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DevOps was born in late 2009, when its godfather Patrick 
Debois launched DevOpsDays after John Allspaw’s Velocity 
2009 presentation – 10+ Deploys Per Day: Dev and Ops Co-
operation – grabbed his attention. Although there may not be 
a clear DevOps Manifesto and people see this set of practices 
through different lens, it’s safe to say that this movement is 
blossoming into a mainstream strategy. 

People like Patrick Debois, Andrew Shafer and John All-
spaw (to name a few) have given us the means to transform 
this group of concepts into a movement but now it's time 
to focus on some of its facets: continuous delivery, business 
culture, cloud platforms, microservices and container tech-
nology. Let’s allow our authors to convince you that these 
ingredients are equally important to DevOps. Mark Hinkle, 
VP at The Linux Foundation will tell you what's next for 
the effort to improve coordination between software develo-
pers and operations personnel while Justin Arbuckle, CTO & 
Agile, Lean and DevOps Transformation Leader for Sococo, 
Inc. will explain why measuring DevOps ROI is essential for 
companies that are embracing the industry’s forward move-

ment. Björn Rabenstein, Production Engineer at SoundCloud, 
will reveal why Prometheus itself is a product of a DevOps 
mindset while Sunil Mavadia, Director of Customer Success 
for XebiaLabs, will convince you that release orchestration is 
essential for Continuous Delivery success. We haven’t even 
got to the discussion about culture, cloud and microservices 
so perhaps you should open the magazine and see what we 
have prepared for you. 

We may not have a DevOps definition carved in stone but 
what we do have is enough to lay a solid foundation. I’d like 
to take this occasion to invite you to participate in our survey 
and help us identify the latest trends in modern DevOps.

If you want to hear more about the facets of DevOps and 
discuss openly about its ramifications, come to JAX DevOps, 
which takes place in London between 3-6 April 2017.

I’d like to take this occasion to invite you to participate 
in our survey (https://jaxenter.com/jaxenter-survey-re-
think-it-129795.html) and help us identify the latest trends 
in modern DevOps.

Gabriela Motroc, Editor
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Hot or Not 

It’s war: Slack vs. Microsoft Teams
It was just last year that a war between Slack and Atlassian’s HipChat was shyly star-
ting to simmer. The plot intensified when Microsoft Teams came into play; although 
Satya Nadella, the CEO of Microsoft, said at the conference announcing the new 
product that Microsoft does not want to “take away any success anyone else has”, 
Slack took out a full-page ad in the New York Times in which it welcomed the com-
pany founded by Bill Gates to the revolution. Is there more to come? Is Microsoft 
Teams the Slack slayer? We’ll have to wait and see.

Java EE 8: Goodbye JSR 373 and JSR 368
Oracle has decided not to pursue JSR 373 and JSR 368 at this time. They are also 
“investigating a possible transfer of MVC to another community member or organi-
zation in order to complete JSR 371 as a stand-alone component”, according to the 
official announcement. The decision to withdraw JSR 373 and JSR 368 “reflects the 
importance ranking of these technologies in Oracle’s follow-up Java EE community 
survey. Management, JMS, and MVC were ranked at or near the bottom of all tech-
nologies which were surveyed.”

Angular 4 is com-
ing to town 
The Angular team is proving that 
one should not worry about version 
numbers; instead, we should treat 
everything under the Angular um-
brella as.. well, Angular. Although 
we were expecting to see Angular 3 
in March 2017, turns out that num-
ber 4 is coming instead. The next 
months will be dedicated to wrap-
ping up Angular 4.

Gitless – Git 2.0?
Meet Gitless, an experimental version 
control system built on top of Git by 
a team from MIT’s Computer Science 
and Artificial Intelligence Laboratory 
(CSAIL). In short, Gitless promises to 
solve some of Git’s core issues and help 
ease programmers’ work. One of the 
best things about Gitless is that it is im-
plemented on top of Git, which means 
programmers can switch between them 
without having to migrate code from one 
to the other.

Swift is all grown up now
What the developer wants, the developer gets! A handful of Web Frameworks 
emerged after Swift became available on Linux, ignited by boosted interest in using 
Swift on the server. As a consequence, the Server APIs work group was formed with 
the goal “of making it possible for anyone to build a simple, secure HTTP server, or 
to start to build other server frameworks like pub/sub message brokers.” This project 
is meant to offer core capabilities in different areas including security and networking 
“so Swift programs no longer need to frequently rely on platform-specific C libraries 
to provide this functionality.”
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by Sebastian Meyen

Modern DevOps: Connecting business and IT
Bringing teams from different fields together in a good way 
is rarely easy, when those teams are involved in the same 
business processes but do not work together directly. That’s 
why a group of people led by Patrick Debois suggested a new 
concept back in 2009: DevOps. They offered a solution to 
tackle the problem which exists in both development (Devs) 
and administrative (Ops) level. The DevOps movement de-
veloped substantially and made fundamental changes to basic 
concepts in IT and their roles in organizations.

Business-driven DevOps
Originating from the idea of making processes in convention-
al IT settings – classic on-premise-server, separated dev- and 
ops-departments – smoother, the DevOps movement is now 
mostly concerned with consistent digitalisation and areas 
with a high pressure to innovate.

Powered by the internet, many industries are subjected to 
an increasing pressure to change. While some are still look-
ing back half-heartedly at their losses in traditional market 
shares, others are already making steps toward an open, 
hard-to-plan future. Consistent digitalisation and high-per-
formance IT-structures are imperative – as demonstrated by 
renowned companies such as Netflix, Spotify, and Uber.

What exactly are the driving forces in business towards a 
DevOps culture? Allow me to start by naming some (although 
certainly not all) buzzwords:

• Globalization results in increased competition in almost all 
industries.

• The internet is more than just a modern marketing and 
sales platform for traditional fields of business. It has the 

power to transform classic business models, modify them 
or make them obsolete altogether.

• Disruption is not an exception but will be the norm in 
most markets. The ability to innovate will, therefore, be-
comes the key to success for companies.

• Therefore, markets cannot be perceived as stable, making 
long-term planning obsolete. Iterative strategies and many 
changes will become essential for companies’ success.

Five factors of DevOps
Modern DevOps does more than just bring together Devs and 
Ops; it aims to integrate business and IT across teams and sys-
tems. We would like to discuss the relationship between busi-
ness and IT with speakers from around the world at our JAX 
DevOps conference which takes place between 3 – 6 April 2017.

I will now try to outline the most important movements 
which can bring a sustainable change towards DevOps if 
brought together. If we want to make extensive changes, the 
gradual improvement of conventional systems is not enough. 
We need to focus on the following aspects:

1. Continuous Delivery
2. Microservices
3. Cloud Platforms
4. Container Technology
5. Business Culture

Let’s take a closer look at each of these five factors and how 
they come together.

Continuous Delivery
Continuous Delivery – automating each and every aspect of 
delivery – has been an important aspect for online companies 
for quite a while. Bringing bugfixes, modifications and new 

JAX DevOps mission statement 

Modern DevOps – Con-
necting business and IT 
JAX DevOps will take place in London between 3 – 6 April 2017. What is the idea behind JAX DevOps? 
How does this conference bring together a broad range of topics such as Continuous Delivery to Micro-
services, Cloud, Container and Corporate Culture? Program-Chair Sebastian Meyen will give you some 
insights in this article. 
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features into production as fast as possible without taking too 
big a risk represents a very important goal.

Such companies usually don’t bring new software releas-
es into production every six months; they don’t just do that 
every month or even every day but in most cases several times 
a day! Why is it that many small releases are better suited for 
such teams than just a few big ones? Because this prevents 
large backlogs from building up in the first place. Pending 
work? Doesn’t fit into the mindset of continuous delivery pro-
ponents. Important changes to usability or improvements to 
performance don’t have to wait until the next big release, they 
are put into production immediately. Even if that code does 
not stay the same too long, these modifications can also be 
rolled out without delay.

This culture of welcoming well thought-through exper-
iments, encouraging all contributors (not just application 
developers) to try something new because they know a path 
once taken can always be corrected if new insights suggest so 
is part of the world we live in right now.

Continuous Delivery is putting gentle pressure on develop-
ers to optimize their software for smooth deployment. De-
velopers will put more thought into architectural concerns 
and technical details that are important for deployment when 
they are responsible for transferring applications to real life, 
rather than just take responsibility for applications in test en-
vironments.

Microservices
Microservices are modeled with one goal in mind: to reduce 
complexity in software systems. The theory reads as follows: 
By “cutting” software into small “bites”, inherent complexity 
can be reduced. This revelation is added to the long history of 
ideas on modularity of software in IT (from object-oriented 
programming and component orientation to SOA and even 
modularizations like OSGi and Jigsaw.)

Dependencies between parts of the system, being responsi-
ble for problems around complexity, are eliminated this way; 
when working with microservices, they can be resolved by 
using APIs: When you change a service, you are obligated 
to consider “neighbouring services” to ensure the API stays 
consistent. You need to keep this important goal in mind 
throughout all development and deployment activities. If you 
have to change an interface, it’s easier to explicitly tell all 
neighbouring services and initiate a cooperative plan to kick 
off the change.

There is no need to use the same technologies for all mi-
croservices (one can be written in Java, another in Ruby on 
Rails, the next one in Go in the cloud …). Many experts see 
this as an advantage. We are merely mentioning this aspect 
as a side note; its relevance to the DevOps perspective is not 
a major one.

It is important to mention that microservices should not be 
seen simply as a new style of architecture which can replace 
other architectures and lead to better technical results. Micro-
services represent a new solution not only for technology but 
also for the organisation.

It makes sense to use microservices when you wish to 
change certain things beyond technology. These encompass:

1. Autonomous, self-organising teams, each taking full re-
sponsibility for one (micro-)service.

2. Technical considerations are not the driving force behind 
the design of such services; functional considerations are 
(explaining the vast popularity of domain-driven design 
in the field of microservices).

3. “You build it, you run it”, this quote by Werner Vogels 
(CEO at Amazon Web Services) is a description of the 
responsibilities of microservice teams. They are not just 
responsible for developing an application, but also for its 
full lifecycle, meaning deployment, monitoring, bug fix-
ing, optimizations, further development …

4. Furthermore, microservice teams are often cross-func-
tional – that is to say, there might be operations/platform 
experts in the team, in addition to application developers; 
quite often domain experts, marketing specialists and 
designers join the team too.

Microservices are beneficial in the long run only to such or-
ganizations which are seeing them not just as some technical 
innovation, but as a way to follow their business goals.

Cloud
Modern cloud platforms represent more than an opportunity 
to transfer applications to public data centres. In fact, they are 
offering plenty of technical services which are challenging the 
conventional ways of building and using software.

Where can the consequences of this cloud paradigm be seen 
in reality? You need to put some serious effort into deploying 
an application in classic environments: You must choose an 
operating system and set it up, add application servers, da-
tabase, manage users and permissions, configure a firewall, 
manage compatibilities and dependencies. Having done all 
this, the application itself finally needs to be configured and 
adjusted to any given production environment.

Modern cloud environments such as Amazon Web Services, 
Microsoft Azure or Google Cloud Platform make this process 
substantially easier. Complicated infrastructures from the tra-
ditional on-premise-world are almost trivial in comparison! 
Data management, user and permissions management (iden-
tity), networks, management and monitoring, scaling are at 
hand as services in such environments. Calling one of those 
services takes just seconds to complete.

Container
Container technologies, made popular by Docker, solve a 
long-standing problem of the software world in an elegant 

There is no “true Dev-
Ops” just as there is no 
one authoritative defi-

nition of DevOps.
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way: How can you make software running in one system con-
text run easily in another system context?

Containers separate software from factors like operating 
system versions, library-conflicts or network topologies, mak-
ing the “transfer” of an app from the test environment into 
production system less “painful” than before.

What is the difference between Docker or CoreOS (to also 
mention the alternative container platform besides Docker) 
and traditional virtualization? Classic virtualization systems 
bundle not just the application, but also the corresponding 
operation system and further components into a package. 
Therefore, a machine needs to run three operating systems in 
addition to its primary OS when running three virtualization 
instances.

Docker and CoreOS virtualize only the application plus se-
lected libraries while using shared access to services from the 
system kernel. This leads to decreased start-up times in com-
parison to classic VMware instances. With those, start-up 
takes up to minutes; with Docker, it takes seconds. Because 
of these properties, Docker virtually invites developers to split 
complex applications into small bites in microservices style.

Business culture
None of the above will start a revolution in IT on its own. 
Taken together they are able to change the tune unequivo-
cally.

Continuous Delivery opens up new mental spaces in com-
panies to shape their digital business. In the light of high 
releases frequencies, IT can be seen as an agile and ductile 
medium instead of a rigid shell that needs huge investments 
to initiate change.

Microservices facilitate such automated deployments by 
substantially reducing volume and complexity of the arte-
facts to deploy. They help companies focus on business goals, 
meaning that they do not let software infrastructures defined 
in the past decide the layout and focus of departments; in-
stead, they help companies focus on goals and services that 
make sense business wise.

Furthermore, crossfunctional microservice teams promise 
to nullify classic boundaries between specialty departments/
marketing/design/development/operations and, therefore, 
encourage different stakeholders to collaborate in a lively, 
multidisciplinary way focussed on the success of the product. 
When teams, put together like this, cultivate a communica-

tion culture in the spirit of Agile, without constraints from 
hierarchic structures, iterative development of products guid-
ed by (changing) customer needs is being facilitated. An agile 
infrastructure as defined by DevOps can supply a likewise 
iterative IT.

Cloud platforms help such iterative businesses on a techni-
cal level as solely software-based infrastructures; Docker con-
tainers are helpful too. Those make deployment and changes 
to the infrastructure a no-brainer and could potentially dis-
pose of the image of IT being the “party pooper” in business 
development once and for all.

Final thoughts
In our understanding, modern DevOps will work only when 
combined with the techniques presented in this article. The 
topics – Continuous Delivery, Microservices, Clouds, Dock-
er, Business Culture – might be subject to controversial dis-
cussions; certainly there are many important topics to be 
mentioned.

Furthermore, not all of the ingredients mentioned above 
are needed to build a “real” DevOps. In fact, I’ve heard of 
true Continuous Delivery miracles that are based on one sin-
gle mega-monolith (instead of microservices) and of intelli-
gent applications of microservices completely without clouds 
and container.

There no “true DevOps”, just as there is no one authori-
tative definition of DevOps. Defining DevOps as being the 
description of a movement that forces us to rethink our basic 
understanding of IT, should do for now (and, of course, will 
be discussed at our JAX DevOps).

I’m looking forward to many sessions, keynotes, and work-
shops, as well as lots of enthralling impulses and enlightening 
conversations. Will I see you at JAX DevOps?

Sebastian Meyen is Chief Content Officer at S&S Media, the publisher 
of JAXenter (www.JAXenter.com). He has been actively involved with the 
IT industry for almost two decades. As a journalist he is constantly in touch 
with thought leaders in software development and architecture. He is ed-
itor in chief of the German speaking Java Magazin and program chair of 

the JAX conferences since 2001. Prior to joining S&S Media, he studied philosophy 
and anthropology in Frankfurt, Germany.

Figure 1: DevOps elements
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DevOps

by Mark Rinkle

Unlike most technology trends, DevOps’ focus is on the colla-
borative elements of delivery infrastructure bringing together 
software developers – those who know exactly why they are 
building a particular piece of software – and operations per-
sonnel – those who are maintaining the IT infrastructure. 
Bridging the silos between the two sides, the early pioneers 
of DevOps were hoping this would enable IT professionals to 
make better judgements about how to deploy and integrate 
software more effectively.

Many of the methodologies in DevOps show parallels to 
those of lean production, which systematically eliminated 

waste and worked to optimize flow between steps. The result 
transformed Toyota into a world leader in production. 

Similarly, DevOps is transforming the modern IT land-
scape – and those people who can apply DevOps practices 
to their environment are increasing their productivity and 
transforming their organizations. Just as Toyota’s lean ma-
nufacturing revolutionized the automotive industry, compa-
nies utilizing DevOps like Uber and Airbnb are using these 
cultural changes in IT to upend industries in their respective 
fields of transport and hospitality. 

Successful DevOps professionals typically seek a broader 
understanding of the softwaredevelopment and deployment 
lifecycle than in the past. From the start they seek to under-

Companies use DevOps cultural changes in IT to upend industries 

Open source software 
tools of DevOps 
DevOps, once a small cultural movement, is driving demand for experienced professionals who can 
improve IT agility as they try to move at “cloud speed”. Mark Hinkle, VP at The Linux Foundation, talks 
about what’s next for the effort to improve coordination between software developers and operations 
personnel. 
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DevOps

stand how to holistically incorporate new technologies as 
they arise even though they may have expertise in a particu-
lar discipline. Not only do they value understanding but they 
share their understanding to help improve the overall process. 

Organizations that implement DevOps best practices have 
demonstrated that they are more flexible and effective in 
design ing and implementing IT practices and tools, and this 
often results in higher revenue generation – at a lower cost.

The Puppet Labs State of DevOps Report 2016 showed 
how high-performing IT organizations experience 60 times 
fewer failures and recover from failure 168 times faster than 
their lower-performing peers. They also deploy 30 times more 
frequently with 200 times shorter lead times. And one of the 
top measures of how an organization can move towards be-
coming more high performance is organizational investment 
in DevOps.

Nowadays, we see an almost desperate call for DevOps en-
gineers. Indeed.com, a job search site, shows that DevOps 
job postings have more than doubled year-over-year. A quick 
perusal of these jobs posts indicates a degree of confusion 
around the definition: do we all mean the same thing when 
we talk about DevOps? Is it a job, a methodology, a trend, or 
a just a buzzword?

This is where support materials such as the “DevOps 
Handbook” and easily accessible online courses such as The 
Linux Foundation’s Introduction to DevOps can offer assis-
tance. The idea behind these initiatives is to further educate 
the DevOps talent pool, support and encourage projects, and 
professionalize DevOps to the same standards as other, more 
established fields.

Open source tools have always held an important role for 
DevOps professionals as they typically result from user-dri-
ven innovation and sharing. Open source was also the most 
logical path forward for organizations that may have lacked 

the needed tools to accomplish their goals. Fifteen years ago 
there was a very limited availability of robust open source 
tools – today we see a thriving industry of tools that allow for 
automation, continuous deployment and portability. While 
Ansible, Kubernetes, Puppet, Chef and others are tools of the 
cloud, DevOps may well be the manual. 

That is why open source will continue to play a role in the 
professionalization of the industry. A collaborative approach 
is the best way to create a framework that will enable indivi-
duals to better understand the concepts involved in DevOps – 
before they begin to do the work. DevOps has come a long 
way already. The next challenge is the continued creation 
of networking forums of all kinds: places and opportunities 
where members of the DevOps community can expand their 
skill sets, share their experience with one another, and keep 
advancing the community-based, collaborative development, 
deployment and integration that’s at the core of DevOps.

Mark Rinkle is responsible for marketing programs and community rela-
tions at The Linux Foundation. Previously, Mark was senior director, Open 
Source Solutions for Citrix, where he managed their Open Source Business 
office and their involvement in the Apache CloudStack and Xen Project 
communities. He also drove the strategy and execution of open source 

marketing efforts for http://cloud.com, leading to its acquisition by Citrix in 2011, 
and grew the Zenoss open source software project to more than 100,000 members, 
which fueled its ascent into the Inc. 500 fastest growing businesses in the U.S. With 
nearly 20 years of experience, Mark is a marketing and open source expert, experi-
enced in growing open source communities, spawning demand for emerging techno-
logies, and creating catalysts for user-led adoption of new technologies and services.
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by Hartmut Schlosser

To make the notion of culture more palpable, we at JAXenter 
started, in cooperation with JAX DevOps and DevOps Con-
ference, a DevOps survey, where we dedicated a whole set 
of questions to the cultural aspect of DevOps. The survey is 
still running, but already shows some interesting results, like 
the fact that even in companies where “DevOps” is officially 
inaugurated, agility is often comprised to the IT department, 
the pressure on IT is high and micromanagement remains a 
problem.

To complete the picture, we combine this quantitative ap-
proach with a series of qualitative interviews about different 
survey topics. In the first part of the series, we asked seven Dev-
Ops experts about their experiences with company cultures and 
cultural change. Furthermore, the experts offer tips on how 
Devs and Ops work best together.

Seven answers: Why is culture so important in DevOps?
Helen Beal: Being successful in DevOps requires that most 
organizations change the way they work and in many respects 
the way they think. Humans have deeply embedded habits 
and behaviors that must be addressed in order to understand 
how to share knowledge successfully and collaborate in a 
transparent and effective manner. You can automate as much 
as you like but if your people aren’t ready to interact with 
each other and the processes aren’t flexible enough to allow 
them to do so, the efforts will fail. We regularly come across 
organizations that have built a bit of a CD pipeline but can’t 
get anyone to use it – it requires effort to push change through 
an organization and make it stick.

Uwe Friedrichsen: Culture is important because DevOps first 
happens in one’s mind. A traditional IT organization acts ac-
cording to tayloristical principles, which means that it tries to 
produce as many goods as cost-effective as possible. That’s a 
great approach, if you know exactly what you want to produce. 
But nowadays this doesn’t apply anymore. IT has to support a 

Portraits

Jeff Sussna is an internationally recognized IT consultant 
and systems/design thinking practitioner. Jeff is a highly 
respected teacher, writer, and speaker on topics such as 
DevOps and Design Thinking.

Uwe Friedrichsen travels the IT world for many years. As 
a fellow of codecentric AG he is always in search of 
innovative ideas and concepts.

Helen Beal is passionate about DevOps and is the creator 
of the Ranger4 DevOps LiftOff Workshop and the Ranger4 
DevOps Maturity Assessment – winner of the IBM Beacon 
Award 2015 for Outstanding DevOps Solution.

Greg Bledsoe is a Managing Consultant at Accenture in 
the DevOps Architecture Practice and regularly advises 
and leads the implementation of devops principles and 
practices at the fortune 100.

Markus Andrezak is the founder of überproduct and 
helps companies find and create great products.

Emily Lannon is Director of Workplace at SoundCloud.

Matthew Skelton is co-founder and Principal Consultant 
at Skelton Thatcher Consulting.

Culture is the essence. This seems to be consensus in debates about digital transformation and Dev-
Ops. But what does this “culture thing” really mean in the context of an organization? That’s the cardi-
nal question to be answered by any company willing to benefit from DevOps ideas. 

Seven reasons why  
culture is key

What is DevOps culture? 

highly dynamical business, it has to continuously absorb new 
technological innovations. And due to digitalization, its role 
changes from being a service provider to a product provider, 
who acts shoulder to shoulder with the business.
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In such an environment, the degree of uncertainty is huge. 
This has nothing to do with the capacity (or incapacity) of 
people directly involved and isn’t solved by more and more 
preliminary analyzing – the culprit is the complexity of the en-
vironment. In system theory, this was understood many years 
ago. The conclusion is that you can’t handle complex environ-
ments with ample planning, instead you have to approach the 
right solution in many small steps (“inspect & adapt”).

However, for an IT department to be able to make these small 
steps and learn something with every step, you first need to put 
it in a position to do so. This is what DevOps is all about essen-
tially: How do I optimize my cycle times? How do I reduce the 
throughput time ian my IT value chain, i. e. how fast can I bring 
an idea to a customer and get feedback about if my idea was 
well received?

There’s a fundamental difference between this approach and 
the style of traditional IT, which focuses on the cost-effective 
scaling of software. With such a focus you always wind up with 
big projects that take ages to complete. And even the much-
praised Agile Development is, more often than not, confined to 
the part of software development only. The rest of the IT value 
chain isn’t touched, so the time span from idea to the customer 
doesn’t decrease significantly.

To think in DevOps style is therefore a revolution in your 
head (and an evolution in terms of implementation) because 
the primary goal of the action changes. Culture is nothing more 
than the collective memory of the company regarding former 
successes and errors. In culture, the past always affects the pre-
sent. “We have always done it this way” is the essence of culture 
in one sentence.

To implement a mentally revolutionary approach like Dev-
Ops in your company you have to dedicate a lot of energy to 
anchor it in the culture. Thus you have to continuously succeed 
in making positive experiences with DevOps tangible here and 
now, so it can diffuse little by little into the culture. For, if some-
thing goes wrong (and something will go wrong!), an organi-
zation always falls back to early learned recipes to restore the 
order – regardless if it makes sense or not.

That’s why culture is important in DevOps.
Greg Bledsoe: The technological solutions must be emergent 

from the cultural shift away from micromanagement and ac-
cretion of one-off pet-project solutions and towards negotiati-
on and compromise producing standards and direction. That’s 
why the order must necessarily be 1. people 2. process 3. tools.

Jeff Sussna: DevOps has emerged in response to the need for 
businesses to become more responsive and adaptive to conti-
nuously changing and uncertain markets. Increasing delivery 
speed is necessary but not sufficient. The ability to learn and 
innovate depends on the ability to listen, share, and collaborate. 
These are human capabilities that take place in the relationships 
between roles and groups, not system ones.

Furthermore, beyond a certain point, in order to go faster, 
one must move quality left. The only way to do this is through 
greater communication earlier in the lifecycle. The fastest and 
most efficient way to make code secure, for example, is to in-
volve InfoSec in the design stage, not just the final testing stage.

Markus Andrezak: The cultural aspect is important because 
DevOps is all about interactions between people and culture de-
fines how we interact. Sadly, culture cannot be directly changed 
and takes quite some time to be changed in oblique ways like 
‘acting it out’.

Emily Lannon: Culture, in general, is incredibly important. 
As the expression says, people don’t leave companies, they leave  
managers. When you have a good and strong culture, when 
people get frustrated (as they inevitably will) with their manager 
and their day-to-day work, people are the part that is most im-
portant, that they enjoy most and will keep people the longest. 
Develop your culture as a way to boost retention.

Matthew Skelton: The cultural aspect is crucial to DevOps 
because a major part of what we mean by DevOps is about 
different teams working together towards a common goal. This 
means that low-performing organizational cultures cannot ever 
achieve a DevOps way of working; only high-performing, col-
laborative, goal-oriented cultures that promote devolved decisi-
on-making and team-wide learning will succeed.

Read the full interview on www.JAXenter.com.

Figure 1: DevOps survey interim results. Question: How much do you agree 
with the following statements?

References

[1] DevOps Survey: https://jaxenter.com/jaxenter-survey-rethink-it-129795.html
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Culture

by Justin Arbuckle

Many established enterprises are stuck in reverse. Dragged 
down by legacy IT systems and sclerotic software work 
streams, these businesses simply cannot adapt and get up to 
speed in the continuously changing, high-velocity global mar-
ketplace of the 21st century. Delta Airlines’ technology crash, 
for example, dramatically illustrates how aging and inflexible 
IT systems can cripple a company in 2016, and lead to mil-
lions of dollars in lost revenue, as well as the dissipation of a 
hard-won reputation among customers.

But an increasing number of organizations are accelerating 
their cultural transformations in order to become software-led 

companies that can consistently deliver new products and ser-
vices as a result of automated and collaborative workflows. 
Alaska Airlines, which focuses relentlessly on measuring the 
innovation velocity [1] of its business, is a powerful case in 
point. This is DevOps at work; and it’s how IT must operate 
to be the business engine of our quicksilver digital economy.

Measuring the Return on Investment (ROI) from DevOps 
is critical to convince organizations which are falling behind 
that they can still shift course, transform and head to the IT 
future. Measuring DevOps ROI is also essential for compa-
nies that are embracing the industry’s forward movement, 
so they know if they’re on the right track and can keep tur-
bo-charging their DevOps efforts.

The Real ROI of DevOps 

Easy to say, harder to 
measure 
Measuring the Return on Investment (ROI) from DevOps is critical to convince organizations which are 
falling behind that they can still shift course, transform and head to the IT future. It is also essential 
for companies that are embracing the industry’s forward movement, so they know if they’re on the 
right track and can keep turbo-charging their DevOps efforts. 
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Culture

The most proactive approach for measuring DevOps ROI 
is to gauge the impact of products and services on customers. 
But, to get there, we must also assess and analyze the efficien-
cy and effectiveness of the software development process.

Which brings us to the one metric that’s truly relevant in 
business today – velocity. Without velocity, you can’t quickly 
recognize and remediate problems. More significantly, you’ll 
fall behind in the marketplace because you can’t innovate 
fast enough to keep pace with competitors and customer de-
mand.

Enter DevOps: the culture of innovating at velocity
Easy to say, harder to measure. The real ROI of DevOps 
is how rapidly you can ship your new ideas to customers, 
and importantly, understand if those ideas meet customer 
needs.

Many may look at cost savings and headcount as their first 
DevOps metrics. These are important barometers but don’t 
measure long-term value back to the business. Two places 
to start for value-oriented metrics are time to delivery and 
quality of release.

Measuring time to delivery shows how long it takes to get 
new product from code checking to production. Ideally, you 
want to see your time to delivery drop from months, to weeks, 
to days and then literally to hours and minutes.

Quality of release reveals how many bugs and errors are 
found in each iteration of the product. Companies should 
look to remedy these immediately, and to develop a pre-pro-
duction environment and workflow of automated testing for 
issues.

It’s equally important to measure how rapidly you can get 
feedback from customers and incorporate that into the next 
development cycle. Development teams must get clear, di-
rect and actionable feedback about whether their products 
are moving the business forward. For example, did the two-
week sprint to build a new landing page for a bank’s website 
increase customers online banking sessions? Did it generate 
more cross-sell for the bank’s product portfolio? How soon 
can we see an uptick in customer satisfaction? This is signif-
icant information, and the question is how fast do the devel-
opers respond to this feedback? 

The bottom line is that DevOps metrics should always con-
nect back to the business; they need to show a measurable 
improvement in the customer or staff experience. This could 
be more quality touchpoints with customers, an improved 
customer-satisfaction score (such as a Net Promoter Score), 
or increased customer activity in areas such as online billing 
or account management.

“Delivering on the final product is key,” says Adam Mikeal, 
Director of Information Technology at the College of Archi-
tecture, Texas A&M University. “Your job’s not done if the 
customer can’t accomplish what they want. If the customer 
can’t do it, it doesn’t matter if your section of the code was 
good. The customer experience is all that matters.”

Another important part of this equation is measuring 
your team’s efficiency on the road to velocity. To truly ship 
ideas at speed, and positively impact your business and its 
customers, you also need to understand how smoothly your 

teams are working – in addition to how quickly they’re de-
livering. 

Banks cash in on DevOps
Westpac Bank in New Zealand fully grasps this imperative, 
for example, and it enacted DevOps practices to deploy a new 
pricing engine for mortgages in just three months – from con-
cept to customer. In the past, this project would have taken 
Westpac 18 months.

Additionally, Westpac measures how well it’s using re-
sources. For every $  1 spent on a problem, how much is 
chewed up by politics, and how much actually goes to solv-
ing the problem? Before adopting DevOps practices, West-
pac was delivering a return of about 20-22 cents. Now, that 
number is just shy of 40 cents. That’s a near-2x increase in the 
value delivery. Westpac’s goal is 3x. In addition, Westpac has 
increased the amount of work its development teams accom-
plish by more than 40 percent over the previous year.

Like Westpac, Standard Bank in South Africa has boost-
ed efficiency, thanks to a thriving DevOps culture. The cost 
of production at Standard, for example, has dropped from 
about $ 4,000 to $ 700 – a 300 percent improvement. 

The goal for companies in every industry and economic sec-
tor around the world today is clear – accelerate your business 
so that you create and provide greater, and faster, value for 
the customer. But, in order to drive a robust ROI on this jour-
ney, it’s crucial that you carefully measure the true velocity of 
your organization, whether you’re just beginning with Dev-
Ops or you’re well along in the transformation.

Justin Arbuckle is CTO and Agile, Lean and DevOps Transformation Lead-
er for Sococo, Inc. He was previously Vice President of Worldwide Trans-
formation and Chief Enterprise Architect at Chef Software, an IT 
automation company that helps enterprises use DevOps to build and de-
liver quality software quickly. He is a passionate proponent of the trans-

formative potential of Agile, Lean and DevOps in large enterprises. Previously, he was 
Chief Architect at GE Capital where he introduced and sponsored DevOps. 
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by Sacha Labourey

You’ve made a decision: You’re going to do continuous de-
livery (CD) as the first step in your DevOps transformation. 
You’ve laid the groundwork. You’ve established the basic 
prerequisites necessary for a shift to a CD mindset: everything 
from ensuring your teams have shared goals to automating 
and versioning everything – both the application and the en-
vironment supporting it – to making sure application versions 
are ready to ship to production.

Now what? You’re ready to actually implement CD. How 
do you get started?

Because CD is a process – and not a flick-the-switch ac-
tion – you are going to need to have a plan, implement it, take 
a few steps and be prepared to reevaluate, revise and revive 

as you go along. You are changing your organization’s whole 
culture, promising a better methodology to deliver better soft-
ware. You’re not going to accomplish it all in one try. But you 
can get started and you can succeed, if you take it slowly and 
push forward one step at a time. Here are a few steps success-
ful companies have taken to implement CD.

Pick a small, manageable project to start
A common mistake organizations make is trying to do too 
much too soon. CD enthusiasts believe in the methodology, 
and they tend to want to generate big gains quickly to justify 
the organization’s commitment. So they go for broke and try 
to tackle a complicated project, with many twists and turns. 
The “big bang” approach promises big payoffs, but it tends 
to create big problems.

One step at a time-to-market 

The key concepts of  
Continuous Delivery 
The path to employing and practicing continuous delivery isn’t always an easy one to take. CloudBees 
CEO Sacha Labourey explains how the continuous delivery process requires planning and prepared-
ness to work. 
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A better way is to start with a small, greenfield project 
that lets the organization try out CD and get used to the new 
procedures. Try to pick a new area with new delivery expec-
tations that isn’t tied to a legacy pipeline and an old set of 
procedures. Small, incremental changes to applications are 
easier to test – and easier to remedy if something goes wrong. 
Each change can be pushed through a pipeline more quickly, 
allowing organizations to do shorter, faster pipeline runs that 
can produce measurable, positive results.

Define a process
Once you’ve picked your initial project, you’ll need to define 
the process. This is as simple as writing the procedures on a 
board. Those of us that have read Gene Kim’s book “The 
Phoenix Project” are familiar with this step. The company 
highlighted in the book was encountering every IT delivery 
problem imaginable – until Bill Palmer, VP of IT, implemen-
ted continuous delivery. The first step was to get each staffer 
to write out steps in the delivery process on a whiteboard and 
think about how to link them, creating an assembly line pro-
cess. The team then rolled up their collective sleeves, created 
a workflow and automated it.

The fact is, you can buy a great set of tools, create an ag-
gressive set of goals and get your team to buy in. But until you 
map out a process, understand the process and assign roles, 
you can’t get started.

Ensure a blameless culture
Cyrille Le Clerc’s outline of the prerequisites to a CD imple-
mentation included a requirement that the development, QA 
and operations teams need to have shared goals. That’s essen-
tial. But it’s not the end of the “people work.”

As you implement CD, you should do an ongoing check 
that you’re truly promoting a blameless culture. Issues will 
crop up in any CD implementation, and your organizati-
on needs to ensure that it can triage them in a positive way 
with out having people point fingers at each other. Successful 
DevOps cultures accept failure and promote risk-taking. Mo-
ving to CD is a risk, and your team needs to keep its head in 
the game to continuously improve your processes.

Set metrics and measure your success
Forrester analyst Kurt Bittner isn’t the only thought leader to 
preach the need to repeatedly quantify the value of a project. 
But he does present as clear a case as anybody about what to 
measure in a software delivery project and how to apply those 
metrics to every step of the process.

The fact is, you can’t improve if you don’t measure – early 
and often. So, an important move as you embark on a conti-
nuous delivery journey is to decide what you want to improve 
and how you’re going to measure improvement. Then, you set 
a series of baseline measurements. And you’re off.

Adopt configuration as code
A key aspect of continuous delivery is the ability to auto-
mate your configuration. This configuration-as-code DevOps 
practice ensures consistency in your CD process, clearing 
away problems that could result from rebuilding your confi-

guration – potentially inconsistently – every time you want to 
push a release to production.

If you’re implementing CD, you’ll want to make sure you’re 
taking advantage of tools that enable configuration manage-
ment – tools from Chef, Puppet and others. And we’re seeing 
more DevOps operations implement these tools. According 
to a recent DZone survey sponsored by CloudBees, 49 per-
cent of organizations use a configuration management tool 
and 48 percent use a version control system for infrastructure 
changes and system definition. But, on the flip side, 73 per-
cent still have to use manual scripts for at least half of their 
infrastructure changes.

Orchestrating a process
You’ve defined your pipeline; now you need to orchestrate 
it. This is a long process, but here are a few steps you’ll want 
to take – as outlined in a whitepaper by Xebia Labs’ Andrew 
Phillips and CloudBees’ Kohsuke Kawaguchi.

• Ensure reproducible builds – Configure the build system to 
use a clean repository connected to the build job’s work-
space and use a central shared repository for build depen-
dencies.

• Share build artefacts through the pipeline – Ensure the 
candidate artefact is used by all subsequent builds in your 
pipeline.

• Choose the right granularity for each job – Distribute all 
steps in the pipeline across multiple jobs, allowing you to 
identify bottlenecks more easily.

• Visualize the pipeline – Create a clear, accessible view of 
the build pipeline to allow for smooth status communica-
tions and transparency of the process to the business ma-
nagers and other stakeholders.

Conclusion
Continuous delivery can initially seem to be a daunting chal-
lenge, but it’s a journey worth taking. There are tools at your 
disposal, including many freely available Jenkins plugins, to 
make the task more manageable. With a little nerve and a 
lot of forethought, you can get started on a CD project that 
will ultimately generate tangible benefits for you, your teams, 
your company and your customers.

Sacha Labourey is CEO and founder of CloudBees and a software deve-
loper by trade.
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by Sunil Mavadia

Automation provides consistency, repeatability, traceabili-
ty and auditability. It allows enterprises to scale up quickly 
without an over-reliance on individuals. And it paves the way 
for a microservices approach, where different components 
can be integrated to create something new. But as automation 
has expanded into new areas, maintaining visibility and con-
trol as you speed up processes is a real challenge, especially 
where legacy applications are concerned.

Achieving harmony
Even in a largely automated pipeline, some manual steps prob-
ably still remain. You typically have a disparate group of tools 
solving individual pieces of the puzzle. You’ve got ticketing sys-
tems and backlog management, source code control, CI servers, 
testing products and everything else that goes into the release, 
operation, provisioning and deployment of your software.

Although it’s important that you pick the best of breed for 
each element of your process, without orchestration of all 
the pieces, a chaotic DevOps environment is the inevitable 
result. For example, you may still rely on manually creating 
documents to manage who is doing what and to keep track 
of when each part is due. Lack of visibility for business own-
ers and support people may also be a problem, which means 
they’ll need you to answer feature requests and queries, or 
compliance and security questions because they can’t see for 
themselves what’s happening in the release process.

All the individual pieces of software you’re using, from CI 
to provisioning, or testing to code management, are like indi-
vidual musicians in a symphony orchestra. They may be the 

most talented available in their role, but you need a conduc-
tor, namely an orchestrator, to bring them together and pull 
the best out of them. To make beautiful, harmonious music, 
the conductor must keep track of what’s going on at any giv-
en moment and maximize the contribution of each individual 
to the overall process.

For your CD pipeline, the conductor is release orchestra-
tion software, otherwise known as Application Release Au-
tomation (ARA).

The trouble with building on top
You may be tempted to build your own workflows to piece 
together the tools you already have, but that requires creat-
ing, and worse – maintaining – scripts every time something 
changes. Although scripting may be good for certain individ-
ual tasks, it’s useless when you try to scale as managing and 
tweaking scripts becomes unsustainable as you grow. For 
large enterprises, scalability is a major issue. You also need an 
audit trail and the ability to update security policies without 
major disruption, which is impossible to do using point tools.

Consider also that you’ll need visualization, intelligence 
and reporting capabilities. You simply can’t improve your 
processes, finding areas ripe for automation or improve-
ment, without a clear picture of what happened when. And 
this oversight must be accessible to non-technical audiences. 
If business owners and support staff can delve into relevant 
metrics, there’s greater clarity all round, and people can focus 
on what will bring improvements.

Building your own integration and management platform 
is ambitious, risky and likely to be expensive and time-con-
suming. Those developers should be working on improving 

Bringing intelligence, automation, visibility and control to your release pipeline 

The benefits companies can derive from implementing Continuous Delivery (CD) initiatives are tangi-
ble. Faster release cycles, higher quality software releases, and greater DevOps efficiency grow out of 
activities like Continuous Integration, deployment automation, and automated testing, all leading to a 
more effective Continuous Delivery solution. 

The need for release  
orchestration
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core products that deliver value to your customers, not the 
framework that delivers them.

What does release orchestration do?
Release orchestration represents an easy way to orchestrate, 
automate and manage your end-to-end software release pipe-
lines without stopping you from taking full advantage of the 
unique blend of tools and practices you’ve developed and 
employed. You can model your software development and 
release process as a sequence of phases and steps. You can 
save models as templates and you can string them together 
however you see fit.

The end result is a complete pipeline that can be triggered 
at the push of a button. Something that handles all the inter-
actions with external systems – testing, deployment, CI soft-
ware like Jenkins, ticketing systems like JIRA – and presents a 
holistic view of progress. All stakeholders can see at a glance 
where the process is, what risks are developing, what’s work-
ing and what isn’t.

By adopting a plug-in architecture, you’re free to configure 
your pipeline and reporting to create a regular and consistent 
schedule for releases. Instead of loose API integrations, you’ll 
have a single coherent interface that cuts through the different 
formats and tracking methods to help you tame the chaos and 
exert control.

Release orchestration helps you to scale and fill in the gaps, 
whatever your CD pipeline looks like, enabling you to deliv-
er better quality software to your customers faster than ever 
before.

For more details on this topic and its relationship with 
Jenkins, please see the webinar: https://xebialabs.com/com-
munity/webinars/jenkins-ci-xebialabs-for-release-orchestra-
tion-a-recipe-for-cd-success/.

Sunil Mavadia is Director of Customer Success for XebiaLabs, the lead-
ing provider of software for Continuous Delivery and DevOps. A former 
customer, he was the head of major DevOps transition projects with his 
previous company. Sunil runs Client Services, including consulting and 
implementation of the XebiaLabs product suite: XL Release, XL Deploy 

and XL TestView.
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The next battle in the container  
revolution 
All eyes on “Container 2.0”

by Hartmut Schlosser

Our discussion is based on the vision Mesosphere CEO Flo-
rian Leibert described in his blog post “Welcome to the era 
of Container 2.0”. Leibert assumes that a true application of 
container technologies needs to be based on more than pack-
aging and running code in containers (what he calls “Con-
tainer 1.0”).

According to Leibert, the next phase, named “Contain-
er 2.0”, will be about orchestration of stateless and stateful 
services in a distributed infrastructure instead of running in-
dividual containers. On a higher level of abstraction, whole 
applications shall become coherent, deployable objects con-
sisting of a multitude of containers and infrastructure services 
like databases or message queues.

We invited four experts to share their opinion with regard 
to Leibert's position and offer us insights into their vision of a 
world run by container 2.0 technology. Furthermore, we asked 
about significant trends in the current container-sphere that 
might lay the foundation for the next level of containerization.

JAX Magazine: In your opinion: What needs to be part of a 
container 2.0 world?

Johannes Unterstein: Persistence is one of the challenges 
in today's container landscape. Stateless containers are fairly 
easy to handle: for example, they can be rebooted on each and 
every node after failing. Stateful containers are not that easy, 
though. What will happen after some network issues were 

Docker started a container revolution which completely changed the way one develops and operates 
modern software. In this expert checklist, our focus lies on what is at the heart of this revolution and 
how the next step of “containerization” might look like. 
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fixed and a container with persistent data goes back online 
when another instance has already been launched?

Container 2.0 addresses both stateful containers and the 
combination with "big data" frameworks like Spark, Cassan-
dra, Kafka, ideally running on the same cluster as the container.

Rainer Stropek: I gained a different understanding of 
things through my work. Running a container infrastruc-
ture is not that important to me. My point of view on con-
tainers and Docker is that of a software developer. How 
can containers be implemented in the lifecycle of software? 
How can I build container-friendly architectures? How do 
I write code that does deploy well in a container environ-
ment? How to automate packaging of software in images 
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as part of a CI/CD pipeline? I'm more concerned with ques-
tions like these.

I’d like to refrain from the topic of operational use of con-
tainers. It's not easy to do something like that in a truly profes-
sional way. PaaS in the cloud is my solution to that problem, 
with  Azure App Service being a perfect example. Microsoft of-
fers PaaS based on Linux for PHP and Node.js. Dockerfiles for 
those are available on Docker Hub. This makes it possible to 
test locally using the exact images that will be used in the cloud 
later on. However, I don't have to deal with the background 
infrastructure. Azure PaaS App Service takes care of that for me.

Roland Huß: The characteristic feature of container tech-
nologies is that all containers take a unitary format and can 
be handled in the same way, irrespective of their content. The 
definition of Container 2.0 quoted above drops this criteri-
on altogether. Instead, the orchestration of “stateless” and 
“stateful” “services” are emphasized (as opposed to solely 
“stateless” container 1.0).

I'm not disputing in any way that stateful services running 
persistent data are one of the largest challenges right now. 

There are different approaches to this like Kubernetes “Pet-
Sets” (or “Stateful Sets”) and the two-level scheduler by 
Mesos that can distribute specialized workloads and services.

However, this has nothing to do with a definition of “Con-
tainer 2.0”, if you ask me, because for example just some 
of the services administrated by Mesos got a standardized 
container format.

There are different stages in the containerization of the 
world. However, to me, these stages can be better character-
ized as a transition from local containers (Docker) to orches-
tration of many containers involving lots of nodes (Docker 
Swarm, Kubernetes and Mesos).

Philipp Garbe: It’s important to me that you can specify 
in a declarative way the needs of an application consisting 
of multiple containers and the dependencies between single 
containers. Partially that is already possible to use such decla-
rations; however there is no way of deployment that resolves 
those dependencies automatically. For example, I can specify 
that my container needs a volume. Further information on 
size and necessary throughput is missing, though. Therefore I 
need to manually build volumes and clusters and make them 
available to my container, making automated scaling impos-
sible. I could start additional containers automatically, but 
not create the necessary volumes that way.

JAXmag: Which container initiative do you believe will be 
shaping the future of containerization?

Huß: To me, the efforts towards standardization for the con-
tainer format and container runtime by Open Container Initi-
ative (OCI) are really interesting. Docker did extremely well in 
enhancing the OS level virtualization for use by mere mortals 
with an outstanding user experience (UX). One cannot thank 
Docker enough for it. The resulting vast popularity of the con-
tainer format defined by Docker makes it the de facto standard.

However, Docker Inc., righteously having a financial inter-
est as a company, seems to be not at all too interested in set-
ting an open and independent standard. It will be interesting 
to see if and how OCI will manage to reconcile the interests of 
Docker and other OCI members at the same time. Platforms 

At its simplest, Container 2.0 is the ability to 
run (and orchestrate) both stateless and state-
ful services on the same set of resources.

However, while this stateless-plus-stateful definition is accu-
rate, easy to grasp and very powerful – especially for anyone 
who has built applications that connect to big data systems 
such as Kafka or Cassandra – even it is not comprehensive.

Realistically, delivering Container 2.0 means deliver-
ing a platform that can run application logic along with 
the gamut of backend services on shared infrastructure, 
combining all workloads onto a single platform that im-
proves efficiency and simplifies complex operations. The 
collection of capabilities that modern applications require 
includes monitoring, continuous deployment, relational 
databases, web servers, virtual networking and more.

– Florian Leibert

Quote Zone

Every developer/operator should look into 
container technologies because …
... they are tools no developer should forgo.
- Rainer Stropek
... they make testing apps and tools locally 
easy. How else would it be possible to run an 
Elasticsearch Cluster locally within minutes?
- Philipp Garbe
... they will facilitate his work life consider-
ably.
- Johannes Unterstein
...in the future, most applications will be 
shipped in containers.

- Roland Huß
Every manager/IT responsible should look 
into container technologies because...
... container technology massively influences 
how we develop software (in a positive way). 
I’m not just talking about technical aspects, 
but also organizational ones.
- Rainer Stropek
... they increase efficiency of developers, 
therefore making use of existing resources 
more efficient, whether in datacentre or 
cloud.
- Philipp Garbe

...they make life easier for their employees 
and help utilize available cluster resources 
in the best way possible, therefore saving 
money.
- Johannes Unterstein
... they will optimize processes, including 
their parameters like costs or development 
time. Furthermore it’s nice to see developers 
and administrators run around the office 
smiling.
- Roland Huß
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for container orchestration are another topic of major im-
portance right now, with quite a lot energy being put into. In 
contrast to the local container-sphere, dominated by Docker, 
there are many players around in this field of interest, above 
all Kubernetes, Docker Swarm and Apache Mesos.

Yet this also illustrates the number of conflicts Docker as a 
company faces: the decision to ship Docker Swarm as part of 
every Docker setup resembles the aggressive strategy applied 
by Microsoft in the integration of Internet Explorer 6 into 
Windows. One can only hope Docker won’t hit the same dead 
end concerning innovations IE6 did (luckily there’s no reason 
to assume such thing).

Stropek: Focusing on Microsoft in development, I think that 
Microsoft’s commitment to Docker is very interesting. I’m not 
just talking about Docker compatibility of containers in Win-
dows. Microsoft also offers ready-made Linux images at Dock-
er Hub for such important technologies like .NET, PowerShell 

and Azure. An important part of my world is Linux based. It’s 
nice to see that Microsoft is fully committed to that trend.

Garbe: Starting a container is not hard anymore. Things 
start to get interesting when deploying complex applications 
consisting of multiple containers when there are several con-
straints to consider. Docker, Kubernetes and ECS all got 
their own approach to that problem and it will be interesting 
to see where this goes.

Unterstein: In the field of shipping containers to produc-
tion easily and running them reliably, there have been many 
interesting novelties recently. In the current discussion it’s 
particularly interesting for me to see how fast levels are 
changing. Be it on some fine-grained field like in the con-
troversial discussion about Docker runtime or on some ab-
stract level addressing how to run hundreds or thousands of 
containers. Furthermore, it’s interesting to keep an eye on 
development of different standards like CNI for networking.
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by Miska Kaipiainen

Though containers offer enterprise software companies many 
advantages, adoption has not been as fast as expected. Cer-
tified SOA Architect and consultant Roger Stoffers recently 
noted that more industry work is needed for containers to 
gain greater enterprise adoption: standardization, packaging 
that enables easy consumption, management and orchestra-
tion, and configuration.

Challenges
For one thing, containers are suffering from a bit of a branding 
problem. Conversations around containers tend to be a bit too 
in-the-weeds technical, even for many IT professionals. Under-
standing what they are and how and why they should be used – 
those questions still linger for far too many organizations.

For another thing, enterprises need to shift how they design, 
build, package and deploy software. Organizations are strug-
gling with too many disparate servers, systems and solutions 
that need to be brought together. They are drowning in end-
less integration projects while working with hundreds of soft-
ware suppliers. At the same time, end customers have come to 
expect and require a high level of service, necessitating trans-
formation of application infrastructure and architecture.

The larger an organization, the more complexity there is 
to deal with. Enterprises with a multi-vendor software sup-
ply chain often struggle with the amount of maintenance 
and configuration work they’re faced with. Not only are 
suppliers constantly requiring this and that from the IT and 
operations teams, but there are also internal feature and 
configuration change requests to grapple with. This includes 
spinning up virtual machines, opening VPN tunnels, assign-
ing IP and DNS addresses, and enabling access for one sup-
plier to integrate with another, among other requests. And 
each of these can take weeks to process. 

Containers to the rescue
Fortunately, container platforms offer an alternative. For 
modern enterprise IT departments, they present an opportu-

nity to unify the way that suppliers are required to package 
and deliver their solutions. If properly packaged, suppliers 
can deploy the entire solution to an enterprise container plat-
form without any assistance from the IT department. They 
can configure the container stack from start to finish by them-
selves. Needless to say, they can also test the complete stack 
on their own development environment, one that’s identical 
to the actual production environment. From there, all the IT 
department needs to do is add computing capacity to the con-
tainer platform when resources run low – a definite boon. 

What’s more, container technology can make it easier for 
an enterprise to adopt the cloud and blur the differences be-
tween private, public and hybrid cloud infrastructures. The 
one-two punch of cloud and containerization offers enterpris-
es a complete packaged solution. As analyst Robert Stroud 
points out, “Container adoption is being driven by the prom-
ise that containers deliver the ability to ‘build once and run 
anywhere’, allowing increased server efficiency and scalability 
for technology managers.”

Conclusion
It’s time to bring containers out of Super Geeky Land and 
into the enterprise. The IT staff will need to carefully articu-
late to those holding the purse strings the multiple benefits of 
container technology. These benefits include shortening the 
time needed for configuration, setting up virtual machines, 
standardizing the way suppliers develop and deliver software, 
accelerating application delivery cycles and, ultimately, low-
ering costs. There are other benefits waiting to be discovered 
as you embark on the container journey – Happy Travel.

When it comes to enterprise container adoption, don’t hesitate 

Containers and the  
enterprise 
Containers suffer from a bit of a branding problem. Conversations around containers tend to be a bit 
too ‘in the weeds’ from a technical perspective, even for many IT professionals. Understanding what 
they are and how and why they should be used – those questions still linger and far too many organiza-
tions have not been able to answer them yet. 

Miska Kaipiainen is the CEO and founder of Kontena, the creator of the 
Kontena open source, developer-friendly container platform that was rec-
ognized by Black Duck as one of the Top 10 Open Source Rookies of the 
Year 2015. A serial entrepreneur and business developer, he has exten-
sive experience in managing high-tech businesses in both the hardware 

and software sectors. 

Twitter: @miskakai
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A lot of companies and organizations have adopted Pro-
metheus and the project quickly gained an active developer 
and user community. It is currently a standalone open source 
project maintained independently of any company. In 2016, 
Prometheus joined the Cloud Native Computing Foundation 
as the second hosted project after Kubernetes. We talked to 
Björn Rabenstein, engineer at SoundCloud and Prometheus 
core developer, about how Prometheus can help companies 
adopt DevOps. 

JAX Magazine: Would you call Prometheus a DevOps tool? 
Björn Rabenstein: Absolutely. I mean, there are so many 

different understandings of what DevOps actually means, but 
I dare to say that Prometheus fits most of them. Prometheus 
itself is a product of a DevOps mindset: Engineers at Sound-
Cloud who found themselves unable to fulfill the operational 
necessity of monitoring with the tools available solved the 
problem with software: they developed Prometheus.

Before we dive into more concrete aspects, let me quickly 
mention PromQL, the powerful Prometheus expression lan-
guage, and how it relates to “configuration as code”. Pro-
metheus instrumentation is quite simple, actually. It uses very 
fundamental metrics in the monitored code, with almost no 
state or logic in it. The processing and evaluation logic hap-
pens on the Prometheus server, expressed with the PromQL. 
The logic is exactly where it needs to be. This makes the con-
figuration of your monitoring system, dashboarding queries, 
and alerting rules a lot more code-like. Fun fact: PromQL is 
Turing-complete, as proven in an excellent (and humorous) 
lightning talk by Brian Brazil at PromCom.

JAXmag: If a company has DevOps deeply embedded into 
their culture, does that make them a good fit for using Pro-
metheus?

Rabenstein: The best source of metrics for Prometheus is 
instrumentation of your own code. While instrumentation is 
quite easy, as mentioned above, it suddenly makes monitor-
ing a development concern, too. That‘s a good thing. It‘s hard 

to identify problems in complex system only with a tradition-
al black-box monitoring approach. Prometheus naturally 
in volves developers into monitoring and cannot really work 
with a “throw over the fence” mentality. As a byproduct, Pro-
metheus instrumentation has reportedly helped developers to 
debug and improve their code.

JAXmag: If a company is adopting DevOps, how can using 
Prometheus help them on their way?

Rabenstein: What‘s really interesting is the operational sim-
plicity of Prometheus. At SoundCloud, teams failed to spin 
up their own Statsd/Graphite stack. If you look closer at it, 
it‘s quite a contraption, involving many different components 
written in different languages, requiring specific runtime en-
vironments and all that. As a consequence, we needed a few 
expert ops folks that essentially had to offer Statsd/Graphite 
as a service for the rest of the company.

The Prometheus server, in contrast, is just a static Go bi-
nary, which you drop somewhere with some minimal con-
figuration for a start, and you got things going in no time. At 
SoundCloud, each team runs their own Prometheus servers, 
both for production and to play with it during testing and 
development. SoundCloud follows a “you build it, you run 
it” philosophy. Prometheus enabled us to include monitoring 
into that concept.

As developing software now includes developing the moni-
toring setup, it is immensely helpful that you can just spin up 
a new Prometheus server with new configs and alerting rules 
to try things out. That‘s easily possible because Prometheus 
uses a pull approach; you don‘t have to reconfigure the world 
to run another monitoring server. Point your Prometheus test 

Portrait

Björn is a Production Engineer at SoundCloud and one of the 
main Prometheus developers. Previously, he was a Site Reliability 
Engineer at Google.

“Prometheus itself is a pro-
duct of a DevOps mindset.” 
Interview with Björn Rabenstein 
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server at production targets to test your monitoring. Or point 
it at test targets to monitor your software under development. 
All at your fingertips.

JAXmag: What is the importance of Prometheus for contain-
ers and microservices?

Rabenstein: The following three projects all began at 
SoundCloud in 2012: the migration towards microservices, 
an in-house container orchestration platform, and – obvious-
ly – Prometheus. That‘s no coincidence. To run microservices 
on bare metal, there is no way around containers. To run 
containers at scale, you need an orchestration platform. And 
to monitor both your microservices and the container orches-
tration, you need a new kind of monitoring system. One fol-
lowed the other, and the rest is history. This natural evolution 
explains why Prometheus is such a good fit for monitoring 
containers and microservices.

JAXmag: What’s next for Prometheus?
Rabenstein: The hottest topic for users right now is the evolv-

ing integration with Kubernetes. All the pieces are in place, like 
the newly written service discovery code. Now it’s the users’ 
turn to make use of it and to not only monitor Kubernetes 

clusters but also to run Prometheus itself on Kubernetes. The 
Prometheus Operator recently released by CoreOS is a great 
tool to accomplish the latter easily. More details in Fabian Re-
inartz‘s blog post.

For Prometheus development, a replicated long-term stor-
age layer seems to be some kind of holy grail. Several knights 
have gone on their quests already. Check out Cortex by 
Weaveworks and Vulcan by Digital Ocean. These approaches 
help the respective company to offer Prometheus as a service 
to their customers. For the community in general, I believe and 
hope we will see even more additions to the list of directly in-
strumented software. Docker is jumping on the bandwagon as 
we speak. It is important to note that Prometheus instrumen-
tation is not a one-way road into Prometheus usage. The Pro-
metheus exposition format is documented, and is understood 
by more tools than just Prometheus, e.g. Influx’s Telegraf.

Furthermore, the Prometheus client libraries make it easy to 
present metrics in other formats, too. For example, with the 
Go, Java, and Python libraries, you can push the Prometheus 
metrics into Graphite. “Instrument once, use it everywhere”, 
if I may modify a well-known tag line. All of the above is so 
easy because the Prometheus data model is so rich that it can 
easily be mapped into other metrics systems.
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by Pavan Belagatti

DevOps and Microservices are two of the hottest topics in 
the industry and are equally important within every soft-
ware-powered organization. Let’s understand what these two 
actually are and why they are better off together.

DevOps started as a software development practice meant 
to drive increased velocity in the building, testing and release 
of software by getting two groups – Developers (Devs) and 
Operations (Ops) – to work together more effectively and col-
laboratively. It represents a combined view of development 
and operations where the main objective of Ops is to ensure 
the consistency and stability of applications, whereas the aim 
of Devs is to rapidly produce new features to meet the needs 
of both customers and businesses.

But the problem here is the change. Hence, the main ob-
jective of DevOps is to understand the conflict between Devs 
and Ops and nullifying it. If not, it should at least try 
to minimize it. Hence, DevOps closely aims to do the 
following things:

• Encourage close collaboration between the opera-
tions team and the development team

• Convince developers and operators to be on the 
same side

Microservices have their own advantages, such as:

• Consistent coding format
• Well defined ownership
• Better coordination

• Easy integration tests
• Improves fault isolation
• Easy to test and deploy
• Freedom to choose technology

And many more …

Microservices and DevOps complete each other
Both microservices and DevOps aim to improve the agility 
and operational efficiency in an organization. Microservic-
es architecture has emerged from a common set of DevOps 
principles and ideologies, then giants like Facebook, Goo-
gle, Netflix adopted these principles to improve the organi-
zation's culture and increase productivity between teams by 
minimizing the conflicts between Devs and Ops. Neither mi-
croservices or DevOps are limited to transforming monolithic 
applications into decomposed services; they also aim to create 

Figure 1: Difference between monolithic architecture and Microservice architecture

Best pals indeed

Microservices and Dev-
Ops are good friends 
If you have already adopted DevOps, then your team should be willing to do the same with microservices. 
If your initial objective is to adopt microservices, DevOps is the right (and healthy!) way to do it. In this 
article, Pavan Belagatti shows you why microservices and DevOps are (or should be) good friends. 
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a healthy culture and environment within organizations. Both 
microservices and DevOps are definitely going to yield amaz-
ing results.

1. In microservices, we see shorter builds, test, and deploy 
cycles and this clearly indicates more agility which, in 
turn, is validated by DevOps principles.

2. Microservices embrace a common tool set for both devel-
opment and operations hence ensuring proper communi-
cation between both parties and increasing productivity.

3. Containerization is another big revolution with microser-
vices, isolating the applications environments for testing, 
therefore adding up to speed and agility again.

4. Microservices leverage agile methodology where the ap-
plication and effort is divided across teams that are small-
er and work more independently.

5. Both aim at increased deployment frequency and lead 
to faster time-to-market, hence making a great feedback 
loop so that any defects found can be noticed and ad-
dressed easily.

Both DevOps and microservices aim to put the agile meth-
odologies into practice with a constant feedback loop that 
helps organizations to innovate fast and minimize the time to 
market, reduces time-to-market energizes progression, allows 
quick adjustments, and bolsters quality deployment. DevOps 
broadly describes the cultural changes while microservices en-
able faster feedback loops by helping engineers to have their 
own piece to work on where they can easily find bugs and fix 
them fast.

Most of the software-powered organizations now embrace 
DevOps and microservices along with continuous integration 
and continuous deployment. By breaking down the barriers, 
Agile brought developers and software testers together as a 
unified team; DevOps and microservices will (hopefully) offer 
the same result.

Modern application delivery with DevOps culture
Software development processes have come a long way 
through agile methodologies and now microservices are 
growing in adoption and importance. This is how organiza-
tions can leverage these benefits at each stage of the delivery 
pipeline.

Development stage: Previously it was a process done man-
ually; setting up proper environments and other supporting 
artifacts in the development stage received the same treatment 
but now that microservices are in the picture, containers can 
easily help engineers to set up any containerized environments 
with the clock of a button.

“Microservices and DevOps 
aim to put the agile metho-
dologies into practice.”

Since keeping the environment consistent is the key, it goes 
without saying that this used to be very difficult before. Mi-
croservices also come in handy in development environments 
because they allow a small team of engineers to work on small 
components of the application without significantly affecting 
dependencies of the other components of the application.

Testing stage: Since microservices come in handy and each 
service is packaged with its own dependencies, it is easy to 
create a more concise testing procedure. Any change intro-
duced into the test environment is captured easily and can be 
addressed in a more effective way.

Production stage: If you are practicing continuous integra-
tion in your organization, the main aim of this CI is to deliver 
changes rapidly to production many times a day.

Here in the production stage, the benefit of microservices is 
that you can deploy changes to a small number of customers/
focus groups and see the initial response before deploying the 
changes to the whole customer base. This allows you to test 
different factors and see which one is suitable. Only the best 
version gets pushed to the whole production environment.

Software-powered organizations should think holistically 
about ways to make use of microservices to the fullest and to 
integrate them into each phase of the delivery pipeline. Mi-
croservices and DevOps work amazingly well when applied 
together and this is just the beginning of a beautiful friendship 
between these two.

Pavan Belagatti is a Growth Hacker at Shippable, a hosted continuous 
integration and continuous delivery platform. Google Certified Digital Mar-
keter. Nowadays talking more about Continuous Integration, Continuous 
Delivery, DevOps and Microservices.
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by Kamen Tarlov

Cloud made it possible: New application requirements have 
started to push the buttons of more and more enterprises, 
but are they possible all together in traditional infrastructure 
systems? Of course not! The difficult installations, the huge 
gap between hardware and software, the difficult process of 
installation and clustering slowed down the business and of 
course the cost of the service. Cloud changed the landscape in 
IT and provided the right platform for all the requirements of 
modern apps. Cloud providers enabled the DevOps culture 
with its rich APIs to accomplish the goals of renewable and 
fail-safe environments.

Last month I was impressed by the OpenStack summit and 
the fact that so many different industries and even the science 
sector use the benefits of the cloud. It was amazing to see how 
the entire community adds a significant number of benefits to 
one platform that impacts so many people. For sure cloud did 
it and solved the problems that we face nowadays.

DevOps culture – a tale of success
DevOps has proved that it is definitely the proper culture 
for most of the enterprises and start-ups out there. As a re-
sult, companies have transformed their entire IT operations 
teams to achieve the goal of efficiency and reliability of their 
applications. Configuration languages like Puppet, Chef, 
CFEngine and Ansible made lots of progress in shortening 
the distance to DevOps culture. There was an urgent need to 
bridge the gap between developers and operation teams in 
solving issues along the path to production. Configuration 
management languages draw the path to having consistency 
in your environment.

In the past, we had those long procedures of installing cer-
tain environments and at the end of the day you realized that 
it is still not the consistent. Wasting time for debugging in 
troubleshooting made the ops team work in a really hectic 

way. Now everything has changed – we can recreate the envi-
ronment at the touch of a button and the speed compared to 
traditional approach has skyrocketed.  

Good that DevOps and the cloud have finally met
Adopting cloud with proper strategy will guarantee the best 
results, that is not a secret to anyone. At the end of the day, 
cloud is a platform that provides a bucket of services. In order 
to gain the required efficiency of all offered services, you need 
the proper tools – this is the moment DevOps practices and 
tools come into play. Companies look for centralized man-
agement of the environments, shortcuts from development to 
production and single point of truth for configuration man-
agement. That enables them to make changes quickly and 
without too much stress, especially since the fear of failed 
infrastructure is not there anymore.

If I were to summarize its purpose, I would say the cloud is 
the platform and DevOps is the tool. You need both of them 
to deliver a successful product but on the other hand you can 
also use them separately. A good example is the Ansible pro-
ject. It offers a rich functionality of playbooks for OpenStack 
open source cloud and covers almost all services. Plus, you 
can benefit from creating virtual machines to application pro-
visioning and configuration.

Last but not least, I cannot imagine having cloud and miss-
ing DevOps practices and tools. That is definitely something 
that will impact the efficiency, speed and reliability of your 
environment in long term. They need to co-exist and open 
new horizons with respect to operations and infrastructure 
delivery!

Cloud is changing the IT landscape 

Why cloud is important 
for DevOps 
IT has changed and that won‘t be the last stop! Traditional infrastructure has evolved 
during the past few years in an automated environment and the next step was to transfer 
to private, public and hybrid clouds. Few of the requirements that changed are scalability, 
reliability, performance and cost. 

Kamen Tarlov is the CEO of ITgix. He spent his career at Telecom and IT 
providers where he worked and lead operations teams. His experience 
consists of delivering large scale infrastructure projects and middleware 
technologies for companies like HP & William Hill. Last year he founded 
a startup focused on Cloud and Middleware technologies called Itgix. He 

is passionate about automations cloud and big data.
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Many people are worried about the rise of smart machines 
and the impact this may have on paid employment. Several 
recently-published books, including Brynjolfsson and Mc-
Afee’s “The Second Machine Age” and Martin Ford’s “The 
Rise of the Robots” have forecast widespread technological 
unemployment over the next half century. We talked to John 
Danaher, lecturer in Law, NUI Galway, about the role of au-
tomation and the skill sets we might need in the future. 

JAX Magazine: Some recently-published books forecast 
widespread technological unemployment over the next 50 
years. What’s your take on that? 

John Danaher: I am wary of making bold predictions but I 
think these authors are on the right track. There are going to 
be profound changes in both the volume and quantity of paid 
employment over the next 50 years. Indeed, some of these 
changes are already taking place.

JAXmag: If the threat to paid employment is real, what 
should our plan B be?

Danaher: I think the threat is real – even if paid employ-
ment does not disappear completely it is going to be less 
important in the future. What should we do in response? 
Well, that’s what my talk is about. Many people think that 
a Universal Basic Income (UBI) can address the problems 
arising from a lack of paid employment. But I think this is 
only partially correct. Work is about more than income. We 
need to think about the non-income-related goods of work 
and how they can be replaced in a world without work (or 
with much less work).

JAXmag: There are a lot of people who blame it all on auto-
mation but some claim that automation cannot take over 
all jobs. Should we embrace automation or fight against it?

Danaher: I think we should embrace it. Resisting it seems 

both futile and undesirable. But this means we need to rethink 
what it takes to live a meaningful and worthwhile life. That’s 
really what my talk is going to focus on. I’m going to consider 
the advantages of living in a world with total automation. 
I’ll argue that a world of total automation could be a kind of 
utopia.

JAXmag: What skill sets will we need in a world where paid 
employment is no longer possible?

Danaher: Well, if we achieve something akin to total au-
tomation we won’t need any skills – not in the strict sense 
anyway. But there are skills we should desire. The skills I 
consider in my talk all relate to sociality and game-playing, 
which I suggest will form the core of the good life in the 
post-work era. For better or worse, work is a major source 
of meaning, satisfaction, and self-worth in the modern 
world and that we need to think about alternative sources of 
meaning, satisfaction, and self-worth if the threats to paid 
employment are real.

Portrait

John Danaher (PhD) is a lecturer in the School of Law at NUI 
Galway (Ireland). His research interests are eclectic, ranging from 
the philosophy of religion to ethics and legal theory. His main area 
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“Resisting automation seems 
both futile and undesirable.” 
Interview with John Danaher 
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Whether they realize it or not, more than 95 percent of all 
Bitcoin users use Bitcoin Core. Although there are nearly 
400 people who have written code and had it merged into Bit-
coin Core, there are ongoing initiatives to try and get more de-
velopers familiar with the Bitcoin Core code base. We talked 
to Chris Stewart, CEO and co-founder of SuredBits, about the 
current state of Bitcoin, the role of Bitcoin Core and what it’s 
like to implement a spv-node for the Bitcoin protocol in Scala. 

JAX Magazine: You are a contributor to Bitcoin Core. How has 
Bitcoin Core evolved? Are there many developers eager to 
contribute to the open source project? 
Chris Stewart: Bitcoin was started by a person (or group of 
people) under pseudonym ‘Satoshi Nakamoto’. Satoshi origi-
nally posted his white paper and hosted some code online out-
lying the concept of Bitcoin. The idea of digital cash was not 
a new one; still, Satoshi was able to combine various existing 
systems to actually solve the ‘double spend’ problem. Bitcoin 
Core has continued to attract developers. Nearly 400 peo-
ple have actually written code and had it merged into Bitcoin 
Core, while many more have contributed to review, design, 
etc. We also have ongoing initiatives to try and get more de-
velopers familiar with the Bitcoin Core code base.

JAXmag: According to the official website, Bitcoin Core is “a 
direct descendant of the original Bitcoin software client re-
leased by Satoshi Nakamoto after he published the famous 
Bitcoin whitepaper.” What’s your take on that? Is Bitcoin 
Core the real deal or just an attempt to carry Satoshi Naka-
moto’s work? Could you explain a bit?

Stewart: Bitcoin Core is the reference implementation of Bit-
coin. Some of the code in the code base was literally written by 
Satoshi Nakamoto who vanished in 2011. Almost all Bitcoin 
users use Bitcoin Core (more than 95 percent). Bitcoin Core 
also has the most talented team of developers in the space 
which have brought some really innovative ideas to Bitcoin. 
There are other implementations, such as bitcoin-s which is 
a project I work on, to target other platforms like the JVM.

JAXmag: What attracted you to Bitcoin?
Stewart: It’s a way to transfer money on the internet in a fast, 
trustless way. This wasn’t possible before Bitcoin. Now it is 
possible to build financial applications that are based on prin-
cipled mathematics systems instead of policy-driven financial 
institutions. It also allows for permissionless innovation, 
which we have seen time and time again leads to economic 
growth and improvement of people’s lives.

JAXmag: It has become clear that blockchain has a future 
outside of Bitcoin. But do you think it can cannibalize the 
cryptocurrency? Can Bitcoin become obsolete?
Stewart: It definitely won’t cannibalize the cryptocurrency. I 
don’t think there has been a successful blockchain besides the 

Portrait

Chris Stewart is the CEO and co-founder of SuredBits, a California-
based company which sells live data in exchange for bitcoin using 
the “pay per request” model.

Interview with Chris Stewart 

“Scala is a perfect match 
for Bitcoin.” 
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Bitcoin blockchain. There has a been a lot of smoke and mir-
rors, sales pitches, and vaporware, but nothing that is being 
used to transfer money/assets in production. I really doubt 
Bitcoin will become obsolete, just for the sheer fact the talent-
ed group of people that work on the project.

JAXmag: You are currently working on implementing a spv-
node for the Bitcoin protocol in Scala. Why Scala?
Stewart: Scala is a nice balance between principled languages 
like OCaml and Haskell and practicality like Java. Scala has 
things like immutability by default and algebraic data types, 
which go a long way in being able to reason about the current 

state of your system, and how adding new things (such as new 
contract types) change your system.

SPV (simple payment verification) is meant to be a light-
weight bitcoin client that allows you to verify payments on the 
network with downloading the entire blockchain (~100 GB 
worth of data). Scala has a nice library to build this called 
Akka, which allows you to build asynchronous typesafe sys-
tems – which is a perfect match for Bitcoin and other financial 
applications in my mind.

The bitcoin-s-spv-node project is still under heavy develop-
ment, but if you would like to follow along (or contribute!) 
you can ‘star’ or ‘watch’ us on GitHub.
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