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We know data is collected on a massive scale. International Data Corporation (IDC)
estimates that by 2025, IoT devices alone will collect 79.4 zettabytes of data, including
everything from live streams of medical information to large-scale unstructured data from
IoT devices, sensors, and other connected systems. 

Are you leveraging this data fast enough?

Data types and sources have advanced mostly due to cloud-native architectures and a
one-size-fits-all approach to collecting data that can't scale for enterprises that invest 
in digital transformation. The journey towards data collection began with the growth of
“Big Data”, which drove the demand for data lakes and warehouses to collect all data—
regardless if it was structured or unstructured. 

However, those lakes and warehouses were not built for time-series data, and as a result,
impact insights and scale. In tandem, CDPs provide a false sense of unifying and
analyzing siloed customer data, failing to pull comprehensive, rapid insights. These
antiquated approaches have become a black box for many organizations, leaving them
stranded in the complexity of extracting, preparing, and publishing static dashboards
from a historical perspective. 

Fast data is anchored in fast decision-making in real-time across time-series or streaming
data, which is generated rapidly from every customer and application interaction—and is
continuous across multiple silos and geographic locations.  

Fast time-series data requires rapid analytics to expeditiously provide actionable insights,
and mitigate waiting on lengthy data engineering to extract insights periodically—which
impacts business decisions and outcomes. This includes real-time customer, marketing,
and product intelligence to drive the right experiences and business results. 
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https://blogs.idc.com/2019/11/04/how-you-contribute-to-todays-growing-datasphere-and-its-enterprise-impact/
https://www.scuba.io/hubfs/Resources/White%20Papers/Scuba%20Whitepaper%20-%20The%20Data%20Exploration%20Manifesto.pdf


What is Time-Series Data?

Time-series data, also known as fast data, is a set of data points collected by time intervals,
allowing users to track customer behavior and product usage over time. Time-series data has
the capacity to track changes over milliseconds, days, or even years.

There are many iterations of time-series data, but they all possess three main components:

A few of the most basic examples of time-series data are:

Organizations require a unified time series analytics platform to assimilate, analyze, and
visualize time-series data to detect trends, patterns, and anomalies—often in real-time. 

Data arrives in time order and is time stamped

Time is a primary axis

Newly collected data is recorded as a new entry

Application Intelligence-how are users interacting with your applications or
service (including mobile, browser, devices)
IoT or devices

Measurement or Ad ROI spend based on customer interactions

Fraud detection requires fast insights from time-series data

Observability of real-time operational metrics

Web3 and blockchain data 

Automated customer chat interactions 

Customer survey interactions measured in real-time

Geo-location data tracking delivery packages
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Up until recently, enterprise-managed data could mostly be categorized as either “operational”
or “analytical.” This binary classification of data has since shifted.

Analytical databases (often stored in data warehouses or data lakes) are useful for detecting
patterns and attempting to predict future behaviors based on historical data. Operational data
refers to continuous transactional data such as inventory and purchase tracking, or customer
billing information.

Where does time-series data fit into this binary? 

Some view time-series data as just another form of operational data. However, there is one
crucial difference between analytical or operational data and time-series data: static versus
active. Time-series data (sometimes referred to as fast data or data in motion) is generated
and processed instantaneously by large-scale interactive applications.

This active capture and rapid processing enable organizations to act on insights in real-time,
as they’re occurring. For example, connected cars generate time-series data from sensors that
operate the car all the way through the interactions customers have with the screen or UI that
provides information about the car. The data collected provides predictive maintenance and
better customer experience due to the nature of analyzing the fast data to drive innovation
and loyalty. 

Time-Series Data vs.
Operational or Analytical Data
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The beautiful nature of time-series data is that you can perform time-window queries across
large or small time frames. This freedom gives organizations plenty of context to slice, dice,
classify, and segment their time-series data to produce actionable insights, set thresholds and
alerts, and make more informed business decisions.

Time-series data is also appended quickly, allowing us to measure, analyze, and forecast
change effectively using a series of models and techniques.

Anomaly detection: Also known as outlier analysis, anomaly detection is
used in data mining to identify data points, events, or observations that
deviate from a dataset’s normal behavior. Anomalous data can flag critical
incidents, like technical glitches or shifts in consumer behavior.

Contextual analysis: Contextual data is the comprehensive information that
provides a broader understanding of an event, person, or item. This data is
used for framing what you know in a larger picture. These relevant facts can
be utilized to analyze your customers’ behavior patterns to drive better
experiences and product innovation.

Descriptive analysis: Finds different patterns like trends, seasonal variation,
or cycles in time-series data. When adding a visualization layer to descriptive
analysis you can better understand your data while gaining a holistic view of
the business operations.

Common models used for analyzing time-series data

What Types of Analysis Can You
Perform With Time-Series Data?
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https://www.scuba.io/blog/3-powerful-time-series-analysis-techniques-to-drive-better-insights


In time-series data, variations can occur sporadically throughout the data, and more
granular analysis can help pinpoint these changes:

Explanative analysis: Attempts to understand the data and the relationships
within it, as well as cause and effect. When leveraging explanative analysis
you might ask questions like “what can I learn about data when looking at it
across time, what are the trends I see, what conclusions can I draw based on
activity?” Correlating real-time events with business data gives you a sense
of volume events. 

Predictive analysis: This type of analysis enables organizations to
understand and visualize what has happened historically, and gives context
to how a company can respond to accomplish its present and future goals. 

Forecasting: Predicts future data based on historical trends, and validates
assumptions that something will continue to operate in that way. 

Functional analysis: Pick out patterns and relationships within the data to
identify remarkable events.

Trend analysis: There are two types of trend analysis: deterministic and
stochastic. Deterministic trend analysis helps identify underlying causes of
behaviors. And stochastic trend analysis encompasses random and
unexplainable patterns.

Seasonal variation: Describes events that occur at specific and regular
intervals during the course of a year. Seasonal components can be
represented by simple regression equations.

Patterns to look at through time-series analysis 
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Applications of
Time-Series Data

Time-series analysis allows organizations to observe the complex, real-world scenarios
alongside all variables, bringing tremendous operational and business value.

There are endless possibilities for organizations to interpret and act upon the findings of
their time-series data analysis. These possibilities, and the power of time-series data,
span many industries. Here are a few examples:

1. Media & Entertainment
Develop cohorts with raw data in real-time for
targeted advertising and measurement for
increased revenue opportunities. 

Hyper-Personalization to drive better
experiences and target customers with
personalized ads geared toward their
immediate needs. 

Analyze automated signals and alerts with
smart homes devices to regulate temperature,
identify intruders, or respond to our every
beck-and-call.

Predict audience interest while understanding
audience disengagement.

Understand retention of various groups of
users with segmentation. 

Understand the impact that product changes
are having on the flow of users through the
application. 

Cross Media Measurement to track how
articles, podcasts, movies, tv shows, and other
content are performing in real-time. 
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Get a deeper understanding of its users’ habits and behaviors. Like: 

In one example, media platform Bleacher Report uses Scuba to analyze its time-series
data for real-time understanding of article performance. Like when Joc Pederson (MLB)
was slapped in the face and the story quickly began trending on Bleacher Report. By
leveraging the Scuba API and signals, they knew the story was trending in real-time and
could instantly change the prices of ads placed on that article and related articles. 

For example, if an ad is normally 5 cents, Bleacher Report could automatically update
prices to $1 or $5 based on its popularity. They also could identify in real-time which
articles they should be pumping within their site—so trending articles will now become
recommended as related.  
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2. Telecommunications
Create signals, alerts, and predictive models to ensure network reliability. 

Improve NPS scores by identifying common friction points, and proactively
finding solutions.

Increase self-service capabilities for onboarding to reduce overhead at
agent call centers.

Develop strategic and proactive notification strategies to decrease
operational costs.

In one example, a telecom giant leveraged the scalability of Scuba’s platform to
observe customer behaviors at a one-to-many, one to few, one-to-one view to learn
what happens at a customer level when call volume increases. 

How often do users come back to listen 

How often do users listen

What regions are users located in

What music sources are they using

What functions did they use

Long-term usage trends and trends over time

https://bleacherreport.com/articles/10037087-reds-tommy-pham-slapped-giants-joc-pederson-over-fantasy-football-dispute
https://bleacherreport.com/articles/10037087-reds-tommy-pham-slapped-giants-joc-pederson-over-fantasy-football-dispute


While someone is waiting in a queue to speak to
a representative, what other actions are they
taking at the same time? 

Which service was most responsive?

What actions a user(s) took before a call got
escalated to their service department 

Was the chatbot malfunctioning?

Is this a problem that’s happening to 10% of
customers? Less than 1%?

How pervasive is the issue and how should it be
prioritized against other initiatives?

In seconds, this organization can correlate influxes in inbound volume to get answers like:
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3. Enterprise SaaS & Technology

Reduce downtime by gaining a deeper understanding the application logging 

Figure out Cost+Connect fees for various customers by segmenting
customers by billed minutes, or troubleshoot load spikes

Understand change in feature use over time for specific user groups

Compare revenue or customer churn across freemium and tiered
subscriptions

At a glance view key performance measures like DAU/MAU/WAU, retention,
user engagement, flow path analysis, and more

Have a real-time understanding of product launches effectiveness 

Uncover the most common early usage patterns that lead to upgrading to
paid subscription
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What are the specific entry points for
certain types of actions?

Which existing features are most
successful?

Which types of users are utilizing
them the most?

Which features get used every day vs
only weekly or monthly?

How does usage change after a
product or feature update?

How does feature use change over
time for specific user groups?

In one example, work management platform Asana, relies on Scuba’s customized
dashboards, real-time analytics, and ad-hoc queries to analyze a very large volume of
data, quickly. Those insights inform their product design and help to answer key questions
about their users, like:

Analyze for seasonal or other time-based correlations with spikes in
customer churn

Quickly spot and ask ask questions about unexpected new behaviors 

Compare customer acquisition cost against CLV to understand and optimize
the ROI of your spending



3. Manufacturing & Logistics

Monitor performance of sensors: real-time observation of sensor data
allows organizations to detect potential issues and output anomalies, and
send an alert when data shows outliers. This improves uptime and reduces
operating costs.

Improve forecasting for demand and warehousing inventory. IoT sensors
can monitor inventory and send an alert when an SKU is low, for example.
Retail and CPG companies can more efficiently manage inventory and
improve their supply chains, reducing costs. IoT sensors can monitor
inventory and send an alert when an SKU is low, for example.

Improve venue and city planning by adopting sensors to optimize locations
and improve traffic flow–like implementing two or three entrances, showing
traffic flow to smooth flow, getting other entrances in use, and integrating
physical infrastructures like doors, lights, and locks. Cities are using smart
devices to automate lighting, track parking usage, and notify residents of
outages, among many other things. 
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For example, one manufacturing use case we’ve seen is when a series of manufacturing
cells were having quality issues. The quality issues were only happening to a certain row
of cells, at a specific time. The event streams from the sensors on the production line
yielded no immediate answers. But by using Scuba, the organization was able to
correlate the quality issue data alongside information from environmental sensors to
determine the issue: a window that was disproportionately heating a particular spot on
the warehouse floor. As a response, the organization installed blinds to shade the area,
and the issue was resolved. 



Managing population health

Preventing readmissions

Enhancing cybersecurity

Increasing patient engagement and outreach

Speeding up insurance claims submission

Predicting suicide attempts

Forecasting appointment no-shows

5. Healthcare

Assimilate, analyze and act on medical equipment data to facilitate activities
and predictive maintenance.

Find anomalies that can alert teams to medical risks. For example, an EKG
machine can track a person’s heart rate and detect if the individual is
beginning to experience a heart attack.

Forecast disease trajectories (including comorbidity, risk of mortality, risk of
relapse, etc)

Early diagnosis via monitoring of health data and precursor activities

Monitor abnormal heartbeats over time to discover the effect of variables like
sleep or exercise.

Analyze equipment data collected in real-time to facilitate activities of
predictive maintenance, such as: 
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Unlock the Power of Your
Time-Series Data
Fast data is the driver for customer intelligence and experiences. This requires a mature
time-series analytics platform to capture data at the source to provide actionable
intelligence for enterprises. In order to capture real-time insights, enterprises need a
time-series analytics platform that scales with growth and operates with a privacy-by-
design architecture within the customer's cloud of choice. 

The result is better performance, cost, and governance to ensure first-party data is
protected and utilized at scale. CDPs, data warehouses, and data lakes were not built
for time-series data, and require movement of data, which increases the overall risk to
insights and privacy. 

With Scuba, not only can you automate data pipelines—to save time and resources
getting data to a place where you’re able to make sense of it—but you can also easily
analyze data for real-time business discovery and impact. 
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Here’s just some of what you can do
with Scuba:

Find out how Scuba can help you leverage time-series data for
behavioral insights and faster, more informed business decisions.

Analyze tens of billions of data points in
seconds. 

Analyze raw data directly from the source
with our schema on ingest.

Accelerate fast data ingestion to power
CDPs for faster insights.

No-code data ingestion and analytics.

Fully managed service in your private cloud
of choice. 

Measure critical insights and get alerts
across all operational data.

Build customized reports to track and view
the data that matters most to you. 

Empower your teams to explore and share
insights with no-code ad-hoc queries. 

https://www.scuba.io/get-started?hsCtaTracking=7f9bf3e4-0ac8-4658-b3c4-07c27346132f%7C6a0a6612-ff40-4073-a71f-18bb17bb1052
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