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A story



svn update 
./configure 
make



Hudson Jenkins



git pull 
cd code/tools 
./make_munki_mpkg.sh



munkibuilds.org



Continuous Integration



Continuous Integration
• Software Development 

• Run unit, integration, performance tests 

• Fix code style, handle compiler warnings 

• Define a single trusted build environment (no “works on my 
machine”) 

• Automate merging or pushing code if conditions pass 

• Orchestrate complex build tasks, shared dependencies



Continuous Integration
• Operations 

• Run tests on configuration management tooling 

• A “build” == any long-running task ending in a product, and which 
needs a specific environment set up 

• Move “magic” you’ve internalized into shared code 

• Delegate access to others, remove bus factor



For example



Auto-build your MacAdmin tools



Single input, multiple builds

Munki

Imagr

NetBoot / 
BSDPy



Single input, multiple builds
AutoDMG Cache Builder (Nick McSpadden)



Monitor external code



Monitor external code



Monitor external code
http://swcdn.apple.com/content/downloads/47/02/031-63096/
dejq3zu7l8qejx7r8xckqzuugus4qfinke/XProtectPlistConfigData.pkg

 <key>Version</key> 
 <real>2079</real> 
 <key>PlugInBlacklist</key> 
 <dict> 
  <key>10</key> 
  <dict> 
   <key>com.microsoft.SilverlightPlugin</key> 
   <dict> 
    <key>MinimumPlugInBundleVersion</key> 
    <string>5.1.41212.0</string> 
    <key>PlugInUpdateAvailable</key> 
    <true/> 
   </dict>

     <dict> 
      <key>MatchFile</key> 
      <dict> 
       <key>NSURLNameKey</key> 
       <string>CleanMyMac</string> 
       <key>NSURLTypeIdentifierKey</key> 
       <string>public.unix-executable</string> 
      </dict> 
      <key>MatchType</key> 
      <string>Match</string> 
      <key>Identity</key> 
      <data>8aMuU0OdOtyWejtH+Qcd5sEPzk4=</data>



Monitor external code
http://swcdn.apple.com/content/downloads/19/38/031-61264/
fn3uieyv462h1xqriahvvn0ri6niv60vb0/MRTConfigData.pkg

$ strings MRT 

… 
OSX.XcodeGhost.A 
OSX.Genieo.A 
/Applications/InstallMac 
/Applications/Genieo.app 
~/Library/Safari/Extensions/Omnibar.safariextz 
~/Library/Safari/Extensions/GoldenBoy.safariextz 
…



Iteration



Iteration
• Start with a manual process that could be fully automated 

• Whether a big or small job, encapsulate it into a single command 

• Now make the required environment reproducible 

• Add nodes (or “runners”) to isolate this environment as required 

• Isolate the inputs and outputs and turn them into variables 

• Makes the build parameterized, allows for more flexible processing



Iteration
• Don’t let perfect be the enemy of good 

• Fail fast (`set -eux`, exit non-zero on unexpected results) 

• Entropy is inevitable, exercise workflows regularly 

• Job configurations get dense, so keep build steps short.. 

• ..and as much in SCM as possible



Patterns and tools



Multiple configurations

(https://jenkins.osquery.io)



Triggers (SCM polling)



Triggers (GitHub webhook on ‘push’ event)



Triggers (HTTP response)



Triggers (GitHub issue/PR bot)



Slave nodes
• Master -> Slave via SSH 

• Slave -> Master via java -jar slave.jar 

• (either way, set -Djava.awt.headless=true) 

• (either way, slave nodes must be managed statically) 

• Jenkins Swarm plugin 

• Docker, EC2 dynamic slaves plugins



Dynamic environment variables

EnvInject Plugin SSH Publisher



Publishing artifacts (SSH)



Publishing artifacts (CIFS)



Auth (GitHub OAuth)



Auth (Active Directory)



Credentials
• Managed centrally, no need to manage on slave nodes 

• SSH keys 

• Service tokens 

• User authentication 

• etc.



Plugins



Demo



Management, automation



Job DSL Plugin
streamFileFromWorkspace("${RECIPE_LIST_FILE}").eachLine { 
  def recipeName = it 
  job { 
    name "${recipeName}" 
    logRotator(30, -1, -1, -1) 
    label('macpro') 

    multiscm { 
      git('git://github.com/autopkg/autopkg.git', 'master') 
    } 

    triggers { 
      cron('H H(0-7),H(8-15),H(16-23) * * *') 
    } 

    steps { 
      shell("echo ${recipeName} > recipe.txt") 
      shell(readFileFromWorkspace('autopkg-ci/steps/autopkg_run.py')) 
    } 

   configure { project -> 
      def setter = project / publishers / 'hudson.plugins.descriptionsetter.DescriptionSetterPublisher' 
      setter / regexp << '^PARSED_VERSION (.*)' 



Job DSL Plugin



Jenkins Job Builder
- job: 
    name: job-name 
    project-type: freestyle 
    defaults: global 
    description: 'Do not edit this job through the web!' 
    disabled: false 
    display-name: 'Fancy job name' 
    concurrent: true 
    workspace: /srv/build-area/job-name 
    quiet-period: 5 
    block-downstream: false 
    block-upstream: false 
    retry-count: 3 
    node: NodeLabel1 || NodeLabel2 
    logrotate: 
      daysToKeep: 3 
      numToKeep: 20 
      artifactDaysToKeep: -1 
      artifactNumToKeep: -1



API Wrappers



Mature workflows



Pipelines

Concourse (Pivotal) pipeline



Jenkins Blue Ocean Project



Jenkins
https://jenkins.io

brew install jenkins

https://jenkins.io


Other CI platforms
Name Self-hosted / Enterprise Cloud-hosted Bring your own runner

buildbot ✔ ✔

Go (Thoughtworks) ✔ ✔

Concourse (Pivotal) ✔ ✔

Buildkite ✔ ✔

Travis-CI ✔ ✔

Appveyor ✔

GitLab CI ✔ ✔ ✔

Circle CI ✔

Bamboo ✔ ✔

BitBucket Pipelines ✔

buddybuild ✔



Thank you!

@timsutton

@tvsutton

https://macops.ca/macdevopsyvr-2016

https://macops.ca/macdevopsyvr-2016

