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1
Course Introduction
Let’s Get to Know Each Other
Introduce yourself in the following format:
 Name
 Company
 Role and background
 Familiarity with DevOps concepts and their practice
 Experience in application development, infrastructure
development, and/or operations
 Expectations from this course

Overview
The topic is presented in the class through a video.
IT industry and software development are going through rapid changes.
IT organizations are focusing on the customer-centric approach and
delivering faster and better products. This focus is being brought
about by DevOps. DevOps is being widely adopted by both, small
businesses and large enterprises.
DevOps was born as an answer to resolve the prevalent conflicts
between the Development and Operations. In traditional IT
organizations, Development and Operations worked with conflicting
interests and lack of communication and this often led to challenges
such as slow releases, low quality, and high costs. DevOps aim to bring
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the two worlds together and improve collaboration and communication
between Development and Operations to improve efficiency and
productivity.
But DevOps is much more than this. DevOps brings to the table
increased agility and continuous delivery. The foundation of DevOps
are Agile and Lean methods. The Agile methodology helps you to
shorten the cycle times and enable frequent releases but DevOps is
one step ahead of this. The Agile methodology focuses on developing
products through continuous development cycle, but shows no focus
on deployment. DevOps showed the way for achieving the common
goal of continuous development as well as deployment.
For accelerating continuous delivery, DevOps encourages automation
of all development and deployment processes, including integration,
testing and releasing. Automation and monitoring are among the
principle characteristics of DevOps. Another important principle of
DevOps is continuous improvement, which is based on the Lean
principles that encourage feedback from customers to improve
continuously.
Although, there is no established definition of DevOps, you can
undoubtedly say that DevOps is a cultural and organizational
movement that focuses on collaboration, team building, continuous
delivery, automation and continuous improvement.
DevOps is a buzzword today and offer lucrative and exciting career
opportunities. The 3-days classroom training on DevOps Fundamentals
will not only introduce you to the basics of DevOps but will prepare you
for a successful career. This training is designed to provide the core
education necessary to build your DevOps vocabulary and understand
DevOps principles and practices. You will be exposed to the key
DevOps concepts and terminology through presentations , videos,
group discussions, and activities. As the part of course material, you
will receive a Course Book and an additional reference ebook. This
course material provides you with all essential learning to earn your
DevOps Fundamentals certification from DASA.

DASA Competence Framework
This 3-days course provides learners an extensive introduction to
the core Agile DevOps principles. It covers all 12 key knowledge and
skill competences that have been defined by the DevOps Agile Skills
Association (DASA).

2
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DASA Competence Framework
Module 01 | Course Introduction

This 3-days course provides learners an extensive introduction to the core Agile DevOps principles. It
covers all 12 key knowledge and skill competences that have been defined by the DevOps Agile Skills
Association (DASA).
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1- Novice/ 2- Competent / 3- Proficient / 4 - Expert / 5 - Master
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The course objectives and subsequently the module objectives in this
course are built around the DASA competence framework. To learn more
about the DASA competencies, refer to the “Additional Reading” ebook.

Course Objectives

s

DevOps relation to
Lean and Agile
methodologies

entals
Key concepts and
principles of
DevOps

Teambuilding
5

Courage

4

DevOps
Leadership

Critical success
factors for DevOps
implementation

3

Drivers responsible
for the emergence
of DevOps

Architecture
and Design

Continuous
Improvement

2
1

Service Delivery
process

DevOps
Fundamentals

Business Value
Optimization

Infrastructure
Engineering

Popular DevOps
tools
Business
Analysis

Security, Risk,
and Compliance
Test
Specification
Programming

Test automation, infrastructure
automation, and build and
deployment automation

Continuous
Delivery

Business benefits of
DevOps and continuous
delivery
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At the end of this course, you will be able to:
 Explain the drivers responsible for the emergence of DevOps.
 Define and discuss the key concepts and principles of DevOps.
 List and explain the business benefits of DevOps and continuous
delivery.
 Describe the Service Delivery process.
 Explain the concepts of test automation, infrastructure
automation, and build and deployment automation.
 Describe how DevOps relates to Lean and Agile methodologies.
 List the most common and popular DevOps tools.
 Discussin
thePractice
critical success
factors for DevOpsand
implementation.
DASA: Mastering DevOps
(Knowledge
Skills)

DASA: Mastering DevOps in Practice
(Knowledge
and five
Skills)
DASA Competence Framework
recognizes
maturity levels, as shown in the
following figure.

DASA Competence Framework recognizes five maturity levels, as
shown in the following figure.

Master

Expert

Proficient

Competent

Devops Specialization:
Enable and Scale

DevOps Specialization:
Specify and Verify

DevOps Specialization:
Create and Deliver

DevOps: Practitioner

DevOps: Fundamentals

Novice

Every professional operating in a DevOps team requires all 12 Copyright © 2017
competencies in varying degree. This is described in the DASA
professional qualification program.
DASA recognizes five maturity levels ranging from Novice to Master.
The intent of DASA certifications is to bring IT professionals from
level 1, that is, Novice to level 4, that is Expert.
 The DevOps Fundamentals certification leads to level 2 maturity
that is “Competent” on all skill and knowledge areas.
 The DevOps Practitioner training adds level 3 maturity that is
“Proficient” on all the skill areas.

4
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Module 01 | Course Introduction

 The three specialization modules lead to level 4 maturity, that is,
“Expert” on various parts of the competence framework.
 Level 5 is out of scope for DASA and requires much more than
just DevOps specific trainings.

Course
Agenda
Course Agenda
DAY 1
Module

Subject

01

Course Introduction

02

DevOps Introduction

03

Culture

04

Organization

DAY 2
Module

Subject

04

Organization (Contd.)

05

Processes

06

Automation

DAY 3
Module

Subject

06

Automation (Contd.)

07

Measure and Improvement
Recap

Mock Exam
Certification Exam (Optional)
You need to download the Mock Exam from the DASA website, http://
www.devopsagileskills.org/. In addition, it is not necessary to appear for
the Certification Exam on Day 3. You can attempt the exam later as well.

Type of Activities
Group Discussions
The course contains group discussions, spread out in all modules,
with the intent of enhancing participants’ understanding, adding
context to the content, broadening participants perspective, reinforcing
knowledge, and building confidence.
By interacting among themselves and responding to the varying
viewpoints, participants tend to learn continually. These discussion
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allow the participants to come across the thoughts of their peers, which
help them know about each other’s past experience, perspectives,
and opinions in the context of the topic in discussion.

Exam
At the end of the course, an exam will be conducted. The exam details
are:
 Bloom Level: 1 and 2
 Question Type: Multiple Choice Questions (MCQs)
 Question Number and Passing Mark: 40 questions with a
minimum passing rate of 65% (26 correct out of 40)
 Time: 60 minutes (15 minutes extra for non-native examinees)
 Exam Type: Closed book
 Suggestion: Recommended that participants take the exam
after completion of the course

Course Book
The Course Book is a comprehensive source of information and
contains whatever is taught in each module. It is structured in such a
way that makes learning easy, simple, and consistent. It also contains
several useful exercises related to the course.
The Reference Book can be used as an additional reading material.

Technical Glossary

Technical Glossary
In order to keep up with terminology, read the glossary available

In order to keep up with terminology, read the glossary available in Course Book. The
in Course Book. The following table lists some of the technical
following table lists some of the technical terminology used throughout the course.
terminology used throughout the course.

Glossary Terms

Description

Build Process

Process in which software components are packaged into one or more deployment
units (packages) that form one or more parts of an application.

Version Control

Also known as revision control or source control, is the management of changes to
documents, computer programs, large websites, and other collections of
information.

Deployment Process

The process in which one or more deployment units (packages) are moved to a
target system and activated for further usage by end user and/or other systems.

Server Provisioning

Server provisioning is a set of actions to prepare a server with appropriate systems,
data and software, and make it ready for network operation.

Middleware

Is computer software that provides services to software applications beyond those
available from the operating system. It can be described as ‘software glue’.

Virtualization

Refers to the act of creating a virtual (rather than actual) version of something,
including virtual computer hardware platforms, operating systems, storage devices,
and computer network resources.

6
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Question and Answer

Q&A
Activity:

Group Discussion

Activity Time: 10 mins

Copyright © 2017 | 11

Write down your expectations from this training on a sticky and
attach it to a wall.

Module Summary
In this module, you learned that:
 DevOps Fundamentals is a 3-days course that is designed
to provide the basic education required to build your DevOps
vocabulary and understand its principles and practices.
 What are the various objectives that this course will help you
accomplish?
 What is the 3-days schedule of the training?
 The course contains group discussions and activities for better
understanding of the concepts.
 The exam of this course will have 40 MCQs, and its duration will
be 60 minutes.
 The Course Book is a comprehensive source of information and
contains whatever is taught in each module.
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DevOps Introduction
Module Objectives

Module Objectives
Emergence of
DevOps
The central idea
behind and the
business case for
DevOps

Teambuilding
5

Courage

4

DevOps
Leadership

When and why traditional
ways of working in IT fall
short

3

Architecture
and Design

Continuous
Improvement

2
1

DevOps
Fundamentals

Business Value
Optimization

Infrastructure
Engineering

Core principles and
concepts of DevOps
Security, Risk,
and Compliance

Business
Analysis
Test
Specification
Programming

Continuous
Delivery
Copyright © 2017 | 1

At the end of this module, you will be able to:
 Describe the emergence of DevOps.
 Explain when and why traditional ways of working in IT fall
short.
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 Define the central idea behind and the business case for
DevOps.
 Explain the core concepts and principles of DevOps.

Module Topics
 Emergence of DevOps
 Core Concepts of DevOps

DevOps
Fundamentals

EMERGENCE OF DEVOPS
Typical Challenges Traditional IT Organizations Face
Typical Challenges Traditional IT Organizations Face
Low Quality

Manual Release

Emergence of
DevOps
Core Concepts of
DevOps

Product Backlog

Infrequent Releases
Copyright © 2017 | 4

In many organizations, IT continues to be a road blocker than a
business enabler. The key challenges faced by organizations are
manual releases, low quality of software, sporadic releases, and
product backlog resulting in cost escalation. It becomes imperative
for the organization to find a solution to these challenges to survive in
an extremely competitive and dynamic environment.
The two key teams involved in software development and delivery,
Development and Operations, work with contradicting objectives
which results in creation of wall of confusion.

Need for Change and Stability Causes Tension
The typical challenge that traditional IT organizations face is to deal
with the wall of confusion between Development and Operations.

10
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evOps

ndamentals

Need for Change and Stability Causes Tension

Module 02 | DevOps Introduction

The typical challenge that traditional IT organizations face is to deal with the wall of confusion between
Development and Operations.
Is the Development and the Operations teams connected to each other?

Emergence of
DevOps

Wall of confusion

Core Concepts of
DevOps

Stability

Change

Development

Operations

What is the key goal of the
Development team?

The wall of confusion is combination of conflicting motivations,
processes, and tooling. It can result in following problems in production:
 In the absence of a procedural transition from Development
to Operations, the Operations team faces challenges in the
production. It gets back to Development team for solutions
resulting in delay.
 The Operations team is involved in managing Production
environment and can share relevant information which can help
Development team. However, lack of communication results in
loss of sharing.
 The knowledge articles play an important role in building the
cohesiveness between Development and Operations team. The
knowledge articles include solutions to known challenges and
are missed in the environment of conflicting interests between
two teams.

Activity:

What is the function of
Operations team?

Wall of Confusion
Think of the wall of confusion
as a solid brick wall where no
communication is possible
between the people standing
on either side. The traditional
way of developing software is
negatively impacted by this wall
of confusion. If the Development
team is working on an application,
they hand it over to the Operations
team only when it is complete.
This approach has many loopholes
and ultimately results in severe
problems in production that
causes blast like situation.

Group Discussion

Wall of Confusion

Activity Time: 10 mins
What can be the possible problems that can arise due to the wall
of confusion between Development and Operations?
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Problems

ntals

Problems

the wall
of confusion
playsrole
a significant
role in the problems
Although the wall ofAlthough
confusion
plays
a significant
in the problems
IT organizations face
IT
organizations
face,
it
should
be
clear
that
dissolving
the
wall of
it should be clear that dissolving the wall of confusion involve following challenges:
confusion involve following challenges:

mergence of
DevOps

Concepts of
DevOps

Organizational
Silos
Different
Mindsets

Biased
Feedback
Incohesive
Processes

Different
Tools
Different
Environments

Build Rollback

Blame Game

Copyright ©

 Organizational Silos: Development and Operations teams
work in insolation and interact only during transition. This limited
interaction cause unavoidable stress.
 Different Mindsets: The Development team attempts to
introduce new techniques to bring effectiveness, while
Operations team resist these changes as they result in instability.
 Different Tools: Development team and Operations team use
different tools which cause errors and bugs. Development team
uses tools, such as Docker, GitHub. The Operations team uses
tools, such as, Jira. Both teams avoid to learn the tools used by
other team.
 Different Environments: The different environments, such
as Development, Test, and Production, are one of the largest
sources of errors and bugs raised by the different teams.
 Blame Game: Both the teams try to blame each other for the
bugs and errors which further escalates the stress between two
teams.
 Build Rollback: Build rollbacks are frequently required to meet
incorrect client requirements, incorrect database in the QA or
Production environment, incompatible tools and others.
 Incohesive Processes: The processes within two teams
are generally based on different frameworks, such as ITIL,
ASL, COBIT, and Scrum. The development processes do not

12
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Module 02 | DevOps Introduction

integrate well with operations processes, leading to disjointed
processes between both teams.
 Biased Feedback: The feedback loops get biased and result in
further escalation of confusion.

A Brief History of DevOps
The topic is presented in the class through a video.
DevOps emerged as the answer to the problems caused by the wall of
confusion between the Development and Operations. But emergence
of DevOps has its own history and series of events. Let us go back in
history to analyze the events that gave rise to DevOps.

Food for Thought
Learn about the different frameworks,
such as ITIL and COBIT, and try to
understand the relevance of processes
in these frameworks.

According to Damon Edwards, a co-founder of DTO Solutions, the
DevOps movement was germinated in Belgium back in 2007. Patrick
Debois, an IT consultant, was frustrated by conflicting interests and
lack of communication between the Development and Operations
departments. He found himself straddling between the two teams,
while working on a huge data center migration project for the Belgium
Government Ministry. Patrick, was, however, confident that there was
a better way of working which would allow bridging the substantial gap
between the two teams.
At the Agile 2008 Conference in Toronto, Patrick Debois had a meeting
with Andrew Shafer, a partner at Reductive Labs. They both had indepth discussion about their mutual frustrations. This discussion gave
rise to the Agile System Administration group on Google Groups by
Andrew Shafer and Patrick Debois. Although the group was not overly
popular, it leads to some fascinating discussion.
Moving forward in the year 2009, John Allspaw and Paul Hammond
of Flickr made the famous presentation “10 Deploys A Day” in Velocity
Conference at San Jose. In the same year, DevOpsDays was born,
and the first event was conducted from October 30th to 31st at Ghent
in Belgium. The event attracted administrators, developers, and
managers from all around the world. The event’s success inspired
other DevOpsDays events in different countries. The DevOpsDays
events acted like a catalyst for the conversation and a grassroots
movement.
During the same time, the IT industry was flourished with converging
adjacent technologies such as Agile, Lean, Operations Management,
and IT Service Management. This resulted into series of debates and
discussions at conferences and twitter throughout 2009 and 2010.
These discussions eventually formulated underpinning philosophy
that has become DevOps. This convergence is popularly referred to
as “Perfect Storm”.
While the DevOps Practitioner such as Patrick Debosis and Andrew
Shafer had a strong desire to popularize the DevOps movement, the
movement was not gaining much attention from vendors, analysts and
large scale enterprises. To ignite the movement, the ongoing DevOps
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community and collaboration began to analyze various tools used for
development and operations and in 2011 start to build open source
tools such as Vagrant. A tidal wave of agile and open source toolsets
including tools such as Chef, Puppet, Jenkins, Hudson, JuJu washed
away the old legacy toolsets.
With the emergence of enterprise class open source tools and initiatives
such as the DevOpsDays, DevOps started moving towards Enterprise
scale adoption across leading global organizations. By the year 2012,
DevOpsDays were popping up around the world and become the
must-attend events to know about the latest and innovative thinking
and happenings in the DevOps world.
The next year 2013 was the year of rise of DevOps texts. A flood of
DevOps related books such as the Phoenix Project by Gene Kim were
released. One important voice in the DevOps texts is Mike Loukides,
vice president of content strategy for O’Reilly Media. He, along with
Debois, edits some of the most fundamental DevOps texts.
During the year 2014 and afterwards, DevOps is crossing into
the enterprises and established brands such as IBM, Target, and
Nordstrom embrace the DevOps movement. But this period is also
witnessing the transformation in DevOps philosophy. DevOps is
getting more mainstream in organizations and moves out of the pure
Development and Operations space. The emphasis is put on creating
flow in organizations and creating a culture of high-performance IT.
This means that DevOps does not purely focus on automation alone,
or emphasizes methods, frameworks and products in the IT space,
but covers organizational transformation, culture, way of working and
people aspects as well.

panies in all industry domains. To survive,
companies
Reference
Reading:
egy. Where will your company be in five years?

https://blog.newrelic.com/2014/05/16/devops-name/

Benefits of DevOps

Deliver Faster

Improve
Continuity/Stability

Room for Innovation

Reduce Cost

Fast movers displace traditional companies
in all industry domains. To survive,
companies need to radically rethink their IT
strategy. Where will your company be in five
years?
What is commonality?
 IT is the strategic differentiator.
 Fast movers use Automation, Continuous
Improvement, and simplified operating
models.
 Operations and Development are in
sync.

Copyright ©
2017 | 9very well for fast and dynamic delivery!
Software lends
itself
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Module 02 | DevOps Introduction

The figure sums up the most compelling business benefits of DevOps.
DevOps ensures a faster time to deliver the product, reduction in
production cost, room for innovative products/ideas, and improvement
in stability.
These key benefits are driving organizations to break down the wall
between business and IT. The organizations have started to realize that
IT offers a strategic differentiation. Embracing a digital transformation
is now key to survival and the four key goals listed on the figure are
now placed high on the agenda of top management.

Antifragility

Tips
Marc Andreesen said: “Software is
eating the world”. The pressure to
deliver faster, better and cheaper
software products has considerably
increased the focus on DevOps
principles.

In order to stay in business, digital enterprises need to be antifragile organizatio
Antifragility

In order to stay in business, digital enterprises need to be antifragile
Antifragility is the ability of systems (or organizations)
organizations.

to get better as a re
of shock, disruptions or disorder.

Antifragility is the ability of systems (or organizations) to get
better as a result of shock, disruptions or disorder.

Human component back
into focus

Stop wasting people’s
time

Accelerate
innovation

Source: Design to Disrupt Whitepaper, Mastering Digital Disruption with DevOps, Sogeti VINT, March 2016

Source: Design to Disrupt Whitepaper, Mastering Digital Disruption with DevOps,
Sogeti VINT, March 2016

When the concept of antifragile is applied to an organization, it
implies creating an environment what is adaptable to stressful
and unexpected atmosphere, leading to a better transformation.
Management Innovation, Lean Startup, and DevOps are three integral
characteristics of an antifragile organization. DevOps aims to be the
cultural aspect. Lean Startup tends to focus more on a method for
product development. Both of these explicitly work on Management
Innovation and put up a vigorous fight against bureaucracy, make
teams and staff responsible, and urge the customer to get involved
when it comes to digital innovations. This is how speed, staff
engagement, and customer obsession come within reach of any
organization.

Food for Thought
Are “antifragile organizations” same as
“robust organizations”? Think about it!
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Business Case: The

IT organizations need to be antifragile as the world of IT is changing rapidly.
Businesses need their IT organizations to be responsive and need their IT
architectures to be adaptable to shocks or disruptions. DevOps attempts
to create this kind of environment; creating organizational units that can
autonomously act on the software and hardware required to deliver the
IT service. DevOps requires short delivery times to ensure disruptions (in
the form of different choices
from market changes) can readily
High-Performing
ITresulting
Organization
be accommodated and used to improve the IT service.

Business Case: The High-Performing IT Organization

f
s

f
s

200X More
Frequent
Deployments

24X Faster
Recovery
From Failures

3X Lower
Change
Failure Rate

2.2X Better
Nett Promotor
Score

2,555X
Shorter Lead
Times

Source: State of Devops report 2017
Source: State of Devops report 2017

Tips

The current State of DevOps report
can be downloaded from the
following link: goo.gl/tQWP3q.

The preceding numbers are taken from the State of DevOps 2016
Copyright © 2017 |
report. Over the past 5 years, they have surveyed more than
25,000
professionals worldwide to better understand how DevOps practices
impact IT and organizational performance. You can refer to the latest
State of DevOps Report for more details.
There is a tangible difference between high-performing organizations
and their low-performing counterpart. One of the reasons that enable
high-performing organizations to perform better is their style of
working according to a set of patterns. This set of patterns is known
as DevOps.
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Business Case: Seven Reasons for DevOps
Key indicators for high-performing IT according to the
State of DevOps report 2016 confirm the benefits:

1

Improved speed
to market

Release
frequency,
time to
restore

3

Lead time for
changes

Continuous
Integration and
delivery
Higher quality,
fewer failures, and
higher stability

Fewer failures,
change fail rates

Innovation
and creativity

5

Increased employee
engagement
and job
satisfaction
Breaking down
silos and eliminating
waste; It is all about
collaboration!

7

2

4
Employee
engagement and
job satisfaction

6

Resource and cost
reduction

Moving forward with regard to the points stated in the “State of DevOps
report”, let us analyze the seven big reasons for adopting DevOps.
1. Improved speed to market: DevOps approach enable an
organization to go from an initial concept to a viable product
in a shorter timescale than was traditionally acceptable with a
Waterfall approach.
2. Continuous
Integration
and
delivery:
Continuous
integration is a practice that encourages developers to integrate
their code into a main branch of a shared repository early and
often. DevOps approach and culture allows organizations to
deploy code more frequently, with shorter lead times.
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3. Higher quality, fewer failures, and higher stability:

Functional and Nonfunctional Requirements
Functional requirements are
associated with the tasks a
product/service should do. Nonfunctional requirements refer to
the attributes of a product/service,
such as autonomy, resiliency,
maintainability,
testability,
scalability, and reliability.

Higher quality: Adoption of DevOps allows systems to meet the
explicit functional requirements and implicit non-functional
requirements leading to creation of high quality products.
Fewer Failures: The 2015 State of DevOps report highlighted a
trend that the organizations who adopt a DevOps mindset and
culture have 60 times fewer failures than those not implementing
a DevOps approach.
Higher Stability: DevOps allows an individual group to take
charge of development and stability of systems. Deploying in
small numbers and . frequently allows a faster troubleshooting.
Faster troubleshooting allows increased stability.
4. Innovation and creativity: Automated deployments, continuous
integration, and standardization allows people to focus on the
ingenious aspect of their work.
5. Increased employee engagement and job satisfaction:
DevOps fosters a multi-skilled environment which creates a
learning platform. Learning new skills and their usage enhances
employee engagement.
6. Breaking down silos and eliminating waste; It is all about
collaboration!: DevOps creates cross-functional teams which
discourage silos in the organization. DevOps nurtures collaborative
spirit in the organizations. In complex enterprises with many fastpaced IT innovations, investing in collaboration helps to leverage
all knowledge and skills available.
7. Resource and cost reduction: Adoption of DevOps inculcates
an environment which supports continuous delivery and Lean
Management practices. Short cycle times and high quality
reduces costs effectively and resources are optimized.
RESULT: Increased Performance
Standardized production environments and automation tools help make
deployments predictable. These processes free people from routine
tasks, allowing them to concentrate on the more creative aspects of their
role. Consequently, it leads to increased performance of the people.

CORE CONCEPTS OF DEVOPS
Some DevOps Definitions
“DevOps isn’t a thing. It’s not a product, standard, specification,
framework or job title. DevOps is about experiences, ideas and
culture. It’s about the close communication and collaboration
between IT operations and development, and how they can
improve the products and services that they produce by thinking
differently about how they work together, using a new mentality.”
Gareth Daine, Devops Evangelist
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“Fundamentally, DevOps is the activity of optimizing the
development-to-operations value stream by creating an increasingly
smooth, fast flow of application changes from development into
operations, with little waste. Optimization of the value stream
takes place continuously using various continuous improvement
techniques like the Toyota Kata.”
Dave Roberts, Executive Advisor at BMC Software

The definitions listed here highlight the following elements of DevOps:
 DevOps is a culture that nurtures collaboration.
 DevOps allows an environment in which the mutual
understanding about each other roles and responsibilities exist.
 DevOps is a movement inspired by practitioners for practitioners.

Food for Thought
Find out some other definitions
of DevOps and ponder over the
similarities and difference between
these definitions.

 DevOps allows pursue of common goal aimed at high quality
and cost effective products marked with fewer failures and
bottlenecks.
These elements stand for something different from and larger than a
DevOps
is the Culture of High-Performance IT

‘thing’, such as a product, standard, or framework. This makes DevOps
intangible but also applicable to enterprise-wide IT improvement and
continuous innovation of the IT capability.

DevOps is the Culture of High-Performance IT
DevOps
Fundamentals

DevOps is Tightly Intertwined with Agile

DevOps is a CULTURAL and OPERATIONAL model that fosters

The underlying principles of Agile and Lean IT are at th
COLLABORATION to ENABLE high-performance IT to ACHIEVE

business goals.

Emergence of
DevOps

tightly intertwined. Therefore, DevOps practitioners ofte
techniques as found in Agile and Lean IT.

Core Concepts of

DevOps
Adopting the DevOps practices help an organization to create
a culture
of high-performance IT. The cultural and operational model underlying
DevOps
DevOpsisisthe
Tightly
with Agile and Lean IT
the core vision and principles of DevOps
key toIntertwined
arriving at this
Fundamentals
high-performance level. The focus on culture means that people in
an organization need to drive to continuously improve the state of the
The underlying principles of Agile and Lean IT are at the core of DevOps and the three are
practice, together with colleaguestightly
and intertwined.
peers.
Therefore, DevOps practitioners often choose to use many of the same
Emergence of

techniques as found in Agile and Lean IT.

DevOps
DevOps is Tightly Intertwined
with Agile and Lean IT

Copyright © 2017 | 15

Core Concepts of
DevOps

The underlying principles of Agile and Lean IT are at the core of
DevOps and the three are tightly intertwined. Therefore, DevOps
practitioners often choose to use many of the same techniques as
found in Agile and Lean IT.

Agile Methodologies

Reference Reading:
http://theagileadmin.com/what-is-devops/
Agile Methodologies

Sample Material - Not for Resale

Lean IT
Copyright © 2017

│

19

Copyright © 201

Course Book | DevOps Fundamentals Select

Agile: Satisfy the

DevOps finds many of its practices deeply rooted in Agile and Lean IT
organizations. Lean IT and Agile both originated from the application
of Lean principles to an IT organization (in the case of Lean IT) or
software development (in the case of Agile). DevOps makes good use
of Lean IT and Agile practices and methods that have already proven
to be successful and that take the delivery of IT services to the next
level.
Customer

Agile: Satisfy the Customer
Agile movement provides alternative to traditional project development.

Agile movement provides alternative to traditional project development.

Plan Driven (Traditional)

Value Driven (Agile)
Resources

Functionality
Fixed
Quality
Resources

Traditional Development
 Start with a complete design

Time

Quality
Estimated

Time

‘Activity-Focused’ (siloed): Traditional

 Building is followed by testing
the final product

Functionality
‘Product-Focused’ (team): Agile

 Finally, testing in practice
 No feedback loops
 Plan driven



Specialty Oriented



Work Oriented



Functionally Organized



Team Organized



Project Focused



Product Focused



Work with Individuals



Work with Teams

Agile Development
 Every Sprint delivers
working software that
can be used in practice
 Starts with delivering
basic functionality to
which features are added
 Value driven

Features of the product-focused approach:

 Responsibility of the Product team extended all the way into production.
 All are responsible and accountable for a fully working product.

Our highest priority is to satisfy the customer through early and continuous delivery of valuable software.

Reference Reading:
“The Art of Agile Development” by James Shore
Agile refers to a group of software development methodologies based
on iterative development, where requirements and solutions evolve
through collaboration between self-organizing cross-functional
teams. Agile breaks the development of new functionalities into
smaller functional units according to user stories. The units are
continuously prioritized to deliver the software in short cycles known
as iterations.
DevOps in many ways fits uniquely well with Agile. The two unique
approaches are almost synonymous except for prevue in scope. The
convergence of development methodologies and delivery solutions
has paved the way for numerous companies to reap huge success
and improvements.
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Lean: Customer Value at the Center

Lean focuses on creating the value for customer.
Lean focuses on creating the value for customer.

nce of
evOps

Assess if all the activities in the
process add value in the eyes of
the customer

pts of
evOps
Focus on first time
right and quality
prevention of
defects

Demand triggers the
process chain in order
to reduce stock

Create a continuous
flow in production with
the Just-in-Time
approach and reduce
peak and low volumes

Lean is delivering value to customers and continuously improving the ability to do
this, by removing waste from the entire system that produces the value.

Lean principles took birth in Toyota production factory with the aim of
minimizing the resources. Lean principles provide the foundation for
building the DevOps culture. For example, Value Stream Mapping, a
tool used in Lean for removing the imperfections out of the process
chain, finds a ready acceptance to visualize the DevOps value stream
and measure it. Such measurements help improve the delivery
pipeline by eliminating bottlenecks, and making it more efficient and
productive. Organizations can apply Lean principles in many contexts,
tools, and methods with multiple sources.

Activity:

Group Discussion

Activity Time: 10 mins
What do you think are the core principles when “going DevOps”?

Food for Thought
Learn about the reasons that led to the
need of Lean adoption at Toyota.

Tips
Value Stream mapping is a method
for analyzing the current state and
designing a future state for the
series of events that take a product/
service from its beginning through
to the customer. At Toyota, it is
known as “material and information
flow mapping”.
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DevOps Core Principles

s

DevOps Core Principles

Customer-Centric
Action

nce of
evOps

Cross-Functional
Autonomous
Teams

epts of
evOps

End-to-End
Responsibility

Create with
the End in Mind
Continuous
Improvement
Automate
Everything
You Can

Reference Reading:
DASA Whitepaper - Embracing Digital Disruption by Adopting DevOps
Practices (goo.gl/LfUZX6)
Many of the definitions of DevOps adequately explain one or more
aspects important for finding flow in the delivery of IT services. Instead
of trying to create a comprehensive definition on your own, refer to the
following six principles when adopting or migrating to a DevOps way
of working:
1. Customer-centric Action: All activities involved in building
IT products and services should revolve around customers.
Short feedback loops with customers and end-users help to
understand the changing requirements.
2. Create with the End in Mind: This principle focuses on working
towards creating product and services which meets the needs
of customer. This principle considers taking a holistic view of
both the creation and use of the IT product/service.
3. End-to-End Responsibility: End-to- End responsibility implies
taking full accountability for the quantity and quality of a product.
In a DevOps organization, teams are vertically organized so
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that they can be fully accountable for the products and services
they deliver.
4. Cross-Functional
DevOpsAutonomous Teams: In product
DevOps
Principle
organizations with vertical, fully responsible
teams,
the teams #1:
Fundamentals
need to be fully autonomous throughout the entire lifecycle of
the product.

Customer-Centric Actio

DevOps
encourages
an open culture that has the following ch
5. Continuous Improvement: In DevOps
culture,
strong focus
is put on continuous improvement. 
Continuous
improvement
No bureaucracy
of
is achieved throughEmergence
minimizing
waste and optimizing speed,
DevOps
 No fear of asking questions
costs, and ease of delivery.
Core Concepts of

 Risk taking

6. Automate Everything You
Can: Automation reduces errors,
DevOps
 Innovating
improves accuracy, reduces delays and
removes tedium.

In an open culture, teams are open to feedback. There is no h
DevOps Principle #1: Customer-Centricquestions
Action and calculated risk taking is encouraged.
DevOps encourages an open culture that has the following
characteristics:
 No bureaucracy

Courage

 No fear of asking questions
 Risk taking

Innovate

 Innovating
In an open culture, teams are open to feedback. There is no hesitation
or barrier to ask questions and calculated risk taking isDevOps
encouraged.
Fundamentals
Adopting a customer-centric action is a key principle behind
DevOps
adoption. Creating a positive customer experience adds value to the
organization. Short feedback loops with real customers and end-users
ensure a customer-centric action. In a DevOps environment, teams
Emergence of
and individual have both the courage and the authority to act to
fulfil
DevOps
customers’ needs.
Core Concepts of

DevOps Principle #2: Create with the End in Mind

Tips

To meet customers’ requirements,
DevOps organizations need to act as
Lean startups that:
 Innovate continuously.
 Adjust when a certain strategy is
not working.
 Constantly invest in products and
services that receive a maximum
DevOps
Principle
level of customer
delight. #2: Create
 Rapidly respond to changing or
emerging
customer
needs. you are going,
If you
do not
know where

with the end in mind brings focus on the
thinking, and collaboration, which is one
requires an engineering mindset and mu
members.

DevOps

If you do not know where you are going, you will not know whether
you lost the way. Create with the end in mind brings focus on the end
results. This will foster the product, service thinking, and collaboration,
which is one of the key ingredients to DevOps. However, it requires
an engineering mindset and mutual trust among different teams and
team members.

Product and Service
Thinking
Engineering Mindset

This DevOps principle insist on moving away from process-oriented
models to models that encourage units or individuals to work on a
particular area rather than oversee the complete picture. This is the
Agile way of working that delivers single changes or in small batches
to customers so that potential issues can be identified immediately.
The key is to get feedback quickly about what their customers find
most valuable.
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DevOps Principle #3: End-to-End Responsibility
DevOps might
teams
need
tocrucial
act as
(Lean)for“product
Caring about the end-to-end responsibility
be the
most
ingredient
DevOps. companies” that
When people care and have the required
skills,
knowledge,
and
resources,
they
can
explicitly focus on building working products and
sold to real customers.
will collaborate to live up to their responsibility.
If they care,
will learn,
adapt,
Such teams adopt
Leanthey
thinking
to focus
onimprove,
creating flow and become
and provide great services and value.
experts in problem solving (the Lean Kaizen mindset).

cepts of
DevOps

DevOps Principle #3: End-to-End Responsibility
Live Your Accountability
Concept to Grave
Performance Support

Caring about the end-to-end responsibility might be the most crucial
ingredient for DevOps. When people care and have the required skills,
knowledge, and resources, they can and will collaborate to live up to
their responsibility. If they care, they will learn, adapt, improve, and
provide great services and value.
In a DevOps organization, teams are vertically organized so that they
can be fully accountable for their services. The teams are kept stable
to ensure effective working habits can be embedded. These teams
provide performance support to products until these reach end-of-life.
Such an end-to-end support enhances the level of responsibility and
the quality of the engineered products.
Copyright © 2017 | 23
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DevOps Principle #4: Cross-Functional Autonomous Teams

DevOps Principle #4: Cross-Functional Autonomous Teams

Fundamentals

Cross-functional teams consist of representatives from all disciplines
responsible for developing and deploying an IT service. These teams
teams
consist of representatives
from test,
all disciplines
Tips
are fully Cross-functional
empowered and
self-sufficient
to design, build,
deploy, responsible for
developing and deploying an IT service. These teams are fully empowered and self-su
and run the software. To be able to do this, a team needs a balanced set
Think about how an organizationEmergence
to design, build, test, deploy, and run the software. To be able to do this, a team needs
of
DevOps
teamset
members
withteam
T-shaped
profile
and complementary
can flourish by establishing cross- of skills and
balanced
of skills and
members
with T-shaped
profile and complementary sk
skills.
functional teams in contrastCore
to Concepts of

competence-based teams or a
culture of heroes.

DevOps

T-Shaped Profiles
Complementary Skills

“There’s no such thing as a DevOps Hero”

DevOps is synergistic. It requires people to collaborate effectively by:
 Ensuring they have overlapping skills and knowledge, combined
with complementary specialist skills and knowledge (T-shaped
profiles).
 Giving feedback to each other.
 Avoiding blame evaluations (no blame game or finger pointing).
 Trusting each other (Having a high-trust culture has a strong
impact on both IT performance and organizational performance.).

24

│

Copyright © 2017

Sample Material - Not for Resale

Cop

Module 02 | DevOps Introduction

DevOps

Fundamentals

DevOps Principle #5: Continuous Improvement
DevOps Principle #5: Continuous Improvement
Continuous improvement is an approach to identify opportunities to streamline work and

Emergence of
DevOps
Core Concepts of
DevOps

Continuous improvement is an approach to identify opportunities to
reduce waste.
streamline work and reduce waste.
If it Hurts, Do it more Often
Fail Fast
Experiment

“What cannot be measured, cannot be improved”
Copyright © 2017 | 25

Continuous improvement is a dominant concept borrowed from
the Lean movement that focuses on adaptability and learning
through structured problem-solving. It requires teams to focus on
experimentation, minimizing waste, optimizing for speed, cost, and
ease of delivery to continuously innovate. It is, therefore, important to
experiment and learn from failures (try to fail as fast as possible).

Measurement Through
Metrics
DevOps seeks measurement
of processes, people, and tools
through following metrics:
 Performance Metrics
To continually improve a product/service, it needs to be measured. A
 Process Metrics
DevOps implementation should be designed to measure everything,
 Innovation Metrics
such as processes, people, and tools.
 Culture Metrics
DevOps
Support Metrics
DevOps Principle #6:
Automate
Everything
You Can Everything YouCan
DevOps
Principle
#6: Automate
Fundamentals

Regardless of the technology platform or development practices,
Regardless
of the technology
or development
every organization uses a
every organization uses
a process
to buildplatform
new software
and practices,
IT
process to build new software and IT services. This process can be manual or automated.
services.Emergence
This process
can be manual or automated. Moving away
Moving away from manual efforts to automation derives efficiency and consistency in the
of
DevOps
from manual efforts toprocess.
automation
derives
and consistency
Automation
helpsefficiency
to:
Food for Thought
in the process.
Automation
helps
to:
Core Concepts of
Think about how automation leads
DevOps

Enhance Quality

to enhance quality and maximize the
flow of value to customers.

Maximize Flow

There are several ways that can help increase the speed, reduce the
cost, and enhance the quality of IT, such as:
 Continuous improvement (waste reduction) is greatly helped by
automation.
 Continuous delivery focuses on bringing software into
production through a fully automated process, multiple times
per day without problems.
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 Cloud-native platforms replace traditional data centers.

DevOps

ntals

 Container-based infrastructure help treating Infrastructure as
Principles Code
and(IaC).
Aspects of IT

DevOps Principles and Aspects of IT
The DevOps Core Principles Define All Aspects of IT

mergence of
DevOps

IT Aspects

Principles
Customer-Centric Action

Concepts of
DevOps

Culture

Create with the End in Mind
Organization

End-to-End Responsibility

Defines

Cross-Functional Autonomous Teams

Processes

Continuous Improvement
Automation

Automate Everything You Can

Measurements and Improvements

The core DevOps principles impact the various aspects of IT, such
as culture, organization, processes, and automation. You can use the
DevOps principles to select, implement, and evaluate best practices
for IT (culture, organization, processes, and automation) optimization.
In addition, you can perform measurements and improvements to
implement a continuous feedback or continuous improvement loop.
For example, “Automate Everything You Can” need a culture and
mindset that promotes automation and optimization of the organization,
processes, and technology used.

Activity:

Group Discussion

Activity Time: 15 mins
One of the principles of DevOps is to automate everything you
can. How much of the delivery of IT services through the entire
lifecycle is automated in your organization?
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