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In the ever-evolving landscape of data-driven decision-making, organizations are navigating intricate
information networks, seeking to extract meaningful insights from increasing volumes of data and
disparate data types. This journey, however, is riddled with challenges, from data inaccuracies and
incomplete pipelines to compliance concerns and collaboration bottlenecks. As the value of data
increases, so does the urgency to ensure its reliability, accuracy, and trustworthiness.

This eBook is a lesson in data observability, dissecting its underlying principles, pillars, and immense
potential for revolutionizing how organizations harness their data resources.

CHAPTER ONE

Defining data observability

Observability refers to the extent to which you can understand the internal state of a system by
looking at its external outputs.

Initially drawn from control theory, “observability” was integrated into software engineering. As
DevOps gained prominence, observability became a vital concept in software engineering. With the
increasing complexity of cloud infrastructure, software observability tools have become essential for
engineers to gain a comprehensive view of their system architecture and efficiently address bugs
and performance issues by identifying root causes. Companies like Datadog and New Relic played a
significant role in shaping software observability as we know it today.

In today’s data-driven world, organizations recognize the significance of maintaining high-quality
data. They are establishing processes and protocols to ensure data quality. This is where data
observability comes into play as a rapidly developing technology that aims to eliminate data
uncertainty and empower organizations with real-time intelligence. By allowing data consumers to
monitor their data, identify potential problems, and obtain contextual information for resolution, data
observability becomes an invaluable tool in combating data entropy. While it may require an initial
investment in tools and resources, the long-term benefits include reducing the probability of bad
data impacting business operations.

Observability refers to the extent to which
you can understand the internal state of a
system by looking at its external outputs.
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What is data entropy?

Data entropy refers to the growing disorder and complexity in a data system over time. Much like
entropy in thermodynamics, which represents unavailable energy and system disorder, data entropy
signifies the challenges and complications accumulating as data platforms evolve and expand. It
encompasses issues such as data quality degradation, cultural misalignment, and the organization’s
ability to leverage data for decision-making and innovation effectively.

Data entropy highlights the need for proactive measures to maintain order and efficiency within data
platforms, like implementing data observability.

To summarize, data observability focuses on monitoring data to identify issues promptly and provide
teams with the necessary context to resolve them efficiently.

To grasp the concept of data observability, it is crucial to comprehend the four key pillars that
constitute it: metrics, metadata, lineage, and logs. Each pillar plays a vital role in mitigating data
uncertainty. The next chapter is about the significance of each of these pillars.
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CHAPTER TWO

The four pillars of data observability

Data observability shares its roots with software observability, but it is important to distinguish
between the two. While metrics, traces, and logs form the foundation for software observability, they
don't fully encompass data observability.

To grasp the essence of data observability, understanding its four key pillars is where to start:

1. Metrics - Understanding the internal characteristics of data

Metrics encompass the internal characteristics of data, varying based on the data type. Numeric
datasets rely on summary statistics such as mean, standard deviation, and skewness, while
categorical data employs group counts and uniqueness. General metrics include data
freshness/timeliness, metadata completeness/volume, data duplication, metadata schema, and data
accuracy.

2. Metadata - Visibility into the data about the data

Data about the data, known as metadata, defines and describes datasets. It includes titles,
descriptions, tags, data creators, modifiers, and access permissions. Proper metadata management
enhances data utilization, findability, and information security.

3. Lineage - Uncovering the dependencies between data

While metrics and metadata sufficiently describe individual datasets, understanding their
interconnections is crucial. Data lineage reveals how different datasets and systems relate, offering
insights into data origins and destinations. By tracing anomalous data back to its source, data lineage
facilitates quick identification and rectification of issues. Moreover, it helps break down
communication barriers between teams by providing a clear understanding of downstream
dependencies.

4. Logs - Capturing interactions between data and the external world

Logs capture both machine-generated and human-generated interactions with data.
Machine-generated interactions include data movement, such as replication from external sources
to a data warehouse, and data transformation, like utilizing dbt to transform a source table into a
derived table. Machine-human interactions encompass activities like data engineers working on new
models or data scientists creating machine-learning models. Logs are critical in understanding how
data interacts with the outside world.

Combining these four pillars provides a comprehensive understanding of data infrastructure and

ensures data quality at every stage of the data lifecycle. To fully reconstruct the data's state, all four
pillars must be present and functioning effectively.
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In conclusion, data observability is a crucial aspect of modern data management. By understanding
and implementing the four pillars of data observability—metrics, metadata, lineage, and logs —
organizations can enhance data quality, improve decision-making, and maintain a competitive edge
in the data-driven world.

In the following chapter, we will discuss five key signs that indicate the need for a data observability
tool.
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CHAPTER THREE
Five signhs you need
a data observability tool

1. Incomplete or inaccurate data

Consistently incomplete and inaccurate data sets can be mitigated with data observability. Data
pipelines are susceptible to errors such as missing values, duplicated records, and inconsistent
formatting. These issues can arise from software bugs, data source changes, or human error. By
employing a data observability tool, organizations gain real-time monitoring and alerting capabilities,
empowering them to swiftly identify and rectify data quality issues before they adversely impact
critical business decisions.

2. Lack of full-stack data visibility

In complex data ecosystems, data flows through multiple stages, systems, and transformations,
making it challenging to maintain comprehensive visibility across the entire lifecycle. If your
organization struggles to track data lineage, comprehend data dependencies, or trace the journey of
data from its source to its destination, it signifies a necessity for a data observability tool. Data
observability platforms provide full-stack visibility of data assets by capturing metadata and lineage
information, enabling data teams to visualize the complete data flow. This comprehensive visibility
facilitates the identification of potential bottlenecks, streamlined issue troubleshooting, and ensures
data quality at every stage of the data pipeline.

3. Lengthy pipeline debugging

As data pipelines grow more complex, pinpointing the root cause of data issues becomes
time-consuming and arduous. If your organization finds itself spending excessive amounts of time
debugging data pipelines or investigating data inconsistencies, it serves as a clear indication that a
data observability tool is needed. Data observability platforms offer comprehensive visibility into
data pipeline processes, allowing you to trace data lineage and swiftly identify error sources, thereby
reducing the time and effort required for troubleshooting.

4. Collaboration challenges

Data teams have multiple stakeholders, including data engineers, data scientists, analysts, and
business users. Effective collaboration and communication among these individuals are essential for
maintaining data integrity and driving data-driven initiatives. Data observability platforms enhance
transparency, enabling team members to easily track data flow, transformations, and dependencies.
This shared visibility encourages responsibility and ownership over data quality, fostering a culture of
collaboration where individuals actively contribute to resolving issues collectively.
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5. Compliance and data governance concerns

Data compliance and governance have emerged as crucial for organizations across various
industries. If your business operates within a regulated industry or handles sensitive customer
information, it's necessary to ensure your data pipelines meet compliance requirements. Data
observability tools will assist you in establishing and maintaining data governance by monitoring data
quality, tracking data lineage, and ensuring data privacy and security.

In an era where data plays an increasing role in business success, ensuring the reliability and
accuracy of your data is important. Encountering incomplete or inaccurate data, spending excessive
time debugging pipelines, facing compliance concerns, or experiencing performance issues indicate
the need for a data observability tool. By implementing such a tool, organizations gain real-time
insights into their data pipelines, streamline troubleshooting processes, enhance data governance,
and optimize performance, ultimately harnessing the full potential of their data assets.

Encountering incomplete or inaccurate data,
spending excessive time debugging pipelines,
facing compliance concerns, or experiencing
performance issues indicate the need for a
data observability tool.
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CHAPTER FOUR

Maximizing ROI with data observability

The perils of bad data

Bad data can unleash many damaging consequences, including misguided decisions, financial losses,
legal ramifications, and reduced team productivity. Companies often face strategic setbacks, such as
ill-advised investments that harm overall performance due to poor data quality. As disclosed in a
2021 Gartner report, organizations face an average annual cost of $13 million per company due to
data quality issues. Unity Software, for instance, reported a revenue loss of $100 million and a market
cap decline of $4.2 billion in 2022, attributing it to ingesting bad data from a large customer. Similarly,
Equifax, a publicly traded credit reporting agency, faced the repercussions of bad data when it
erroneously provided lenders with inaccurate credit scores for millions of customers.

The impact of data quality issues

Data quality issues can result in various problems, including loss of trust in data, reduced team
productivity and morale, non-compliance with regulations, and diminished quality of
decision-making. Siloed data within departments or business units makes it challenging to gain a
holistic view of the organization’s data landscape. This can lead to ineffective decision-making,
hinder data culture, and jeopardize compliance with regulations like GDPR and HIPAA. Moreover, data
teams can become frustrated by spending excessive time troubleshooting data issues, negatively
impacting their job satisfaction and potentially leading to employee churn.

Achieving data quality through data observability

Data observability is a solution to proactively monitor and maintain data health throughout its
lifecycle. By implementing logging, tracing, and monitoring techniques, organizations gain visibility
into data streams, quickly identify and troubleshoot data quality issues, and prevent disruptions to
analytics dashboards. Data literacy, involving sourcing, interpreting, and communicating data, is
essential for decision-makers to translate data into business value effectively. Cultivating a
data-driven culture and investing in the right tools is crucial to achieving data quality through data
observability.
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https://www.gartner.com/smarterwithgartner/how-to-improve-your-data-quality
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Measuring the ROI of data observability

Measuring the ROI of data observability helps business leaders understand the value and benefits of
investing in this practice. Several quantifiable metrics can serve as a starting point for evaluating the
cost of bad data, including the rate of occurrence or number of incidents per year, time to detection,
and time to resolution. These metrics provide insights into the frequency and efficiency of
identifying and resolving data quality issues:

e Rate of occurrence or number of incidents per year: measuring the frequency of data
incidents helps to understand the likelihood or probability of such incidents happening
within a specific time period

e Time to detection: represents the duration it takes for the data engineering team to identify
a data quality issue

e Time to resolution: the average time spent from becoming aware of a data incident to
resolving it. The resolution time is influenced by the criticality of the incident and the
complexity of the data platform.

Additionally, non-quantifiable metrics such as effective decision-making, preservation of data trust,
regulations compliance, and satisfaction of the data team contribute to the overall value of data
observability:

e Effective decision-making: data observability enables the identification and timely
resolution of issues that impact business decisions. By monitoring data in near-real-time,
problems can be found early and corrected, leading to improved decision-making. This, in
turn, brings benefits such as increased profits, a stronger competitive edge, and higher
customer satisfaction

e Preservation of data trust: trust is easily lost and hard to regain. Accurate and up-to-date
data is crucial for successful data-driven decision-making. Organizations facing data quality
issues risk losing their team'’s trust in data usage, jeopardizing a strong data culture, and
leading to negative long-term consequences

e Regulations compliance: implementing data observability helps address data governance
challenges. With dynamic data flows and growing data teams, it becomes challenging to
maintain up-to-date data documentation. Lack of monitoring and timely troubleshooting of
data quality issues can result in compliance problems with regulations like GDPR and HIPAA.

e Satisfaction of the data team: data teams face constant pressure to deliver high-quality,
reliable data products that help foster a data-driven culture. Spending significant time
troubleshooting data issues instead of focusing on value-creating initiatives can lead to
missed opportunities and employee dissatisfaction. Considering the difficulty and cost of
hiring skilled data professionals, it's crucial to ensure their time is spent on meaningful work
rather than constant debugging. Read more on the importance of ensuring happiness in the
data team in this blog.
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https://medium.com/@benedettacittadin/how-to-improve-the-happiness-of-your-data-team-4f5ec1fa4668

By addressing these aspects, data observability not only provides quantitative benefits but also
safeguards against data issues, promotes trust, ensures compliance, and supports a productive and
satisfied data team.

Data quality issues pose significant business challenges, resulting in wasted resources and missed
opportunities. Investing in data observability prevents and minimizes risks associated with bad data.
By leveraging quantifiable metrics and considering non-quantifiable factors, organizations can
effectively measure the ROI of data observability and demonstrate its value to decision-makers.
Safeguarding data trust, promoting effective decision-making, ensuring compliance with regulations,
and cultivating a satisfied data team are all critical elements for maximizing the benefits of data
quality initiatives. Embracing data observability emerges as a strategic investment, safeguarding the
accuracy, reliability, and utilization of data in today’s data-driven world.
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CHAPTER FIVE
Choosing the right data
observability platform

Today's market offers a diverse range of data observability tools. However, finding the ideal platform
for your organization can be an overwhelming task. While a comprehensive benchmarking exercise
might be beyond the scope of this eBook, we aim to provide you with a concise overview of crucial
aspects to consider when evaluating data observability tools.

1. Number and diversity of integrations

An effective data observability tool should seamlessly integrate with your existing data stack. It is
essential to look for a tool that offers integrations with a substantial number, if not most, of your
other tools. The more integrations the tool supports, the higher the visibility you can achieve across
your data ecosystem.

Although numerous data observability solutions are in their early development phases and may not
fully support the entire data stack, inquire about the company’s long-term vision and commitment
to ongoing integration support. Additionally, you should also inquire about API solutions for
technologies that aren't widely recognized but could be important for your visibility needs.

2. Ease of set-up and migration

Before deciding, consider how easy it is to set up and migrate your data to the new observability
platform. Look for tools that offer automated migration options to streamline the process and reduce
the need for manual data transfer.

3. Data quality monitoring

Accurate decisions rely on data quality, so it is important to do a thorough evaluation of the data
quality monitoring capabilities of the platform. Consider features like data profiling, anomaly
detection, and data valuation rules, all of which help identify and rectify data quality issues. The tools
should provide comprehensive metrics and visualizations to track the overall health of your data.

4. Lineage

Assess how easy it is to visualize and explore data lineage within the tool. The user experience (UX)
of lineage visualization, coupled with the number of integrations, is crucial in providing a better
understanding of data lineage.

Additionally, granularity is key when identifying and troubleshooting potential anomalies. Look for a
data observability tool that offers field-level lineage, enabling you to drill down to specific fields
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rather than just examining the lineage at the table level. This feature provides more precise insights
into your data.

5. Data discovery/catalog
Having data cataloging technology integrated into a data observability platform allows you to access
all your data in one place.

6. Vendor support and community

Consider the level of support provided by the vendor. Look for documentation, tutorials, and a
knowledge base to help you navigate any challenges or issues during implementation or usage.
Additionally, explore the platform’s community, such as forums or user groups, where you can seek
advice and learn from others’ experiences.

7. Data governance and compliance

Select a data observability tool that aligns with your organization’s data governance and compliance
requirements. Evaluate the platform’s features for data masking, access controls, audit logs, and
encryption to ensure your data remains secure and compliant with relevant regulations.

8. Alerting and notifications

A robust data observability platform should provide real-time alerts and notifications to keep you
informed about any issues or anomalies in your data pipelines. Look for customizable alerting
mechanisms that allow you to set up thresholds and triggers based on your specific requirements.
The tool should support multiple channels for notifications, such as email and Slack.

9. Scalability and performance

As your data volumes and complexity grow, the performance and scalability of the data observability
platform become critical. Evaluate the tool's ability to handle large data sets and complex queries
without compromising speed and efficiency. Look for features such as distributed processing and
parallelization to ensure smooth operations even as your data ecosystem expands.

10. Cost and licensing model

Finally, consider the cost and licensing mode of the data observability platform. Evaluate the pricing
structure based on your organization’s data volume and usage requirements. Consider whether the
platform offers flexible licensing options, such as pay-as-you-go or tiered pricing, to accommodate
your evolving needs.
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Selecting the right data observability platform requires careful evaluation of various factors. From
integrations to lineage visualization, monitoring tests, user personas, scalability, and more, each
aspect plays a vital role in empowering your team to ensure the quality, reliability, and
trustworthiness of your data. By aligning these aspects with your organization’s requirements, you
can confidently choose a data observability platform that elevates your data management practices
and maximizes your data’s potential.

FINAL CONSIDERATIONS
Navigating the complex landscape of
data observability

In an era where data fuels decision-making and shapes business strategies, accurate, reliable, and
trustworthy data is paramount. The emergence of data observability as a solution to combat data
uncertainty and improve data quality marks a turning point in the data landscape.

Maximizing the ROI of data observability goes beyond the realm of numbers. It encompasses the
preservation of data trust, effective decision-making, regulatory compliance, and the satisfaction of
the data team. By considering quantifiable and non-quantifiable metrics, organizations can truly
understand the value proposition of data observability and its far-reaching impacts.

In the fast-changing world of data management, data observability shines like a guiding star when
things get complicated. Its basic principles give organizations the tools to navigate the tangled web
of data, turning confusion into clarity and chaos into order.

ﬁ% The emergence of data observability as a solution
to combat data uncertainty and improve data
quality marks a turning point in the data landscape.
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