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1. Abbreviations 
Short Form Abbreviation 

IaC Infrastructure as Code 

C2C Cloud-to-Cloud 

GenAI Generative AI 

SDK Software Development Kit 

ROI Return On Investment 

TCO Total Cost of Ownership 
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2. Introduction 
The rapid acceleration of digital transformation and the proliferation of 
multicloud architectures have made cross-cloud workload migration a 
strategic priority for modern enterprises. As organizations look to optimize 
operational efficiency, reduce vendor lock-in and leverage differentiated 
capabilities across hyperscalers like AWS, Microsoft Azure and Google 
Cloud, the need for agile, intelligent workload mobility becomes essential. 

Key business drivers include: 

• Cost optimization: Balancing compute, storage and networking across 
multiple clouds. 

• Regulatory compliance: Ensuring workloads operate in 
jurisdiction-specific environments. 

• Innovation adoption: Enabling access to Generative AI (GenAI), analytics 
and PaaS capabilities. 

• Business agility and resilience: Supporting redundancy, scalability and 
cross-regional business continuity. 

However, traditional migration methods — reliant on manual discovery, 
dependency mapping and custom re-engineering — are time-consuming, 
resource-intensive and prone to operational risk. Common pitfalls such as 
prolonged downtime, misconfigured services, budget overruns and 
regulatory gaps can severely impact business outcomes. 

GenAI is now redefining the migration landscape. By automating critical 
stages of the journey, such as parsing Infrastructure as Code (IaC), 
mapping equivalent target services, estimating cost implications and 
regenerating application source code — GenAI dramatically reduces 
migration complexity, timelines and error rates. The result is a faster, 
more precise and financially transparent transition between cloud 
platforms, enabling enterprises to unlock true multicloud agility at scale. 

3. Target audience 
This whitepaper is intended for decision-makers and practitioners involved 
in cloud strategy, architecture, operations and modernization. It addresses 
both business leaders seeking to understand the strategic value of 
Cloud-to-Cloud (C2C) migration and technical professionals tasked with 
execution and delivery. 
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• GenAI for cloud modernization: Gartner highlights that Gen AI will be 
embedded in over 80% of cloud service offerings by 2026, providing 
automation, cost optimization and migration acceleration capabilities. [3] 

5. Industry challenges 
• Vendor lock-in: Organizations heavily reliant on a single cloud provider 

often face barriers to adopting innovations from others. Migration efforts 
are frequently delayed due to architectural complexity and high 
switching costs. 

• Migration complexity: Traditional cloud migrations involve manual 
service discovery, dependency mapping and script rewriting. These 
processes are time-consuming, error-prone and require specialized 
architectural expertise. 

• Cost uncertainty: While multicloud strategies offer cost optimization 
potential, the absence of unified cost modeling across providers makes 
ROI prediction challenging and complicates investment decisions. 

• Application dependencies: Cloud-native applications are often built 
using provider-specific SDKs, APIs and configurations. Migrating them to 
a new environment requires significant code re-engineering and 
rigorous testing cycles. 

• Compliance and security risks: Moving workloads across regions 
introduces concerns around data sovereignty, industry-specific 
regulatory mandates and alignment with cloud-native security 
frameworks. 

6. Business needs 
• Cost transparency: Enterprises require cost estimation capabilities 

during migration planning to compare source and target cloud 
expenditures. 

• Automation first: Businesses need AI-driven automation for resource 
discovery, equivalence mapping, and IaC conversion to reduce timelines 
and dependency. 

• Agility and flexibility: Enterprises demand cloud portability to quickly 
respond to market dynamics, mergers/acquisitions, or compliance 
mandates. 

• Risk reduction: Businesses want solutions that minimize downtime, 
reduce human errors, and ensure regulatory compliance. 

• Innovation enablement: Access to best-of-breed services across 
providers is key to accelerating digital transformation and competitive 
differentiation. 

4. Market trends 
• Rapid multicloud adoption: By 2027, Gartner predicts that over 90% of 

enterprises will have adopted multicloud strategies, driven primarily by 
the need to mitigate vendor lock-in and enhance operational  
resilience. [1] [2] 
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7. Problem statement 
Despite the clear advantages of multicloud adoption, enterprises 
continue to face significant challenges in executing C2C migrations. 
Current migration methods remain fragmented, manual and 
resource-intensive, leading to increased risk of cost overruns, project 
delays, architectural misalignment and compliance gaps. 

• Fragmented discovery processes 

Identifying all services, resources and dependencies within the source 
environment often involves manual audits or reliance on multiple 
disjointed tools. This results in blind spots, missed dependencies and 
downstream migration failures. 

• Manual infrastructure rewriting 

•  Lack of standardized equivalence mapping  

IaC scripts — such as Terraform, ARM or CloudFormation — must be 
manually re-authored to conform to the target cloud environment. This 
process is time-consuming, error-prone and particularly challenging at 
enterprise scale. 

Cloud providers offer functionally similar services with differing 
architectures, pricing models and SLAs. Without a standardized mapping 
framework, aligning services — such as AWS RDS with Azure SQL or GCP 
Cloud SQL — becomes complex, delaying planning and increasing 
uncertainty. 

• Code-level dependencies in applications 

Applications that rely on provider-specific SDKs, APIs or configuration 
logic require deep refactoring when moved to another cloud. Without 
automation, this becomes a resource-heavy task that can extend 
project timelines by months. 

• Inadequate cost visibility 

Enterprises often lack early-stage tools to model and compare current 
vs. projected cloud spend. This lack of transparency makes it difficult to 
assess financial viability and make informed migration decisions. 

• High risk of non-compliance 

In regulated industries such as BFSI, healthcare and public sector, cloud 
migrations pose serious risks around data sovereignty, regulatory 
adherence and cloud-native security. Manual processes cannot reliably 
guarantee compliance without substantial manual effort. 

• Resource and skill constraints 

C2C migration requires deep expertise in multicloud architecture and 
engineering. However, talent shortages are slowing enterprise-scale 
initiatives and increasing reliance on costly third-party consultants. 

Enterprises recognize that multicloud agility is essential for 
competitiveness, but today’s manual, siloed and resource-heavy 
approaches are holding them back. There is a strong need for a solution 
that brings automation, intelligence and scalability into the migration 
lifecycle. 
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8. Solution: Leveraging 
GenAI for C2C migration 
To address the challenges of C2C migration, HCLTech introduces Cloud 
Bridge C2C Migration - a GenAI-powered solution designed to 
streamline and accelerate the migration lifecycle. By combining 
HCLTech’s deep domain expertise in cloud infrastructure and application 
modernization with the automation capabilities of Generative AI, 
enterprises can reduce complexity, minimize risk and achieve faster, more 
cost-efficient migrations. 

Harnessing GenAI’s contextual understanding and reasoning capabilities, 
the solution automates key phases of the migration journey-including 
service discovery, equivalence mapping, cost modeling and code 
transformation. This ensures precision, scalability and agility across diverse 
cloud environments. 

This whitepaper presents a two-pronged GenAI-powered approach to C2C 
migration: 

1. Infrastructure migration 
Automated analysis and transformation of IaC, including intelligent 
mapping of resources and estimation of source-to-target cloud costs. 

2. Application migration 

Automated refactoring of cloud-specific application dependencies (e.g., 
SDKs, APIs), along with related source code modifications required for 
seamless deployment on the target cloud. 

HCLTech POV on GenAI powered C2C migration approach 
Accelerated migration, enabling seamless, faster transitions 

Source cloud artifacts 
IaC / application source / configurations 

GenAI powered migration engine 

Discovery and 
mapping 

Tracing and 
converting 

Validation and 
optimization 

Target cloud deployment 
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8.1 C2C infrastructure services migration 
Infrastructure migration focuses on reconstructing the target cloud 
environment through GenAI-assisted interpretation of existing deployment 
scripts (e.g., Terraform, ARM, CloudFormation, deployment manager) to 
facilitate seamless transition from one cloud provider to another. 

Key highlights: 

• Automated resource discovery: GenAI interprets source infrastructure 
scripts to generate a comprehensive, contextualized view of deployed 
resources and their interdependencies. 

• Service equivalence identification: Recommends both direct and 
alternate target cloud services, factoring in compatibility, scalability and 
long-term maintainability. 

• Automated IaC transformation: Converts source templates into 
target-ready IaC, typically using Terraform, with minimal manual 
intervention. 

• Cost and optimization insights: GenAI models project cost differentials 
and provide optimization suggestions to support right sizing and 
informed financial decision-making. 

Value addition: 

This approach accelerates infrastructure migration timelines, reduces 
dependency on specialized cloud experts and produces optimized IaC 
templates for the target environment, ready for validation and deployment 
with minimal rework. 

8.2 C2C application migration 
Application migration focuses on addressing SDK and API-level 
dependencies embedded within source code. GenAI enables automated 
modernization of application logic by identifying and refactoring 
cloud-specific constructs for compatibility with the target environment. 

Key highlights: 

Automated dependency analysis: GenAI performs intelligent scanning of 
the application codebase to detect and categorize provider-specific SDKs, 
APIs and configuration constructs, offering a clear view of migration scope 
and service dependencies. 

GenAI-assisted refactoring: Using large-scale contextual reasoning, 
the system recommends and replaces cloud-specific service calls with 
functionally equivalent APIs from the target provider, ensuring logical 
integrity, maintainability and alignment with security best practices. 

Code optimization and validation: The refactored application code adheres 
to target cloud SDK standards and coding conventions, resulting in 
deployment-ready outputs that are easily validated and integrated into CI/ 
CD pipelines. 

Value addition: 

This approach significantly reduces manual effort associated with 
code-level reengineering, allowing developers to focus on validation, 
testing and performance tuning. 



9 Cloud-to-Cloud migration using GenAI 

The result: faster application modernization cycles and improved developer 
productivity. 

8.3 Traditional Vs GenAI approach 

Dimension Traditional approach GenAI-powered approach 

Infrastructure 
migration 

Manual script 
conversion, high human 
dependency 

Gen AI assisted IaC 
interpretation, mapping 
and transformation 

Application 
migration 

Manual SDK 
identification and code 
rewrite 

Automated SDK discovery 
and intelligent refactoring 

Time to migrate Weeks to months Hours to days 

Accuracy Prone to human error Context-aware and 
adaptive 

Cost 
optimization 

Post-migration 
adjustment 

Built-in estimation and 
recommendations 

9. Key business outcomes 
Faster migrations 
Organizations can compress migration timelines from months to weeks by 
leveraging GenAI-powered automation across discovery, assessment and 
transformation stages. This accelerated pace allows enterprises to respond 
swiftly to market shifts and regulatory deadlines, without compromising 
quality or reliability. 

Lower cost of execution 
By reducing the need for manual re-engineering, dependency mapping and 
repeated validation, the solution significantly lowers overall effort and labor 
costs typically associated with C2C migrations. AI-driven cost modeling 
further empowers enterprises to make data-informed decisions that 
optimize long-term cloud spend. 

Improved reliability 
Automated equivalence mapping and IaC generation enhance consistency 
across environments and reduce the likelihood of human error. This results 
in higher deployment success rates, fewer rollback scenarios and greater 
confidence in migration outcomes. 

Future-proof architectures 
Both applications and infrastructure are restructured for multicloud 
portability, enabling organizations to avoid vendor lock-in. This ensures 
long-term adaptability to evolving business strategies, compliance 
requirements and emerging technologies. 

Flexibility across hyperscalers 
The solution enables seamless migration across major cloud providers 
— AWS, Microsoft Azure and Google Cloud Platform (GCP) — allowing 
enterprises to choose the most cost-effective, high-performance or 
compliant platform based on evolving needs. 
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10. Conclusion 
C2C migration is no longer a one-off IT initiative. It is rapidly becoming a 
strategic capability for enterprises pursuing greater flexibility, operational 
resilience and cost optimization within their digital ecosystems. However, 
traditional migration methods remain slow, manual and fraught with risk, 
creating significant barriers to achieving true multicloud agility. 

This whitepaper has demonstrated how GenAI can transform the migration 
journey by embedding automation, intelligence and efficiency at every 
stage. By following a structured, AI-enabled approach, organizations can 
accelerate execution, reduce human error and make more informed, 
cost-effective decisions. 

As cloud adoption matures, the ability to seamlessly migrate workloads 
across providers will define the agility and competitiveness of 
future-ready enterprises. GenAI delivers on this promise, enabling faster, 
smarter and more scalable migrations that free up resources for 
innovation, not re-engineering. 

Ultimately, GenAI-powered C2C migration is not just about moving 
infrastructure or applications, it’s about unlocking agility, building resilience 
and driving sustainable growth in the multicloud era. 
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