 b production.rb b production.rb

< » | production.rb x

config.log_level: = :warn

config.threadsafe!

config.118n.fallba

cadsafe! $rails_rake_task

config.i18n.fallbacks: - true config.i18n.fallbacks: - true

git branch: master, index: 687, working: 4= 682, Line 53, Column 5 Spaces: 2 git branch: master, index: 68?, working: 682, Line 53, Column 3 Spaces: 2




JMeter Take 2

Web transactions response time ~ 64 ms 0s
App server  Browser

. GC Execution Ruby Database Throughput (nom ) 17,400

Average

Web



If you need to be sure... Tsung

l.1" method="GET'></http></request>
062e348571da78bf4b9845fcf7f.js’ version="1.1" method="'GET'></http></

s s ' ' ' :
hinktime random='true' value="'18 "\iece33dabs252d5583073.css’ version="1.1" method="GET'></http></re:
N4a2d1d826714025a3338916f .css’ - version="1.1" method="GET'></http:
ce5e78c7c84bl3fde58e229. js' - version="1.1"' method="'GET'></http>-
308c0al25aab0a3. js' - version="1.1" method="'GET'></http></reque:

<request><http url="http://app.mymathy . cer'></nttp></request>
<request><http url='/assessment' versid """ TR request

<thi nktime ranw": ’ tr!ue ’ value= ’ 8 ’ /> 'WF/auth' version="1.1"- - contents="utf8=XE2%9(X93&amp ; auther
='GET'></http></request>

<request><http url="http://app.mymaths
ent/auth’ - version="1.1" - contents="utf8=%¥E2%9C%93&amp ; auther
<request><http url='/myportal/mymathsfion'1.1' method="GET'></nttp></request>

v ) 726b17ce34c88e265.css’ - version="1.1" method="'GET"'></http></re(
<r‘eCIUESt><http Ur1= /assetS/SCh001-3 $8a928427cf3d05ad730a. js' - version="1.1" method="GET'></http></r«

<thinktime

<request><http url="http://app.mymaths.co.uk/assessment/login/second_level/mymaths-college’ version="1.1"" - conts
<request><http url="'/assessment/welcome’ version="1.1"' method='GET'></http></request>

<request><http url="'/assets/extjs-f8b55a8f0971b4fcba3a94fef4c2b2b2.css’ version="1.1" method="GET'></http></req\
<request><http url="'/assets/assessment-348860b728814365e8a54ef469c03072.css’ - version="1.1"' method="GET'></http>+
<request><http url='/assets/assessment-9ec582f10af05501ad937d940f11ad@8. js' - version="1.1" method="GET'></http><
<request><http url="'/assets/am-welcome/am-welcome-header.png’ version="1.1" method="'GET'></http></request>

Line 27, Column 91 Spaces: 2 Plain Text

ERLANG

tributed load testing tool

ng

See also: siege



Pour over arcane graphs

" A
® O 06 J | | Tsung - Graphs Report x W | Simon J [y

.

‘ &« C' | file:///Users/engledes/.tsung/log/20141009-0753/graph.html#response_time s

Tsun g tsung - Graphical Reports

version 1.5.1 Response Time
Stats Report Transactions and Pages Requests and connection establishment
. Main Statistics Hean transaction and page duration Hean request (and connection) duration
« Transactions s jeeEsanasssas 20 et
o Network Throughput 700 100 co:nect ——
» Counters 500 B .
+ HTTP status

400

Graphs Report

Transaction duration (meec)
Requests duration (msec)

» Response times i
« Throughput graphs
« Simultaneous Users T T TR ) i
« HTTP status
time (sec of the running test) time (sec of the running test)
XML Config file
Throughput
Transactions Requests
Transaction and page rate Request and tcp/udp connection rate
9 120 .
& +
100 ——
y 5 F:
"W v ~
b
S 4 2
b 4
g 3 w 40
H k
| hitp.//tsung erlang-projects.org/ Contact: tsung-users@process-one.net

Some Hogwarts grade shit here...



Remote Monitoring

100%
< ©
Last 30 minutes Controller Response Time vs. Throughput
40 ms
18.6% ~—~ ) .
CPU Usage 35 ms S ° .
™ ]
N .o . ‘g wﬁ'.."'.' - - %
e S TG CEPC o A :
30 ms.o. b » v - u N P ° :‘Q. °s : " ...' s .
610/ LS .. .°.o$.\0 o: : 00...: . * ... - * ’
0 '.&d".“ O 't".-.' viee ¥ e
Memory Usage '3
251
v 'ns',%
0.13% w 20ms .
Disk 10 Usa ge ) *
L J
A 15 ms ° .
\,_/—‘_/,_/\/ ‘e
-I. Mb/S 10 ms .
Network 10
v §
5ms
2 CPUs/3.7 GB RAM
Intel Xeon O
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summary

Even if you have a small site, generate a lot of take
data to magnity the problems

Understand and automate your environment

Every disaster you artificially create is a problem
your users never saw - be positive and thorough

Good monitoring will help you to relax afterwards



