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The organization is primarily focused on products development and large-
scale projects, not small/ad-hoc projects. Which makes the long-term benefits
and ROI clearly outweigh the initial overheads of making a transition (ex.,
training, adapting to new systems and processes, absorbing initial reduction
in output in exchange for subsequently much faster and increased output,
flexibility, and quality)

Benefits are stated in no particular order (not by importance or significance
for ex.)
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Definitions and Processes - TDD
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- Test-Driven Development

« “asoftware development
process that relies on the
repetition of a very short
development cycle:
requirements are turned
into very specific test
cases, then the software
is improved to pass the
new tests, only. This is
opposed to software
development that allows The test
software to be added ueceeas
that is not proven to

meet requirements”
- Wikipedia

TEST-FIRST DEVELOPMENT

The test fails.

The test fails.

_focus_
Completion of the contract
as defined by the test

The test succeeds.

N

satisfies.
Iterate

REFACTORING

Check if
#4  all the tests
succeed.

Some tests
fail.

* The code quality

_focus_
Alignment of the design
with known needs

By Xarawn - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=44782343
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Definitions and Processes - Cl

- Continuous Integration

“is a development
practice where
developers integrate
code into a shared
repository frequently,
preferably several times
a day. Each integration
can then be verified by
an automated build and
automated tests. While
automated testing is not
strictly part of Cl it is
typically implied”

- Codeship

“Cl was intended to be
used in combination with
automated unit tests
written through the
practices of test-driven

development”
- Wikipedia

Source Control Server

Continous Integration Server

é "_ Fetch Changes

a Notify Success or Failure

| h
- N/ V.

Check In Changes

—— —— ——
insights.sei.cmu.edu/devops/2015/01/continuous-integration-in-devops-1.html

https://aws.amazon.com/devops/continuous-integration/
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Definitions and Processes - DevOps

- DevOps

en.wikipedia.org/wiki/DevOps#/media/File:Devops.svg

Development

(SOFTWARE ENGINEERING)

QA

(QUALITY ASSURANCE)

DevOps

en.wikipedia.org/wiki/DevOps#/media/File:Devops-toolchain.svg
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- DevOps

« “DevOps (a clipped compound of "software DEVelopment" and "information technology OPerationS") is a term
used to refer to a set of practices that emphasize the collaboration and communication of both software
developers and information technology (IT) professionals while automating the process of software delivery and
infrastructure changes. It aims at establishing a culture and environment where building, testing, and releasing

software can happen rapidly, frequently, and more reliably”
- Wikipedia

« “DevOps aims to maximize the predictability, efficiency, security, and maintainability of operational processes”
- Wikipedia

« “DevOps is the practice of operations and development engineers participating together in the entire service

lifecycle, from design through the development process to production support”
- Theagileadmin

* Implementing DevOps
«  Systems Thinking
«  Amplifying Feedback Loops
« Continual experimentation and learning
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Benefits

TDD

Reduced debugging effort

leads to more modularized, flexible, and extensible code
(better design)

High automated test coverage for code paths

Increased confidence in software quality
(requirements, and code works/runs)

Reduction in defect rates

Improve developer productivity
(long-term, critical analytical thinking and design before writing code)

Reduced maintenance and customer service cost

Cl

Early detection of bugs and code errors, fixing is easier and cheaper
Risk reduction (early discovery)

Faster iterations

Facilitates faster feedback and communication
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DevOps

Faster time to market

Improved customer satisfaction

Better quality, less failure rate, better
reliability

Improved productivity and efficiency

Faster resolution of problems

Higher employee engagement

Improved communication and collaboration

More time to build/innovate (rather than
fix/maintain)

Enhanced (more automated) deployment process, which reduces overheads

Reduced integration time and effort
Reduces manual testing efforts
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Figures and Statistics

Traditional Ops are 41% more time-consuming overall
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Traditional Ops spends an average of 7.2 hours weekly on communication

Traditional Ops spends 21% more time putting out fires

DevOps spends 33% more time on infrastructure improvements
DevOps spends 60% less time handling support cases

63% experience improvement in the quality of their software

deployments
63% release new software more frequently

55% notice improved cooperation and collaboration

38% report a higher quality of code production
(upguard.com/blog/devops-success-stats)

DevOps Adoption Up in 2016

2016 74% 16% 6%

2015 66% 19% 15%

® Adopting DevOps B Not adopting ¥ Don't Know

Source: RightScale 2016 State of the Cloud Report

Enterprise Adoption of DevOps

Don’t know

Adopting DevOps

Not adopting company-wide

Adopting DevOps for
projects or teams

Adopting DevOps
for BUs or divisions

Source: RightScale 2016 State of the Cloud Report

Enterprise vs. SMB DevOps Adoption

Enterprise 81% 12% 7%

SMB 70% 19% 11%

m Adopting DevOps ™ Not adopting ®Don't Know

Source: RightScale 2016 State of the Cloud Report
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The Dev

Innovates and
creates applications.

The Ops

Keeps infrastructure
running smoothly.

DevOps disciplines

Integrate and automate processes.
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Sources: ' Computer Associates, "Techinsights report: What smart businesses know about DevOps," https:/Awww.ca.com/us/register/forms/
collateral/techinsights-report-what-smart-businesses-know-about-devops.aspx, accessed January 3, 2014.

dupress.deloitte.com/dup-us-en/focus/tech-trends/2014/2014-tech-trends-real-time-devops.html

link.springer.com/article/10.1007%2Fs10664-008-9062-z

Metric description IBM: Microsoft:
Drivers Windows

Defect density of comparable w X

team in organization but not

using TDD

Defect density of team using 0.61W 0.38X

TDD

Increase in time taken to code 15—-20% 25-35%

the feature because of TDD
(%) [Management estimates]

Microsoft:

MSN

0.24Y

15%

Microsoft:
Vs

Z

0.09Z

25-20%

Production failure recovery time?

0-30 MINUTES

31-60 MINUTES

DEVOPS 30%

60+ MINUTES

Deployment frequency?

@ On demand @ Once daily to once weekly
) Weekly to monthly Monthly or longer

DEVOPS IMPLEMENTED >12 MONTHS

DEVOPS NOT IMPLEMENTED

Deployment duration?

2 ZeroTurnaround, “Rebel Labs IT ops & DevOps productivity report 2013,* April 9, 2013, http: ind. |abs-rel
it-ops-devops-productivity-report-2013, accessed January 6, 2014. 3 Puppet Labs, “2013 DevOps report, "March 2013, http:/info.puppetlabs.com/

2013-state-of-devops-report.html, accessed January 6, 2014.

dupress.deloitte.com/dup-us-en/focus/tech-trends/2014/2014-tech-trends-real-time-devops.html

M Free, Open Source Software
M $500 for a dedicated build machine

M 4 hours configuration time for new user

M 2 hours for an experienced user
M 20 minutes to set up a new project

™ It becomes more valuable with use

M Less than half the cost of traditional testing

™ 36% reduction in defect rate

when integrationregression testing at each code check-in

™ 90% reduction in bugs reaching QA

Major municipal gas utility

™ 95% cut in cost of bugs

Large retail web site

M 90% cut in defect remediation cost
Global suppliar of healthcar equipment

M Faster time-to-market

More features and higher qualty

M Agility in the marketplace

Added new functionality 2 weeks before ship

M Confidence in the process

“Oozing Confidence”

Grant, T. (2005). Continuous integration using cruise control. Northern Virginia Java Users Group (Novajug), Reston, Virginia, USA.

Fredrick, J. (2008). Accelerate software delivery with continuous integration and testing. Japanese Symposium on Software Testing, Tokyo, Japan.
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BETSOL-2015-White-Paper-Continuous-Integration |

BETSOL-2015-White-Paper-Continuous-Integration

Activity | CoQ | Economics of Continuous |ntegration IHoursl ROI |r|lill ?014 study of high-performing orga.nizations ?n interr:lllsttdy atSHevIvIeAt't Tachardl (A F'ract;tical
Continuous Integration (( 0.1 ) 100 Defects x 70% Efficiency x 0.1 Hours | 7 n/a }ﬂ;:f;:ﬁ;’;‘ff:j;‘,’j‘rf;";":,”; ;T;?ﬁgglog'es' e p,‘if’v'izii Si;i‘gﬁiutﬁ;diﬁ;E,e;v,fs?pmen}
Code Inspections 1 30 Defects x 70% Efficiency x | Hours | 21 /300% (ThoughtWorks & Puppet Labs, 2014) as compared
Testing 10 | 9 Defects x 70% Efficiency x 10 Hours | 63 ( [ 900% > [ NSSRESE SRS EEHSREIn oS -
Debugging 100 | 2.7 Defects x 70% Efficiency x 100 Hours | 189\[2,700%, 40 A)
30 reduction in development costs
) 6 18 240 1.040 3.120 6.240 12.480 Code was shipped 30 times faster
ne 4 : I 3.12 b ;i
Three 18 144 720 | 3120 | 9360 | 18720 | 37440 140%
Six 36 288 | 1440 | 6240 | 18720 | 37440 | 74,380 50% inerease n prograims under development
Twelve 72 576 2,880 12.480 37,440 74.880 149,760 fewer failed deployments
NG o —_—
78%
Rico, D. F. 2012). The Cost of Quality (CoQ) for Agile vs. itional Project Fairfax, VA: Com 12X reduction in development cost per program
Hwic 'o l 'I'rﬂl.'l'ﬂsl.inu I!H" T“m faster service restoration sx
Costs (10,000 + 5.4436 + 3.945 x 10 x 100) x 100 $588,202 | $233,152 increase on time spent on innovation
Benefits (10,000 x 10.51 - 6,666.67 x §) x 100 - $588,202|$3,930,631 | $4,275,681 1000 Hours
= 0% R0l
B/CR $3,930,631 + $588,202 //ﬁ f&ﬁ“‘"‘) ey
1000 10 Hours '
= % >
ROl | ($3,930,631 - $588,202) + $588,202 x 1nn°>u\\~§_lihm ﬂ% % i - 900% R0l ‘t'u
NPV | (3. ($3,930,631 +5)+1.05% - $588,202 | $2,806,654 | $3,460,140 E
==
BEP $588,202 + ($4,500,007 + $588,202 — 1) $88,220 | $12710 = .:
e ¥ 7
NORMSDIST(2.24) x $3,920,631 - o )
ROA | NORMSDIST(0.85) x $588,202 x EXP(=5% x 5) | $3.504.292 | $4,008,150 001 -

- : : — — "RGILE  Software /“Traditional™ Manual  Operations&
e i + T = T
1 = [In(Benefits = Costs) + (Rate + 0.5 x Risk) x Years] = Risk x VTears, dz=dI ~Risk x V Years Testing ) Inspections\_ Testing _/Debugging Maintenance

Rico, D. F., Sayani, H. H., & Sone, 5. (2009). The business value of agile software methods: imizing ROI with just-in-time pr and di
Ft. Lauderdale, FL: J. Rioss Publishing.

Rico, D. F. (2012). The Coxt of Quality (CoQ) for Agile ve. Traditional Project Management. Fairfax, VA: Gantthead Com.
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Figures and Statistics

o Hewlett-Packard is a major user of Cl, CD, & DevOps 2o . o
400 : d oo 18 cE LB o 440 billion unique users run 37 trillion searches each year
g engineers aevelop ¥ e Single monolithic code tree with mixed language code

o Major gains in testing, deployment, & innovation « Submissions at head — One branch — All from source
e 20+ code changes/minute — 50% code change/month
TYPE METRIC MANUAL DEvOPs  MAJOR GAINS e 5500+ submissions/day — 120 million tests per day
Build Time 40 Hours 3 Hours 13x * 80,000 builds per day — 20 million builds per year
Cvete TiME No. Builds 1-2 per Day | 10-15 per Day 8x e Auto code inspections - Fgr‘ onv defect density
IMPROUEMENTS Feedback 1 perDay | 100 per Day 100x e 10X programming productivity improvement
Regression Testing| 240 Hours 24 Hours 10x « $150 million in annual labor savings (ROI as a result)
Integration 10% 2% 5K T 'l T
Planni 20% 5% ax : : SE LA
DEUELOPMENT Par:tr.nng 250/0 15(; 2 o Software deployment every 11.6 seconds (as of 2011)
GosT EFFoRT orang = — A amazon —> 24,828 to 86,320 releases per Iteration
DISTRIBUTION LT 25% 5% 9K Wehsarvices 5 161,379 to 561,080 releases per Quarter
Testing 15% 5% 3x — 645,517 to 2,244,320 releases per Year
Innovation 5% 40% 8x y * Automatic, split-second roll-forward & backward
Continuous e 75-90% reduction in release-caused outages (0.001%)
. * Millions of times faster (than traditional methods)
Gruver, G, Young, M. & Fulghum_ P. (2013). 4 practical approach to large-scale agile development. Upper Saddle Fiver, NI: Pearson Educa Integratlon ’ e 4,357,241 to 15,149,1 60 per traditional release
Whirtsker, J. B P2 | ivery & e Thousands of times faster (than manual agility)
: — 161,379 to 561,080 per Scrum/SAFe release

Deployment « Used agile methods long before U.S. government (1999)

WITH AMAZON
WEB SERVICES

A |

Atlas, A. (2009). Accidental adoption: The story of scrum at amazon.com. Proceedings of the Agile 2009 Conference, Chicago, Illinois, USA, 133-140
Jenkins, J. (2011). Velocity culture at amazon.com. Proceedings of the Velocity 2011 Conference, Santa Clara, California, USA
Elisha, S. (2013). Continuous deployment with amazon web services. Proceedings of the AWS Summir 2013, Sydney, New South Wales, Australia.
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OLD WAY: s

CODE —>» BUILD » TEST » RELEASE » OPERATE

BUILD

o 980\%@/

I ©

DEVELOPERS HANDOFF HANDOFF HANDOFF OPERATE

mindtheproduct.com/2016/02/what-the-hell-are-ci-cd-and-devops-a-cheatsheet-for-the-rest-of-us/

Considerations for Developers

Agile mindset, culture, principles

Critical analytical thinking about requirements and design before coding

More unit testing

Smaller problems and pieces of code at a time (vs big features, chunks of code)
More frequent code check-ins and integration

More collaboration (specially, with QA, IT/Infrastructure)

RELEASE

supinfo.com/articles/single/3652-what-is-devops

is
Communication Tools

Honesty

and openness Transparency

) Rewarding |
; good |
Collaboration  behaviors |

Culture

Grass roots

Trust innovation

Embrace

failure Accountability

No blame
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