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* |nternal operations and consulting
* Mentor
e Kris couldn’t make it so | ‘s/Kris/Christophe/qg’



Todays Goals

* A reproducable way to deploy and upgrade

[etc/puppet

e With 10+ environments In
/etc/puppet/environments

e Automatically
e Fast
* Consistent

* Continuously



What's this devops thing
anynow ?



C(L)AMS

e Culture
° (Lean)

* Automation
* Measurement
* Sharing
Damon Edwards and John Willis

Gene Kim
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Nirvana

An “ecosystem” that supports continuous delivery, from
infrastructure, data and configuration management to
business.

Through automation of the build, deployment, and testing
process, and improved collaboration between developers,
testers, and operations, delivery teams can get changes
released in a matter of hours — sometimes even minutes—no
matter what the size of a project or the complexity of its code
base.

Continuous Delivery , Jez Humble



Continuous Integration

Continuous Delivery

Continuous Deployment




Continuous Delivery

Unit Test Platform Test Deliver to Application Deploy to Post
Staging Acceptance tests Production deploy tests

Continuous Deployment

Unit Test Platform Test Deliver to Application Deploy to Post
Staging Acceptance tests Production deploy tests




How many times a day ?

e 10 @ Flickr

* Deployments used to be pain
* Nobody dared to deploy a site
* Practice makes perfect

e Knowing you can vs constantly doing it



" Our job as engineers (and ops, dev-ops, QA,
support, everyone in the company actually) is to
enable the business goals. We strongly feel that
in order to do that you must have the ability to
deploy code quickly and safely. Even if the
business goals are to deploy strongly QA’d code
once a month at 3am (it’s not for us, we push all
the time), having a reliable and easy
deployment should be

Etsy Blog upon releasing Deployinator

http://codeascraft.etsy.com/2010/05/20/quantum-of-deployment/



For years we've tolerated humans to make
structural manual changes to the infrastructure
our critical applications are running on.

Whilst at the same time demanding those critical
applications to go through rigid test scenarios.

Who let this happen ?



Infrastructure as Code

Treat configuration automation as code
Development best practices
Model your infrastructure
Version your cookbooks / manifests
Test your cookbooks/ manifests
Dev/ test /uat / prod for your infra
Model your infrastructure

A working service = automated ( Application Code +
Infrastructure Code + Security + Monitoring )



Version all the things

Source code Application No more excuses !

Source code Infrastructure
Builds
Tests

" 1 ASCIIVille by Tods presta
Pipelines =

IF YOU CHECK IN YOUR SOURCE CODE BY 4:30PM
THIS YUMMY LOLLIPOP WILL BE YOURS TO KEEP!

Scripts
Documentation

Monitoring scripts

ncouraging Developers to Submit Their
Source Code in a Timely Fashion




A random project

[sdog@mine vagrant-graphitel]$ Is
manifests modules README TODO Vagrantfile
[sdog@mine vagrant-graphitel]$ tree -dL 2

—— manifests
L— hosts
— modules
— apache
collectd
graphite
— jmxtrans
— logster
— statsd
— tattle

10 directories



Unless you understand
Git Submodules

* Basic qit,

* No extra tools required

Integrates with other projects too.

(No need for *-librarian etc ..)



Librarian Puppet / r10k

* Insert ugly shell script

* Even with this in place .. people can still hack
on the PuppetMaster



H
718cafB538914cf1b296d49d142bT7ed1b8b738d3
Jorigin/HEAD)
8d1fabanle277f3c3605bdcl6352e5c5137b2chbb
4-g8d1fsba)
9cfl882b79340792ecac7cdlaabhis1045f 5888
82)
258f2fab68939698880a3bcfe46d8alf7elfba80
)
54062 f3dc53fc8571dc973ea109d8e60d1lcBl0da
ter)
4412320126373dd32366b5bef09cadb313e35e58¢C
rigin/refactor)
ca33548fcT92alccB8e233013780012226cdof4m1
r)
5a3ldf5dcB6R968a3b63Paabbdbb34er8bdad3f712
r)
Bbefe?276d4cat?d3d4d2bf5bdafOb3b7 333804400
Jorigin/HEAD)
e8el282b6d367a3202d2b63f96724d2d484c16470
64-geBel282)
ba2d97b488al1646b0a570a45c1d730048391afob
er)
ceBB8clfb74d47d9d65a43ef5c326a474519bd80b
r)
acB?189a0cadbfd5e0bd76e06476dadce51e721a
(remotes/origin/HEAD)
edB42eceds7d727d3655T004b556alelchcbeb3s
origin/HEAD)
cd6cdadf9acasf77de49020c7d5chbbelBel83af0
aster)
62570ae5d3a575e14b50b223dcaddaid2dfBceaba
motes/origin/HEAD)
3ffc8dfecd?9a39357bdae3bdfb29c26a36caa5bho
)
fcB7332c735e6T4463865289T827Fc20ab793098b0
ter)
441eeefbdc313033479765d1261152e29d309152b
/master)
60ceel3265ealelf8TbA097bT136a22e40a7eddd7
Jorigin/inuits)
b8454eBcae39626Tf353d9%9alc785%adbebeb9b385

modules/activemg (remotes
modules/apache (0.12.6-11
modules/apc (0.3-5-g9cf18
modules/apt (heads/master
modules/augeas (heads/mas
modules/bacula (remotes/o
modules/bash (heads/maste
modules/bind (heads/maste
modules/collectd (remotes
modules/concat (20188507-
modules/crond (heads/mast
modules/dell (heads/maste
modules/deploy and graph
modules/drupal? (remotes/
modules/ejabberd (heads/m
modules/elasticsearch (re
modules/fail2ban (3ffc8df
modules/ffmpeg (heads/mas
modules/filemapper (heads
modules/firewall (remotes

modules/foreman (remotes/

mod "haf/nginx’,
:git => 'https://github.com/haf/puppet-nginx.git"’,
:ref => 'e6554069bbc97aca3ac874c5964c648dd81a3b8d’

mod 'puppetlabs/ntp’,
:git => 'https://github.com/puppetlabs/puppetlabs-ntp.git’,
:ref == 'feb5d6e936c5301cl1181e932419b15b51Fff0e48"

mod 'puppetlabs/concat’,
:git => 'https://github.com/puppetlabs/puppetlabs-concat.git’,
I :ref => "8695e7ff638d201dbcchdT3b7cd5514baz24c27c’

mod 'puppetpgbs/stdlib’,
:git == 'Wittps://github.com/puppetlabs/puppetlabs-stdlib.git”,
:ref => '44clBlecBe230768b8dcelBde5719b32638e66el’

mod 'stahnma/epel’,
:git => "https://github.com/stahnma/puppet-module-epel.git’,
:ref => '449363e089d05120216649a7353d042a0a39ea89"

mod ‘puppetlabs/firewall’,
:git => 'https://github.com/puppetlabs/puppetlabs-firewall.git’,
:ref => '5e2bB54c3bedfbfb5236c8d351e1b79a7494fcab’

mod 'haf/eventstore’,
:git => 'https://github.com/haf/puppet-eventstore.git"’,
:ref == 'cd8b311fad7072825eela0a002004d1d7ffalef3”

mod ‘BashtonLtd/timezone’,
:git => 'https://github.com/BashtonLtd/puppet-timezone.git’,
:ref => '2ccdf54e6d23338071bf62fcdlaflbl8521399cd’

mod 'treydock/yum cron’,
:git == 'https://github.com/treydock/puppet-yum cron.git’,
:ref == 'eB826a335e35345e023011d013652d546b640a3eed’

# yum cron depends on

mod 'hercules-team/augeasproviders’,
:git == 'https://github.com/hercules-team/augeasproviders.git’,
:ref => 'belBe2ee3803bfe39dcedlfad113b4e87139e857"

--More--(26%)




Software Release
management Is not a
solved problem



Librarian Puppet

* Hides complexity of submodules
» Easy If you use Forge Modules
- Does anyone ?

- Do you trust the internet to be around

e Librarian = Old English for “can't use
submodules”

e And hmm... which customer uses which patched version again ?



Continuous Integration

Continuous integration (Cl) is the practice, in software engineering, of
merging all developer working copies with a shared mainline several times a
day. It was first named and proposed as part of extreme programming (XP). Its
main aim is to prevent integration problems, referred to as "integration hell"

(WikiPedia)

Does the app you are deploying still work 7

Did you break your puppet / chef code ?



Jenkins

* Open Source Continuous Integration Server

* A zillion plugins (400)

* Have developers build stable and deployable
code

e Test Infra code



Jenkins Pipeline

Q

Jenking  puppet-mediazalsa DISABLE AUTO REFRESH

Build Pipeline

L) I S 4
Hun  Hislory Configure Add  Dekle Manage
Siep

Pipeline 52 #52 puppet-mediasal... #36 puppet-mediasal... #36 puppet-mediasal... #26 puppet-mediasal... #21 puppet-mediasal...

Sep 26,2012 4:59:45 | Sep 26,2012 4:59:54 | Sep26,20125:01:28 | 1Sep 26,2012 5:02:30 | Sep 26,2012 5:03:45 |
L38sec =1 min29 sec 1156 geC =1 min 10 sec 147 sec

& o =R & . d =i

Help us localize this page RESTAPI  Jenkins ver. 147
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A pipeline

* Checkout code
* Syntax

* Style

* Code Coverage
* Jests

* Build

* More Tests

* Package



Syntax and Style

* |nitially ,
all code, all the time
°* Now,
only the changed code

* \Why not in post Commit Hooks ?
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Artifacts:

* Tested artifacts that go through a pipeline
application code,
Infra code
metadata

tests



Why ops like to package

e Packages give you features

* Consistency, security, dependencies

* Uniquely identify where files come from

* Package or cfg-mgmt

* Source repo not always available

*Firewall / Cloud etc ..

* Weird deployment locations , no easy access

e Little overhead when you automate
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#packaginlove

Input Output
rpm rpm
npm
rubygem deb
deb  —p —>
python solaris

dir(ectory)




It's not really packaging

- It's an immutable branch

- |t's a tracable release artefact



https://github.com/vStone/jenkins-
puppet-scripts

* Jests

vStone / jenkins-puppet-scripts

* Packages full tree in

/
etc/puppet/environme

nts/$environment/

Introduction




A pipeline

* Checkout code * Upload to Repo
* Syntax

* Style

* Code Coverage

* Jests

* Build

* More Tests

* Package



Repository Management

* Pulp
- Pro : MirroringlLove
- Con : Mongo, Stability, .deb

* Aptly (deb only)

* Prm (missing shapshot features for .rpm)



Repository Management

Package Flow
The Internet Local Mirror on FulpQl Dol f Development Repos AT REepos Production FEepos
CentQs 05 : B Cent(s OS [~ Dolly Cent0s OS 13 UAT CentOs O5 P Prod Cent0S OS
Mirror Clone Clone
Cant0s Extras ' Centds Extras - Dolly Cent0S Extras P UAT CentO5 Extras P Frod CemOs Extras
Cant0s Contrib = Cent0s Contrib [= Daolly Cent0s Cantrib P UAT CentD5 Contrib P Frod Cent0s Contrib
CentDs CentOSPIus I CemOs CentO5PIus [== Daolly Cent0S CentQSFIus | UAT CentOs CentOSFlus P Frod CenOs CentOSPlus
Centds Updates - CentDs Updates = Dolly CemOs Updates P UAT Cent0s Updates P Prod Cem05 Updates
EFEL = EFEL
S
Upload DollylPStream g UAT LPStream > Prod LUPStream
. S
|Fackage 3 |Fackage
PuppetLabs e PuppetLabs /
A DollyUPCust > UAT DalkyUPCust - Frod DollyUPCust
— L
Lpstream Eepo X e Lpstream Fepo X /’ J_,,.w“” Repackage
Upstream Repo X ™~ Upstream Repo X DolyUPBuUild > UAT DaldIPEuild  d Prod DokdIPBuild




A pipeline

* Checkout code * Upload to Repo
* Syntax * Deploy on Test
* Style

* Code Coverage

* Jests

* Build

* More Tests

* Package



Repos are SLOW

Createrepo Is slow.

Pulp Is slow

Bypass repos , upload straight to appropriate
PuppetMaster

Upload to repo for rebootstrapping



A pipeline

* Checkout code * Upload to Repo

* Syntax * Deploy on Test

* Style * Check Puppetruns
* Code Coverage ¢ Check Monitoring
* Jests

* Build

e More Tests

* Package



Testing = Monitoring

* Deploy a host,

* Add it to the monitoring framework
* Add collection tools

* Add check definitions

* Update the monitoring tool config

FULLY AUTOMATED



A pipeline

* Checkout code * Upload to Repo

* Syntax * Deploy on Test

* Style * Check Puppetruns
* Code Coverage ¢ Check Monitoring
* Jests * Promote to UAT

* Build

e More Tests

* Package



Jenkins Promot;

From: |enkins@inuits.eu k

To: roidelapluie@inuits.eu, mediasalsa(@Li nuits.eu, carroarmatoQ@inuits.eu
Subject: [Mediasalsa] puppet-mediasalsa-infradev-promote-me - Build # 461 - S
Thu, 23 Jan 2014 15:08:48 +0100 (CET)

to0] Refactor stor@l anghyy drbd 1 f ling replication

#461 Pr
Promotions
Promote to UAT

Promotion History

Qualification  (promoted 7 hr 2 min ago — 46 min after build)

Manually Approved

Promoion Status

Promote to COM-PROD

Promotion History
@
Qualification  (promoted 6 hr 55 min ago — 53 min after build)

Manually Approved

Upstream promotions succeeded
Promote to UAT




Pipelines

e | ots of them
e Similar ones, but not identical ones

* One project = different deployment
targets

* People move teams expect same
patterns

* Mostly unmaintaned



Dirty Clickers

Enter an item name

MyNewProject

=

Freestyle project
This is the central feature of Jenkins. Jenkir | build your project, combining any S th any build system, and this can be even used for something other than s

Maven project
Build & maven project. Jenki vantage of your POM files and drastically reduces the configuration.

External Job
This type of job all rou to record the execution of a process run outside Jenkins, even on a remote machine. Th designed so that you can use Jenkins as a dashboard of your ng automation

Multi-configuration project
Suitable for projects that need a large number of different configuratio h as testing on multiple environments, platform-specific builds, etc.

Folder
ich is just a filter, a folder creates a separate namespace, so you can have multiple things of the same name




Complex Pipelines

Hee

ENABLE AUTO REFRESH

Pipeline #198 | #198 puppet- #172 puppet-
tree-checkout- tre

mediasalsa mediasalsa-3

#67 puppet-

tree-pa e

tr -medias. age-

¥ - 2 r -
mediasalsainfradev mediasalsa-comuat mediasalsa-comuat mediasalsa-comprod

Jul 28, 2017 9:37:20 AM Jul 2B, 2017 9:37.55 AM Jul 28, 2017 9:40:55 AM Jul 28, 2017 9:43:05 AM Jul 28, 2017 9:45:20 AM Jul 28, 2017 Q4640 AM Jul 2B, 2017 9:47:05 AM

25 zec 2 min 38 sec Jul 28, 2017 9:40:38 AM 35 sec 59 ms 1 min 11 sec 17 sec 47 ms
a [ =] s [ ! [ =] i [ )= (=]
[ M=

ee-upload2re
asalsa-comprod

puppet-
tree-upload2repo-

mediasalsa-comuat

Jul 28, 2017 9:46:40 AM
43 sec

digisalsauat

Jul 28, 2017 9:41:40 AM
30 ms

[ )=

puppet-
tree-uploadz2r
mediasalsa-
digisalsauat

A

#162 puppet-

mediasalsa-ruguat

salsa-ruguat

Jul 28, 2017 9:41:40 AM f
2 ms a

[ )=

Ipload2repo-

mediasalsa-polproc

NA




Scaling Pipelines

* Create a Pipeline,
* For job In Pipeline

- Create new Job Based on Oldjob
* Update One Job

e Never refactor the rest



Generating Jenkins Pipelines

* Template the XML

e Put it in Puppet
- Worked for stable pipelines
- Kinda

* XML gets rewritten on the fly



JenkinsjobBuilder

* First Usable Attempt

* Python Based

°* Openstack Community
e Limited Functionality

e Little Adoption / Openstack
Abandonned It



PipelineDSL

* Jenkinsfile

° Inside a repo

* Groovy

* Limited functionality
* Initially buggy

* Popular for Easy tasks

- (straight, no splits etc)



Jenkins Job DSL

* Groovy
* Flexible
* Well Supported

e Suitable for more complex Pipelines



Seed|obs

* Groovy
* Git

* Rebuild jobs on
commit

* Projects In
folders



Larger Cl Stacks

* Generate Pipelines / Jobs based on config files ,
e Build libraries

- Checkoutjob

- Deployjob

- Packagejob
» Use Groovy / JobDSL to generate PipelineDSL



Testing Multiple Versions

* Initial stage tests code on multiple
versions

- e.g current puppet version
- Next puppet version
- Bleeding Edge version
* Only current version breaks build

* Goal = get all versions green



Problems solved

* One job per task, no reuse of jobs with different
parameters

* All Jobs are in sync, update one = update all

* Centrally managed jobs (git)



Stop Clicking , Write Code



Contact

Kris Buytaert
Kris.Buytaert@inuits.be

Further Reading
@krisbuytaert
http://www.krisbuytaert.be/blog/
http://www.inuits.be/

Inuits

Duboistraat 50

2060 Antwerpen

Belgium
891.514.231

+32 475 961221
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