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REFACTORING AND
ACCELERATING SOFTWARE
DEVELOPMENT WITH Al

From Legacy Codebases to Modern Engineering at
Al-Speed

Executive Summary

Software engineering is undergoing one of the most significant productivity transformations in its history.

Al is no longer experimental within development workflows. It is actively reshaping how software is built,
maintained, and scaled. By 2026, a substantial portion of production code is Al-assisted or Al-generated,
and teams leveraging these capabilities are operating at fundamentally different speeds compared to
traditional engineering setups.

This whitepaper explores two high-impact opportunities where Al is delivering immediate enterprise value:

Modernising legacy systems Accelerating new development
burdened with technical debt through Al-augmented workflows

Both are achievable today, but success depends not just on adopting tools, but on applying the right
methodology and governance.
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Key Insights

Al eliminates the legacy
maintenance bottleneck

Systems that required years of manual @
refactoring can now be modernised in gl
months @

Al enables large-scale code
comprehension and transformation

Productivity gains are uneven

but significant
Routine tasks compress by 60—-80%
i l II = Complex architectural work still requires
human expertise
The shift is structural, not incremental
Governance is critical to success
Faster code generation without @{9}
oversight increases risk
Engineering discipline must evolve

alongside Al adoption

The result is a new engineering model where speed, quality, and scalability improve simultaneously when Al
is applied correctly.

Introduction

The Two Core Engineering Challenges

Every enterprise managing a significant software estate faces two persistent challenges.
The first is the legacy debt problem.

Systems built years or decades ago continue to run critical operations, but are difficult to maintain due to
outdated technologies, lack of documentation, and limited test coverage.

The second is the development velocity gap.
Business demands outpace engineering capacity. Backlogs grow, delivery timelines extend, and scaling

teams does not proportionally increase output.

Al fundamentally changes the economics of both challenges.
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What Al Can Realistically Do Today

There is a wide gap between hype and reality in Al-driven engineering. The truth lies in understanding both
its strengths and limitations.

What Al does well:

Reads and explains large, complex codebases quickly
Translates code across languages and architectures
Generates production-grade code for well-defined tasks
Automates testing, documentation, and reviews

Where Al still depends on humans:
Architectural decision-making
Cross-system reasoning

Solving novel or ambiguous problems

Teams that succeed are those that leverage Al strengths while preserving human judgment where it
matters most.

Understanding the Opportunity

Two Distinct Use Cases for Al in Engineering

Although often discussed together, Al enables two fundamentally different transformations:

1. Legacy System Refactoring 2. Accelerated New Development
Using Al to: Embedding Al into everyday
e Understand existing codebases SEvElEpEr MR
¢ |dentify inefficiencies and risks e Al-assisted coding within IDEs
e Translate and modernise code e Automated testing and
e Generate missing tests and debugging
documentation ¢ Intelligent code reviews

e Faster iteration cycles

Goal: Goal:
Modernise systems without multi- Increase team output without
year rewrite cycles increasing team size

Why These Require Different Approaches
Refactoring is a structured, project-based initiative
Acceleration is an ongoing shift in engineering practices

Treating them as the same leads to unrealistic expectations and poor execution.
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The Governance Imperative

Al-generated code introduces a new kind of risk.

The issue is not that Al produces poor code. It is that it produces large volumes of code quickly, often faster
than traditional review processes can handle.

Without governance:

Code quality can degrade
Security risks increase

Production issues surface late

Conclusion:
Al adoption without governance leads to speed without control.

Key Components of Al-Augmented Engineering

1. AI-Powered Code Comprehension

Al enables rapid understanding of large and complex codebases.

Capabilities include:

Function-level and system-level explanations
Identification of dependencies and data flows
Highlighting risk areas and inefficiencies

Impact:
Months of manual code analysis reduce to days

2. Al-Assisted Code Translation

Al can convert code across: Human role remains critical for:
Programming languages Architecture decisions
Architectural styles (monolith — microservices) Edge-case validation
On-premise — cloud-native systems System integration

3. Alin Developer Workflows (IDE Integration)

Al tools embedded within development Biggest gains observed in:

environments enable: )
Boilerplate code

Code generation from natural language )
CRUD operations

Function completion and refactoring suggestions
Repetitive logic

Real-time debugging assistance
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4. Automated Test Generation

Testing becomes significantly easier and faster.

Unit and integration tests generated automatically
Edge-case coverage improves

Legacy systems gain test coverage without manual effort

5. Al-Assisted Code Review

Al enhances the review process by: Outcome:
Identifying bugs and vulnerabilities early Faster review cycles
Checking performance and best practices Higher consistency in code quality

Reducing manual review workload

6. Documentation Generation and Maintenance
Al solves one of engineering’s most persistent problems: outdated documentation.
Generates APl documentation, system diagrams, and runbooks

Keeps documentation updated as code evolves

7. Governance for Al-Augmented Teams

To ensure safe adoption, governance must be embedded into workflows.

Core practices include:

Mandatory human review for critical code
Automated security and compliance checks
Audit trails for Al-generated code

Continuous tracking of quality metrics

Benefits and ROI

Al-augmented engineering delivers measurable improvements across multiple dimensions.

Impact Overview

Legacy modernisation 18—-36 months — 6-12 months
Development throughput 30-50% increase
Code quality Reduced defects and improved consistency

Engineering efficiency Senior time redirected to high-value work
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Business Outcomes

25-40% 50-70%
faster delivery cycles for new reduction in modernisation
initiatives timelines

alp

Improved software quality Better utilisation of senior
and lower production defects engineering talent

Real-World Perspective

Skillmine has adopted Al-first engineering practices across multiple production systems.

Continuous refinement
of internal tools and

governance
Significant cost Proven success in real
optimisation achieved engineering
through intelligent Al environments, not just
usage controlled demos

J L
Implementation Strategy

Adopting Al in engineering requires structured change management, not just tool adoption.

Four-Phase Adoption Model

What Happens

! Assessment & Roadmap Evaluate systems, identify high-ROI use

cases

) Pilot with Governance Implemer.]t Al tools with safeguards and
measure impact

3 Scaled Adoption Expand gcrgss ’Feg.m§ and begin
modernisation initiatives

4 Continuous Evolution Refine tools, governance, and workflows

continuously

jces
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What Mature Al-Augmented Engineering Looks Like

Organizations that successfully adopt Al exhibit clear patterns:

Senior engineers focus on
architecture and complex
problem-solving

Al is embedded directly
into developer workflows

Legacy modernisation
becomes a continuous
initiative

Governance is integrated
into CI/CD pipelines

Engineering metrics track
Al-driven productivity
separately

Code quality checks are
automated and consistent

Closing Note

Al is redefining how software is built.

The competitive advantage is no longer just about writing better code, but about building systems faster,
maintaining them efficiently, and continuously improving them at scale.

Organizations that adopt Al-augmented engineering effectively will:

Deliver faster without compromising quality
Reduce technical debt without large-scale rewrites

Scale engineering output without proportional team growth

The question is no longer whether Al will transform software development. It already has.

The real question is how effectively organizations can adopt it with the right balance of speed, discipline,
and governance.
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