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Engineering at Scale

How HCLTech applied Al-driven development
to transtform application modernization




HCLTech and AWS-
Joint solution brief

As digital platforms grow in complexity and
timelines shrink, enterprises must rethink how
large-scale migrations and modernization are
executed. HCLTech and AWS explore the role
of GenAl through the Al-Driven Development
Lifecycle (AI-DLC). AI-DLC is an Al-centric
approach that embeds intelligence across
planning, migration, validation and optimization.

This paper presents a Drupal 7 to Drupal 10
content migration (business documents)

use case, where Amazon Q Developer and
HCLTech Al Force enabled rapid migration
design, iterative execution, automated
validation and performance tuning-delivering
in weeks what traditionally takes months,
with zero data loss and full traceability.

The findings highlight a broader shift:

Al is moving beyond being a productivity
aid to becoming a foundational capability
for accelerating migration and operating
at scale.

Executive summary

Enterprises are under pressure to modernize legacy
platforms and migrate large volumes of content faster
without disrupting operations or compromising performance,
integrity and security. Traditional approaches to content
migration are often manual, fragmented and time-consuming.

HCLTech addresses this challenge by embedding GenAl

into the migration lifecycle through its Agentic Al-enabled
modernization framework. By combining Amazon

Q Developer (Al-assisted engineering support) with HCLTech
Al Force (agentic orchestration), HCLTech transforms content
migration into an iterative, Al-driven and governed process.

This approach was applied in a Drupal 7 to Drupal 10 content migration (business documents),
involving complex data models and large-scale content migration. The result: a production-ready
migration framework delivered in under two weeks, with a working MVP in just days. The differentiation
lies in how migration is executed. Al accelerates planning, data mapping, validation and optimization,
while engineers focus on intent, validation and outcomes.



How HCLTech executes Al-driven modernization

HCLTech's framework integrates Al across the migration lifecycle while ensuring enterprise control:

1. 2.

Amazon Q Developer Al Force

accelerates migration tasks—interpreting orchestrates Al agents across workflows,
requirements, assisting in data mapping, ensuring integration with DevOps pipelines
generating validation logic and and governance controls.

producing documentation.

Execution model:
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Specification-first Iterative delivery Human validation
Structured migration Migration executed in Engineers review and
requirements gquide Al controlled increments govern Al-assisted outputs
outputs from the start
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Continuous optimization Reusable patterns

Performance tuning Knowledge captured and
embedded throughout reused across programs

—— This enables faster, consistent and scalable content migration. —————

Approach: AI-DLC in action -
Drupal 7 to Drupal 10 content
migration (business documents)

HCLTech’ s approach to the

Drupal 7 to Drupal 10 content

migration (business documents),

was structured around the four core
phases of the Al-Driven Development
Lifecycle (AI-DLC) spanning design,
execution, validation and optimization
— with Amazon Q Developer embedded
as the primary assistant throughout.



AI-DLC in action - Drupal 7 to Drupal 10 Migration

Phase 1-
Design and architecture

Inputs:

 Functional requirements
* Design principles

* Technical context

Outputs:

* Modular architecture

* Docker-based deployment
» Configuration-driven design
* 11 field type transformation

Architecture
Defined
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Phase 2 -
Iterative development

Iteration 1:

» Core migration engine

» Database layer

* Field transformation logic
* CLl Interface

Subsequent iterations:

» Post-migration validation

* Multi-mode rollback system

* Smart code synchronization

* URI preservation logic

* Release notes and changelogs

Phase 3 -
Testing and validation

Validation framework:

* Automated benchmark scripts
* Performance measurement

* Bottleneck identification

Test results:

* 4,335+ files migrated
* 100% success rate

» Zero data loss

Validated
System
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Phase 4 -
Performance optimization

7 Optimization rounds:

» Streaming architecture

» Connection pooling

* Prepared statements

. * Static caching
» Optimized file copy

* Directory pre-creation

v * Configurable logging

Performance improvement:
» Before: ~370ms per file

* After: 47-58ms per file

* Improvement: 48-63%

Outcome

Traditional approach: 6-8 weeks development +weeks of testing & optimization
Al-DLC approach: 3 days to MVP + 2 weeks hardening = 75% time reduction




1.

Rapid migration design
and mapping:

Instead of lengthy manual analysis, structured
inputs were provided to Amazon Q Developer.

How it worked:

« Al interpreted complex requirements (field
mappings, content types, relationships and
transformations)

« Migration design and mapping structures
were generated and validated quickly

Impact:

Design timelines reduced
from weeks to hours.

2.

Iterative migration execution:

Migration followed a controlled,
incremental approach.

How it worked:

» Core migration workflows and data pipelines
were established in initial iterations

« Advanced capabilities (rollback handling, validation

checkpoints, synchronization) were added
progressively

» Documentation and migration logs were
auto-generated

Impact:

Early availability of production-ready migration
components with reduced rework.

Business outcomes:

This Al-driven approach delivered measurable results:
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Speed: Quality:
MVP in ~3 days;

production-ready solution
in under two weeks outcomes

Zero data loss
with validated

3.

Embedded validation and
quality assurance:

Validation was integrated into the
migration process, not treated as
a separate phase.

How it worked:

« Al-assisted validation frameworks and
benchmarking scripts

» Batch validation across varying data volumes

« Automated reconciliation reports
and rollback mechanisms

Impact:
«100% success rate across 4,300+ files
» Zero data loss with full traceability

4.

Continuous performance
optimization:

Optimization was driven by real-time
metrics.

How it worked:

« Profiling data quided targeted improvements
(caching strategies, streaming approaches,
connection optimization)

» Multiple iterative tuning cycles

Impact:

 Processing time reduced from
~370ms to 47-58ms per file

* 48-63% performance improvement
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Performance: Consistency:
Significant Standardized,
throughput repeatable
improvements execution model

Beyond this use case, the approach enables enterprises to
scale content migration programs with predictable outcomes.



Why it matters

Modernization success is no longer about tools—it is about execution at
scale. HCLTech's Al-augmented approach enables organizations to:

Accelerate transformation Maintain architectural integrity
without increasing risk and compliance

Improve engineering productivity Create reusable modernization
and consistency assets for future programs

By embedding Al across the lifecycle, HCLTech shifts modernization from
a manual, project-based effort to an industrialized, Al-driven capability.

Conclusion

Migration success is no longer just about moving data;
it is about executing at scale with precision and control.

HCLTech' s Al-augmented approach enables organizations to:

accelerate content migration (business documents),
without increasing risk

maintain data integrity, compliance and traceability
improve productivity and consistency

create reusable migration assets for future programs

By embedding Al across the lifecycle, HCLTech shifts
migration from a manual, project-based effort to an
industrialized, Al-driven capability.
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