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Let me tell you a story about the summer of 2024…
One of the largest IT outages in history took out laptops, kiosks, point of 
sale systems, and other systems around the world. All because of a 
faulty software patch deployed to millions of systems all at once. The 
outage was estimated to cost Fortune 500 companies $5.4 billion.  

The takeaway is clear: the technological landscape has changed 
dramatically over the last decade. Software updates shifted from being 
an optional improvement to an absolute necessity for introducing new 
features, securing against vulnerabilities, and optimizing performance. 
Yet companies still struggle with the challenges of software deployment 
— especially at the edge of vast and intricate networks. Mistakes can 
range from simple disruptions to highly-publicized, catastrophic outages. 
In other words, the risks of faulty software patches and mismanaged 
updates have never been higher.

But with the right tools and strategies in place, you can mitigate these 
issues and take control of software updates, avoiding potential disaster. 
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Edge devices — those that sit at the furthest point of typically complex 
networks — face a unique set of hurdles. These devices are often distributed 
across vast geographic regions, from local stores to global operations. The 
diversity of this hardware further exacerbates issues, with everything from 
powerful system like point of sale terminals to low-powered IoT devices adding 
additional complexity. 

The Challenges of Software Deployments to the Edge

To add even more complexity, edge networks frequently face bandwidth and 
latency limitations, potentially leading to failed updates due to poor 
connectivity and network stability. Security implications from that alone 
deserve special consideration — the potential for outdated devices to 
compromise the entire network is a ticking time bomb for IT teams. And that 
goes without mentioning the potential downtime and operational disruption 
attributed to failed updates.  
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Efficiently delivering software updates to all devices types across a 
global network is, quite literally, a logistical nightmare. 
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The cascading effects of improper update management are felt throughout 
an organization. Insufficient testing and validation processes can lead to 
unforeseen issues, downtime, and lost revenue. All-or-nothing deployments 
are a huge gamble with every update — if all goes well, it’s fine. But if not, 
it’s potentially catastrophic. The consequences of poor update management 
can ripple through the organization, causing a range of issues, such as:

But you can avoid this catastrophe.

Fragmentation: Inconsistent updates across devices and 
devices types lead to version fragmentation, software 
incompatibility, mismatched user experiences, and 
operational headaches. 

The Pitfalls of Poor Update Management
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Breakage: Improper testing and validation can lead to 
software misconfigurations, user experience issues, system 
instability, and even full outages. 

Security vulnerabilities: Delayed or mismanaged updates 
leave devices exposed to security threats, increasing the 
risk of data breaches and theft. 

Reputational damage: Failed updated that lead to 
downtime can frustrate employees, customers, and 
partners, leading to long-lasting reputational damage, 
costing revenue and eroding customer trust. 

!
! !

Device Downtime

Revenue Loss



Testing and validation
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For effective software updates, testing and validation are 
non-negotiable. This foundational step ensures that updates 
work as intended and don’t introduce unexpected issues.

The first step in building a reliable testing and validation 
process is to deploy changes in a controlled environment 
that reflects various hardware types, configurations, and 
software elements. Running tests in this limited, isolated 
setting allows you to identify potential problems early, 
before they impact your entire fleet.

When issues arise in a test environment, they are much 
easier to pinpoint, troubleshoot, and resolve. That’s why 
having a dedicated test lab or controlled environment is 
critical for successful deployments at scale.

Once the tests are successful in the initial group, you can 
gradually expand the rollout to include larger device groups, 
ensuring stability at each stage.
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Real Time 
Feedback Loop

Minimal Operational
Disruptions

Reduce Risk
of Failures Phased rollouts

Testing and validation are the foundation of a phased rollout 
approach. The concept is simple: push updates in stages, starting with 
your test group and gradually expanding across your fleet. This 
method allows you to control the update process at a granular level. 
Instead of deploying updates to all devices simultaneously — which 
can lead to disaster — this staged approach significantly reduces the 
risk of widespread failures.

A critical element of phased deployment is continuous monitoring. As 
each group of devices receives the update, monitoring tools track 
success rates, errors, and performance metrics in real time. Any 
anomalies are quickly flagged, allowing IT teams to pause the rollout 
and intervene when necessary.

This real-time feedback loop ensures a smoother deployment with 
minimal operational disruptions, reducing the impact of failed updates 
and allowing for quick course corrections.
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Automated updates
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Manual software rollouts are time-consuming and tedious, making 
them inefficient and prone to errors. The solution? Automate the 
process. Automation ensures consistency, timeliness, and significantly 
reduces the need for human oversight, saving time and minimizing 
mistakes. 

As your device fleet grows, manual management becomes 
increasingly difficult. That’s why implementing an automation 
strategy early is crucial — like most things, it’s best to do this before 
the need becomes urgent. Automation allows you to push software 
updates quickly and efficiently, minimizing operational disruption.

When combined with a phased rollout, automation eliminates the 
need for manual intervention at each stage of the deployment. As 
long as no issues arise, the process runs autonomously, pushing 
updates further along the pipeline until completion. This frees up IT 
teams to focus on other critical tasks while ensuring precision, 
reducing fragmentation, and maintaining predictability.

Location 2

Location 1
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Centralized management

Managing a growing fleet of devices is challenging enough, but the 
complexity increases when you add software updates to the equation. 
That’s why a centralized dashboard, offering a bird’s eye view of your 
entire fleet, is essential for effective fleet management.

This single-pane-of-glass view gives IT teams the ability to manage, 
monitor, troubleshoot, and deploy updates across a wide range of 
devices — whether they’re clustered in one location or distributed 
across the globe. The power of a centralized tool lies in its ability to 
provide real-time monitoring without the need to switch between 
different systems for different devices.

Centralized management simplifies update deployment at scale. 
Rather than focusing on the entire fleet at once, you can break it 
down into smaller, more manageable clusters — think of these as 
mini fleets. If needed, you can even drill down to individual devices for 
a more granular approach.



Version control
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When considering software deployment and update management, it's 
crucial to think about your entire device fleet. Different device types, 
hardware levels, and OS versions require tailored approaches, and 
this is where version control comes in.

Version control ensures that each device in your fleet runs the right 
software version for its specific hardware, use case, or OS, creating a 
stable environment with consistency and predictability.

It's important to understand that "version control" and 
"fragmentation" are mutually exclusive. Although they might seem 
similar in concept, the key difference is intention. Fragmentation is an 
unintended issue that arises from inconsistent versions, while version 
control is an intentional strategy to manage software diversity across 
your fleet for a better device experience.

Beyond enhancing the device experience, version control also enables 
organizations to keep older hardware secure by applying critical 
patches without forcing complex updates designed for newer devices.

Allow apps from unknown sources to be installed on this device.

Enable users to uninstall apps on this device. Disable this setting 
to prevent device users from uninstalling apps.

Add apps to list to control when they’re installed 
and which apps appear on the device.
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Monitoring and reporting

Effective software deployment doesn’t end when the update is 
pushed — it requires ongoing monitoring and reporting to ensure 
fleet stability. Monitoring and reporting provide valuable insights into 
how updates perform, user interactions, and more. This real-time 
monitoring is critical for tracking long-term device health, hardware 
status, and extending lifespans.

Since not every update will go off without a hitch and there will 
always be outliers that experience issues, monitoring systems play a 
critical role in flagging issues and tracking error rates or performance 
drops in a post-update environment. This highly targeted approach 
reduces the impact of failures and helps IT teams stay focused. 

Proactive reporting also provides long-term insights that can improve 
future deployments by allowing teams to gather relevant data to 
detect patterns, common issues, and performance trends across 
different hardware and software configurations. This ensures not only 
immediate stability within your device fleet, but long-term device 
health. 

Recent Pipelines



Effective software update management is the backbone of a stable, secure, and high-performing device fleet. By 
implementing best practices such as thorough testing, phased rollouts, automation, centralized management, and 

precise version control, organizations can significantly reduce the risks associated with software deployments.

Each step in the process — from validating updates in controlled environments to monitoring and reporting — 
ensures that your device fleet remains healthy and operational, even as it grows and evolves. This holistic 

approach doesn’t just mitigate potential failures; it helps organizations stay ahead of security threats, maintain 
device performance, and deliver exceptional user experiences.

www.esper.io

Enter Esper, a modern approach to managing and 
updating edge devices. Software deployment is a 

challenge — let us help simplify it. 

Learn more at esper.io
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