D
w ‘ é ISSN(O): 2320-9801
II.' I R cc E ISSN(P): 2320-9798

International Journal of Innovative Research 1in

Computer and Communication Engineering
(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 9.927 Volume 14, Issue 6, June 2026

@ www.ijircce.com X ijircce@gmail.com & +91-9940572462 (L +9163819 07438



©2026 IJIRCCE | Volume 14, Issue 6, June 2026 DOI: 10.15680/1JIRCCE.2026.1406031
LA A SR8 | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 9.927| ESTD Year: 2013

% /%.(m m International Journal of Innovative Research in Computer
. : and Communication Engineering (IJIRCCE)
IJI R CCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Comparative Evaluation of Alteryx and
KNIME for Workflow Migration and Data
Processing Automation

Mr. Tirth Raval, Dr. Omkar Barve
M.Sc. Data Science Student, Department of Technology, Savitribai Phule Pune University, Pune, Maharashtra, India

Department of Technology, Savitribai Phule Pune University, Pune, Maharashtra, India

ABSTRACT: Organizations increasingly rely on workflow automation and data analytics platforms to support data
preparation, transformation, and business intelligence activities. Alteryx and KNIME are among the widely adopted
visual analytics platforms that facilitate Extract, Transform, and Load (ETL) processes through low-code workflow
development environments. This paper presents a comparative evaluation of these platforms through the migration of a
representative data processing workflow from Alteryx to KNIME. The study examines workflow design, node
equivalence, transformation capabilities, extensibility, automation support, and implementation challenges encountered
during migration. The findings indicate that KNIME can effectively replicate complex workflows while offering
flexibility and cost advantages. The study provides practical insights for organizations evaluating analytics platforms
and planning workflow migration initiatives.
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I. INTRODUCTION

The growing dependence on data-driven decision-making has increased the adoption of workflow automation platforms
capable of supporting data preparation, transformation, reporting, and advanced analytics. Organizations seek solutions
that simplify complex analytical processes while improving efficiency, scalability, and maintainability. Consequently,
low-code and no-code analytics platforms have emerged as essential tools within modern data ecosystems.

Alteryx and KNIME represent two prominent visual analytics platforms designed to support end-to-end data processing
workflows. Alteryx is a commercial platform recognized for its enterprise-focused analytical capabilities and ease of
use, whereas KNIME provides an open and extensible environment with strong support for advanced analytics,
machine learning, and community-driven innovation.

As organizations evolve technologically, the migration of workflows between analytics platforms becomes increasingly
relevant. Such migrations may be motivated by factors including cost optimization, platform flexibility, integration
requirements, and long-term sustainability. However, workflow migration presents several challenges, including
preserving business logic, ensuring data integrity, identifying equivalent functionalities, and handling differences in
platform architecture.

This study presents a comparative evaluation of Alteryx and KNIME using a representative workflow migration
exercise. The objective is to investigate the feasibility of migration, identify implementation challenges, compare
platform capabilities, and assess the suitability of KNIME as an alternative solution for workflow automation and data
processing tasks. The findings contribute practical guidance for practitioners and researchers involved in analytics
platform selection and workflow modernization initiatives.
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II. LITERATURE SURVEY

The increasing volume, variety, and velocity of organizational data have accelerated the adoption of workflow
automation and visual analytics platforms. Modern enterprises require solutions that simplify data preparation,
transformation, and reporting while maintaining scalability and operational efficiency. Consequently, low-code and no-
code analytics platforms have gained significant attention in both academic and industrial settings.

Workflow automation platforms are designed to enable users to construct data processing pipelines through graphical
interfaces rather than extensive programming. Such platforms reduce development complexity, improve productivity,
and facilitate collaboration among technical and non-technical stakeholders. Research has demonstrated that visual
workflow systems can significantly improve analytical efficiency and reduce implementation effort in data-intensive
environments [1], [2].

ETL (Extract, Transform, and Load) processes constitute a critical component of business intelligence and analytics
infrastructures. Traditional ETL implementations often require substantial programming expertise and maintenance
effort. As a result, visual ETL tools have emerged as viable alternatives, enabling organizations to accelerate
development cycles and standardize analytical workflows [3], [4].

Alteryx is widely recognized as an enterprise analytics platform that provides an intuitive drag-and-drop environment
for data preparation, blending, and advanced analytics. Previous studies have highlighted its strengths in usability,
enterprise integration, and support for business intelligence applications [5], [6]. Its commercial ecosystem and
extensive set of built-in functionalities have contributed to its widespread adoption across industries.

KNIME, on the other hand, has evolved into a mature open analytics platform characterized by extensibility,
community-driven development, and integration with machine learning frameworks. Studies have emphasized
KNIME's flexibility, reproducibility, and capability to support complex analytical workflows through reusable modular
components [7], [8]. The availability of numerous extensions and its open architecture have further strengthened its
position within the analytics landscape.

Comparative analyses of analytics platforms have increasingly focused on factors such as usability, cost-effectiveness,
extensibility, scalability, and integration capabilities [9], [10]. While commercial platforms often provide superior
vendor support and streamlined user experiences, open-source alternatives offer greater customization opportunities
and reduced licensing costs.

Workflow migration between analytics environments represents an emerging area of interest as organizations seek to
modernize their analytical ecosystems. Migration initiatives require the preservation of business logic, validation of
output consistency, identification of equivalent functionalities, and mitigation of compatibility challenges [11]. Existing
literature suggests that successful migration strategies depend on careful workflow decomposition, systematic node
mapping, and iterative validation processes [12].

Despite the growing body of literature surrounding workflow automation tools, limited research has examined the
practical migration of representative analytical workflows between Alteryx and KNIME using implementation-driven
comparative evaluation. Most studies focus either on platform-specific capabilities or theoretical comparisons without
addressing real migration challenges encountered during workflow reconstruction and validation.

Therefore, this study contributes to the existing literature by presenting a comparative evaluation of Alteryx and
KNIME through a workflow migration exercise. The research investigates node equivalence, transformation
capabilities, handling of structured and semi-structured data formats, workflow validation, and the broader implications
of platform selection for workflow automation and data processing initiatives.
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III. METHODOLOGY / APPROACH

This study adopted an implementation-driven comparative evaluation approach to investigate the feasibility of
workflow migration between Alteryx and KNIME. The methodology focused on reconstructing an existing data
processing workflow originally developed using Alteryx within the KNIME analytics environment and subsequently
evaluating the migration process from technical and operational perspectives.

A representative data processing workflow involving data extraction, transformation, and reporting operations was
selected as the basis for comparison. The workflow contained multiple stages of data preparation, including data
ingestion, cleansing, transformation, filtering, aggregation, and output generation. The objective was to preserve the
original workflow logic while reproducing equivalent functionality within KNIME.

Identified for Migration

/’I 1. Workflow Selection
@ Representative Data Workflow

2. Workflow Analysis
Structure, Components and
Processing Logic Review

3. Node Mapping and
*: Functional Equivalence
Mapping Alteryx Components
to Equivalent KNIME Nodes

2 4. Workflow Reconstruction
o Initial KNIME Workflow
Implementation
G\ 5. Handling Semi-Structured Data
JSON Processing and
Workflow Refinement
Y 6. Validation and Output Review
zQ Consistency, Accuracy and
Business Logic Verification
N 7. Comparative Evaluation
].I.I.l Performance, Features and Overall
Comparison of Both Platforms

Figure.1. Methodological Framework Adopted for Workflow Migration and Comparative Evaluation.

The methodological framework consisted of five sequential phases:

A. Workflow Analysis

The original workflow developed in Alteryx was thoroughly examined to identify its structure, dependencies, and
processing logic. Each node within the workflow was analysed based on its functional role in the data processing
pipeline. The workflow was decomposed into smaller logical components to simplify the migration process and
facilitate systematic evaluation.

B. Node Mapping and Functional Equivalence

Equivalent KNIME nodes were identified for the corresponding Alteryx components. The mapping process involved
comparing the capabilities of both platforms and selecting the most appropriate alternatives available within KNIME.
Particular emphasis was placed on preserving workflow behaviour and ensuring consistency of intermediate
transformations.

The node equivalence process included:

e Data input and output operations,
Filtering and sorting procedures,
Join and aggregation functionalities,
Formula-based transformations,
Data cleansing operations,
Reporting and export activities.
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This phase enabled the reconstruction of the workflow while maintaining the intended analytical outcomes.

C. Workflow Reconstruction
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Figure2. Representative Workflow Implemented in Alteryx.
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Figure3. Initial KNIME Workflow Reconstruction Using Intermediate Processing Techniques

The initial reconstruction successfully replicated the workflow logic but relied on intermediate preprocessing
approaches for certain data formats.
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Following node identification, the complete workflow was recreated within KNIME using the mapped components.
The reconstructed workflow replicated the processing sequence of the original implementation while taking advantage
of KNIME's modular architecture and configuration flexibility.

The migration process required iterative refinement to accommodate differences in platform-specific implementations
and execution behaviour.

D. Handling of Semi-Structured Data

One of the primary challenges encountered during migration involved the processing of JavaScript Object Notation
(JSON) data. Initial attempts relied on intermediate conversion techniques to transform JSON files into tabular formats
prior to processing.

Subsequently, the workflow was enhanced through the utilization of KNIME's dedicated JSON processing capabilities,
enabling direct ingestion and parsing of semi-structured data. This improvement reduced preprocessing complexity and
improved workflow maintainability.

The resolution of this challenge provided valuable insights into the adaptability of both platforms when dealing with
heterogeneous data sources.

E. Validation and Comparative Evaluation
To assess the effectiveness of the migration, the outputs generated by the reconstructed KNIME workflow were
compared with those produced by the original Alteryx implementation.
The evaluation focused on the following dimensions:
e Preservation of business logic,
Consistency of generated outputs,
Ease of implementation,
Workflow flexibility,
Extensibility of the platform,
Support for diverse data formats,
Overall migration feasibility.

The comparative findings obtained through this validation process formed the basis for the subsequent analysis and
discussion.

The methodological approach adopted in this study provides a practical framework for organizations seeking to
evaluate alternative analytics platforms and undertake workflow modernization initiatives. Furthermore, it demonstrates
that implementation-driven comparative studies can offer meaningful insights beyond purely theoretical evaluations of
analytics technologies.

IV. RESULTS & DISCUSSION

The migration exercise demonstrated that KNIME was capable of reproducing the functionality of the original Alteryx
workflow while preserving the intended analytical outcomes. Although differences in implementation approaches were
observed, the reconstructed workflow successfully maintained the underlying business logic and generated consistent
outputs.

A. Workflow Migration Outcomes

The decomposition of the original workflow into smaller functional components facilitated the identification of
equivalent KNIME nodes. Most Alteryx operations had direct or near-equivalent alternatives within KNIME, enabling
efficient workflow reconstruction.

The migration process revealed that both platforms provide extensive support for common data preparation tasks,

including filtering, sorting, aggregation, joining, and formula-based transformations. However, differences were
observed in terms of configuration styles, node organization, and implementation flexibility.
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Figure5. Analytics Workflow Transformation and Evaluation Process

B. Comparative Evaluation of Alteryx and KNIME
Table I summarizes the comparative observations obtained during the migration exercise.

Table I. Comparative Evaluation of Alteryx and KNIME

Parameter Alteryx KNIME

Licensing Model Commercial Open Source

Workflow Development Drag-and-drop visual interface Drag-and-drop visual interface

Ease of Use High Moderate

Customization Moderate High

Community Support Strong Strong

Extensibility High Very High

Integration Capability Extensive enterprise integrations Extensive extensions and
integrations

Handling of Structured Data Excellent Excellent

Handling of Semi-Structured Data | Good Good

Advanced Analytics Support Strong Strong

Machine Learning Extensions Available Extensive

Cost Efficiency Lower due to licensing costs Higher due to open-source
availability

The findings indicate that while Alteryx provides a highly polished user experience with streamlined enterprise
functionality, KNIME offers greater flexibility and extensibility through its open architecture and rich ecosystem of
community extensions.

C. Semi-Structured Data Processing Challenge

One of the most significant challenges encountered during migration involved the processing of JSON data. Initial
attempts relied on converting JSON files into intermediary tabular formats before integrating them into the workflow.
Although functional, this approach introduced additional preprocessing steps and increased workflow complexity.
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Subsequent investigation identified dedicated JSON processing nodes within KNIME, enabling direct parsing and
transformation of semi-structured data. The adoption of native JSON handling capabilities simplified the workflow,
reduced manual intervention, and improved maintainability.

This observation highlights the importance of thoroughly understanding platform-specific capabilities before adopting
workaround solutions during migration initiatives.

D. Validation of Workflow Outputs

Validation was performed by comparing the outputs generated by the KNIME implementation with those produced by
the original Alteryx workflow. The reconstructed workflow consistently preserved the intended transformation logic
and generated comparable results across the evaluated processing stages.

The successful validation of outputs demonstrated that workflow migration can be achieved without compromising
analytical integrity, provided that adequate attention is given to node equivalence, transformation sequencing, and
output verification.

E. Practical Implications

The results suggest that organizations evaluating alternative analytics platforms should consider multiple dimensions
beyond technical capability alone. Factors such as licensing costs, extensibility requirements, community support, ease
of adoption, and long-term sustainability can significantly influence platform selection decisions.

For organizations seeking to optimize operational costs while maintaining analytical capabilities, KNIME represents a
viable alternative for workflow automation and data processing tasks. Conversely, organizations prioritizing vendor-
supported enterprise ecosystems and rapid onboarding may continue to derive substantial value from commercial
solutions such as Alteryx.

Overall, the migration exercise demonstrates that implementation-driven comparative evaluations provide meaningful
insights into the strengths, limitations, and practical considerations associated with analytics platform modernization.

V. CONCLUSION

This study presented a comparative evaluation of Alteryx and KNIME through the migration of a representative data
processing workflow. The objective was to investigate the feasibility of workflow migration, identify implementation
challenges, and assess the capabilities of both platforms in supporting workflow automation and data processing
activities.

The findings demonstrated that KNIME was capable of successfully reproducing the functionality of the original
Alteryx workflow while preserving the intended analytical outcomes. Through systematic workflow analysis, node
mapping, reconstruction, and validation, the migration exercise confirmed that equivalent implementations can be
achieved despite differences in platform architecture and execution approaches.

The study further highlighted that both Alteryx and KNIME provide robust support for common data preparation and
transformation tasks. Alteryx offers a highly refined enterprise experience characterized by ease of use and streamlined
functionality, whereas KNIME distinguishes itself through its open architecture, extensibility, and cost-effectiveness.
The challenge associated with processing semi-structured JSON data also emphasized the importance of understanding
native platform capabilities before adopting alternative implementation strategies.

From a practical perspective, the results indicate that workflow migration initiatives should not be driven solely by
technical functionality. Organizations must also consider factors such as licensing models, extensibility requirements,
community support, ease of adoption, and long-term sustainability when selecting analytics platforms.

The present study was based on a representative workflow migration exercise originally conducted in 2023 and

subsequently re-evaluated within the context of contemporary analytics practices. While the findings provide valuable
implementation-driven insights, future research may extend this work by incorporating multiple workflow scenarios,
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quantitative performance benchmarking, user experience assessments, and comparative evaluations involving
additional analytics platforms.

In conclusion, the study demonstrates that implementation-oriented comparative evaluations can provide meaningful
guidance for both practitioners and researchers involved in analytics platform selection and workflow modernization.
The results suggest that KNIME represents a viable alternative for organizations seeking flexible and cost-efficient
workflow automation solutions, while Alteryx continues to offer substantial value within enterprise analytics
environments. Ultimately, the choice between the two platforms should be aligned with organizational objectives,
resource availability, and strategic priorities.
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