






http://www.digitalbindery.com/






























































































http://itrevolution.com/the-three-ways-principles-underpinning-devops/


















http://medium.com/@stefanluyten/single-piece-flow-5d2c2bec845b#.9o7sn74ns


























































































































http://softwareengineeringdaily.com/2015/11/17/machine-learning-and-technical-debt-with-d-sculley/








































http://scaledagileframework.com/continuous-delivery/










































































































































































https://www.youtube.com/watch?v=tKdIHCL0DUg












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


























































https://www.youtube.com/watch?v=SSmixnMpsI4


https://www.youtube.com/watch?v=SSmixnMpsI4


























































https://codeascraft.com/2010/12/08/track-every-release/
















http://en.wikipedia.org/wiki/Normal_distribution












http://techblog.netflix.com/2013/11/scryer-netflixs-predictive-auto-scaling.html




































http://www.youtube.com/watch?v=iIuTnhdTzK0








http://www.youtube.com/watch?v=iIuTnhdTzK0






























http://scottchacon.com/2011/08/31/github-flow.html




















http://qconsf.com/sf2010/dl/qcon-sanfran-2010/slides/AshishKumar_DevelopingProductsattheSpeedandScaleofGoogle.pdf










































































































































http://speakerdeck.com/garethr/battle-tested-code-without-the-battle
































http://www.slideshare.net/nickgsuperstar/devopssec-apply-devops-principles-to-security






















































































https://www.youtube.com/watch?v=tC2ucDs_XJY
http://stackoverflow.com/questions/1279613/what-is-an-orm-and-where-can-i-learn-more-about-it
http://theagileadmin.com/2011/02/21/scrum-for-operations-what-is-scrum/


http://dan.bodar.com/2012/02/28/crazy-fast-build-times-or-when-10-seconds-starts-to-make-you-nervous/
http://www.infoq.com/presentations/Facebook-Release-Process
http://martinfowler.com/articles/feature-toggles.html
http://martinfowler.com/bliki/CircuitBreaker.html


https://qconsf.com/sf2010/dl/qcon-sanfran-2009/slides/JasonMcHugh_AmazonS3ArchitectingForResiliencyInTheFaceOfFailures.pdf
http://whichtestwon.com/
https://www.chef.io/blog/2014/08/14/cookbook-dependency-api-postmortem/
https://www.youtube.com/watch?v=Rmi1Tn5oWfI
http://www.devopsdays.org/
http://www.devopsdays.org/pages/organizing/
https://coderanger.net/chef-secrets/
https://github.com/secure-pipeline


https://nvd.nist.gov/
https://puppetlabs.com/blog/a-deployment-pipeline-for-infrastructure
https://www.youtube.com/watch?v=Io00_K4v12Y&feature=youtu.be
http://notafactoryanymore.com/2015/10/19/devops-for-systems-of-record-a-new-hope-preview-of-does-talk/
http://blog.devopsguys.com/2013/12/19/the-top-ten-devops-operational-requirements/


http://www.businessinsider.com/ceo-of-ge-lets-finally-end-the-debate-over-whether-we-are-in-a-tech-bubble-2015-12
http://electric-cloud.com/blog/2016/04/weekly-top-10-devops-flavor/


http://thefinanser.com/2011/09/banks-have-bigger-development-shops-than-microsoft.html/
http://www.businesswire.com/news/home/20120910005280/en/IDC-Forecasts-Worldwide-Spending-Grow-6-2012
https://puppet.com/resources/white-paper/2015-state-of-devops-report?_ga=1.6612658.168869.1464412647&link=blog
https://xebialabs.com/community/webinars/exploring-the-uncharted-territory-of-microservices/


https://www.youtube.com/watch?v=dxk8b9rSKOo
https://www.youtube.com/watch?v=YCrhemssYuI&feature=youtu.be
http://www.amazon.com/review/R1KSSPTEGLWJ23
http://uedata.amazon.com/gp/customer-reviews/R1097DFODM12VD/ref=cm_cr_getr_d_rvw_ttl?ie=UTF8&ASIN=B00VATFAMI
http://uedata.amazon.com/gp/customer-reviews/R2K95XEH5OL3Q5/ref=cm_cr_getr_d_rvw_ttl?ie=UTF8&ASIN=B00VATFAMI
http://agilemanifesto.org/principles.html


http://www.umich.edu/~bcalab/documents/RubinsteinMeyerEvans2001.pdf
https://www.youtube.com/watch?v=Gp05i0d34gg
https://blog.deming.org/2013/08/fewer-patients-in-process-and-less-safety-scheduling-incoming-supplies-are-secondary/


http://www.startuplessonslearned.com/2009/02/work-in-small-batches.html
http://www.beyondlean.com/7-wastes.html
http://www.slideshare.net/dev2ops/dev-ops-kaizen-damon-edwards


http://www.thisamericanlife.org/radio-archives/episode/403/transcript
https://www.youtube.com/watch?v=r2BFTXBundQ


https://hbr.org/1993/01/time-and-motion-regained
http://www.humanfactors.lth.se/sidney-dekker/books/just-culture/
https://www.researchgate.net/publication/261186680_The_study_of_information_flow_A_personal_journey
http://puppetlabs.com/2014-devops-report
http://vimeo.com/77206751


http://www.forbes.com/2001/10/16/poneill.html
http://www.slideshare.net/mcdonnps/continuously-deploying-culture-scaling-culture-at-etsy-14588485
http://www.vault.com/company-profiles/retail/nordstrom,-inc/company-overview.aspx


https://www.youtube.com/watch?v=0ZAcsrZBSlo
http://www.fool.com/investing/general/2010/07/21/barnes-noble-blockbuster-borders-the-killer-bs-are.aspx
http://www.slideshare.net/mxyzplk/business-model-driven-cloud-adoption-what-ni-is-doing-in-the-cloud


http://www.slideshare.net/DevOpsEnterpriseSummit/scott-prugh
http://www.cio.com/article/2875803/cio-role/what-gartner-s-bimodal-it-model-means-to-enterprise-cios.html
http://searchcio.techtarget.com/feature/Four-pillars-of-PayPals-big-bang-Agile-transformation


http://executive.mit.edu/openenrollment/program/organizational-development-high-velocity-organizations
http://www.inc.com/articles/2009/11/drucker.html
http://goatcan.do/2015/06/25/the-goat-farm-episode-7-continuous-improvement-at-nordstrom/
http://blog.maskell.com/?p=2106http://www.lean.org/common/display/?o=221


http://www.slideshare.net/dev2ops/dev-ops-kaizen-damon-edwards
http://www.bloomberg.com/bw/articles/2013-04-29/linkedin-a-story-about-silicon-valleys-possibly-unhealthy-need-for-speed
http://www.slideshare.net/joshclemm/how-linkedin-scaled-a-brief-history/3-LinkedIn_started_back_in_2003
http://www.mindjumpers.com/blog/2011/05/linkedin-growth-infographic/
http://www.slideshare.net/parikhk/restli-and-deco


http://firstround.com/review/how-i-structured-engineering-teams-at-linkedin-and-admob-for-success/
http://www.bloomberg.com/news/articles/2013-04-10/inside-operation-inversion-the-code-freeze-that-saved-linkedin
http://www.melconway.com/research/committees.html


http://catb.org/~esr/jargon/
http://techcrunch.com/2015/04/16/etsy-stock-surges-86-percent-at-close-of-first-day-of-trading-to-30-per-share/
http://www.slideshare.net/beamrider9/scaling-etsy-what-went-wrong-what-went-right
http://arstechnica.com/business/2011/10/when-clever-goes-wrong-how-etsy-overcame-poor-architectural-choices/
https://www.youtube.com/watch?v=eenrfm50mXw


http://www.slideshare.net/mcdonnps/continuously-deploying-culture-scaling-culture-at-etsy-14588485
https://www.youtube.com/watch?v=USYrDaPEFtM
http://www.infoq.com/presentations/scaling-operations-facebook
http://www.scaledagileframework.com/continuous-delivery/


http://www.edweek.org/ew/articles/2015/09/23/carol-dweck-revisits-the-growth-mindset.html
https://www.nginx.com/blog/microservices-at-netflix-architectural-best-practices/
http://12factor.net/
https://www.youtube.com/watch?v=MRa21icSIQk
http://www.slideshare.net/reed2001/culture-1798664


http://www.baselinemag.com/c/a/Projects-Management/Profiles-Lessons-From-the-Leaders-in-the-iBaselinei500/3
https://www.youtube.com/watch?v=7s-VbB1fG5o
http://pressroom.bigfishgames.com/2014-01-28-Big-Fish-Celebrates-11th-Consecutive-Year-of-Record-Growth


https://www.youtube.com/watch?v=eW3ZxY67fnc
https://www.youtube.com/watch?v=LNJkVw93yTU
https://www.youtube.com/watch?v=-4pIMMTbtwE


https://www.plasticscm.com/version-control-history.html
http://www.theregister.co.uk/2013/03/18/servers_pets_or_cattle_cern/
https://www.youtube.com/watch?v=daNA0jXDvYk
http://chadfowler.com/2013/06/23/immutable-deployments.html
https://blog.docker.com/2015/05/docker-three-ways-devops/


http://www.slideshare.net/ITRevolution/does15-mike-bland-pain-is-over-if-you-want-it-55236521


http://www.martinfowler.com/articles/continuousIntegration.html
http://martinfowler.com/bliki/TestPyramid.html
http://martinfowler.com/bliki/TestDrivenDevelopment.html
http://research.microsoft.com/en-us/groups/ese/nagappan_tdd.pdf
http://www.slideshare.net/ehendrickson/care-and-feeding-of-feedback-cycles
http://www.slideshare.net/saucelabs/decreasing-false-positives-in-automated-testing
http://martinfowler.com/articles/nonDeterminism.html


https://www.youtube.com/watch?v=-HSSGiYXA7U
https://www.youtube.com/watch?v=EwLBoRyXTOI
http://www.slideshare.net/harsoft/water-scrumfall-isrealityofagileformost
http://itrevolution.com/the-amazing-devops-transformation-of-the-hp-laserjet-firmware-team-gary-gruver/


http://blog.codinghorror.com/software-branching-and-parallel-universes/
http://c2.com/cgi/wiki?WardExplainsDebtMetaphor
http://www.slideshare.net/mxyzplk/2012-a-release-odyssey
http://investors.bazaarvoice.com/releasedetail.cfm?ReleaseID=680964
https://www.youtube.com/watch?v=6Ry40h1UAyE
https://www.facebook.com/notes/facebook-engineering/release-engineering-and-push-karma-chuck-rossi/10150660826788920


http://arstechnica.com/business/2012/04/exclusive-a-behind-the-scenes-look-at-facebook-release-engineering/1/
https://www.facebook.com/notes/facebook-engineering/ship-early-and-ship-twice-as-often/10150985860363920
https://www.facebook.com/notes/kent-beck/slow-deployment-causes-meetings/1055427371156793?_rdr=p
http://www.exin-library.com/Player/eKnowledge/2013-state-of-devops-report.pdf


https://www.youtube.com/watch?v=tKdIHCL0DUg
https://codeascraft.com/2011/06/06/optimizing-for-developer-happiness/
https://codeascraft.com/2011/04/20/divide-and-concur/
https://codeascraft.com/2010/05/20/quantum-of-deployment/
http://timothyfitz.com/2009/02/10/continuous-deployment-at-imvu-doing-the-impossible-fifty-times-a-day/


https://www.youtube.com/watch?v=NlgrOT24UDw
https://www.facebook.com/notes/facebook-engineering/building-and-testing-at-facebook/10151004157328920
https://github.com/etsy/feature
https://github.com/Netflix/archaius
http://www.kitchensoap.com/2012/01/05/convincing-management-that-cooperation-and-collaboration-was-worth-it/
http://venturebeat.com/2015/11/04/facebook-passes-1-55b-monthly-active-users-and-1-01-billion-daily-active-users/


http://www.facebook.com/note.php?note_id=14218138919&id=944554719
https://continuousdelivery.com/


http://www.slideshare.net/RandyShoup/goto-aarhus2014-enterprisearchitecturemicroservices
http://queue.acm.org/detail.cfm?id=1142065
https://www.youtube.com/watch?v=dxk8b9rSKOo
https://www.youtube.com/watch?v=YCrhemssYuI&feature=youtu.be
http://www.martinfowler.com/bliki/StranglerApplication.html
https://msdn.microsoft.com/en-us/library/bb491124.aspx


http://paulhammant.com/blog/branch_by_abstraction.html
http://www.martinfowler.com/bliki/StranglerApplication.html
http://www.xconomy.com/boston/2014/06/02/blackboard-ceo-jay-bhatt-on-the-global-future-of-edtech/
https://www.youtube.com/watch?v=SSmixnMpsI4


https://en.wikipedia.org/wiki/Telemetry
http://www.slideshare.net/mcdonnps/continuously-deploying-culture-scaling-culture-at-etsy-14588485
http://codeascraft.com/2011/02/15/measure-anything-measure-everything/
http://www.slideshare.net/realgenekim/2014-state-of-devops-findings-velocity-conference


http://www.slideshare.net/adriancockcroft/monitorama-please-no-more
http://www.masterzen.fr/2013/01/13/the-10-commandments-of-logging/
http://juliusdavies.ca/logging/llclc.html
https://speakerdeck.com/tastapod/ops-and-operability
https://www.agilealliance.org/glossary/incremental-radiators/


https://engineering.linkedin.com/25/visualizing-linkedins-site-performance
http://engineering.linkedin.com/32/eric-intern-origin-ingraphs
http://static.googleusercontent.com/media/research.google.com/en//archive/chubby-osdi06.pdf
http://progrium.com/blog/2014/08/20/consul-service-discovery-with-docker


https://www.youtube.com/watch?v=USYrDaPEFtM
http://files.shareholder.com/downloads/NFLX/2432188684x0x870685/C6213FF9-5498-4084-A0FF-74363CEE35A1/Q4_15_Letter_to_Shareholders_-_COMBINED.pdf
http://www.geo.upm.es/postgrado/CarlosLopez/papers/Hodge+Austin_OutlierDetection_AIRE381.pdf
http://www.slideshare.net/tboubez/simple-math-for-anomaly-detection-toufic-boubez-metafor-software-monitorama-pdx-20140505


http://everythingsysadmin.com/2013/11/stop-monitoring-if-service-is-up.html
http://www.slideshare.net/tboubez/simple-math-for-anomaly-detection-toufic-boubez-metafor-software-monitorama-pdx-20140505
http://techblog.netflix.com/2013/11/scryer-netflixs-predictive-auto-scaling.html
http://doi.acm.org/10.1145/1541880.1541882
http://en.wikipedia.org/wiki/Kolmogorov%E2%80%93Smirnov_test


http://www.mediapost.com/publications/article/49779/ad-firms-right-media-adinterax-sell-to-yahoo.html?edition=
http://www.slideshare.net/nickgsuperstar/continuous-deployment-the-new-1-security-feature


http://www.youtube.com/watch?v=iIuTnhdTzK
https://www.usenix.org/conference/srecon14/technical-sessions/presentation/keys-sre


http://s1.q4cdn.com/018592547/files/doc_financials/2012/INTU_2012_7_31_10K_r230_at_09_13_12_FINAL_and_Camera_Ready.pdf
https://web.archive.org/web/20160205050418/http://network.intuit.com/2011/04/20/leadership-in-the-agile-age/
https://en.wikipedia.org/wiki/Direct_marketing
http://freakonomics.com/2013/11/27/fighting-poverty-with-actual-evidence-full-transcript/
http://www.exp-platform.com/documents/exp_dmcasestudies.pdf


http://apptimize.com/blog/2014/01/etsy-continuous-innovation-ab-testing/
http://barryoreilly.com/2013/10/21/how-to-implement-hypothesis-driven-development/
http://itrevolution.com/organizational-learning-and-competitiveness-a-different-view-of-the-allspawhammond-10-deploys-per-day-at-flickr-story/
http://scottchacon.com/2011/08/31/github-flow.html
https://github.com/blog/1241-deploying-at-github


http://www.kitchensoap.com/2013/10/29/counterfactuals-knight-capital/
https://hbr.org/2011/10/lean-knowledge-work
https://twitter.com/girayozil/status/306836785739210752
http://scribes.tweetscriber.com/realgenekim/206
http://google-engtools.blogspot.com/2011/05/welcome-to-google-engineering-tools.html
https://qconsf.com/sf2010/dl/qcon-sanfran-2010/slides/AshishKumar_DevelopingProductsattheSpeedandScaleofGoogle.pdf


http://blog.codinghorror.com/pair-programming-vs-code-reviews/
http://euler.math.uga.edu/wiki/index.php?title=Pair_programming
https://www.youtube.com/watch?v=r2BFTXBundQ


http://goatcan.do/2015/07/31/adrian-cockcroft-of-battery-ventures-the-goat-farm-episode-8/
https://www.youtube.com/watch?v=bbWFCKGhxOs
https://www.youtube.com/watch?v=exrjV9V9vhY
http://money.cnn.com/2011/04/21/technology/amazon_server_outage


http://www.enterprisetech.com/2014/11/14/rare-peek-massive-scale-aws/
http://techblog.netflix.com/2011/04/lessons-netflix-learned-from-aws-outage.html
https://vimeo.com/102167635
http://radar.oreilly.com/2014/08/postmortems-sans-finger-pointing-the-oreilly-radar-podcast.html
http://codeascraft.com/2012/05/22/blameless-postmortems/
https://www.youtube.com/watch?v=5NY-SrQFrBU


http://product.hubspot.com/blog/bid/64771/Post-Mortems-at-HubSpot-What-I-Learned-From-250-Whys
https://groups.google.com/forum/#!topic/google-appengine/p2QKJ0OSLc8
https://aws.amazon.com/message/5467D2/
http://vimeo.com/77206751
https://hbr.org/2011/04/strategies-for-learning-from-failure
https://hbr.org/2006/11/facing-ambiguous-threats/ar/1


https://aws.amazon.com/blogs/aws/ec2-maintenance-update/
http://techblog.netflix.com/2014/10/a-state-of-xen-chaos-monkey-cassandra.html


	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	
	

	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	
	

	 	 	

	 	 	

	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	

	 	 	 	

	 	 	 	 	 	 	

	CHAPTER 20

As Peter Senge… Widely attributed to Peter Senge.

Some of the learnings… Ibid.

unexpected/abstract .
http://cacm.acm.org/magazines/2012/11/156583-weathering-the-
Communications of the ACM 55, no. 11 (November 2012): 48-52,
Krishnan wrote, “An… Kripa Krishnan, “Weathering the Unexpected,” 

https://www.youtube.com/watch?v=KqqS3wgQum0 .
Google,” YouTube video, 21:35, posted by Flowcon, November 11, 2014,
During that time… “Kripa Krishnan: ‘Learning Continuously From Failures’ at 

Robbins explains, “You… Ibid.

As Robbins describes… Ibid.

As Robbins quips… Ibid.

id=2371297 .
amcqueue 10, no. 9 (September 13, 2012): https://queue.acm.org/detail.cfm?
Tom Limoncelli, “Resilience Engineering: Learning to Embrace Failure,” 
Jesse Robbins observes… Jesse Robbins, Kripa Krishnan, John Allspaw, and 

Robbins defines resilience… Ibid.

through-destruction .
2011, http://www.slideshare.net/jesserobbins/ameday-creating-resiliency- 
Destruction - LISA11,” Slideshare.net, posted by Jesse Robbins, December 7, 
In this section… Jesse Robbins, “GameDay: Creating Resiliency Through 

http://www.slideshare.net/jesserobbins/ameday-creating-resiliency-through-destruction
https://queue.acm.org/detail.cfm?id=2371297
https://www.youtube.com/watch?v=KqqS3wgQum0
http://cacm.acm.org/magazines/2012/11/156583-weathering-the-unexpected/abstract


https://speakerdeck.com/jnewland/chatops-at-github
http://www.cs.unibo.it/cianca/wwwpages/ids/letture/Osterweil.pdf
http://www.wired.com/2015/09/google-2-billion-lines-codeand-one-place/


http://scribes.tweetscriber.com/realgenekim/206
http://everythingsysadmin.com/2014/03/yes-you-really-can-work-from-head.html
http://everythingsysadmin.com/2011/01/python-is-better-than-perl6.html
https://www.quora.com/Which-programming-languages-does-Google-use-internally
https://www.quora.com/When-will-Google-permit-languages-other-than-Python-C-Java-and-Go-to-be-used-for-internal-projects/answer/Neil-Kandalgaonkar
https://www.youtube.com/watch?v=q9nNqqie_sM


http://www.slideshare.net/mcdonnps/continuously-deploying-culture-scaling-culture-at-etsy-14588485
http://mcfunley.com/why-mongodb-never-worked-out-at-etsy
https://en.wikipedia.org/wiki/Kaizen
https://righteousit.wordpress.com/2009/02/12/queue-inversion-week/


http://www.inc.com/jessica-stillman/hack-days-not-just-for-facebookers.html
https://www.yahoo.com/news/number-active-users-facebook-over-230449748.html?ref=gs
https://www.facebook.com/notes/facebook-engineering/hiphop-for-php-move-fast/280583813919
http://www.wired.com/wiredenterprise/2013/06/facebook-hhvm-saga/all/
http://www.slideshare.net/karthequian/howdevopschangeseverythingagile2013karthikgaekwad/
https://www.youtube.com/watch?v=pvPWKuO4_48
https://www.nationwide.com/about-us/nationwide-annual-report-2014.jsp


https://www.youtube.com/watch?v=bbWFCKGhxOs
https://corporate.target.com/press/corporate
https://www.youtube.com/watch?v=0GId4AMKvPc
https://www.youtube.com/watch?v=bbWFCKGhxOs


https://mike-bland.com/2011/10/04/fixits.html
http://www.slideshare.net/wickett/attacking-pipelinessecurity-meets-continuous-delivery
https://www.youtube.com/watch?v=bbWFCKGhxOs


https://www.youtube.com/watch?v=s0M1P05-6Io
http://www.slideshare.net/nickgsuperstar/devopssec-apply-devops-principles-to-security
https://www.owasp.org/index.php/OWASP_Cheat_Sheet_Series
http://www.slideshare.net/xplodersuv/sf-2013-robots/
http://www.giantbomb.com/forums/off-topic-31/what-happens-to-companies-that-get-hacked-ftc-case-540466/
https://blog.twitter.com/2012/hack-week-twitter
https://www.youtube.com/watch?v=-S8-lrm3iV4


https://dti.delaware.gov/pdfs/rp_Verizon-DBIR-2014_en_xg.pdf
https://www.usenix.org/system/files/login/articles/15_geer_0.pdf
http://fedscoop.com/what-top-agencies-would-spend-on-it-projects-in-2016
https://18f.gsa.gov/2016/04/15/compliance-masonry-buildling-a-risk-management-platform/
http://blog.flux7.com/blogs/aws/vpc-best-configuration-practices


http://www.slideshare.net/nickgsuperstar/fraud-engineering
http://www.slideshare.net/nickgsuperstar/devopssec-apply-devops-principles-to-security
https://speakerdeck.com/claudijd/attacking-cloud-services-with-source-code
http://www.slideshare.net/ITRevolution/does14-reena-matthew-and-dave-mangot-salesforce


http://www.slideshare.net/dmangot/agile2013effectingadev-opstransformationatsalesforce
https://www.pcisecuritystandards.org/pci_security/glossary
https://webcache.googleusercontent.com/search?q=cache:hpRe2COzzdAJ:https://www.cisecuritystandards.org/documents/PCI_DSS_v3-1_SAQ_D_Merchant_rev1-1.docx+&cd=2&hl=en&ct=clnk&gl=us


http://www.slideshare.net/ITRevolution/does15-bill-shinn-prove-it-the-last-mile-for-devops-in-regulated-organizations
http://itrevolution.com/devops-and-auditors-the-devops-audit-defense-toolkit


http://www.slideshare.net/jesserobbins/hacking-culture-at-velocityconf
http://agilemanifesto.org/principles.html
http://gswong.com/?wpfb_dl=31


http://www.lean.org/shook/DisplayObject.cfm?o=1321
https://www.rallydev.com/blog/engineering/post-event-retrospective-part-i
http://vimeo.com/77206751
http://www.transparentuptime.com/2008/11/rules-for-successful-public-health.html























































































































	Preface
	Aha!
	Gene Kim
	Jez Humble
	Patrick Debois
	John Willis

	SPREADING THE AHA! MOMENT

	Foreword
	Imagine a World Where Dev and Ops Become DevOps
	An Introduction to The DevOps Handbook
	THE PROBLEM: SOMETHING IN YOUR ORGANIZATION MUST NEED IMPROVEMENT (OR YOU WOULDN’T BE READING THIS BOOK)
	THE CORE, CHRONIC CONFLICT
	DOWNWARD SPIRAL IN THREE ACTS
	WHY DOES THIS DOWNWARD SPIRAL HAPPEN EVERYWHERE?
	THE COSTS: HUMAN AND ECONOMIC

	THE ETHICS OF DEVOPS: THERE IS A BETTER WAY
	BREAKING THE DOWNWARD SPIRAL WITH DEVOPS
	THE BUSINESS VALUE OF DEVOPS
	DEVOPS HELPS SCALE DEVELOPER PRODUCTIVITY
	THE UNIVERSALITY OF THE SOLUTION

	THE DEVOPS HANDBOOK: AN ESSENTIAL GUIDE

	Part I The Three Ways
	A BRIEF HISTORY
	THE LEAN MOVEMENT
	THE AGILE MANIFESTO
	AGILE INFRASTRUCTURE AND VELOCITY MOVEMENT
	THE CONTINUOUS DELIVERY MOVEMENT
	TOYOTA KATA

	1 Agile, Continuous Delivery, and the Three Ways
	THE MANUFACTURING VALUE STREAM
	THE TECHNOLOGY VALUE STREAM
	FOCUS ON DEPLOYMENT LEAD TIME
	Defining Lead Time vs. Processing Time
	The Common Scenario: Deployment Lead Times Requiring Months
	Our DevOps Ideal: Deployment Lead Times of Minutes

	OBSERVING “%C/A” AS A MEASURE OF REWORK

	THE THREE WAYS: THE PRINCIPLES UNDERPINNING DEVOPS
	CONCLUSION

	2 The First Way: The Principles of Flow
	MAKE OUR WORK VISIBLE
	LIMIT WORK IN PROCESS (WIP)
	REDUCE BATCH SIZES
	REDUCE THE NUMBER OF HANDOFFS
	CONTINUALLY IDENTIFY AND ELEVATE OUR CONSTRAINTS
	ELIMINATE HARDSHIPS AND WASTE IN THE VALUE STREAM
	CONCLUSION

	3 The Second Way: The Principles of Feedback
	WORKING SAFELY WITHIN COMPLEX SYSTEMS
	SEE PROBLEMS AS THEY OCCUR
	SWARM AND SOLVE PROBLEMS TO BUILD NEW KNOWLEDGE
	KEEP PUSHING QUALITY CLOSER TO THE SOURCE
	ENABLE OPTIMIZING FOR DOWNSTREAM WORK CENTERS
	CONCLUSION

	4 The Third Way: The Principles of Continual Learning and Experimentation
	ENABLING ORGANIZATIONAL LEARNING AND A SAFETY CULTURE
	INSTITUTIONALIZE THE IMPROVEMENT OF DAILY WORK
	TRANSFORM LOCAL DISCOVERIES INTO GLOBAL IMPROVEMENTS
	INJECT RESILIENCE PATTERNS INTO OUR DAILY WORK
	LEADERS REINFORCE A LEARNING CULTURE
	CONCLUSION
	PART I CONCLUSION


	Part II Where to Start
	Introduction
	5 Selecting Which Value Stream to Start With
	GREENFIELD VS. BROWNFIELD SERVICES
	CONSIDER BOTH SYSTEMS OF RECORD AND SYSTEMS OF ENGAGEMENT
	START WITH THE MOST SYMPATHETIC AND INNOVATIVE GROUPS
	EXPANDING DEVOPS ACROSS OUR ORGANIZATION
	CONCLUSION

	6 Understanding the Work in Our Value Stream, Making it Visible, and Expanding it Across the Organization
	IDENTIFYING THE TEAMS SUPPORTING OUR VALUE STREAM
	CREATE A VALUE STREAM MAP TO SEE THE WORK
	CREATING A DEDICATED TRANSFORMATION TEAM
	AGREE ON A SHARED GOAL
	KEEP OUR IMPROVEMENT PLANNING HORIZONS SHORT
	RESERVE 20% OF CYCLES FOR NON-FUNCTIONAL REQUIREMENTS AND REDUCING TECHNICAL DEBT
	INCREASE THE VISIBILITY OF WORK

	USE TOOLS TO REINFORCE DESIRED BEHAVIOR
	CONCLUSION

	7 How to Design Our Organization and Architecture with Conway’s Law in Mind
	ORGANIZATIONAL ARCHETYPES
	PROBLEMS OFTEN CAUSED BY OVERLY FUNCTIONAL ORIENTATION (“OPTIMIZING FOR COST”)
	ENABLE MARKET-ORIENTED TEAMS (“OPTIMIZING FOR SPEED”)
	MAKING FUNCTIONAL ORIENTATION WORK
	TESTING, OPERATIONS, AND SECURITY AS EVERYONE’S JOB, EVERY DAY
	ENABLE EVERY TEAM MEMBER TO BE A GENERALIST
	FUND NOT PROJECTS, BUT SERVICES AND PRODUCTS
	DESIGN TEAM BOUNDARIES IN ACCORDANCE WITH CONWAY’S LAW
	CREATE LOOSELY-COUPLED ARCHITECTURES TO ENABLE DEVELOPER PRODUCTIVITY AND SAFETY
	KEEP TEAM SIZES SMALL (THE “TWO-PIZZA TEAM” RULE)

	CONCLUSION

	8 How to Get Great Outcomes by Integrating Operations into the Daily Work of Development
	CREATE SHARED SERVICES TO INCREASE DEVELOPER PRODUCTIVITY
	EMBED OPS ENGINEERS INTO OUR SERVICE TEAMS
	ASSIGN AN OPS LIAISON TO EACH SERVICE TEAM
	INTEGRATE OPS INTO DEV RITUALS
	INVITE OPS TO OUR DEV STANDUPS
	INVITE OPS TO OUR DEV RETROSPECTIVES
	MAKE RELEVANT OPS WORK VISIBLE ON SHARED KANBAN BOARDS

	CONCLUSION
	PART II CONCLUSION


	PART III—THE FIRST WAY: THE TECHNICAL PRACTICES OF FLOW
	9 Create the Foundations of Our Deployment Pipeline
	ENABLE ON DEMAND CREATION OF DEV, TEST, AND PRODUCTION ENVIRONMENTS
	CREATE OUR SINGLE REPOSITORY OF TRUTH FOR THE ENTIRE SYSTEM
	MAKE INFRASTRUCTURE EASIER TO REBUILD THAN TO REPAIR
	MODIFY OUR DEFINITION OF DEVELOPMENT “DONE” TO INCLUDE RUNNING IN PRODUCTION-LIKE ENVIRONMENTS
	CONCLUSION

	10 Enable Fast and Reliable Automated Testing
	CONTINUOUSLY BUILD, TEST, AND INTEGRATE OUR CODE AND ENVIRONMENTS
	BUILD A FAST AND RELIABLE AUTOMATED VALIDATION TEST SUITE
	CATCH ERRORS AS EARLY IN OUR AUTOMATED TESTING AS POSSIBLE
	ENSURE TESTS RUN QUICKLY (IN PARALLEL, IF NECESSARY)
	WRITE OUR AUTOMATED TESTS BEFORE WE WRITE THE CODE (“TEST-DRIVEN DEVELOPMENT”)
	AUTOMATE AS MANY OF OUR MANUAL TESTS AS POSSIBLE
	INTEGRATE PERFORMANCE TESTING INTO OUR TEST SUITE
	INTEGRATE NON-FUNCTIONAL REQUIREMENTS TESTING INTO OUR TEST SUITE

	PULL OUR ANDON CORD WHEN THE DEPLOYMENT PIPELINE BREAKS
	WHY WE NEED TO PULL THE ANDON CORD

	CONCLUSION

	11 Enable and Practice Continuous Integration
	SMALL BATCH DEVELOPMENT AND WHAT HAPPENS WHEN WE COMMIT CODE TO TRUNK INFREQUENTLY
	ADOPT TRUNK-BASED DEVELOPMENT PRACTICES
	CONCLUSION

	12 Automate and Enable Low-Risk Releases
	AUTOMATE OUR DEPLOYMENT PROCESS
	ENABLE AUTOMATED SELF-SERVICE DEPLOYMENTS
	INTEGRATE CODE DEPLOYMENT INTO THE DEPLOYMENT PIPELINE

	DECOUPLE DEPLOYMENTS FROM RELEASES
	ENVIRONMENT-BASED RELEASE PATTERNS
	The Blue-Green Deployment Pattern
	Dealing with Database Changes
	The Canary and Cluster Immune System Release Patterns

	APPLICATION-BASED PATTERNS TO ENABLE SAFER RELEASES
	Implement Feature Toggles
	Perform Dark Launches


	SURVEY OF CONTINUOUS DELIVERY AND CONTINUOUS DEPLOYMENT IN PRACTICE
	CONCLUSION

	13 Architect for Low-Risk Releases
	AN ARCHITECTURE THAT ENABLES PRODUCTIVITY, TESTABILITY, AND SAFETY
	ARCHITECTURAL ARCHETYPES: MONOLITHS VS. MICROSERVICES
	USE THE STRANGLER APPLICATION PATTERN TO SAFELY EVOLVE OUR ENTERPRISE ARCHITECTURE
	CONCLUSION
	PART III CONCLUSION


	PART IV—THE SECOND WAY: THE TECHNICAL PRACTICES OF FEEDBACK
	Introduction
	14 Create Telemetry to Enable Seeing and Solving Problems
	CREATE OUR CENTRALIZED TELEMETRY INFRASTRUCTURE
	CREATE APPLICATION LOGGING TELEMETRY THAT HELPS PRODUCTION
	USE TELEMETRY TO GUIDE PROBLEM SOLVING
	ENABLE CREATION OF PRODUCTION METRICS AS PART OF DAILY WORK
	CREATE SELF-SERVICE ACCESS TO TELEMETRY AND INFORMATION RADIATORS
	FIND AND FILL ANY TELEMETRY GAPS
	APPLICATION AND BUSINESS METRICS
	INFRASTRUCTURE METRICS
	OVERLAYING OTHER RELEVANT INFORMATION ONTO OUR METRICS

	CONCLUSION

	15 Analyze Telemetry to Better Anticipate Problems and Achieve Goals
	USE MEANS AND STANDARD DEVIATIONS TO DETECT POTENTIAL PROBLEMS
	INSTRUMENT AND ALERT ON UNDESIRED OUTCOMES
	PROBLEMS THAT ARISE WHEN OUR TELEMETRY DATA HAS NON-GAUSSIAN DISTRIBUTION
	USING ANOMALY DETECTION TECHNIQUES
	CONCLUSION

	16 Enable Feedback So Development and Operations Can Safely Deploy Code
	USE TELEMETRY TO MAKE DEPLOYMENTS SAFER
	DEV SHARES PAGER ROTATION DUTIES WITH OPS
	HAVE DEVELOPERS FOLLOW WORK DOWNSTREAM
	HAVE DEVELOPERS INITIALLY SELF-MANAGE THEIR PRODUCTION SERVICE
	CONCLUSION

	17 Integrate Hypothesis-Driven Development and A/B Testing into Our Daily Work
	A BRIEF HISTORY OF A/B TESTING
	INTEGRATING A/B TESTING INTO OUR FEATURE TESTING
	INTEGRATE A/B TESTING INTO OUR RELEASE
	INTEGRATING A/B TESTING INTO OUR FEATURE PLANNING
	CONCLUSION

	18 Create Review and Coordination Processes to Increase Quality of Our Current Work
	THE DANGERS OF CHANGE APPROVAL PROCESSES
	POTENTIAL DANGERS OF “OVERLY CONTROLLING CHANGES”
	ENABLE COORDINATION AND SCHEDULING OF CHANGES
	ENABLE PEER REVIEW OF CHANGES
	POTENTIAL DANGERS OF DOING MORE MANUAL TESTING AND CHANGE FREEZES
	ENABLE PAIR PROGRAMMING TO IMPROVE ALL OUR CHANGES
	EVALUATING THE EFFECTIVENESS OF PULL REQUEST PROCESSES

	FEARLESSLY CUT BUREAUCRATIC PROCESSES
	CONCLUSION
	PART IV CONCLUSION


	PART V—THE THIRD WAY: THE TECHNICAL PRACTICES OF CONTINUAL LEARNING AND EXPERIMENTATION
	Introduction
	19 Enable and Inject Learning into Daily Work
	ESTABLISH A JUST, LEARNING CULTURE
	SCHEDULE BLAMELESS POST-MORTEM MEETINGS AFTER ACCIDENTS OCCUR
	PUBLISH OUR POST-MORTEMS AS WIDELY AS POSSIBLE
	DECREASE INCIDENT TOLERANCES TO FIND EVER-WEAKER FAILURE SIGNALS
	REDEFINE FAILURE AND ENCOURAGE CALCULATED RISK-TAKING
	INJECT PRODUCTION FAILURES TO ENABLE RESILIENCE AND LEARNING
	INSTITUTE GAME DAYS TO REHEARSE FAILURES
	CONCLUSION

	20 Convert Local Discoveries into Global Improvements
	USE CHAT ROOMS AND CHAT BOTS TO AUTOMATE AND CAPTURE ORGANIZATIONAL KNOWLEDGE
	AUTOMATE STANDARDIZED PROCESSES IN SOFTWARE FOR RE-USE
	CREATE A SINGLE, SHARED SOURCE CODE REPOSITORY FOR OUR ENTIRE ORGANIZATION
	SPREAD KNOWLEDGE BY USING AUTOMATED TESTS AS DOCUMENTATION AND COMMUNITIES OF PRACTICE
	DESIGN FOR OPERATIONS THROUGH CODIFIED NON-FUNCTIONAL REQUIREMENTS
	BUILD REUSABLE OPERATIONS USER STORIES INTO DEVELOPMENT
	ENSURE TECHNOLOGY CHOICES HELP ACHIEVE ORGANIZATIONAL GOALS
	CONCLUSION

	21 Reserve Time to Create Organizational Learning and Improvement
	INSTITUTIONALIZE RITUALS TO PAY DOWN TECHNICAL DEBT
	ENABLE EVERYONE TO TEACH AND LEARN
	SHARE YOUR EXPERIENCES FROM DEVOPS CONFERENCES
	CREATE INTERNAL CONSULTING AND COACHES TO SPREAD PRACTICES
	CONCLUSION
	CONCLUSION TO PART V

	22 Information Security as Everyone’s Job, Every Day
	INTEGRATE SECURITY INTO DEVELOPMENT ITERATION DEMONSTRATIONS
	INTEGRATE SECURITY INTO DEFECT TRACKING AND POST-MORTEMS
	INTEGRATE PREVENTIVE SECURITY CONTROLS INTO SHARED SOURCE CODE REPOSITORIES AND SHARED SERVICES
	INTEGRATE SECURITY INTO OUR DEPLOYMENT PIPELINE
	ENSURE SECURITY OF THE APPLICATION
	ENSURE SECURITY OF OUR SOFTWARE SUPPLY CHAIN
	ENSURE SECURITY OF THE ENVIRONMENT
	INTEGRATE INFORMATION SECURITY INTO PRODUCTION TELEMETRY
	CREATING SECURITY TELEMETRY IN OUR APPLICATIONS
	CREATING SECURITY TELEMETRY IN OUR ENVIRONMENT
	PROTECT OUR DEPLOYMENT PIPELINE
	CONCLUSION

	23 Protecting the Deployment Pipeline
	INTEGRATE SECURITY AND COMPLIANCE INTO CHANGE APPROVAL PROCESSES
	RE-CATEGORIZE THE MAJORITY OF OUR LOWER RISK CHANGES AS STANDARD CHANGES
	WHAT TO DO WHEN CHANGES ARE CATEGORIZED AS NORMAL CHANGES
	REDUCE RELIANCE ON SEPARATION OF DUTY
	ENSURE DOCUMENTATION AND PROOF FOR AUDITORS AND COMPLIANCE OFFICERS
	CONCLUSION
	PART VI CONCLUSION

	A Call to Action
	Conclusion to the DevOps Handbook


	Appendices
	APPENDIX 1 THE CONVERGENCE OF DEVOPS
	THE LEAN MOVEMENT
	THE AGILE MOVEMENT
	THE VELOCITY CONFERENCE MOVEMENT
	THE AGILE INFRASTRUCTURE MOVEMENT
	THE CONTINUOUS DELIVERY MOVEMENT
	THE TOYOTA KATA MOVEMENT
	THE LEAN STARTUP MOVEMENT
	THE LEAN UX MOVEMENT
	THE RUGGED COMPUTING MOVEMENT

	APPENDIX 2 THEORY OF CONSTRAINTS AND CORE, CHRONIC CONFLICTS
	APPENDIX 3 TABULAR FORM OF DOWNWARD SPIRAL
	APPENDIX 4 THE DANGERS OF HANDOFFS AND QUEUES
	APPENDIX 5 MYTHS OF INDUSTRIAL SAFETY
	APPENDIX 6 THE TOYOTA ANDON CORD
	APPENDIX 7 COTS SOFTWARE
	APPENDIX 8 POST-MORTEM MEETINGS
	APPENDIX 9 THE SIMIAN ARMY
	APPENDIX 10 TRANSPARENT UPTIME

	Additional Resources
	Endnotes
	INTRODUCTION
	PART I INTRODUCTION
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3
	CHAPTER 4
	CHAPTER 5
	CHAPTER 6
	CHAPTER 7
	CHAPTER 8
	CHAPTER 9
	CHAPTER 10
	CHAPTER 11
	CHAPTER 12
	CHAPTER 13
	CHAPTER 14
	CHAPTER 15
	CHAPTER 16
	CHAPTER 17
	CHAPTER 18
	CHAPTER 19
	CHAPTER 20
	CHAPTER 21
	CHAPTER 22
	CHAPTER 23
	CONCLUSION
	APPENDIX

	Index
	Symbols Numbers A B C D E F G H I J K L M N O P Q R S T U V W Y Z

	Acknowledgments
	Jez Humble
	John Willis
	Patrick Debois
	Gene Kim

	Author Biographies
	GENE KIM
	JEZ HUMBLE
	PATRICK DEBOIS
	JOHN WILLIS


