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Abstract 

Traditional enterprise data integration systems depend on proprietary ETL tools including Informatica PowerCenter which 

provide strong data transformation features yet present challenges regarding cost and scalability and flexibility. Organizations 

now choose open-source data engineering frameworks because their data environments shift toward cloud-native real-time 

and modular architectures. This paper examines both strategic reasons and practical migration procedures for moving from 

Informatica PowerCenter to open-source tools including Apache Airflow and Apache NiFi and Apache Spark. Organizations 

make this transition because they want to decrease licensing expenses while preventing vendor dependence and taking 

advantage of open ecosystems' innovative capabilities. The paper delivers a complete analysis between proprietary and open-

source tools while presenting a step-by-step migration approach and discussing typical implementation obstacles including 

skill development and data governance and operational complexity. The paper demonstrates the practical advantages of open-

source adoption through financial services and e-commerce industry case studies which show better performance and 

scalability and enhanced agility in data pipeline development. The paper offers best practices together with recommendations 

for organizations to modernize their data integration platforms at reduced costs and future-proof capabilities. 

 

Keywords: Informatica PowerCenter, ETL Migration, Data Engineering, Apache Airflow, Apache NiFi, Apache Spark, 

Vendor Lock-in, Data Integration, Cost Reduction, Scalability, Data Governance, Cloud-Native, Data Pipeline 
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I. INTRODUCTION 
 

Enterprise data management relies on efficient ETL 

processes to extract, transform and load data because these 

operations drive analytics and operational intelligence and 

decision-making (Nazábal, 2020). Proprietary ETL 

platforms such as Informatica PowerCenter have been the 

foundation for data integration strategies throughout 

numerous industries for multiple decades. The 

combination of powerful transformation features and 

intuitive visual development tools and wide enterprise 

adoption makes PowerCenter the leading choice for 

handling complex data workflows in traditional IT 

environments (Mbata, 2024). 

 

 

 

The transition of enterprises toward digital transformation 

and cloud-native distributed and real- time architectures 

reveals the growing limitations of monolithic vendor-

locked ETL platforms (Nazábal, 2020). Organizations 

now seek flexible alternatives because proprietary ETL 

platforms present high licensing expenses together with 

inflexible scalability and difficulties when integrating with 

contemporary tools and frameworks (Liu & & Zhi, 2023). 

The modern data pipeline development and maintenance 

process undergoes transformation through the adoption of 

open-source data engineering frameworks including 

Apache Airflow, Apache NiFi, Apache Spark and dbt as 

shown in Figure 1 (Gupta, 2025). These tools provide 

modularity along with automation capabilities and cloud 

compatibility and strong developer communities which 

allow enterprises to innovate quickly without vendor lock-

in (Mbata, 2024). 

 

https://www.ijsrmt.com/
https://doi.org/10.38124/ijsrmt.v4i7.984
https://doi.org/10.38124/ijsrmt.v4i7.984


129 

 
Fig 1 Open-Source Data Engineering Frameworks (Gupta, 2025). 

 

The increasing need for real-time analytics and data 

democratization and machine learning pipelines demands 

ETL systems that deliver cost-effectiveness alongside 

extensibility and customizability for various use cases 

(Nazábal, 2020). Open-source tools fulfill these 

requirements through their ability to provide transparent 

systems and seamless interoperability and quick 

development cycles. The transition represents a strategic 

approach which gives enterprises better control and 

adaptability and long-term sustainability in their data 

architecture (Gupta, 2025). 

 

II. LIMITATIONS OF PROPRIETARY ETL 

TOOLS 

 
 Cost and Licensing Constraints: 

The proprietary ETL platform Informatica 

PowerCenter demands substantial financial investment for 

licensing and support and maintenance costs (Singu, 

2022). The costs of these systems increase quickly because 

of growing data volumes and rising processing needs and 

additional connector and module requirements. 

Organizations that expand their data operations face 

financial barriers which restrict their ability to innovate 

and maintain long-term sustainability (Singu, 2022). 

 

 Vendor Lock-In: 

The restricted flexibility of closed-source solutions 

exists as a standard feature. The vendor determines the 

extent to which users can customize their solutions and 

integrate new technologies and adapt to changing business 

needs (Lu, 2023). Organizations must follow the vendor's 

planned updates and release schedules which may not 

match their internal business needs. The vendor lock-in 

creates difficulties for organizations when they attempt to 

switch to alternative technologies because it makes the 

process both complicated and expensive (Lu, 2023). 

 

 Legacy Integration Challenges: 

The original design of Informatica PowerCenter 

focused on processing data in batches for traditional on-

premises environments (Horner, 2025). The modern 

enterprise adoption of real- time data pipelines and 

microservices and cloud-native architecture creates 

challenges for PowerCenter to maintain its pace. The 

system lacks native support for streaming data processing 

and distributed computing and API-based integration 

which reduces its effectiveness for modern data 

engineering requirements (Horner, 2025). 

 

III. BENEFITS OF OPEN-SOURCE DATA 

PIPELINES 

 

The Figure 2. describes the key benefits of the Data 

pipelines. Each of the benefits is discussed briefly below. 
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Fig 2 Benefits of Open-Source Data Pipeline (Astera, 2025). 

 

 Cost Efficiency: 

Organizations that adopt open-source data 

engineering frameworks can avoid paying expensive 

licensing fees for proprietary ETL tools which allows them 

to allocate their budgets toward infrastructure 

development and talent training and innovation projects 

(Astera, 2025). The pricing structure enables 

organizations to expand their data operations while 

avoiding the financial restrictions which traditional vendor 

pricing models impose thus reducing overall ownership 

expenses (Integrate.io., 2023). 

 

 Flexibility and Customization: 

The open-source tools Apache Airflow and Apache 

NiFi and dbt and Apache Spark offer complete source code 

access and extensive modularity features (Dagster, 2024). 

The open-source nature allows teams to build customized 

data pipelines which adjust quickly to business changes 

and connect with new data sources and perform specific 

transformations beyond vendor restrictions (Integrate.io., 

2023). 

 

 Ecosystem and Innovation: 

The open-source communities actively push 

innovation through their continuous development of 

features and plugins and enhancements (Flow, 2024). 

These tools provide effortless integration with numerous 

contemporary technologies including cloud-based storage 

platforms like Google Cloud Storage and AWS S3 and 

advanced data warehouses Snowflake and Big Query to 

build a flexible data ecosystem that resists future changes 

(Dagster, 2024). 

 

 Scalability and Cloud Readiness 

The distributed computing architecture of Apache 

Spark supports big data processing through its open-source 

framework (Flow, 2024). The tools operate natively with 

Kubernetes container orchestration and deploy directly to 

cloud environments which results in elastic scalability and 

high availability and efficient resource utilization that 

follows modern cloud-native best practices (Astera, 2025). 

 

IV. POPULAR OPEN-SOURCE SOLUTIONS 

 

Enterprises that want to switch from proprietary ETL 

tools to open-source frameworks have multiple mature 

options available (Apache, 2024). These tools support all 

the main aspects of modern data pipelines including 

orchestration and data movement and transformation and 

streaming ingestion. Below Table.1 is an overview of 

widely adopted open-source alternatives: 

 

Table 1 Open-Source Solutions and Their Features (Apache, 2024). 
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 Apache Airflow enables workflow orchestration 

through directed acyclic graphs (DAGs) which 

provides flexibility in scheduling complex dependent 

jobs with built-in monitoring and retry mechanisms 

(Apache, 2024). 

 Apache NiFi excels in data ingestion and movement 

with a user-friendly, drag-and-drop interface, 

facilitating data flow design and real-time processing 

(Lu H. , 2024). 

 dbt focuses on transforming data within warehouses 

using SQL, emphasizing modularity, testing, and 

version control for analytics engineering (Lu H. , 

2024). 

 Apache Spark offers distributed, in-memory processing 

for large-scale batch and stream data workloads, 

supporting machine learning and advanced analytics 

(Spark Code Hub, 2024). 

 Kafka and Kafka Connect form a robust streaming 

platform for real-time data ingestion and integration 

across heterogeneous systems (Dagster, 2024). 

 

 
Fig 3 Market Growth of Apache Spark (Market Decipher, 2025). 

 

From the above graph we can see the fast-growing 

market of Apache Spark with CAGR of 32.8% by the year 

2027 (Market Decipher, 2025). 

 

Together, these tools provide a flexible, scalable 

foundation for building modern, open-source data 

pipelines tailored to diverse organizational needs (Apache, 

2024). 

 

V. MIGRATION STRATEGY 

 

The process of moving from Informatica 

PowerCenter proprietary ETL to open-source data 

pipelines demands strategic planning and execution 

together with stakeholder agreement (Liu & & Zhi, 2023). 

A successful migration process protects operational 

continuity while maintaining data consistency to establish 

a future-ready data architecture. The following phased 

approach provides organizations with a structured method 

to execute their transition (Lu H. , Migrating from 

Proprietary to Open-Source ETL Platforms, 2024). 

 

 Assessment Phase: 

 

 The assessment phase requires documentation of all 

current ETL workflows along with their data sources 

and targets and dependencies and SLAs. 

 The migration sequence needs to start with pipelines 

that are both critical to business operations and 

complex in nature and run frequently. 

 The assessment of current team technical abilities 

needs to be done to determine which skills require 

development in Python SQL Airflow Spark and other 

areas. 

 The project requires specific goals together with KPIs 

which should include cost reduction and performance 

enhancement and deployment automation (Lu H. , 

Migrating from Proprietary to Open-Source ETL 

Platforms, 2024). 

 

 Design Phase: 

 

 The team needs to convert PowerCenter Workflows 

into equivalent logic using open- source tools 

including Airflow DAGs and dbt models and Spark 

jobs. 

 The design process requires the selection of a 

modular cloud-native architecture that matches 

business requirements and scalability targets. 

 The team needs to finalize their selection of tools (NiFi 

for ingestion and Airflow for orchestration and Spark 

for transformation) which will build the new data 

pipeline framework. 

 The implementation of data governance requires the 

integration of lineage tracking and access control and 

data quality checks from the very start (Lu H. , 

Migrating from Proprietary to Open-Source ETL 

Platforms, 2024). 
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 Implementation Phase: 

 

 The new framework development begins with non-

critical or test pipelines to prevent disruptions to 

production operations. 

 The ETL logic needs to be rewritten using open-source 

paradigms to create modular reusable components 

instead of direct 1-to-1 translations. 

 The testing process includes unit testing followed by 

regression testing and end-to-end testing. The 

verification of data accuracy requires output 

comparisons between PowerCenter and open-source 

pipelines. 

 The implementation of logging and alerting systems 

and performance monitoring tools should include 

Prometheus and Grafana or built-in Airflow 

capabilities (Lu H. , Migrating from Proprietary to 

Open-Source ETL Platforms, 2024). 

 

 Cutover and Optimization: 

 

 The transition to the new environment should happen 

through phased workflow migrations that include 

shadow run validation to ensure performance and 

accuracy before complete cutover. 

 The confirmation of stability allows organizations to 

remove Informatica infrastructure for lower 

maintenance expenses and reduced license costs. 

 The monitoring of KPIs alongside pipeline 

performance optimization and CI/CD practice adoption 

enables streamlined future updates (Lu H. , Migrating 

from Proprietary to Open- Source ETL Platforms, 

2024). 

 

VI. CHALLENGES IN MIGRATION 
 

Below are some challenges that we face during 

migration. Addressing them early with help with 

successful migration. 

 

 Skill Gaps and Learning Curve: 

The majority of proprietary ETL platforms including 

Informatica operate through graphical user interfaces 

which need basic coding skills (Munappy, 2020). The 

open-source frameworks Apache Airflow, Spark and dbt 

operate through code-based approaches which require 

programming skills in Python and SQL and YAML. The 

transition demands either retraining current staff or 

bringing in skilled engineers or consultants, which may 

lead to higher short-term resource costs (Prioleau, 2025). 

 

 Operational Complexity: 

ETL tools that are proprietary include scheduling 

features as well as GUI-based development environments 

and monitoring capabilities. The open-source ecosystem 

distributes these capabilities across multiple tools which 

need custom integration (Munappy, 2020). The 

management of version control and deployment pipelines 

and monitoring systems requires additional operational 

overhead unless automated or standardized (Integrate.io., 

2023). 

 

 Example:  

The setup of orchestration and error handling and 

alerts across Airflow, NiFi and Spark requires multiple 

layers of configuration and DevOps workflows. 

 

 Data Governance and Lineage: 

The built-in features of Informatica include metadata 

management alongside data lineage and audit tracking 

capabilities (Meegle, 2025). The absence of native unified 

governance features in open-source tools forces users to 

implement external tools including Amundsen and Open 

Metadata and Great Expectations for observability and 

data quality and compliance maintenance (Lu H. , 2023). 

 

 Example:  

The process of maintaining internal policy 

compliance together with external regulatory requirements 

(e.g., GDPR, HIPAA) becomes more complicated when 

there is no centralized system for metadata and lineage 

tracking. 

 

 Migration Complexity and Compatibility: 

The process of converting Informatica legacy logic 

into open-source frameworks demands more than a simple 

direct translation (Munappy, 2020). The process of re-

engineering complex transformations and proprietary 

functions and integration connectors often leads to 

architectural redesigning. The scheduling of jobs and 

dependency management between systems may not match 

each other (Prioleau, 2025). 

 

 Example:  

The mapping parameters and reusable 

transformations of Informatica do not directly translate to 

Airflow tasks or dbt models which demands redesign 

efforts. 

 

VII. BEST PRACTICES 
 

Below practices help reduce risk, increase ROI, and 

speed up the adoption. 

 

 Start Small and Scale Gradually: 

The first step should involve running ETL jobs with 

low complexity and non-critical tasks to help team 

members learn open-source tools and frameworks. The 

method enables teams to test and refine their performance 

while maintaining operational stability of core business 

activities (Meegle, 2025). 

 

 Modularization and Re-Architect Workflows: 

The practice of direct Informatica mapping 

duplication should be avoided. The pipeline design should 

use modular components which can be reused. The 

combination of dbt and Airflow provides organizations 

with tools to define version-controlled transformations and 

separate orchestration logic from processing logic (Caesar, 

2025). 

 

 Automate Testing and Validation: 

The implementation of automated testing 

frameworks should occur to verify data accuracy and 
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consistency at both migration stages and post-migration. 

Great Expectations serves as a data quality check tool 

while shadow pipelines enable output comparisons with 

legacy systems (Meegle, 2025). 

 

 Use CI/CD and Infrastructure as Code (IaC): 

The implementation of DevOps practices should 

handle pipeline code management together with 

configuration and deployment operations (Dagster, 2024). 

Standard deployments and reduced manual errors become 

possible through the combination of version control (Git), 

CI/CD pipelines (Jenkins, GitHub Actions), and IaC tools 

(Terraform, Helm). 

 

 Build Monitoring and Observability from Day One: 

The implementation of end-to-end monitoring and 

logging and alerting systems should begin immediately 

through Prometheus and Grafana and Airflow’s built-in 

monitoring and Open Lineage. Real-time performance 

tracking and anomaly detection and failure 

troubleshooting become possible through this system 

(Mbata, 2024). 

 

 Incorporate Data Governance Early: 

The pipeline design should include data cataloging 

and lineage tracking and quality monitoring features from 

the beginning instead of adding them later. The data 

workflow trust and compliance can be built using 

Amundsen, Data Hub or Open Metadata tools (Caesar, 

2025). 

 

VIII. CONCLUSION 

 

Transitioning from Informatica PowerCenter to 

open-source data pipelines offers several advantages and 

challenges. Open-source pipelines enhance accessibility, 

reduce costs, and increase flexibility, allowing 

organizations to tailor data processing to specific needs 

and integrate with various data formats and sources. This 

flexibility is crucial for fostering innovation and 

collaboration, as it enables customization and adaptation 

not commonly available in proprietary systems (Göbl et 

al., 2018; Updegrove et al., 2016). 

 

The open-source frameworks Apache Airflow, NiFi, 

Spark, and dbt offer a modular, extensible alternative that 

matches the requirements of modern data engineering. 

These tools reduce both licensing and infrastructure costs 

while enabling rapid innovation and community-driven 

enhancements and deep customization capabilities (Gupta, 

2025). 

 

However, transitioning to open-source solutions also 

presents challenges, including infrastructure maintenance, 

data quality assurance, and the need for skilled teams to 

manage these complex systems. Addressing 

organizational barriers and managing infrastructure 

changes are critical to a successful transition (Munappy et 

al., 2020). Despite these challenges, organizations can 

benefit from the traceability, fault tolerance, and 

automation capabilities of open-source pipelines, 

ultimately enhancing data processing efficiency and 

reliability (Munappy et al., 2020; Rad and Ghobaei-Arani, 

2024). 

 

In conclusion, while the transition from Informatica 

PowerCenter to open-source data pipelines involves 

overcoming infrastructure and organizational hurdles, the 

benefits of cost savings, flexibility, and enhanced 

collaboration make it a worthwhile endeavor for data-

driven enterprises. These open-source solutions empower 

organizations to handle complex data tasks efficiently, 

thereby supporting a more collaborative and innovative 

data processing environment (Astera, 2025). 
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