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Introduction

DataOps is a philosophy that has grown out of the successful 
DevOps culture but adds some effective twists to help you 
work efficiently with large amounts of data and achieve the 

best business insights. The truest form of DataOps is the 
#TrueDataOps philosophy. It is embodied in seven core principles 
that improve quality and reduce your company’s time to see value 
from your data products. #TrueDataOps also explains the impor-
tance of treating your data as a product rather than a project.

In DataOps, Agile development, borrowed from the core of DevOps, 
is balanced with governance and data assurance through continu-
ous development, experimentation, and automation.

Most importantly, DataOps describes a novel way of development 
teams working together collaboratively around data to achieve 
rapid results and improve customer satisfaction. It achieves 
significant increases in both agility and governance without 
compromise.

About This Book
This book is intended for everyone looking to adopt the DataOps 
philosophy to improve the governance and agility of their data 
products. The principles in this book should create a shared 
understanding of the goals and methods of DataOps and #True-
DataOps and create a starting point for collaboration.

This book will help you learn the basics of DataOps and #True-
DataOps, a practical philosophy that, when followed, will guide 
your business toward rapid success, greater data assurance, proper 
governance, reduced costs, and better stakeholder satisfaction.

Icons Used in This Book
As with most For Dummies books, you will find icons in the mar-
gins that help you spot important information.
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The Remember icon identifies things you might want to file away 
for later use and reminds you of important details.

The Tip icon points out helpful information.

Beyond the Book
The world of DataOps is continuously being refined and evolving. 
To keep up to date with the latest information or to increase your 
knowledge of topics covered in this book, consult these sources:

»» https://www.truedataops.org/

»» https://www.dataops.live/

»» https://www.dataopsmanifesto.org/

»» https://www.youtube.com/channel/UCd3pZhhXBr 
BUkvUrqXbDhkw/videos (the Dataops.live YouTube channel)

»» https://en.wikipedia.org/wiki/DataOps

https://www.truedataops.org/
https://www.dataops.live/
https://www.dataopsmanifesto.org/
https://www.youtube.com/channel/UCd3pZhhXBrBUkvUrqXbDhkw/videos
https://www.youtube.com/channel/UCd3pZhhXBrBUkvUrqXbDhkw/videos
https://en.wikipedia.org/wiki/DataOps
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Chapter 1

IN THIS CHAPTER

»» Recognizing the data product

»» Replacing the waterfall model with Agile

»» Building assurance and user trust

»» Creating an audit trail

»» Overcoming privacy silos

Recognizing the 
Challenges and 
Opportunities

It is no secret that data and the IT requirements to manage it are 
increasing exponentially. As the technology world increases in 
complexity, the need to tame its development with a measured 

balance of governance and agility grows with it. The constraint of 
this balance — that if you want more agility you must give up 
some governance, or vice versa (as shown in Figure 1-1) — has 
long been accepted.

One of the key promises of DataOps is that it provides big increases 
in both agility and governance, neither having to suffer as a result 
of the other.

An early challenge in IT came with the burgeoning growth of pro-
gram code that led to the principles that govern software devel-
opment today: DevOps, a set of guiding principles that allow for 
agility while maintaining governance over the development and 
deployment of code.
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DevOps has led to principles and tools that provide the ability to 
maintain configuration and code in repositories, check-in/check-
out functionality, and most importantly, the ability to roll back 
code in the event of a failure. Encapsulated, reusable code, and 
automated testing are further features of DevOps that revolution-
ized code creation. These are just a few of the reasons DevOps has 
become the standard for all software development (from Amazon 
and eBay to any startup you can name) and is likely to retain that 
role far into the future.

These principles, tools, and features are now being applied to the 
next logical level, the data upon which that code most often relies 
or creates. The challenges of working with data within today’s 
growing data complexities and massive volumes, as well as the 
opportunities they present, have brought about the next obvious 
step, DataOps. That is not to say that DataOps is nothing more 
than DevOps and Agile for data. Differences clearly exist between 
DevOps and DataOps but the overarching principles are the same. 
Chapter 2 explores DataOps and the principles of #Truedataops 
in detail.

Recognizing the Data Product
Within enterprises, it has been typical to talk about data projects, 
works with a defined scope, start, and end time. This approach 
does not reflect the reality of data in modern organizations. A 
typical software product like an eCommerce portal has an overall 
vision, perhaps a pilot, but then moves into an ongoing steady 
state of continuous requirements collection, backlog grooming, 
prioritization, and continuous delivery to the product’s custom-
ers. For data to achieve the same agility and governance, it must 
follow the same process. Organizations must consider their port-
folio of data products (rather than an assorted mix of discrete data 
projects).

FIGURE 1-1: The perceived balance of agility and governance.
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Some of the critical differences between a data project and a data 
product include:

»» Duration: A project has a defined start and end. A product is 
ongoing.

»» Management: The project team looks after a project for the 
duration of the project. A product team looks after a product 
throughout its life.

»» Release: A project has a small number of releases at its end. 
A product has regular releases throughout its lifetime.

»» Scope: A project’s scope is fixed. A product includes an 
evolving, prioritized backlog.

»» Agility: A project has low agility with high barriers to change. 
Once the project scope has been defined and signed off, 
minimal scope for change exists. A product has high agility 
and a vast capacity for change. A workload backlog is 
continuously reprioritized.

»» Testing: A project has testing built into the project plan; no 
testing takes place outside of project timelines. A product has 
automated regression testing built into the release process.

Thinking about your data as a product will put you in the right 
way of thinking to be successful for the future.

This new product-based way of thinking certainly presents some 
challenges. The following sections covers how some of these 
challenges are met by applying the principles of DataOps.

Overcoming the Lack of Agility
Agility in software development is an approach that emphasizes the 
delivery of developed code, which is developed, tested, and ideally 
deployed in increments, as opposed to the older waterfall method 
where code was released upon project completion. Code created 
using the waterfall method was typically released into a beta 
version where people would start initial testing to find errors. 
The Agile code development methodology, primarily created by 
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early web developers, revolutionized software development. Agile 
development embodies principles such as:

»» Incremental code delivery

»» Automated testing

»» Team collaboration

»» Continual deployment

»» Active stakeholder involvement

»» Continued learning

Developing data pipeline code and logic for data analytics involves 
the same challenges and can likewise benefit from principles like 
incremental releases and automated testing.

Data analytics must meet an exponentially growing demand to 
provide data-derived insights with increased speed and effi-
ciency, and data engineering drives this. This demand can no 
longer be met using traditional development methodologies. An 
opportunity exists to vastly improve the speed and reliability of 
data analytics. The Agile method of development has proven to 
be a superior process that yields faster and more dependable code 
and pipeline releases, driving increased speed and reliability of 
data analytics.

What businesses are demanding from data at an increasing rate 
is insight. Delivering that insight at an increased speed, level of 
efficiency, and reliability is a critical goal.

Business users’ requirements and expectations are evolving 
quickly, and data engineering must meet those ever-increasing 
expectations. Delivery times in weeks or months are things of the 
past as stakeholders have become accustomed to same-day deliv-
ery by software development teams.

Improving Business Users’ Trust in  
Data Products

Businesses rely on insights from data, though a lack of trust can 
be created when business users find errors in their data that ren-
der those insights meaningless. The trouble with mistakes is that 
they reduce trust in the data and the data team, increase stress 
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levels, and increase the risk of embarrassment when business 
users notice the errors. And mistakes reduce the time the busi-
ness invests in innovative development.

Data is being updated continuously, but your business users don’t 
want to be the test team for each data product — they need to 
trust the data you provide, the instant it is available.

Your data product will always be tested. The only question is 
whether you’ll test it before release, or whether you’ll use your 
business users as your testers. The second approach is becoming 
much less acceptable.

Trust in data also extends into governance oversight. This chal-
lenge can only be overcome with the assurance brought about by 
proper governance and validation of both the data and the code 
used to analyze it. The challenge is that governance histori-
cally increases overhead, reduces speed, and decreases your data 
team’s agility to respond rapidly to business demand. Governance 
affects agility and responsiveness.

Proving You Are Doing It Right
A data engineer’s job is complicated and has primarily been a 
manual one to date, involving data integration development, data 
pipeline assembly, data testing, managing environments and pro-
duction deployments, and creating documentation. Keeping up 
with stakeholder demands and same-day expectations becomes 
impossible because of these slow, manual, error-prone processes.

Beyond merely keeping up with demand, you have the increased 
burden of proving that you’re “doing it right.” To accomplish 
this, you need change control and an audit trail that provides 
accountability, assurance, and dependability.

In addition, a key requirement for assurance and dependability is 
testing. Testing at every stage before the code is moved into pro-
duction provides positive assurance.

With the increased burden of complexity that user expectations, 
governance, and testing bring with them, the only way forward 
is to do more with less. One way to accomplish that is to free 
data teams from tasks that have significant value but are also 
time-consuming, repetitive, and automatable, like testing.
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As with many IT challenges, the answer is automation — of every-
thing. For example, testing is a laborious and mundane task that 
should be automated. Automated regression testing and auto-
mated monitoring are the answer to catch and eliminate any 
future problems before the user sees them. These systems check 
the quality of your production data, analytics processes, and new 
code releases.

You can also automate things like traceability and issue track-
ing with continuous code releases. Automating these day-to-day 
tasks of testing and monitoring increases the efficiency and agil-
ity of the entire data analytics process.

In addition to freeing your team from mind-numbing tasks, 
automation has a direct impact on the Total Cost of Ownership 
(TCO), which includes the ongoing cost of maintaining your code.

Taking Down the New Privacy Silos
Data that ends up in a data platform often has certain information 
security restrictions, making it either difficult or impossible for 
business users in the same organization to integrate data between 
data sets. Business units protecting access to their data will often 
create new privacy silos. Overcoming these privacy silos requires 
the use of techniques like anonymization and masking. This is a 
way of efficiently allowing business units to sanitize and anony-
mize their data to enable others to access it.
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Chapter 2

IN THIS CHAPTER

»» Defining DataOps

»» Exploring #TrueDataOps and the Seven 
Pillars

»» Building from DevOps

»» Understanding the Source of Truth

»» Balancing agility and governance

Understanding DataOps

Following a path of continual improvement, balancing agility 
versus governance, DevOps-based concepts are being applied 
to data engineering and analytics. This approach incorpo-

rates the concepts of Lean and Agile to the way data is stored, 
transformed, and viewed.

Defining DataOps
DataOps means “Building, testing, and deploying data platforms, 
the exact same way we do software platforms.”

DataOps, short for data operations, was born from applying 
Agile, Lean, and DevOps philosophies and principles to the cre-
ation of data products. DataOps (like DevOps) is a philosophy, not 
a technology (though as with DevOps, key technologies under-
pin it). DataOps is a way of approaching and delivering enter-
prise data operations incorporating both agility and governance. 
DevOps, and by inference, DataOps, relies on continual and Agile 
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development that incorporates creativity and balances govern-
ance with agility, resulting in enhanced collaboration between 
developers and stakeholders.

Continuous, incremental development, testing, and code deliv-
ery lead to an accelerated lifecycle that increases user satisfaction 
while reducing overall development costs. In contrast to the plan-
first, develop-later methodology (the waterfall method), changes 
to applications and data platforms are made during development, 
based on the continuous and collaborative feedback of the stake-
holders, as well as automated testing and monitoring, as shown 
in Figure 2-1.

A common misconception is that DataOps is DevOps applied to 
data engineering, data analytics, and data science. The name 
DataOps communicates that the DevOps philosophy applied to 
data analytics and the creation of data products can produce an 
exponential improvement in quality, governance and change con-
trol, and cycle time. However, it is so much more.

The ability to balance agility and governance is integral to the 
DataOps philosophy and method. The ability to respond promptly 
to user demands while remaining true to the principles of gov-
ernance like change control, accountability, data quality, and data 
security is key to any DataOps project. Thus, governed agility; 
Agile governance.

Figure 2-2 reflects the needs of data pipelines and where DataOps 
fits in these pipelines as well as in a typical organization.

FIGURE 2-1: The cycle of continuous development is at the heart of DataOps.
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Introducing #TrueDataOps
The DataOps Manifesto is a valuable resource to define what we 
are aiming to achieve with DataOps and what it should deliver. 
That’s the “What,” but it’s missing the “How.” #TrueDataOps is 
a philosophy that defines core principles or pillars of how data is 
managed and delivered with both agility and governance, forming 
the “How” of DataOps.

Learn more about the DataOps Manifesto at https://www.
dataopsmanifesto.org. For more information about the #True 
DataOps philosophy, visit https://www.truedataops.org.

Using the truest principles of DevOps, Agile, Lean, test-driven 
development, and Total Quality Management, #TrueDataOps 
applies these principles to the distinctive disciplines of data, data 
platform management, and data analytics. Additionally, regular, 
daily, and hourly collaboration among members of a data team 
becomes essential for evolving stakeholder requirements and 
the development of diverse and self-organizing teams. When 
teams collaborate in this way, the need for individual or single- 
discipline heroism is reduced and scalability is increased. Col-
laboration is essential for continual learning, improvement, and 
growth.

FIGURE 2-2: Where DataOps fits in most data pipelines.
Courtesy Eckerson Group (www.eckerson.com)

https://www.dataopsmanifesto.org/
https://www.dataopsmanifesto.org/
https://www.truedataops.org
http://www.eckerson.com
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Because data analytics involves using a variety of tools that either 
directly or ultimately create code, organizations need end-to-end 
orchestration of each component in the process leading to the end 
product: data insights. An important element in this environment 
is a versioning system, similar to that used in DevOps, to man-
age access to and governance of the data, the components and 
code used to build and populate the data products. Additionally, 
creating temporary (feature branch) versions of the code and data 
repositories in disposable environments eliminates development 
on stale or non-representative data and allows stakeholders to 
review work as it is being undertaken.

#TrueDataOps focuses on value-led development of pipelines — 
the goal of any pipeline must be to deliver value to the end-users. 
Examples include reducing fraud, improving customer experi-
ence, increasing uptake, identifying opportunities, and so on.

#TrueDataOps focuses on simplicity and quality in the develop-
ment of data pipelines. These pipelines must be developed with 
the inclusion of automated testing and monitoring to ensure 
continued data quality and consistency. To create simplified and 
dependable data pipelines, reusing code reduces complexity, adds 
to dependability, and improves cycle times (see “Code design and 
maintainability” in the next section).

The Seven Pillars of #TrueDataOps
These seven pillars define the key requirements for a successful 
DataOps implementation (see Chapter 4 for more details):

»» The spirit of extract, load, transform (ELT)

Extract, load, transform (ELT), not traditional extract, 
transform, load (ETL), provides for the loading of data into 
the data platform in its raw format, reducing load times, 
maximizing the ability to derive new value from the data in 
the future, and pushing its transformation down the data 
pipeline. However, the spirit of ELT is more fundamental — 
it’s about doing everything possible to the data to ensure 
that value and potential future value, in whatever form, is 
not discarded.
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»» Continuous integration/continuous delivery (CI/CD)

One of the hallmarks of DevOps is the continuous integra-
tion (CI) and continuous delivery (CD) cycle from a code 
repository. A DataOps repository allows configuration and 
code to be stored, tested, promoted, released, and rolled 
back and each time there is a change to deploy this change 
to a target environment.

»» Code design and maintainability

Code maintainability is critical to the DevOps and DataOps 
lifecycles. DataOps has adopted the use of atomic code or 
small, reusable code and components, with a specific 
function, from DevOps. The #TrueDataOps philosophy 
prioritizes small, reusable code units to increase efficiency.

»» Environment management

One of the most critical and important features of DataOps 
and #TrueDataOps (and one of the biggest differences 
between DevOps and DataOps) is environment manage-
ment. The ability to create and efficiently maintain both 
long-lived and short-lived environments from long-lived and 
short-lived branches underpins much of the DataOps 
requirements.

»» Governance and change control

#TrueDataOps must have strong governance and privacy 
models included in the core design, not added later. With the 
ever-increasing criticality of data for business decision- 
making, ensuring that this data is well-governed is essential. 
Governance and change control in DataOps environments 
are similar to DevOps environments and include who made 
every change, when, why, who reviewed the changes, and 
the results of automated testing.

»» Automated testing and monitoring

Agile development is about continuously releasing code 
incrementally. To keep up with the rapid pace of releases 
and the increasing size of code bases and data sets, test 
coverage using fully automated testing is key. Testing the 
production quality of the data and code modules for errors 
at each release is also critical to know if your changes 
worked and that they did not negatively affect the changes 
that occurred before the one you just made.
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»» Collaboration and self-service

Collaboration and self-service are the results and benefits of 
the successful #TrueDataOps process. Collaboration means 
many people from different departments or disciplines can 
work together effectively. Self-service allows many people, 
traditionally excluded from data engineering processes, to 
contribute, increasing the bandwidth for change and 
increasing engagement.

»» Building from DevOps

Software development has evolved over time and matured 
with concepts borrowed from object-oriented programming 
to create modular programs with reusable code. The 
DevOps philosophy arose from the need to streamline the 
software development and operations lifecycles, delivering 
custom software quickly and efficiently.

DevOps challenged conventional IT thinking with its innovative 
approach. DataOps is doing the same today. Both have founda-
tions in an Agile and continuous delivery methodology, though 
they remain different because the end products are dissimilar. 
Programmers in a DevOps environment focus on an evolving 
code base and developing functionality. Data, on the other hand, 
is dynamic. Data engineers are focused not only on application 
functionality but also on business goals and metrics. These must 
be continuously validated so that stakeholders trust the data and 
the insights provided by data analysis.

Fundamentally, the key distinction of the #TrueDataOps phi-
losophies compared to others is that #TrueDataOps starts with 
DevOps, keeping everything positive that has been refined and 
battle-hardened for many years by thousands of organizations. 
Key differences exist between DevOps and DataOps, but rather 
than throwing away the positive elements of DevOps, we work 
out these differences and address them specifically.

DataOps must retain everything that’s good in DevOps, while 
adding changes and enhancements to make it work well for data.
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Understanding the Source of Truth
The most important area in which DevOps and DataOps are the 
same is in the concept of the Source of Truth.

One of the biggest challenges organizations have with data prod-
ucts is the creation and maintenance of different environments. 
Organizations planning legacy data projects often schedule “three 
weeks to set up a QA environment,” “two weeks to copy changes 
from dev to QA,” and so on. The challenge is that each environ-
ment is its own self-contained Source of Truth.

Databases were never designed for this and practically all manual 
or DIY-scripted solutions for maintaining dev/test/prod envi-
ronments are problematic and slow at best. The challenge is 
compounded because they become the Source of Truth for the 
“configuration and code” logic that manipulates the data and the 
data itself, as shown in Figure 2-3.

The software world (especially the web development world) 
solved this problem many years ago. They moved their Source of 
Truth out of the execution engines (web servers, for example) into 
a central Source of Truth. In virtually all cases this is now a Git 
repository, as shown in Figure 2-4.

FIGURE 2-3: Source of Truth: managing multiple environments.
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The goal then can be stated as moving the Source of Truth for this 
data configuration and code out of the target systems and into a 
central repository, as shown in Figure 2-5.

FIGURE 2-4: Source of Truth: software development.

FIGURE 2-5: Source of Truth: data development targeting modern cloud data 
platforms like Snowflake.
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When this single Source of Truth for the data product’s configu-
ration and code is combined with the actual source data (the other 
Source of Truth), you have all the elements required for DataOps 
to be successful, as shown in Figure 2-6.

Different versions of the Source of Truth exist for code and con-
figuration logic, but these are manifested as different branches 
inside the Git repository.

The overall problem remains the same: “How do I move all or 
some of the changes from one version of the Source of Truth to 
another version?” However, because the code and configuration 
logic have been moved inside the Git repository, the problem has 
been transitioned from a system totally unsuited for the purpose 
(like a database) to a system built and used by millions of devel-
opers for exactly this purpose.

One definition of DataOps (or at least a DataOps pipeline) might be 
“everything needed to take code and configuration from different 
branches in the Source-of-Truth Git repository and use this to 
make the target environment correct, valid, and up to date.”

What “correct, valid, and up to date” means, and deciding how to 
achieve that, is the job of the pipeline.

DataOps projects the Source of Truth onto the target 
environment.

FIGURE 2-6: Source of Truth for data, configuration, and code powering a 
DataOps pipeline.
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Finally, don’t forget that your DataOps repository only reflects the 
Source of Truth for your configuration and code. The Source of 
Truth for your data is still the source data from your operational 
or transactional systems.

Combining Governance and Agility
Traditionally, agility and governance for data products presented 
a classic “pick one or the other” quandary. Achieving either alone 
is straightforward, but at the direct expense of the other:

»» Being very agile by deploying changes straight to production 
with zero change control, review, or testing, is simple, but 
governance is almost nonexistent.

»» Achieving great governance with highly formal processes 
and only updating production twice a year is similarly 
straightforward, but it kills agility.

One of the realities of a DataOps environment is that agility is 
balanced with governance, so you achieve both. Agile brings a 
less cumbersome, or less preplanned, approach to development 
and maximizes speed of delivery for stakeholders. Governance is 
embedded in the pipelines and supplies the rules, processes, and 
procedures that maintain the security, quality, and deliverability 
of data. Not only are agility and governance decoupled, but the 
core DataOps philosophy adds considerable value to both at the 
same time.
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Chapter 3

IN THIS CHAPTER

»» Increasing efficiency with trusted data 
assets

»» Working smarter, not harder, with code 
reuse

»» Reducing errors

»» Building collaborative teams

»» Saving money

Benefitting from 
DataOps

You’ll begin experiencing the benefits of DataOps immedi-
ately. Happier customers, happier data teams, reduced 
costs, better business insights, and reduced time-to-value 

are just a few. However, the truest value of DataOps is not what is 
achieved in a few days or weeks, but the long-term value as the 
data product grows bigger and more complex over time. The 
return on investment (ROI) period for a DataOps implementation 
is short, and the value increases exponentially over time.

Shortening Time to Value
The pace of software development has drastically increased. 
The same is now expected of the data team. Business users ask 
for answers tomorrow instead of next month or in six months. 
Customers now think of these short timelines as reasonable 
expectations.

Continuous development in an Agile development cycle means 
that you begin developing immediately once a goal is set out 
and agreed on by project stakeholders. Refinement comes later. 
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Develop some code, create a few tests to catch any obvious prob-
lems, and give it a try. Involve team members and end-users in 
the results. The team provides feedback, and a new cycle of refine-
ment can then begin. Most of all, your end-users will see results 
even if they aren’t perfect the first time. This method gives the 
end-users confidence and a stake in the outcome.

Creating Trusted Data Products
The world of DevOps teaches that reusing tested and trusted code, 
automating testing, and providing good peer review and gov-
ernance not only save a considerable amount of development 
time and cost, but deliver much higher quality, trusted products. 
The same is now true for data products. A trusted data product 
is a reusable business asset used in multiple places and multiple 
times. This method saves time because you no longer need to cre-
ate new data from scratch every time you use it. For example, you 
can have trusted data sets of customer or production data.

Trusted data products include preconstructed data sets or views 
that can span multiple data sources and may involve data trans-
formation to anonymize or obfuscate sensitive data.

Making Business Users Happy
Business users are happier in a DataOps world for several reasons. 
First, they are not excluded from the process. Their participation 
and collaboration, as shown in Figure 3-1, ensure that they have a 
say in the end result of a data product.

FIGURE 3-1: The developer and business user collaborating around the same 
database.
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A second reason is the abbreviated time it takes for users to begin 
seeing results. Because the process is iterative, the outcomes 
will be apparent almost immediately. This process allows them 
to participate in the evaluation and improvement of the product, 
resulting in a data product that best meets their business needs.

Reducing Deployment Failures
Automated testing and peer review reduce the likelihood of 
deployment failures. One of the great things about testing data 
over testing source code is that errors in data processing usually 
fail in a spectacular way. If you expect a query to return a million 
lines and it returns ten, you know something is wrong. In many 
ways, writing good tests for data is easier that writing good tests 
for software — as long as you have the right testing framework.

The iterative nature of Agile development lets you “fail fast.” Get 
in, write what you think will work, test it, find the failure, and 
fix it. Then move on to the next iteration, test it again, and fix 
it again if necessary. This “try it, fix it, try it again” method of 
developing gives you faster end results.

Before pushing a change to production, you should always have at 
least two pairs of eyes on the change. This practice helps to ensure 
that changes are solid. Do not rely on a single person who may be 
having a bad day.

Improving Collaborative Pipeline 
Development

Collaboration is one of the hallmarks of a successful DataOps phi-
losophy. Data engineers, data scientists, and data analysts collab-
orate with stakeholders from many different disciplines. These 
stakeholders share their knowledge and provide feedback along 
the way. Working together results in the most effective and suc-
cessful data projects.

DataOps makes use of modern collaborative tools to make com-
municating at this level more efficient.
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Scaling Development Teams and 
Boosting Efficiency

In order to scale up development teams and boost efficiency, it is 
necessary to set up a complete development sandbox fully ready 
to develop in minutes and destroy when done in seconds. With 
frequent stakeholder feedback, deployment teams will spend very 
little time building a product that the end-user doesn’t need. Effi-
ciency is improved by writing tests once, to benefit hundreds of 
times, always being confident that not only is your feature work-
ing, but that it hasn’t broken any other part of the system.

Borrowing from the Lean model of software development, using 
Git repositories allows work to go on in multiple branches simul-
taneously without affecting the production code. Remember, data 
analytics is in essence just code written in languages like SQL and 
other lower-level languages such as Python, R, Java, and others.

A key benefit of good DataOps development is sustainable develop-
ment. As with any other new digital product, making, testing, and 
deploying changes should be quick — mainly because the num-
ber of other things you have to avoid breaking is small. However, 
with legacy development, as the system grows larger, the time 
taken for any given development takes longer because everything 
takes longer to set up and test, and the likelihood of breaking 
something increases (the bottom curve in Figure 3-2). This can 
lead to huge costs to the business in the future and is ultimately 
unsustainable.

FIGURE 3-2: The challenge of sustainable development.
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With DataOps development (and precisely the right sort of auto-
mated testing), development efficiency does not drop over time; 
it flattens off (the top curve in Figure 3-2). A given piece of work 
is as quick to develop, test, and deploy when the product is five 
years old as it is when it’s only six months old. This approach is 
totally sustainable.

The cost of the legacy approach is a large accumulation of techni-
cal debt and lost opportunity because extra time spent doing some 
things slows progress on other business priorities. Eventually, the 
business will have enough and will limit this loss in development 
efficiency by capping the amount of manual testing time allowed 
(the dashed line in Figure 3-2). However, the effect is to intro-
duce significant risk — the system is becoming more complex, 
and with a fixed manual test resource, less of it will be tested over 
time.

The total cost of a data product must be measured over years. 
Many organizations don’t focus on the full lifetime cost and 
development efficiency over time and end up with an unviable 
result. DataOps prevents this.

Going beyond Hope, Heroism,  
and Caution

Attempting to be a hero doesn’t work. This behavior is untenable. 
Rather, work together with a multi-disciplinary team to achieve 
the project’s goals together. Don’t spend endless hours working 
on your own through your stakeholder requirements to meet rap-
idly shrinking deadlines. This behavior is unscalable and limiting. 
Being overworked leads people to release untested code and “just 
hope it works.” Unfortunately, that is typically when end-users 
find your errors.

You can go overboard in trying to reduce errors and heroism by 
adding caution to the mix. You plan each phase, carefully test-
ing each outcome. Your product becomes over-engineered and no 
longer fits the Agile development philosophy where you produce 
a deliverable as quickly as possible and refine it in the next cycle. 
Stakeholders rapidly become disillusioned when delivery time-
frames don’t meet their expectations.
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Don’t be a hero. Heroism is unsustainable. Instead, share the  
burden and the glory with your team.

Building Efficiency through Reusable 
Atomic Components

“Build once and reuse often” is a paradigm long understood in 
software development. Creating small pieces of code that perform 
one single function and can be developed, tested, and reused time 
and again shortens future development times and leads to con-
sistency and dependability. Paying someone to develop code is 
expensive, so maximizing the use of existing code makes great 
sense.

If you can grab a block of code that has already been battle tested 
in production, you save time coding and testing it yourself. You 
achieve the greater efficiency, simplicity, and extensibility inher-
ent in the Agile development process.

The Agile process
Like DataOps, the Agile development process has a manifesto that 
embodies a set of principles, the priority of which is “to satisfy the 
customer through early and continuous delivery of valuable soft-
ware.” The Agile process also incorporates collaboration in build-
ing products. Success is measured in how well a product works. In 
DataOps, success is measured in how well a data product produces 
reliable insights from data. Agility also comes from simplicity, or 
“the art of maximizing the amount of work not done.” That is, 
don’t do anything you don’t have to do.

Refactoring
Refactoring in code development is a way of refining code without 
changing its function. Refactoring can bring about increases in 
speed and reductions in complexity. The goal is to make your code 
more maintainable and extensible.

Don’t get too involved in refining code early in your development 
cycle. Get deliverables into the hands of stakeholders and then 
refine.
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You can use a data modeling technique, like Data Vault 2.0 or 
something else, that lends itself to iterative development and 
minimizes the need to refactor.

Simplifying the Orchestration of  
Massive Data Products

DataOps simplifies the movement of data and code logic between 
various tools along a data pipeline. Data sets can be massive and 
span multiple data sources. The movements of data through the 
pipeline are not necessarily serial. Multiple processes may hap-
pen in parallel and then repeat for further testing and refinement.

Good DataOps also understands the need within data for incre-
mental data capture, incremental updates, and incremental data 
transformations. Not every part of a data product can or should be 
rebuilt each time a pipeline runs.

Automating the orchestration of the data through the pipeline 
improves collaboration and simplicity. DataOps platforms act like 
“control rooms” to visualize and manage the movement through 
different tools. Essentially data must be acquired or extracted, 
loaded, transformed, and analyzed as described in the section on 
ELT in Chapter 2.

Enjoying Reduced Cost
The cherry on the DataOps cake is that once your business users 
are happier, greater business insights are being achieved from 
your data, and both your code and data are better maintained and 
better governed. It all works like a well-oiled machine, saving 
your business a great deal of money.

Software products within a single orchestrated framework work 
together cohesively. This may even enable a reduction in the 
number of tools you need to maintain or to achieve the same 
results. And it lowers learning curves and leads to dependable, 
repeatable results in a far shorter time frame.
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One of the great results of DataOps is that it leads to greater 
self-service data. This allows stakeholders and data analysts to 
construct their own data analytics pipelines (without giving up 
review and governance); thus, reducing the number of data staff 
necessary to maintain and support growing and increasingly 
complex data needs.
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Chapter 4

IN THIS CHAPTER

»» Storing raw data, then transforming it

»» Developing smart and Agile

»» Maintaining governance

»» Building with collaboration that leads to 
self-service

Learning the Seven 
Pillars of #TrueDataOps

The #TrueDataOps philosophy consists of the seven impor-
tant pillars introduced in Chapter 2. This chapter goes fur-
ther in helping you understand these concepts, critical to 

the success of DataOps.

Imagining a New Spirit of ELT
When you’re working with data, your first step is to extract it 
from somewhere. The data might originate as customer data, 
sales data, website queries, Internet of Things (IoT) device out-
put, or an infinite number of other sources. What happens to the 
data next has changed from historical data processing methods. 
Rather than transforming the data and altering it to meet specific 
needs, as in the extract, transfer, load (ETL) model, storing the 
data in its raw form makes much more sense. Storage is cheap. 
And having raw data that can be transformed time and again and 
can be used for future requirements without having to redo inges-
tion is priceless.

Loading the raw data has the advantage of getting to value quicker 
because no transformation takes place, and no engineering must 
take place to transform it. The data is merely stored. The process 
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is fast and straightforward. Once data has been altered, it’s been 
degraded in some form. By starting with raw data, you can build an 
audit trail and lineage of what has happened to the data over time, 
creating better governance and building a more trusted data set.

Simplicity is one of the key goals of #TrueDataOps.

In some cases, you can’t avoid regulations that require that some 
data be removed, encrypted, or anonymized for privacy. In these 
cases, a small “t” is inserted into the ETL acronym (EtLT), signi-
fying minimal, but required, change.

Moving beyond ELT but staying true to the broad idea of storing 
raw data that can be accessed later, DataOps proposes that no data 
that may be useful later should ever be removed. This is the “new 
spirit of ELT.” The “lift-and-shift” pipeline model meets the 
age-old challenge of data lost because of changes. For example, 
in human resources data, you might store an employee’s choice of 
insurance plan. When that choice changes, the data about the ini-
tial plan may be lost. What do you do? Make sure the data is only 
overwritten after a secondary table records the change (slowly 
changing dimension), ensuring that all previous versions of the 
data remain accessible. Although not part of ELT, this approach 
ensures that data that may be valuable in the future is not lost. 
Thus, this method is consistent with the “new spirit of ELT,” the 
first of the seven pillars of #TrueDataOps, as shown in Figure 4-1.

FIGURE 4-1: The seven pillars of #TrueDataOps.
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When implementing ELT, keep the complexity of configuration 
and implementation extremely low. Do this by simply extracting 
and loading data in raw format with zero or near zero changes. 
Only then should you start to transform and change the data.

Working with Continuous Integration 
and Continuous Delivery

In an Agile DevOps development process, code development is 
followed by continuous integration (CI), which includes the build 
and test steps. This is followed by a continuous delivery (CD) step 
and then finally a run step. In DataOps, the CI stage primarily 
incorporates orchestration of the data testing followed by con-
tinuous delivery (CD) with orchestration and monitoring steps. 
Integrations should occur in such a fashion that no window exists 
between commit and build, at least in development branches. 
Errors are then caught and immediately handled.

To achieve continuous integration, you need to implement a 
source code revision control system that allows branching. Stored 
within the source code control system are each of the components 
necessary to build the data product.

#TrueDataOps incorporates every aspect of life cycling the data 
product: model generation, orchestration, deployment, diagnos-
tics, governance, and metrics. This mirrors many of the origi-
nal concepts from DevOps. However, some concepts in DataOps 
don’t have parallels from the DevOps world. A key one is lifecy-
cling database objects. These create a unique challenge because 
they are often stateful (they cannot be overwritten or recreated 
each time). The traditional approach to this issue has been an 
imperative one (essentially creating a list of specific actions to be 
taken in order — see www.dataops.live/blog), but a declarative 
approach is far more flexible and more powerful. Modern data 
platforms such as Snowflake, with advanced features like time 
travel and zero copy clone, prevent the effective use of imperative 
approaches.

When starting a new feature, you begin by creating a branch 
in your code repository. In the DataOps world, creating a new 
branch of your “code” must include creating a branch of the data 
(branching the data platform). This complete environment then 

http://www.dataops.live/blog
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becomes your sandbox where you begin developing a prototype. 
The iteration of continual improvements, with collaboration and 
feedback, occurs until you are ready to merge your code into a 
production branch.

Lean software development is a process derived from car manu-
facturing. At its simplest, Lean development means that you build 
a minimum viable product or develop just enough to see if the 
product has value before continuing. Also, create just enough to 
see how things should progress. For example, when developing 
a new presentation model or definition, it’s far better to build 
something quickly and solicit feedback from stakeholders. Based 
on this feedback, you decide the next steps to take in develop-
ment or even decide not to create the product. This is a far better 
approach than building something and getting feedback after the 
fact.

Lean development can save a great deal of time in wasted devel-
opment. This method can lead more directly to a finished product 
that meets everyone’s needs and best complies with security and 
governance. However, Lean development, with all its strengths, 
doesn’t work without collaboration. Small and rapid development 
cycles, collaborating, and testing to catch potential errors in an 
Agile manner lead to the best results.

Sometimes a stated goal of DataOps is to streamline the data life-
cycle management or even to make it invisible. In this lifecycle, 
you collect the data, store it somewhere secure, make use of the 
data, and get rid of it when you no longer need it. This includes 
moving data between hot and cold storage based on usage.

Some DataOps tools allow you to streamline data lifecycle 
management.

Writing Maintainable, Reusable, 
Testable, and Understandable Code

Building cars is an excellent example of an industry where com-
plexity is a challenge for assembly, testing, maintainability, and 
repair. The solution was modularization, a type of plug-and-play. 
When car manufacturers began using replaceable components, 
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cars became simpler to design, build, and fix. In addition, an 
aftermarket for the components developed.

Reusable code modules offer the same attributes as modularized 
vehicle manufacture.

The software world has refined and perfected this concept. In 
a typical software product, the number of lines of code custom 
written for that application versus the total number of lines 
included (by the time every third-party module, library, and so on 
has been counted) is usually relatively small. Advanced concepts 
are achieved quickly and easily because developers are building 
on well-written modular code. They also then develop their own 
modules to be reused within their organizations.

Another key advantage of this modularization is testing and 
understandability. Because a good module is well defined and has 
a single, clear scope, the module can have its own tests and is easy 
to understand.

Writing reusable modules for DataOps has the same advantages in 
terms of reduced cost and complexity. A mature DataOps organi-
zation has its own repository of standardized components that are 
reused across its different data products.

There are also best practice elements to writing good code. It’s 
always been true that writing well-documented code that con-
forms to a style and format is easier to understand and change 
later. Creating a style, even in how SQL is written, allows simpler 
debugging or changing over time. Many engineers have strong 
opinions over style, and these can become a blocker for good 
progress.

A reasonable, agreed-upon style well followed by everyone is far 
more effective that different people following their own “better” 
styles. Standardization is more important than perfection.

Modularized code enables the reuse of trusted components used 
and tested in multiple products. Using trusted parts already cre-
ates greater stability in your projects. This practice doesn’t remove 
the need for testing, but it reduces the number of errors you will 
have to fix later. Reusable models can also serve as a base that 
more complex modules are built upon. Inheritance allows you to 
take the core, trusted parts of a component and insert them into 
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new and possibly more complex components. This practice saves 
a great deal of time, developer resources, and money.

The DataOps philosophy stands with modularized, or atomic, code 
components. Because the idea is to simplify, reduce errors, and 
engender trust, as well as to save time and money, adopting this 
form for your development makes sense.

For larger organizations, it’s sensible to create a central repos-
itory of these reusable components for many different business 
units, departments, or data products to use. This method reduces 
the work for individual projects (because they build on work 
already done) and increases standardization (because everyone 
uses the same logic).

As with motor vehicles, an aftermarket for reusable compo-
nents exists. This supports the development of a self-service 
environment.

Environment Management
Version control systems in software development have revolu-
tionized the way programs are developed. Code branches are cre-
ated, allowing developers to work on different features within a 
codebase while other branches are in testing, and still, the master 
branch is in production.

Multiple versions of environments exist whether you are discuss-
ing DevOps or DataOps. Some of these are long-lived environ-
ments, such as production, quality assurance, and development 
(prod, QA, dev). One goal of DataOps is to keep these three long-
lived environments in sync, a difficult task because they tend to 
diverge quickly once created. The task is complicated further in 
the data world because of the data (test data, QA data, and pro-
duction data). For more details, see “Understanding the Source of 
Truth” in Chapter 2.

Dynamic environments can also exist for specific purposes. Fea-
ture branches allow developers to create environments that ena-
ble them to do their own development and integration testing. In 
data engineering, creating feature branches has been historically 
tricky because of the size and complexity of most data sets.
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DataOps manages these challenges by building, changing, and 
destroying these feature branch environments automatically (see 
Figure 4-2).

The process is as follows:

1.	 The DataOps user creates a standard Git branch of the 
configuration and code from a long-lived branch like master 
or dev.

2.	 The DataOps user runs a standard pipeline.

Pipelines are inherently environment-aware. This isn’t a 
special pipeline — it’s the same pipeline definition that is 
running in master, but it knows it’s running in a different 
context and changes its behavior accordingly.

3.	 Rather than creating a new database, the pipeline uses the 
Zero Copy Clone feature. This allows you to create copies of 
massive, multiple-terabyte datasets rapidly and on demand.

4.	 Because the end product is “just another database,” stake-
holders can interact with it just as they would with the 
production database. This supports many of the benefits 
discussed in Chapter 3, especially regarding collaboration and 
self-service analytics.

Agile isn’t just about developers being able to work faster or more 
independently, it’s also about developers iterating with stake-
holders more frequently and easily. The ability for a stakeholder 
to see, in a fully working database, the effects of changes made by 
a developer just a few minutes ago is revolutionary.

FIGURE 4-2: The challenge of sustainable development.
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Conquering Governance with  
Change Control

DataOps requires that strong governance be part of the initial plan 
rather than something dropped on a project later. This is govern-
ance by design and privacy by design. When changes are made to a 
data product, every change is automatically tested for either code 
or data errors.

Additionally, the DataOps philosophy requires that at least two 
people review changes before they are pulled from a repository 
or merged into the codebase. Repositories should contain every 
aspect of your data product. They should monitor when anything 
is accessed or changed, who changed it, why it was changed, and 
who approved it, thus creating an audit trail that will remain with 
the data forever.

In DataOps, having a single Source of Truth is an absolute require-
ment and is the root of much of the governance capabilities. As in 
DevOps, your principal Source of Truth is the code and component 
repository.

Scaling with Automated Testing
Automated testing is one of the features brought from DevOps, 
where automated testing and deployment increased the ability to 
scale. Data requirements are already pushing data teams to their 
limits. The ability to test code and data is one of the factors lim-
iting growth. To overcome the problem of data products being 
released while merely “hoping” they will work, automated test-
ing can be put in place to catch most of the errors. Rapid testing 
and deployment enable large, data-heavy companies to code data 
pipelines and deploy updates at an incredible rate. It also avoids 
having to use your business users as your testers, which erodes 
confidence in the data.

In the real world, data drives critical business decisions and those 
decisions must be informed by data that the business can trust. 
Automated testing of data leads to greater assurance and quality 
in the data.
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Automated testing isn’t just about governance. Trusted data is 
critical to great business decisions.

Implementing Monitoring and Alerting as 
a Partner to Automated Testing

Testing is great at catching errors prior to releasing a data prod-
uct to production. However, automated testing is only as good as 
the tests you have created and can never cover all eventualities. 
Automated testing reduces the number of issues that get into pro-
duction dramatically but can never eliminate them entirely.

Once a data pipeline is in production, monitoring and alerting are 
put in place to catch errors that may have been overlooked as well 
as new errors caused by changes. You don’t want the end-user to 
become your monitoring and alerting system!

When the automated monitoring system detects errors, the data 
analytics team is automatically alerted. Because of the Agile nature 
of development, change is expected, and corrections are sim-
ply added to the next release. Error corrections are thus included 
more quickly. In the past, developers fixed code and waited for a 
major release, in which many errors were fixed at the same time. 
With Agile development, errors caught by monitoring and alerting 
can be handled immediately.

Collaboration and Self-Service Analytics 
(Data Catalogs)

DataOps has a core principle that collaboration is the key to suc-
cess. One factor that has always limited data teams is the abil-
ity for large team sizes to effectively collaborate. Collaboration 
among members of a team, and across disciplines, leads to crea-
tive solutions and better results. It is paramount to include end-
users and stakeholders in your discussions because they have the 
best idea of what they need from a data product and will be the 
ones to determine if your data product is a success. Including end-
users also minimizes the amount of time spent heading in the 
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wrong direction. When end-users and stakeholders feel they’ve 
been heard, they remain happier along the path to the end result.

Self-service data analytics, underpinned by rich, accurate, and 
up-to-date data catalogs are the utopia of data platforms today. 
To enable self-service data analytics, business users, data scien-
tists, and data analysts must be able to access an up-to-date data 
catalog, easily find the data they want, get access to or request 
access to that data, and upon receiving that data, be able to make 
use of it within the privileges granted. #TrueDataOps is the 
orchestrator that enables this utopia.

The development of the #TrueDataOps philosophy and the seven 
pillars of #TrueDataOps are revolutionary. Like all new para-
digms, #TrueDataOps requires company-wide participation in its 
adoption. Collaboration brings the company together in the cre-
ation of its data products. And collaborative practices lead to bet-
ter understanding and greater trust in one of the company’s most 
important assets: its data.
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Chapter 5

IN THIS CHAPTER

»» Executing pipelines

»» Testing code

»» Managing code branches

»» Auto-documenting code

»» Creating self-service using data catalogs

Putting Together 
DataOps Resources

Working with DataOps, you often hear the word orchestra-
tion. Orchestration is the essence of DataOps. Like a 
symphony, data is orchestrated from its inception 

through to its storage and delivery. Many tools are used at differ-
ent stages of the orchestration, like the instruments in an orches-
tra, to bring about results.

One of the keys to using different tools within a DataOps orches-
tration is that these tools must have a way of intercommunicating 
about the data using metadata. It is therefore critical that you use 
metadata-driven development tools.

Core Building Blocks of DataOps
The practical application of the DataOps philosophy consists of 
implementing several core building blocks. Without the use of all 
of the components listed in this section, the adoption and imple-
mentation of the DataOps philosophy cannot and will not be suc-
cessful. Therefore, this section looks at these components.
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Pipelines
DataOps fosters building value-led data pipelines. These pipelines 
are value-led because their adoption leads to a reduction in fraud, 
improvements in customer experience, increased uptake, and the 
identification of opportunities.

Two types of pipelines exist:

»» Development and deployment pipelines: In DataOps, these 
pipelines use continuous integration and continuous delivery 
(CI/CD) to build, test, and publish a data platform’s containers, 
application programming interfaces (APIs), device drivers, and 
libraries. They contain all the capabilities of a typical CI/CD 
pipeline. DataOps just adds functionality to the CI/CD pipeline.

»» Data pipelines: In data pipelines, data moves through from 
ingestion, transformation, testing processing, and numerous 
other steps. The pipeline is an orchestration component — 
the pipeline is orchestrating the jobs that move data, but it 
isn’t moving the data itself. A company likely has several data 
pipelines. These can run anywhere between every 5–10 
minutes to hourly, daily, or even weekly, depending on the 
type and depth of testing that must take place. For instance, 
very large data sets may involve a great deal of testing that 
you wouldn’t want to do hourly or even daily.

Pipelines control the logical flow of jobs: which ones need to hap-
pen in which order, which pass data to each other, which much 
success for others to be attempted, and so on.

A good pipeline should have a number of characteristics:

»» Repeatable: A pipeline should be able to be run many times.

»» Idempotent: Repeated runs for a pipeline with no changes 
to input states should not change the target system.

»» Branch- and environment-aware: There should not be 
different pipeline definitions for different branches. A single 
pipeline definition should be inherently branch-aware.

»» Selectable: It should be possible to select which pipeline 
(chosen from multiple pipelines, perhaps based on fre-
quency) should run in any circumstance.

A pipeline is usually presented visually as a set of jobs including 
their sequencing and dependencies, as shown in Figure 5-1.
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Jobs
Jobs are the elements in a pipeline created to orchestrate the data 
pipeline’s workflow. Jobs consist broadly of:

»» Which technology they apply to (Snowflake, Talend, Stitch, 
Python, HTTP API, and so on).

»» Configurations needed to drive that step.

»» Details of which location this step should be executed in. For 
example, it may need to be executed securely inside a data center 
or private cloud if it needs access to specific data or systems.

»» Criteria for this job to succeed.

»» A definition of how this job should change its behavior when 
running in different environments or branches. For example, 
a job that ingests large amounts of source data in production 
may not do the same in development.

A job is usually visualized as a node within a pipeline, as shown 
in Figure 5-2.

Version control
In the DevOps paradigm, version control (or source control) is the 
practice of tracking and maintaining changes to software source 
code. It helps solve the challenges of multiple software develop-
ers working on the same software development project by track-
ing individual changes, keeping a history of these changes, and 

FIGURE 5-1: Pipeline visualization.

FIGURE 5-2: Job visualization.
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preventing concurrent work from conflicting. In the rare event of 
a failure, it also allows changes to be rolled back and the target 
systems to be reverted to their previous state.

The DataOps philosophy adopts these principles and adapts them 
for data, keeping all the inherent governance and change control 
implicit, but adding key capabilities that make it work with large-
scale data environments.

Git is the version control system most commonly used by DevOps 
and DataOps implementations. It is recommended by major role 
players in this space.

Branch
It is impossible for multiple members of a data team to work 
simultaneously on the same files without negatively affecting 
each other’s changes. Modern source control tools like Git have 
the functionality that makes it easy to create individual feature 
branches of the code repository. One of the key requirements of 
DataOps is the ability to tie together branches and environments. 
For example, the master branch is the one that drives the produc-
tion environment, the QA branch is the one that drives the QA 
environment, and so on.

Managing branches becomes important in large projects. Hav-
ing a way to see where a particular branch originated (where it 
was “cut from”) and where and when it was merged back is very 
important. Figure 5-3 shows an example.

FIGURE 5-3: Branching graphs.
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Merge request
Once a feature branch has been checked, it can be changed, tested, 
and then sent back to a higher-level branch, such as the mas-
ter branch, using a merge request. The merge request also serves 
as a code review tool. This is where the “other pair of eyes” to 
review your changes comes into place. Once your colleague has 
approved your changes, the code branch is merged back to the 
master branch. A DataOps tool should support a robust process 
for merge requests including approvals, comment, and discus-
sions. You should be able to see the results of pipelines for that 
merge request and all the changes it contains. Figure 5-4 shows 
an example.

Automated Regression Testing in a  
Test-Driven Development

Testing is critical in any product. In the software world, the con-
cept of releasing a new version of a product without a lot of test-
ing (in reality, virtually all automated testing) is unthinkable. And 

FIGURE 5-4: Initiating a merge request.
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yet, this is what happens with data in most companies all over the 
world. Even in a simple case where just a few hours’ worth of data 
has been loaded, you still have a new version of the data product, 
and you shouldn’t think about releasing this unless you’ve per-
formed a good set of tests against it. Users typically prefer data 
that is slightly older than data that is up to the minute but known 
or suspected to be bad.

In test-driven development (TDD), you write testing procedures 
before you write a single line of code. Amazingly, knowing the 
criteria you’ll be testing for allows you to plan for failure condi-
tions. Thus, you can reduce failure and the number of iterations 
you may have to go through in development.

Implementing test-driven development and planning tests ahead 
of time allows more collaboration. When considering constraints, 
you can talk with others about what those constraints should be. 
Although iterative development may catch these refinements 
later, planning for them beforehand saves time and results in a 
better end product. TDD is also a rigorous way of defining the 
expected behavior of the system. Overall, it results in a better-
defined requirement with many more of the edge cases thought 
through.

Managing Continuous Pipeline 
Development and Version  
Control Using Git

Many version control systems (VCS) have existed over the years, 
though Git recently has become overwhelmingly dominant.  
A good Git system is the key to massively concurrent development 
and collaboration (the largest Git repositories have thousands of 
commits per week by hundreds of different people). A large eco-
system of tools and development environments is also available 
to support Git.

Intelligently managing  
branches with Git
A linear version control system is simple to imagine because each 
version follows its predecessor. That’s also the problem with this 
system — each version must be based on the previous version. 
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Linear versioning was common in the old waterfall development 
method where versions were identified by a cryptic string of 
numbers, such as Version 1.6.7.2.

The process is challenging if several colleagues are working on 
different versions of the code and want to merge their changes. 
In the Git feature branch method, developers can create individ-
ual branches that are safe and isolated, only merging back to the 
master branch when the changes have been approved.

Using a Git repository over a linear repository gives you far more 
flexibility, particularly when your development team might be 
distributed or when the developers may not always have access to 
the most recent codebase.

Requiring push-button pipeline 
execution
One of the essential features any DataOps platform must pro-
vide is push-button data pipeline execution. With a simple click 
of a button, the DataOps platform must be capable of executing 
several pipelines against the data simultaneously. Push-button 
means that it’s the job of the pipeline to decide what work needs 
to be done based on the branch it’s running in and the state of 
the target system. Pipeline executions should be repeatable and 
idempotent (meaning they can be run repeatedly producing the 
same result).

Managing the environment with 
branching
The benefits of implementing the DataOps philosophy is that it 
allows for diverse data teams to work simultaneously on a data 
product or data pipeline implementation.

This is achievable by using a version control system that allows 
full branching. Working within the Git repository, all users can 
collaborate on different branches in much the same way that 
software developers work. Two main types of branches exist:

»» Long-lived branches: These branches generally always exist 
and are connected to data platform environments that are 
similarly long-lived.
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»» Feature branches: These should be short-lived branches, 
living just long enough to develop and test a feature or 
enhancement before being merged into a long-lived or 
integration branch. The data platform environments they 
dynamically create should be similarly short-lived and 
deleted as soon as the development has finished. Creating a 
feature branch is simple using DataOps for Snowflake. Zero 
Copy Clone is a feature of Snowflake that allows a branch of 
the production environment to be instantly created in the 
feature branch, where analytics can be coded and tested.

A third type of branch is helpful for advanced use cases. If a large 
feature is being worked on — call it “Feature X” — it is com-
mon to create an integration branch, such as feature_x, which 
is created from dev. Many feature branches are then cut from 
there, developed in, and merged back (through merge requests) 
into feature_x. This acts as the integration areas for all the sub-
features of Feature X. When all the features of Feature X are com-
pleted and tested together in feature_x, a merge request is then 
created to merge this whole feature atomically into dev.

Automate your testing — monitoring 
for what falls through the cracks
In a traditional software development model, the more money 
invested in the data platform, the higher the cost of future 
work, including maintenance and new developments, resulting 
in sprawling code and increasing complexity. These factors add 
up to the fact that testing will be more resource-intensive and 
convoluted.

Automated regression testing solves these challenges, reducing 
cost and the burden on the data team. The equation is as follows:

In order to deploy new updates confidently and quickly, you need good 
test coverage all of the time. As the data product increases in size, the 
amount of testing required increases exponentially.

The only way to solve this equation without automation is to 
apply an exponential amount of resources over time  — clearly 
unacceptable from a cost perspective. The alternative is to add 
automated testing where the test sets are ever-increasing as the 
data product increases. This solution creates an additional com-
pute workload over time where the cost to test the data product 
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over time increases, but only at a tiny fraction of the cost of hav-
ing people do it. The elastic compute of data platforms like Snow-
flake means that this can still be performed quickly.

Automated testing is about preventing errors and mistakes from 
creeping into production. However, it cannot and will not ever 
be perfect. Therefore, adding automated monitoring into the mix 
is advantageous. The principle of automated monitoring means 
accepting that, although automated testing is integral, it can 
never be perfect, and eventually an error will slip through. This is 
where monitoring plays its part. It can pick up the small mistakes 
that might slip through the automated regression testing process. 
The DataOps philosophy does not see this as a negative but as a 
controllable reality.

Auto-documenting for governance  
and configuration control
No one likes to create documentation, but it’s necessary. In the 
software world, code documentation and architecture diagrams 
used to be created before development started. This was impor-
tant for legacy waterfall development because the time and cost to 
fix a mistake or envisioned scenario were high. A long and invari-
ably losing battle then ensued to try to keep the documentation up 
to date with the real code as it changed over time.

Once Agile development became commonplace, this approach was 
abandoned in favor of documentation and diagramming that were 
produced automatically from the code itself as part of the build 
process. The need for large upfront designs was replaced with a 
development process that was fast to adapt to changes and there-
fore did not penalize upfront mistakes or omissions.

The same holds true for DataOps. Traditional data architectures 
and documentation are far less important, especially after the 
first version of a data product, replaced instead with rapid itera-
tions and automatically produced documentation and diagrams. 
Using automation to do the mundane work for you only makes 
sense.

Documentation is usually formatted using the Markdown lan-
guage (amusingly enough, a markup language) to format plain 
text documentation stored in the repository with the code.
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In a CI/CD environment, you don’t want to get bogged down in, or 
skip, the documentation to meet your Agile commitments. Docu-
mentation is an integral part of governance. Therefore, automat-
ing it is a core requirement. Finding tools that will work within 
your orchestration is key.

Building data catalogs from facts, not 
harvesting and inference
One of the goals of an exemplary DataOps implementation is that it 
generates user-facing data catalogs. When you go to a restaurant, 
it’s nice when the menu describes the offerings in some detail so 
you can make a good choice. The same is true of data catalogs. 
Describing what the data contains allows users to select data in a 
self-service fashion. Gartner says that data catalogs “have gradu-
ated from an up-and-coming technology to a must-have.”

The data cataloging ecosystem is rapidly developing powerful new 
concepts like machine learning (ML)-augmented catalogs that 
can use ML to discover your data, curate it, update a profile, per-
form tagging, and create semantic relationships between distrib-
uted and siloed data to allow simple keyword searches through 
the metadata. ML can even recommend transformations and 
auto-provision data and data pipeline specifications.

However, even with ML augmentation, any data cataloging is only 
as good as the data (and metadata) it has access to. A DataOps 
pipeline has access to a huge array of metadata, including where 
data came from, how it has been transformed and processed, how 
it has been tested, and those test results, to name just a few. This 
data is valuable for the enrichment of a data catalog to augment 
what it has learned from harvesting specific systems.
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Chapter 6

IN THIS CHAPTER

»» Getting started on the right path with 
DataOps

»» Selecting the right business case

»» Building the DataOps team with 
stakeholders and data experts

»» Choosing the right DataOps platform

Getting Started with 
DataOps

You can develop data applications that deliver value faster, 
with greater customer satisfaction, at a fraction of the cost 
of traditional data analytics. At enterprise scale, embracing 

DataOps is the way your business will remain competitive. Smaller 
companies that use data to gain insight can benefit by following 
many of the principles of DataOps, even if they aren’t managing 
terabytes of data on a data platform. All data-centric businesses 
can benefit from the principles of DataOps, and in particular, 
#TrueDataOps.

Embracing the #TrueDataOps Philosophy
#TrueDataOps is a set of principles translated into technical 
practices, cultural norms, and an architecture that enables rapid 
experimentation and improved insights for customers. Of prin-
cipal importance is the collaboration among data engineers, data 
scientists, analysts, stakeholders, and end-users. Collaborative 
practices are established across complex sets of people, tech-
nologies, and environments. This communication begins any 
#TrueDataOps adoption because buy-in to the philosophy is more 
important than purchasing tools. Without a shared understanding 
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of how the application of these principles should work, you won’t 
achieve consistent results. Collaboration, although made easier by 
DataOps tools, can’t be automated. Everyone must participate.

Although DataOps is not exactly DevOps, the #TrueDataOps phi-
losophy is born out of the DevOps principles; therefore, in #True-
DataOps, you’ll experience many of the life-changing strategies 
taught by DevOps that have the potential to supercharge your 
business. DataOps provides rapid time-to-value through Agile 
development using an orchestrated data pipeline, a source code 
control system that supports Agile development and automates 
testing, documentation, and audit trails for better governance.

Selecting the Right Business Case
When your data platform looks more like a data swamp and gain-
ing insight from it seems like wizardry over a cauldron, it’s time 
to begin unlocking its value one small project at a time. Pick a 
use case that will return value quickly and easily, then rinse and 
repeat. Starting the engine of continual development is all it 
takes. If you begin with a small project that leads to quick success, 
you’ll motivate all the people involved to achieve more success 
with even more data. Before long, the platform will begin looking 
manageable and everyone will have bought into a new, and much 
more modern, way of working. Soon you’ll have a well-organized 
data product including a catalog with detailed metadata that pro-
vides true business value.

Engaging with the Right Stakeholders
Discussions of data analytics or data platform development often 
begin with the technical team and the end-users. Instead, con-
sider starting your DataOps journey by enlisting executive stake-
holders who can best align your DataOps efforts with company 
goals. Once you have executive enthusiasm for your project, that 
support will permeate every department.

Often these executive stakeholders already understand the ben-
efits of DevOps and Agile development and are seeing the ben-
efit of it elsewhere in the organization. The goal is not to explain 
something new, but to take something trusted and familiar and 
apply it in the context of data.
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One of the challenges in some companies is that departments have 
created data silos. Thus, getting stakeholders from all depart-
ments to buy into the DataOps philosophy is crucial. Once these 
department heads understand how their data will be protected, 
they may be more willing to discuss how it can be transformed 
and incorporated into new data products that will benefit their 
departments as well as others in the company.

When the goals have been set and departments are on board, col-
laboration among end-users, data scientists, data analysts, and 
data engineers will lead to data products that provide insight, are 
reusable and trusted, and are accessible from a catalog.

Building a DataOps Team with  
the Right Help

The goal of any DataOps team is to deliver high-quality data ana-
lytics rapidly and securely. The DataOps team should include the 
skills found in the following roles:

Data engineers perform crucial initial steps such as migrating 
data from business applications. These can include, for example, 
customer relationship management (CRM) or human resources 
systems. Data is moved to the data platform, and the data engi-
neer develops the code to transform raw data and populate sche-
mas within the data platform. Data engineers also understand 
test-driven development principles and help design and imple-
ment tests to assure data quality.

Data analysts and business analysts provide insights to clients 
from the data stored in the platform, know the data catalog inside 
and out, and know the tools that generate meaningful views of 
data. The insights usually provided by the data analyst generally 
answer questions about how things have performed in the past 
and how they are performing now. Increasingly, this role is filled 
by the business departments themselves and in DataOps plat-
forms that support self-service (such as DataOps.live). In many 
cases, analysts are not simply consumers of the data but are mak-
ing and submitting new changes to the data product, especially 
around how data is transformed and tested, to support their own 
consumption requirements.
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Data scientists create algorithms that solve problems by creating 
unique combinations of data and working with data to provide 
forward-looking insights. This multi-disciplinary field is most 
associated with data mining of Big Data and the use of artificial 
intelligence (AI) and machine learning (ML) to glean new insights 
from distributed and massive data sets, often to produce predic-
tions about the future.

AI and ML are here to stay, and businesses that use them to gain 
insights from their data are succeeding over those that don’t. AI 
and ML require exceptional access to trusted data. Overcoming 
siloes, whether physical or virtual, based on security, is the way 
forward that allows AI access to heterogeneous data. This is true 
not only when using AI but for all data analytics.

DataOps engineers understand and apply the principles of 
DataOps to a data product. A team’s DataOps engineer has a broad 
understanding of DevOps principles like Agile development, data 
orchestration in a DataOps environment, and the tools used to 
automate processes in the data pipeline. It may be possible to 
combine the skills of the DataOps engineer with other skills on 
the team, eliminating the need for a specific role as a DataOps 
engineer.

In DataOps, as in software development, not everyone on your 
team needs to know everything. Typically, a person with DataOps 
engineering skills focuses on building data and orchestration 
pipelines, with less concern about the details of individual steps, 
while a data engineer or analyst may rely on pipelines that have 
been built for them and focus on the internals of each job. This 
closely mirrors the relationship between DevOps and software 
engineers.

One other team or function — data governance — may also cross 
the disciplines. Data governance ensures that data is secure and 
meets all government and privacy requirements. Because of the 
high business cost of failure in this area, this function is crucial.

Because all the team members must know and adopt the overall 
principles of DataOps, collaboration should include a discussion 
of how to implement these principles and not return to older and 
less efficient methods.
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Choosing the Right Technology Platform
Snowflake’s data platform is built on a SQL engine designed to 
work in the cloud and separates compute from storage. Because it 
employs the software-as-a-service (SaaS) model, Snowflake has 
no equipment or maintenance overhead. It embodies the archi-
tectures of both shared-disk and shared-nothing architectures 
where data repositories are stored. Queries are performed using 
massively parallel processing (MPP) compute clusters, with each 
node in the cluster containing a portion of the data locally.

The goal in selecting the right DataOps technology platform is 
to find the platform that works best with the tools you already 
use. It should create an end-to-end orchestration of the tools you 
use and allow for continuous integration/continuous delivery (CI/
CD) development. It should incorporate a repository that enables 
flexible development with branching, enforces security, creates 
an audit trail, and makes use of automated documentation and 
automated testing for governance.

Until recently, many organizations that wanted to follow a 
DataOps methodology had to build everything themselves. This 
typically involved selecting a range of technologies and under-
taking significant work to assemble them into a viable DataOps 
platform. Figure 6-1 shows an example of one such assembly.

FIGURE 6-1: Trying to build your own DataOps platform.



52      DataOps For Dummies, DataOps Special Edition

These materials are © 2021 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Initially, the work required to select and deploy these technologies 
is relatively small, though the overall work required for such an 
endeavor is far larger than most organizations think. It includes:

»» Select technology components. Install and configure them 
correctly.

»» Build comprehensive integrations between components.

»» Build a large number of data- and enterprise-specific 
features on top of these components because none of them 
support these features.

»» Create integrations with all the current and future data 
technologies you will use.

»» Design and build a highly available and scalable architecture 
where you can run all of this.

The biggest pain point, however, is not the initial build. Rather, 
it’s the ongoing maintenance and work required to keep the plat-
form healthy and up to date with tens of different technologies 
and integrations, many of which are incompatible with different 
versions of each other.

All this work is necessary to build and maintain a steady state, 
but that’s only the beginning. DataOps is progressing rapidly, and 
cloud data platforms like Snowflake are releasing advanced new 
features all the time. Your organization can’t take advantage of 
these innovations if your DataOps platform doesn’t support them.

Practically, the minimum team size required for an organization 
to assemble and build its own DataOps platform long term is five 
full-time staff members, which is rarely cost-effective.

DataOps.live for Snowflake manages your DataOps pipelines 
and embodies all seven pillars of #TrueDataOps, discussed in  
Chapter 4. Your data, stored in Snowflake, moves through a pipe-
line of orchestrated tools in an extract, load, transfer (ELT) fash-
ion with the tools you already use.

CI/CD with automated testing in a Git repository enables rapid, 
trusted, and parallel development using branches. Snowflake cre-
ates branched data sets using zero-copy cloning. New branches 
of the data product can be quickly created so that developers can 
work with a current copy of the production data and then destroy 
the copy when development and testing are complete.



CHAPTER 6  Getting Started with DataOps      53

These materials are © 2021 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

Some DataOps platforms provide excellent DevOps capabilities 
(they are really DevOps platforms) with little understanding of 
data. Others have a good understanding of data and the data eco-
system but have poor DevOps capabilities. Only DataOps.live has 
both.

The DataOps.live platform allows agility through simplified 
orchestration and management, parallel collaboration leading to 
faster development times, and automated testing.

Get on With It
DataOps is all about achieving faster time-to-value. The princi-
ples of Lean and Agile development promote diving in and getting 
started. Creating the team, getting them talking about require-
ments, and perhaps creating tests of how the results should 
appear, is enough to begin creating your data product.

Here are some pointers to keep in mind:

»» Start with a clear understanding of how critical storing data 
in raw format through ELT can be.

»» Create atomic and reusable code to begin creating value.

»» Automate what you can at each step.

»» Fail fast: Fix code often enough so errors don’t appear in 
your data for users to find.

»» Overcome siloed data wherever you find it; address physical 
silos and logical siloes or those created by security barriers.

»» Involve the end-users and collaborate daily or even hourly.

»» Avoid use cases where a large number of different data sets 
are needed to deliver even basic value.

»» Don’t forget the value of automated testing. Nothing shows 
more value than showing that the data the business has 
been using for years has errors in it!

Many of the most successful DataOps projects began as simple 
pilots. After a few weeks, these pilots showed such good results 
that the business adopted them as the new way of working. A few 
such projects have had terabytes of data in production and deliv-
ered business value in even less time — days rather than weeks!

https://www.dataops.live/
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Chapter 7

IN THIS CHAPTER

»» Learning why a move to DataOps makes 
sense

»» Discovering why DataOps leads to lower 
costs and greater customer satisfaction

»» Understanding how to justify DataOps to 
the rest of your business

Ten Reasons to Move 
to DataOps

Today’s world is data driven. Being able to gain insights from 
this data to make better business decisions is key to success. 
Many reasons exist to change your data project manage-

ment to the DataOps method, but here are the ten most 
powerful.

Using What You Already Have
Many companies have a large investment in the tools they use 
to manage data, develop data products for analysis, and provide 
governance. If these tools can work in an orchestrated environ-
ment, you don’t need to discard them, along with the training 
required to become proficient with them. Tying your existing 
tools together in an automated and orchestrated environment 
makes them more powerful. For example, not running data pro-
cessing until the required sets of data ingestion have finished and 
passed automated testing ensures the processes don’t overlap but 
run as quickly as possible. It also ensures that ingested data isn’t 
processed if it’s bad, or the ingestion process fails. The tools used 
may be unchanged but orchestrating them together provides con-
siderable additional value.
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In many cases organizations have legacy tools that they plan to 
move away from, but it’s far easier to do this in a planned and 
controlled way if the new and old systems can be orchestrated 
as part of the same pipeline during a transition period. This also 
allows automated testing to be applied to confirm the functional-
ity of the new system matches the old one.

Enabling Agility and Governance
Agility, the rapid cycle of development and integration, must be 
balanced with good governance, or projects will become ungov-
erned, unmanageable, and a nightmare at the end when you try to 
discern documentation or apply security after the fact.

Working within a repository such as Git, you can branch your code 
development so that development is done in parallel and merged 
later. Using a repository creates an audit trail of who made 
changes, when they were made, and why. It also layers in security 
by limiting access.

Typically, a good governance process imposes a minimum 
amount of time for a change to be fully pushed through the cor-
rect process — this can often be measured in days or even weeks. 
When a requirement is urgent or critical, good governance is often 
bypassed. By contrast, a good DataOps process should allow a 
complete change lifecycle in about an hour. Even urgent require-
ments can be done the right way, and no time or effort is wasted 
for routine requirements.

Automating your testing is an integral, and often overlooked, 
part of achieving agility and complying with good governance. 
Good governance should require you to ask, “How do I know that 
what I have changed doesn’t break anything?” Automated testing 
ensures this.

Responding More Quickly and Shortening 
Time to Value

When you receive a data analysis or new feature request, the 
requirement is typically immediate. Lean principles promote 
the idea of providing a solution as quickly as possible with the 



CHAPTER 7  Ten Reasons to Move to DataOps      57

These materials are © 2021 John Wiley & Sons, Inc. Any dissemination, distribution, or unauthorized use is strictly prohibited.

smallest amount of work expended. You can begin immediately 
and then continue improving incrementally, in collaboration with 
the entire DataOps team, including the stakeholder. Thus, the cli-
ent begins seeing results immediately. Even if the results must be 
refined, end-users have the satisfaction of immediacy, participa-
tion, and ownership of the end result. Ultimately a fast response 
to the business comes as a combination of:

»» Getting started quickly and minimizing wasted manual effort 
setting up environments

»» Efficient development

»» Rapid testing and validation of technical functionality

»» Rapid validation of functionality with the stakeholder

»» Rapid ability to follow a good governance process

»» Rapid deployment of changes into production once approved

All these factors combined can reduce the time to deliver a new 
requirement into a product from months to days, or even hours.

Demonstrating Assurance
Demonstrating assurance means not just knowing that you’ve 
done the right thing, or even that you have your own test results 
so you can demonstrate to the business that you’re doing the 
right thing when asked. Demonstrating assurance means being 
able to proactively show the business that you know you’re doing 
the right thing, 24/7, even when no one is asking. This capability 
gives the business much higher confidence in the data. Several 
reasons account for this, but the most fundamental is automated 
testing that provides results you can share with the business (for 
example, through a data catalog).

Try implementing a test-driven development methodology by 
testing your data as you develop against a test plan that you create 
before you even begin coding. You’ll trap errors before the end-
users catch them, further increasing stakeholders’ confidence.

An audit trail of all changes, showing when they were made and 
why, allows you to document your development path and show 
test results. Finally, adhere to the #TrueDataOps principle that 
before you merge code, another person reviews it to make sure 
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it’s correct. This practice gives the business confidence in being 
protected even when someone is having a bad day.

Once your data is in production, #TrueDataOps suggests that you 
use automated monitoring. This approach makes sure your test-
ing doesn’t miss anything and that you catch errors in the data 
when they occur. It is most relevant for providing visibility and 
showing business users good results without them asking. Don’t 
wait for users to ask how well you are doing and how good your 
data is — show them proactively. Greater data assurance leads to 
greater customer satisfaction and a lower workload on data teams.

Improving Security, Governance,  
and Change Control

Security concerns are what often drive stakeholders to create 
siloed data. Creating parameterized and anonymized views of the 
data allows it to be used and reused in data projects without com-
promising security.

Automated regression testing through the cycle, along with auto-
mated generation of documentation, accelerates you along your 
way without sacrificing critical governance requirements.

In addition, the security elements of data access (the permissions 
and grants on the data itself) are some of the most critical require-
ments to automate with DataOps. For example, if a mistake is made 
manually, adding or removing a column is undesirable. But if a mis-
take is made while manually applying a grant to data, the results 
might be catastrophic — potentially exposing personally identifiable 
information (PII) or commercially sensitive data to the wrong peo-
ple. Automating the application of all security policies allows them to 
be tested safely in non-production environments, giving assurances 
that they will perform as required when deployed to production.

Lowering Project Costs
The Agile development method, along with development efficient 
tooling, gets you to results sooner. These improvements are pos-
sible, in part, because testing and documentation have been auto-
mated and implemented as an integral part of development rather 
than being tacked on at the end.
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Lowering the number of tasks done manually frees your data teams 
from mundane tasks to tackle projects more efficiently. Thus, you 
can effectively scale your teams instead of simply throwing more 
people at the growing need for business intelligence.

Because DataOps can automatically provision additional resources 
when necessary, it assures that your environment is always ready, 
no matter the load placed on it, but with no need to over-provision.

Taking Advantage of Modular 
Components and Code

Data products built from reusable, atomic code modules enable 
fast development with the least risk. Using pretested and proven 
code saves valuable human development time. Reusing data mod-
ules increases data assurance because the modules have been pre-
tested and used in a production environment. They also lead to 
the development of a self-service environment where a greater 
understanding of what is already available avoids redundancy and 
engenders creativity.

Data products increasingly employ a large degree of potential 
repetition, applying the same logic again and again to differ-
ent parts of the system. Repetition is the enemy of productivity 
and maintainability. A good DataOps approach allows procedural  
generation of code — for example, applying a simple snippet of 
code that can loop through a list and apply each element to a tem-
plate. In many cases, this practice can reduce the volume of code 
by as much as 95 percent, meaning not just less work to imple-
ment but a dramatic reduction in duplication.

Increasing the Capacity of Your Team
Turning your data team into a DataOps team increases its  
capacity by incorporating collaboration, code reuse, continuous 
integration/continuous delivery (CI/CD) development, product 
orchestration, and automation. When all the mundane mechanics 
are either removed or fully automated, the team is free to devote 
most of its time (previously spent on these tasks) to providing 
business value.
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The team’s effective capacity can also be increased by allowing 
a greater degree of self-service. For example, a business analyst 
might write a requirement as a set of bullet points to be trans-
lated into code (with the risk and overhead of misunderstanding, 
incomplete requirements, and so on). Alternatively, the analyst 
can create a feature branch, define the logic as a simple SQL state-
ment, and submit a merge request. At best, the core development 
team can simply merge the request; at worst, this method is a more 
rigorous way for analysts to define their needs. In most cases, the 
request needs only a bit of tweaking to prepare it to merge.

Collaboration Across an Organization
At the highest level, collaboration among stakeholders, data engi-
neers, scientists, analysts, and end-users builds a shared vision. 
More tactically, a #TrueDataOps approach allows teams from an 
individual up to hundreds, or even thousands of contributors, to 
collaborate within a single project. However, true agility isn’t only 
about collaboration within the development team; collaboration with 
stakeholders is crucial as well. A #TrueDataOps approach allows the 
team to develop a new feature or enhancement and share the results 
with stakeholders virtually, in real-time, to get their feedback.

Agile practitioners don’t just acknowledge that it’s hard for stake-
holders to communicate perfect requirements the first time; we 
actively seek stakeholder review of our work while in progress and 
solicit feedback and improvements to make the final results bet-
ter. Involving end-users and department managers in the process 
creates a sense of ownership and can encourage a future interest 
in self-service.

Lowering Barriers to Success
For most businesses, a requirement for a 6- to 12-month data proj-
ect before any value is seen is unacceptable. #TrueDataOps has 
shown that iteration and adaptation beat upfront planning almost 
every time, and therefore the value of a full, upfront detail plan is 
low anyway. Having an idea of what you want and how you want 
it to work is all you need to begin developing. By doing so, you can 
quickly show value to the business. You also create a much lower 
barrier for sign-off by the business.
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