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Continuous Deployment

Eishay Smith

@eishay @wltheng
#leanstartup #qcon
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Life of a Deployment

= Managed hy a deplovment manager
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How much time does it take
your new line of code to meet
customers?
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More than a year ?

How much time does it take
your new line of code to meet
customers?
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Six months to a year ?

lore than a yeatr

mM1cCh time does




One to six months ?

X months to a yec
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Two weeks to a month ?

One to six months ?




One day to two weeks?

I'wo weeks to a mont




One hour to one day ?

One day to two weeks?




[.ess then ten minutes ?

One hour to one day ?




Six months to a year ?

More than a year ?

How much time does it take
your new line of code to meet
customers?




&wealthfront”

"Connect Investors with
Outstanding Investment Managers"

» Web Based Financial Product

» Heavily Regulated

» Millions of dollars under managment

* Deploying to production fifty times a day




What is Continuous Deployment?

e Continuous, successful and repeatable
methodology to deploying code

o Automates all steps of taking checked in
code and making it run on production
servers, used by customers

@pnozi..



What is a Startup ?

e Startup is a human organization on a quest

e The quest is to find a market fit between a product
and customers

» Finding market fit is done through iteration and
learning from customer behavior in the real world

« Market fit must be found before the startup runs
out of cash

(CTEETH



80/20

» Realize that 80% of what you build will go to waste
o Strive for 80% of the value for 20% of the cost
 Validate before investing more time

@pnozi..



Release is a Marketing Concern

Deployment is Engineering's Job
Deployment is reducing code inventory




Deploy Fast Deploy Often

Dozens of Times a Day
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Bucket
Traditional Release Organization
Timeline




Bucket

Traditional Release Organization
Timeline

1-4 Weeks
. Integrate R l Sse ! !
Development. Relemse Gt Stage oA rerioe fie Relea
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Timeline
1-4 Weeks

™ A




Development ]

 Software organized as a tree
 Engineers work on feature branches

;‘,j@gépQQZ | .com



Release Cut

« aka code freeze

 Features get integrated into trunk
* Trunk goes on production

* Trunk is the truth




Stage

Release train on regular cyclic period




QA Ensures correctness of each train
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Fix P1 Bugs




Integrate I
Patches

P1 Bugs ger patched back into the trai




Rie]ease !
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Bucke?:

Traditional Release Organization

Timeline
1-4 Weeks

: integrate Release !
Development Release Cut  Stage QA FIXPLBUES  paich o

tches Tes

S [Ber
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Continuous Deployment

Timeline

5-10 Minutes Deploy

Automated QA Fi ugs N te R se !
DEVE]Opglehgt xe %ﬁ Testing and %

Using Experimen

T . Stagin .
° E”b:k';d fe“.‘.”L“S- .%u Monitor...
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Timeline
5-10 Minutes

~mmitomated QA




1

Development

Using Experiments to hide ]
half baked teatures
® O 0060 0000










Automated QA
Testing and
Staging
















Continuous Deployment

Timeline

5-10 Minutes Deploy

Automated QA Fi ugs N te R se !
DEVE]Opglehgt xe %ﬁ Testing and %

Using Experimen

T . Stagin .
° E”b:k';d fe“.‘.”L“S- .%u Monitor...
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Story Time
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Based on a real life story
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* Code in development
matches production L
* Noneed o switch branches @9

@PROZIcom
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* Code in development
matches production
* No need to switch branches



e Quick iterations

e Obsoletes process, e.g. "cutting a release”
e Reduce risk

e No throwing code over the wall




* Code in development
matches production L
* Noneed o switch branches @9
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20 minutes
e
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Wealthfront's
Architecture

» Service Oriented Arcitecture

o Vertical sharding

» Coordination using ZooKeeper

o Data interchange using JSON and Protobuf
» Data store in MySql, Redis and Voldemort

e Guice for loC

» Everything uses the same platform!




o Kawala

Functional Query Engine
Inspired by functional languages (Scala)

(CTEETH



Wealthfront's
Architecture

» Service Oriented Arcitecture

o Vertical sharding

» Coordination using ZooKeeper

o Data interchange using JSON and Protobuf
» Data store in MySql, Redis and Voldemort

e Guice for loC

» Everything uses the same platform!




Scale and Availability

%Q
» Clusered services storage ®

» Replicated databases (MySql, Redis)
» Caching (e.g. memcached)
* Denormalized Data




Testing

» Hudson

* Selenium

» Static analysis (PMD, FindBugs)
* DbUnit

* In memory DB

» Enhanced jUnit Runners




Deploy Fast Deploy Often

Dozens of Times a Day

Release is a Marketing Concern

It erit is Engi =
B it o - L

a0720
+ Bl that Bott o st yras buatd wil po o wasta
« St fe B o he vabie fom 27 & Ohe- ot
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Bucket or Hose

Traditional Release Organization Continuous Deployment
What is a Startup ? Timeline Timeline
14 ke 530 Mt Dy

= Srartup is a human organizaton on a quest

« The quest s o ind a market fit between a produce Lom ! W mmmm X W
and eustomers t t > } t t —
« Finding market fit is done through iteration and
leaming from customer behavior in the real world
= Market tie rust be found before the sartup runs
aut of cash
. \
Story Time
What is Continuous Deployment?
= Continuous, successful and repeatable
methodology to deploying code
= Automates all steps of taking checked in
code and making it run on production
servers, used by customers
Wealthfront's
Architecture
= Service Criiented Arcitecture
= Wertical sharding
= Coordination using Zookeeper
"Connect Ty s with « Data interchange using JSON and Protobuf
Connect . WTSIO 5 Wit M. & « Tt store in MySiql, Redis and Voldemore
Eluts}an fJ_mg nvestment Managers » Guice for loC

» Everything uses the same placform’

Scale and Availabilit%..f-‘

* Clusered services storage -

plicated databases (MySql, Redis)
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Maore than a year ?
+ Denormalized [
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Continuous Deployment
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ontinuous Deploymen

Eishay Smith

Small, Frequ
Deploying either using the UT or more commanly using
hash tags like “#releasa:lIM" in the commit comment

Forward and Backward compatibility
Trivial reverts
Trivial rollbacks

@pnozi..

ENT MANAGER

@eishay @wltheng
#leanstartup #qcon

Life of a Deployment

+ Managed by a deployment manager
+ State is propogated by Zookeeper #2
+ Exponentially increase deployment group size

» Self Test

Automated |
o Rollback LA

Production

Shut down Self Test
e Traffic
x

N Ann

nounce
via ZooKeeper

Clients stap calling service




Stable trunk

« No branch switch
* No merges
« No conflicts

@pnozi..



Small, frequent commits

Ml Aaving oither nncinao




Stable trunk

Small, frequent commits

Deploying either using the UI or more commonly using
hash tags like "#release:UM" in the commit comment

. pQQZlcom ﬁ“’J ﬂH]TT-Tﬁ“A



Stable trunk

Small, frequent commits

Deploying either using the Ul or more commonly using
hash tags like "#release:UM" in the commit comment

Forward and Backward compatibility
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Small, frequent commits

Deploying either using the UI or more commonly using
hash tags like "#release:UM" in the commit comment

Forward and Backward compatibility

Trivial reverts
@ cre ]l e~k A A1




Small, frequent commits

Deploying either using the UI or more commonly using
hash tags like "#release:UM" in the commit comment

Forward and Backward compatibility

Trivial reverts
Trivial rollbacks

@pnozi..



17:38:48
173714
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DEPLOYMENT MANAGER

ACTIVE DEPLOYMENTS

BUILDING
DEPLOYING

26125(2)
27435(1)
27467(1)
27471(1)
27268(1)
27349(1)
27425(2)
27144(1)
26005(1)

27222(11)

27452(1)
26588(1)
26669(1)
27430(1)
26886(2)

Updated
173724
173734
173744
173754
17:38:04
17:38:14
173714
17:38:24
17:38:34

173025

17:38:44
1738:54
134
17:38:35
173914

27478 [
27477 [
27476 =1
274755
2r4T3 2
274712

15:18:18
15:18:53
15:14:42
1510007
15:07:38




27477 [=




Bulid Revision State

Last 27478 SUCCESS
Last Completed 27478 SUCCESS
Last Successful 27478 SUCCESS

8 bulids since the 25t tallure

@PRrREZIwn



DEPLOYMENT MA

AL HIVE UEFLOYMENT S

Type Started Revision State Cancel
ROBI 17:38:46 27478 BUILDING » Cancel
HTF 17:3T:14 27477 DEPLOYING 65% done

B  ==0asea? 26125(2) 17:3124
PROZ I .com



15.18:18 i
15:18:53 HULLELD) SALK

Cluster

DM 15:21:29
UM

AM

UM 15:14:42 ROLLED_BACK

Bi 15:10:07
ROBI 15:07:38



Cluster

AM
Bl

HTF
I

NL
oD

PM

ROBI
sC
TE
UM

Wi

QQZ |.COIT'I

LLUSTER STATUS

Version(#)

26125(2)
27435(1)
27467(1)
2747T1(1)
27269(1)
27348(1)
27425(2)
27144{1)
26005(1)

27222(11)

27452(1)
26568(1)
26869(1)
27438(1)
26886(2)

Updated
173524

173734
173744
173754
173804
173814
173714
17:38:24
17:38:34

17:38:25

17:38:44
17:38:54
17:38:04
17:38:356
17:38:14
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DEPLOYMENT MANAGER

ACTIVE DEPLOYMENTS

BUILDING
DEPLOYING

26125(2)
27435(1)
27467(1)
27471(1)
27268(1)
27349(1)
27425(2)
27144(1)
26005(1)

27222(11)

27452(1)
26588(1)
26669(1)
27430(1)
26886(2)

Updated
173724
173734
173744
173754
17:38:04
17:38:14
173714
17:38:24
17:38:34

173025

17:38:44
1738:54
134
17:38:35
173914

27478 [
27477 [
27476 =1
274755
2r4T3 2
274712

15:18:18
15:18:53
15:14:42
1510007
15:07:38




Life of a Deployment

e Managed by a deployment manager

» State is propogated by Zookeeper g~~~
 Exponentially increase deployment group size
o Increased monitoring during deployment

o Self Test

« Automated rollbacks

||||||||||||||
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Announce:
An animal lets the ZooKeeper know it woke up
and available
Un-Announce:
An animal lets the ZooKeeper know it is not
available

£ oroup SI




« Managed by a deployment manager
« State is propogated by Zookeeper £
« Exponentially increase deployment group size
o Increased monitoring during deployment

o Self Test

« Automated rollbacks

e L b T o ot

Running and accepting Starts with
production traffic new version ) Automated "
o ~y Rollback & ™,
%a\‘*&/' '\%{.,

UnAannounce Shut down Self Test Production

via ZooKeeper /' commticae wih et s Traffic
\ \ Announce /
Clients stop calling service via ZooKeeper

@PROZ | com




Running and accepting
production traffic

\ Steady state

UnAannounce
via ZooKeeper
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\ Steady state

UnAannounce
via ZooKeeper

Please don't send me production traffic

\

{@EPQQZ | .com




v

ounce Shut down
Keeper

N g

Clients stop calling service
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/"

Shut down




Starts with
new version

.




& ,

C:J
d
Self Test

communicate with other service

\




\ Announce /

via ZooKeeper
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Production
Trattic
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Automated

1,
w Rollback & ",
\ cae'a\% / & (%y

Self Test Production

Read/write t

communicate with other service Traffic

\ Announce /

via ZooKeeper




« Managed by a deployment manager
« State is propogated by Zookeeper £
« Exponentially increase deployment group size
o Increased monitoring during deployment

o Self Test

« Automated rollbacks

e L b T o ot

Running and accepting Starts with
production traffic new version ) Automated "
o ~y Rollback & ™,
%a\‘*&/' '\%{.,

UnAannounce Shut down Self Test Production

via ZooKeeper /' commticae wih et s Traffic
\ \ Announce /
Clients stop calling service via ZooKeeper
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' does it take
code to meet
PYS?

Testir

* Hudson

+ Selenium

* Static analysis (P©
* DbUnit

* In memory DB

« Enhanced jUnit R

Continuous Deployment

Eishay Smith

ieishay @wltheng
#leanstartup #qeon

Life of a Deployment

Fo rward and Backw ar;j compatibility
Trivial reverts
Trivial rollbacks

Immune Sys

Multi level monitoring

PROZ lom

A « Automatic rollback with the slightest suspection of 1
ion Self Test Se ) NN utuma:tu_ rollback with the slightest suspection o PhllOSOphy
e S E— | something wrong
-/ | « Automatically annotate graphs




Multi level monitoring

Productlon Self Test

« Could be perc dpfg
- Checks a service does befor

o O
A red 4% 7N 7N 194 4N S



Production Self Tes

e Could be perceived as part of integration tests
e Checks a service does before it announce itself

Engineerin

We know everythmg !

L,’Lh
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We know eXSmng}ing !
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BUSIHGSS aka online KP1

Much much more
(can't disclose)

@Prez.
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e Automatic rollback with the slightest suspection of
something wrong

e Automatically annotate graphs

e Prefer Business metrics

e Monitor Statistical deviation, not absolute values

;‘::QQQZ |.com
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Philosophy

e Lines of defense will ever be broken
e Design for swift mitigation




methodology to deploving code

= Automates all steps of taking checked in
code and making it run on production
servers, used by customery

Wealthfront's
Architecture

= Service Oriented Arcitecture

« Vertical sharding
« Coorelimation using FnoKeeper

"C . + Data interchange using JSON and Protobul

onnect Investors with B LSing
. o + Drata seore in MySql, Redis and Voldemont
Outstanding Investment Managers + Culee For lo€
. + Everything uses the came platforin '

Scale and Availabi]ityﬁf

. = Clusered services siorage &
* Replicated databases (MySgl, Redis)
* Caching {e.g. memeached)
= Denomalized Data
How much time does it take —
vour new line of code 1o meet
custmners?

Mure than a year ?

Testing
: :”ﬂll‘:ljh o (PRI, Fard D)

.

Continuous Deployment

Eishay Semith

acdastim
e

T vris
Trivial rollbacks e

Immune System

benibibe i wopcrhamad Philosophy

Proddustiva Self Test

Fugineering o Limes of defense will ever b broken

« Diesign for swift mitigation
Businesca. ..o

ontinuous Integration

+ Srandard integraton st + Tualata nau: deplosmnent i productian
. ing &l servies and satring thens dowr In & staging enveronment + Gmednally shift koad to fresh s ices
commit

Test Driven Development

Only automated testing matters | ;m“ P

If it isn't teseed,
itisn't finished or corect

Empowers engineers to change anything
and scale the team

write sestable coch

More cost effecive then debugging Attracts the right kind of engineers

Embrace sharaoimns

Facilitates continuous refactoring,
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Only automated testing matters |

If it isn't tested,
it isn't finished or corect

Test each commit!

Write testable code

Embrace abstractions
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DON"T SHOOT THE MESSENGER




Empowers engineers to change anything
and scale the team

More cost effective then debugging

Facilitates continuous refactoring,
allows the code to get better with age




PlllClll

Attracts the right kind of engineers
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your new line of code (o neeet
customers?

Testmg
p
Continuous Peplnyment
Immune System
Phikosophy
Contlnuous Integratlon

il..m.u\lf‘ul(l‘ﬂ s dovion i 2 staging

Test Driven Development

Only automated testing matters | m.ﬂ

1f it isn't tested,
it i=n't finished or corect

Empowers engineers to change anything
and scale the team

Meu cost effective then debagging A[n‘acts [he T]gh[ ki]]d Of enginee‘rs

Test each cammis!

Il cude

Ercheace abstractions.

Facilitates continuous refactoring,
allows the code to get better with age
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Deploy Fast Deploy Often

Thvaend af Tires a Dy

Bucket or El

Continuous Deployment
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Immune System

Test Drlvgnn Development
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Adtraces the right kind of engineers
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Immune Syscem

Test Drik'gln Development

Culture

= Continuous Deployment at Wealthfront eng blog:http:/fengwealthfront.com/searchylabe ntinuousHeodeplovment

= Deployment Infrastructure for Continuous Deployment (David Fortunato ) http/fengwealthfront.comyzoro/os/deployment-
infrastructure-for.html

= Continuous Deployment at IMVL: Doing the impossible fifty times a day http://timothyfite.wordpress.com//2eeg/ez/1e/continuos-
deployment-at-imvu-doing- the-impaossible-fifty-times-a-day/

= In praise of continuous deployment: The WordPress.com story httpe//loni.org/zoio/es/19/in-praise-of-continuous-deployment-the-
wordpress-com story

o
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« Continuous Deployment at Wealthfront eng blog:http://eng.wealthfront.com/search/label/continuous%2odeployment

 Deployment Infrastructure for Continuous Deployment (David Fortunato ) http://eng.wealthfront.com/2010/05/deployment-
infrastructure-for.html

« Continuous Deployment at IMVU: Doing the impossible fifty times a day http://timothyfitz.wordpress.com/2009/02/10/continuous-
deployment-at-imvu-doing-the-impossible-fifty-times-a-day/

e In praise of continuous deployment: The WordPress.com story http://toni.org/2010/05/19/in-praise-of-continuous-deployment-the-
wordpress-com-story/
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