5 Ways Docker
Helps Mitigate
Technical Debt



Technical Debt is a Business Problem

In the fast-paced world of software development, deadlines loom large. Sometimes, to hit those targets, corners are
cut and decisions are made that prioritize expediency over long-term health. This is where technical debt creeps in. It's
the hidden cost of prioritizing speed over quality. Imagine technical debt like financial debt, but instead of money, it's
the cost of shortcuts taken during software development. These shortcuts might seem expedient in the short term, but

they accrue interest in the form of problems that lead to increased effort and cost required for future development.
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This has a direct impact on your business. Growing technical debt leads to unexpected costs as fixing problems
becomes more complex and time-consuming. Developers spend more time wrestling with messy code, leaving less
time for new features. This makes it more difficult to adapt to market changes and can lead you to fall behind the

competition. Bugs, slow performance, and limited functionality can damage customer satisfaction.

Staggering price of taking shortcuts: $1.52 trillion Accumulated US Technical Debt.!

Beyond Bugs: Unveiling the Hidden Costs of Technical Debt

Ever feel stuck putting out fires instead of getting ahead? That's technical debt in action. While technical debt may
expedite initial development, it poses significant risks in the long run. These shortcuts might initially seem harmless but
become a tangled web that strangles future development. It's like those tasks or processes that keep cropping up,
slowing you and your team down. Making changes becomes slow, complex, and error-prone. Bugs multiply, features
take longer to implement, and frustration mounts. Unaddressed technical debt can hinder productivity, decrease

code quality, and impede innovation, ultimately leading to project delays and increased maintenance costs.
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Increased Costs

Messy code takes longer to understand and modify, making bug fixes, addressing technical issues, and
implementing necessary changes more time-consuming and costly as technical debt grows. SonarSource
research suggests technical debt on a one-million-line codebase can cost $306,000 per year, rising to $1.5
million over five years.? In addition, trying to integrate new solutions into systems riddled with technical debt
becomes a major headache. Patching over outdated tech stacks makes connections difficult and expensive.

These hidden architectural problems can derail projects, leading to budget overruns and missed deadlines.

The cost attributable to code-level technical debt over 5 years for a typical project
size of IM Lines of Code is estimated at 27,500 developer hours or $1.5M.3

Development Slowdown

Technical debt is like a black hole for developer resources and productivity, significantly slowing down

the development process. Developers spend more time deciphering complex code or fixing unintended
consequences, stifling progress on new features. According to Stripe, developers spend 42% of their workweek
dealing with technical debt and poorly written code.* This translates to less time available for strategic
development. Free from technical debt, your team wouldn't be constantly putting out fires, allowing them to
focus on delivering new features your customers want. Gartner predicts that organizations actively managing

technical debt can achieve 50% faster service delivery times.®

Innovation Roadblock

Imagine your team brimming with ideas, but buried in code issues. Technical debt acts like a heavy anchor,
slowing down development cycles. The need to address the underlying issues in the code before adding new
features means products reach the market at a slower pace. This creates a bottleneck that stifles innovation
and hinders your ability to experiment and develop cutting-edge solutions. According to recent research by
Protiviti, nearly 70% of organizations recognize that technical debt severely affects their ability to innovate.

On average, companies allocate more than 30% of their IT budget and over 20% of their total resources to
manage and address this issue.

The Many Faces of Technical Debt: More than just Bad Code

Technical debt isn't a one-size-fits-all issue. It manifests as messy code, clunky architecture, incomplete

documentation, and quick fixes. Here's a breakdown of common types of technical debt:

Code Debt

Code debt is the most prevalent type of tech debt, arising from poorly written, undocumented, or outdated
code. Incomplete planning, a lack of coding standards, and the pressure to ship features quickly all contribute
to this debt. The result? A codebase that's difficult to maintain, understand, and modify. Developers waste
time deciphering cryptic code or fixing bugs caused by shortcuts taken earlier. This ultimately slows down

development and increases the risk of introducing new issues with each change.
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Architecture Debt

Unlike technical debt focused on code quality, architectural debt arises from decisions about the software's
overall structure. Business pressures to deliver features quickly can lead teams to take shortcuts in design,
sacrificing long-term maintainability for immediate speed. Similarly, a lack of knowledge about best practices
can lead to poor design choices from the beginning. Even well-intentioned decisions, like choosing the

wrong technology or making sub-optimal architectural choices, can have long-term consequences. These
consequences impact a system'’s ability to adapt, grow, and function properly. It can lead to missed business
opportunities, increased security risks, and a system so inflexible that it hinders innovation.

Test Debt

Test debt, a silent threat in software development accumulates when testing shortcuts are prioritized to meet
deadlines. While initial features may launch quickly, this focus on speed creates a future burden. Over time,
incomplete or poorly designed tests become brittle, failing to adapt to changing code. Bugs slip through

the cracks, leading to frustration for users and potential security vulnerabilities down the line. The lack of
comprehensive tests creates a snowball effect. As more bugs slip through the cracks, fixing them takes priority,
further delaying the creation of comprehensive tests. This loop significantly impacts the software’s quality,
reliability, and maintainability.

Build Debt

Build debt creeps into a project when the software build process becomes cumbersome and slow. Several
factors can contribute to this, such as a lack of automation in building and testing procedures, overly complex
dependencies between code modules, or inadequate build server capacity. Developers spend valuable time
waiting for builds and deployments to complete, hindering their ability to iterate quickly and test changes. This

frustration can negatively impact developer morale and productivity.

Building Blocks of Clean Code: How to Conquer Technical Debt with Docker

Managing technical debt is essential for maintaining software quality and agility. Docker plays a significant
role in reducing technical debt by providing a platform for containerization that simplifies and streamlines the

entire development and deployment processes. Docker helps reduce technical debt in several key ways:

Promote Consistent Development Environments

Docker's magic lies in its containerization approach. By bundling applications and their dependencies into
packages, Docker ensures everyone works with the same environment. This consistency — from development
to testing to production — eliminates headaches caused by mismatched operating systems, libraries, or

configurations. Developers can focus on writing clean code without fearing environment-specific bugs.

The benefits extend to testing as well. Docker simplifies setting up and managing test environments by
bundling all dependencies within the container. This frees developers from the time-consuming task of
configuring complex environments on individual machines, allowing them to concentrate on crafting, and
executing comprehensive tests. In essence, Docker promotes consistency across the entire development
lifecycle, empowering developers to write cleaner code, conduct more reliable tests, and ultimately, deliver
higher-quality software.
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Enable Portability Across Platforms

Docker containers are inherently portable because they bundle all the dependencies an application
needs to run. This allows Dockerized applications to seamlessly move between environments,
on-premises data centers, public clouds, or edge locations. By removing the need for environment-
specific code changes, Developers can ditch workarounds and patches for each unique platform,
resulting in cleaner and more maintainable code overall. Additionally, consistent testing environments
become effortless to set up, regardless of the underlying infrastructure (on-premises data centers, public
clouds, or even edge locations). This portability fosters adaptability and reduces the risk of unreliable tests

caused by environment inconsistencies.

Simplify and Accelerate Testing

Docker tackles test debt through its isolated container environments. These lightweight containers ensure
predictable test execution, free from conflicts with other applications or configurations, and accelerate
the process compared to traditional virtual machines. Each test runs in its own container, promoting
reliable and maintainable tests with less debugging wasted on flaky results. Finally, Docker simplifies test
environment management by bundling all dependencies within the container. This frees developers to

focus on writing tests, not on manual configuration tasks.

Tools like Testcontainers further streamline the process by allowing developers to write and execute

tests directly within their integrated development environment (IDE), eliminating context switching and
scripting in various formats to run the application correctly on a local machine. Testcontainers libraries
allow your developers to configure and set up all necessary test dependencies as code using the same
programming language that is used for the application development. Then simply run the tests and
containers will be created and then deleted. With a consistent testing environment across local machines
and Cl pipelines, Testcontainers Cloud ensures reliable and faster development cycles. By streamlining
both development and testing processes, Docker allows developers to concentrate on building
applications, not the intricacies of their environment, ultimately accelerating development cycles and

fostering a more productive workflow.

Streamline Build and Deployment

By packaging applications and all their dependencies within an isolated container, Docker eliminates
configuration chaos, streamlining deployments and ensuring applications run smoothly across
environments. At the core of this approach is the concept of standardized builds. Dockerfiles define the
exact instructions for building a container image, ensuring every build produces an identical outcome
regardless of the environment. This eliminates inconsistencies caused by manual configuration and

optimizes the build process from the get-go.

Additionally, Docker promotes the creation and sharing of pre-built, reusable container images. These
building blocks eliminate the need to rebuild common dependencies from scratch, saving developers
valuable time and effort. With Docker, simply pushing the container image to a registry and deploying

it to the target environment is all it takes. No more wrestling with complex configurations or enduring
lengthy setup times — applications are up and running faster than ever. This newfound consistency across
environments frees developers from configuration struggles. They can now focus their energy on what

truly matters: building great software.
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Empower Flexible Architecture

In the face of ever-changing business needs, traditional monolithic architectures can become rigid and
struggle to adapt. Docker enables organizations to design and deploy microservices architectures that
can keep pace by enabling applications to be broken down into smaller, independent services. Each
service is packaged as a container, promoting modularity. This means changes to one service don't
impact others, allowing for faster and less risky deployments.

Flexible architectures enable organizations to adapt and innovate quickly. New features or functionalities
can be implemented as independent microservices, allowing for rapid experimentation and deployment.
Loose coupling and independent deployments minimize the risk of introducing regressions or cascading

failures. This allows organizations to experiment and iterate more confidently.

Conclusion

Technical debt can slow the software development process, and grow rapidly if not addressed. Docker
helps you manage technical debt, tackling it with containerization. Isolated containers ensure consistent
environments across development, testing, and production, eliminating configuration headaches. Docker
also promotes portability, reducing platform-specific code and fostering adaptable architectures. Build
and deployments become effortless — standardized builds, pre-built images, and one-click deployments
free developers to focus on what matters: building great software.

Clean Code Starts with Docker

Download Docker Desktop today and leave technical debt behind!
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