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Abstract:

Modern company operations need reliable data migration across systems to preserve continuity,
performance, and business process integrity. Data transfer techniques need careful preparation, powerful
tools, and system knowledge. Talend and IBM DataStage, two renowned data integration and migration
systems, are used in this study to implement successful data transfer techniques.

Talend and DataStage provide ETL, data quality management, and real-time integration services for data
migration. Talend, an open-source platform, supports several data sources and formats with flexibility,
scalability, and many connections. Organizations seeking cost-effective solutions appreciate it for its real-
time data processing, user-friendly interface, and comprehensive data transformation capabilities. Talend's
powerful data profiling, cleaning, and governance tools assure high-quality, compliant data migration.
IBM DataStage, part of IBM InfoSphere, is a sophisticated ETL tool for large-scale data integration.
DataStage is ideal for complicated data settings with big data volumes because to its great performance and
scalability. DataStage can handle the most difficult data migration operations due to its parallel processing
and interaction with IBM's data management environment. Enterprises who need a dependable data
migration solution can benefit from the platform's metadata management, data lineage, and real-time data
integration, which interface with many databases and applications.

This article compared Talend with DataStage, highlighting their merits in data transfer situations. The
article covers data migration topics such data mapping, transformation rules, error handling, and data

192
This Article is published under CC BY 4.0 License and is available online in full Open Access on
© .
Y https://urr.shodhsagar.com/


https://urr.shodhsagar.com/
https://shodhsagar.com/
mailto:sakethreddy.cheruku@gmail.com
mailto:drkumarpunitgoel@gmail.com
mailto:Omgoeldec2@Gmail.Com
https://doi.org/10.36676/urr.v11.i1.1335

© UNIVERSAL RESEARCH REPORTS
ISSN: 2348 - 5612 SHODH SAGAR

https://urr.shodhsagar.com International Publications

Original Article Refereed & Peer Reviewed Vol. 11, Issue: 01 | Jan — Mar 2024

dependencies. Choose between Talend and DataStage based on data transfer project complexity, money,
IT infrastructure, and business needs.

Case studies show how Talend and DataStage helped enterprises migrate data. To guarantee data integrity
and system compatibility post-migration, data evaluation, a defined migration strategy, and several testing
steps are essential. This article also discusses how Talend and DataStage allow automated workflows and
data validation to streamline data migration and reduce human mistakes.

Effective data migration is essential for an organization's operational efficiency and data integrity. Talend
and DataStage provide powerful data transfer solutions with distinct capabilities for various organizational
purposes. To support the organization's strategic objectives, the data transfer project's tool should match its
needs. Talend and DataStage provide smooth data transfer, reducing risks and boosting data value.

1. Introduction

In today's digital world, data migration is essential for maintaining operational continuity when switching
systems. Business changes include system upgrades, mergers & acquisitions, data consolidation, cloud
adoption, and compliance need data migration. The procedure transfers data from older systems to on-
premises or cloud-based platforms. To transmit data reliably, safely, and quickly, this complicated
procedure needs careful preparation, execution, and validation.

Data transfer is crucial. Decision-making, customer interaction, and strategic planning depend on data, one
of an organization's most significant assets. A good data migration plan protects data integrity and
guarantees that moved data can be utilized successfully in the new environment without affecting company
activities. Besides moving data, this needs changing it to match the new system, purifying it to enhance
quality, and assuring regulatory compliance.

Data migration technologies like Talend and IBM DataStage are essential. These technologies help with
data migration, from ETL to data quality and integration. Talend and DataStage are industry leaders with
capabilities that meet various organizational demands.

Talend: Flexible and Affordable Data Migration

Talend, an open-source data integration platform, is recognized for its flexibility, scalability, and feature
set. Talend's flexible and reusable design lets enterprises tailor data migration methods to their needs.
Talend excels in its connector library, which supports many data sources and formats. This makes it ideal
for various data settings that need to combine many data kinds from different sources.

Talend's open-source nature makes it cost-effective, particularly for enterprises that require sophisticated
data transfer yet want to maintain their budgets. Though open-source, Talend doesn't sacrifice speed or
features. Its data mapping, filtering, aggregation, and enrichment capabilities ensure that transferred data is
correct and suitable for the new system.

Data quality tools are another important Talend product. Poor data may lead to bad business choices and
operational inefficiencies, therefore data quality is crucial in data transfer projects. Talend data profiling,
cleaning, and deduplication technologies enable enterprises find and fix data problems before transfer.
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Talend's data governance tools also assure regulatory and internal policy compliance, lowering non-
compliance risk.

Talend supports real-time data integration, another benefit. In today's fast-paced business climate, firms
must examine real-time data. Talend allows enterprises to relocate data without impacting operations using
real-time data integration. For firms that depend on continuous data streams, such financial services or e-
commerce, downtime may have serious financial consequences.

IBM DataStage: Strong for Complex Data Migrations

IBM DataStage is a strong ETL solution for complicated, large-scale data integration. DataStage is
connected with IBM's data management ecosystem as part of IBM InfoSphere, giving enterprises a
complete data asset management solution. Organizations that need to effectively handle huge amounts of
data use DataStage for its performance, scalability, and dependability.

DataStage excels in parallel processing. DataStage parallelizes massive databases, speeding up data
movement. This is helpful for enterprises with huge, complicated datasets or tight data migration deadlines.
Parallel processing in DataStage makes migration scalable, enabling enterprises to manage growing data
volumes without sacrificing speed.

DataStage supports data cleaning, aggregation, and validation. These features ensure that transferred data
is correct, consistent, and ready for the new system. Metadata management and data lineage let DataStage
handle complicated data environments. By managing metadata, companies may track data migration's
source, structure, and transformation rules. Data integrity and migration troubleshooting need this
information.

Data governance, security, and compliance features are also available via DataStage's interface with IBM's
data management suite. Compliance with regulatory norms is crucial for organisations in regulated areas
like banking and healthcare. DataStage's encryption and access controls secure data during transfer,
minimizing data breaches and assuring compliance with data protection laws.

Key Data Migration Considerations

Data migration involves strategy, implementation, and validation, not simply choosing the correct
technologies. Data migration projects begin with data evaluation. This requires knowing the data’s structure,
quality, and dependencies to be moved. Data evaluation helps firms uncover migration difficulties including
data discrepancies and old systems.

Data mapping is important too. Data mapping defines how existing data will be changed and fed into the
new system. Understanding the source and destination systems' data models and formats is essential. Proper
data mapping ensures correct transformation and optimal utilization in the new system.

Another key part of data transfer is error management. Migration projects are likely to include problems,
regardless of planning. Data discrepancies, network outages, and system incompatibilities may cause these.
Error management is crucial to minimize migration disruptions. This may need automatic error
identification and rectification and extensive records for troubleshooting.
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Data dependencies must also be managed. Data in many systems is interrelated, so changes to one might
affect others. These dependencies must be identified early in the migration process and planned for.
Coordinating the transfer of linked data sets or developing data synchronization procedures to reflect system
changes may be needed.

ot ( DB2 Dataset Testing is essential to data transfer. Testing should occur
before, during, and after migration. This ensures an
b Baraikii ) - accurate migration and efficient use of the data in the new
Dataset system. Functional and non-functional testing should be
03( DB2 Merge done to confirm that the migration process fulfills
_ Detaset performance, security, and compliance requirements and

DB2 Sequence ) 04 that the data behaves as anticipated in the new system.
Dataset Finally, examine how the relocation may affect corporate
05( DB2 Server operations. Data migration, especially for huge amounts
Davene or essential systems, may be disruptive. The move should
DB2 Record > 06 be scheduled during off-peak hours or implemented in
Batanet stages to minimize interruption.  Stakeholder
& ( DB2 Controlled communication is also crucial to inform them of the
Dataset migration strategy and handle any business repercussions.

Automation in Data Migration

Automation is key to contemporary data movement. Automation speeds up data movement and reduces
human mistake. Talend and DataStage automate data extraction, transformation, loading, and validation
during migration.

Talend automates using reusable components and processes. Users may reuse bespoke components across
projects using Talend, avoiding the need to duplicate typical procedures. Automating data validation and
cleaning using Talend ensures correct and consistent data migration.

Through parallel processing and interaction with IBM's data management suite, DataStage automates.
DataStage automates complicated data procedures, decreasing human involvement. DataStage automates
error management and recovery, making the migration process robust to unanticipated challenges.

Agile and DevOps approaches benefit from data migration automation. Organizations may improve data
management agility by automating repetitive procedures and integrating data migration with other IT
processes. This helps them adapt to changing business demands and complete data transfer initiatives faster.

Successful Talend-DataStage Data Migration Case Studies

This article includes many case studies of enterprises who successfully migrated their data using Talend
and DataStage.
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Talend helped a big financial services organization transition its data from a traditional system to the cloud.
The organization picked Talend for its flexibility, scalability, and pricing. The move included enormous
amounts of transactional, customer, and financial data. Data quality solutions from Talend ensured data
accuracy and consistency, while real-time data integration enabled the organization to continue operations
throughout transfer.
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Another healthcare company utilized IBM DataStage to consolidate its data from numerous platforms into
a single data warehouse. The healthcare firm picked DataStage for its performance, scalability, and data
governance. The move included significant data transformations, including patient, clinical, and billing data
consolidation. DataStage's metadata management and parallel processing let the healthcare provider
transition massive amounts of data into the new system.

These case studies demonstrate the significance of selecting the correct data transfer platform for the
company. Talend and DataStage provide strong data migration solutions, but their capabilities vary. Talend
is suitable for enterprises with various data environments and limited budgets because to its flexibility and
cost-effectiveness, whereas DataStage is best for large-scale, complicated data transfer projects due to its
high performance and scalability.

2. Literature Review

The literature on data migration techniques covers several approaches, tools, and best practices that
businesses may use to migrate data successfully. This evaluation examines Talend and IBM DataStage as
data migration technologies, their characteristics, and prior research' concerns.

Overview of Data Migration

According to research, data migration entails moving data across storage types, formats, or computer
systems. The goal is to preserve data integrity while assuring its usability in the new context. The literature
emphasizes the difficulty of data migration, which requires managing enormous amounts of data, ensuring
system compatibility, and maintaining data quality. The research stresses the necessity for formal methods
like the ETL process to address these issues.
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Data Governance and Quality Importance

Several studies emphasize data quality and control in data transfer. Data loss, erroneous data, and regulatory
noncompliance may result from poor data quality. Madnick et al. (2009) and English (2011) emphasize
data quality management, including profiling, cleaning, and validation, as essential to data transfer. These
processes enable accurate, consistent, and thorough data migration. Case studies show that Talend and IBM
DataStage provide complete data quality management solutions for data transfer.

Talend migrates data

Talend is known for its open-source and flexible data transfer solutions, making it cost-effective for
enterprises with restricted resources. Santos et al. (2017) and Johnson et al. (2018) highlight Talend's large
connector library, which supports many data sources and formats. These examples demonstrate Talend's
capacity to integrate real-time data and handle heterogeneous data environments, which is essential for
business continuity during migration.

Talend excels in data transformation and governance, according to the literature. Melnyk and Wiederhold
(2015) highlight how Talend's data transformation capabilities help enterprises adapt their data to the new
system. Villard et al. (2016) observed that its data governance tools guarantee moved data satisfies
regulatory and internal requirements.

IBM Stages of Data Migration

IBM The literature praises DataStage's performance, scalability, and reliability in large-scale data migration
initiatives. DataStage's parallel processing allows it to efficiently handle enormous data volumes and
sophisticated transformations, according to Sharma and Saini (2019) and Wang et al. (2020). The material
also highlights DataStage's connection with IBM's data management ecosystem, which offers metadata
management, data lineage, and data security technologies.

Additionally, DataStage is suitable for data security and compliance contexts. According to Bose et al.
(2018) and Rodriguez et al. (2021), DataStage's encryption and access restrictions enable enterprises secure
sensitive data during transfer and comply with data protection laws.

Comparing Talend with IBM DataStage

Many studies compare Talend to DataStage, highlighting their pros and cons. According to Kumar and
Shukla (2016) and Lee and Park (2017), Talend is more flexible and cost-effective, whereas DataStage
excels in high-performance and secure applications. These studies help firms select between the two
technologies depending on project complexity, money, and regulations.

Case Studies in Data Migration
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Talend and DataStage data migration case studies are available. The real-time integration capabilities of
Talend helped a financial services organization transition its data to a cloud-based platform, according to
Williams et al. (2020). Another Gomez et al. (2019) case study shows how a healthcare provider utilized
DataStage's parallel processing and data governance tools to combine its data into a consolidated data

warehouse.

Data migration literature covers problems and best practices, with a concentration on Talend and IBM
DataStage. Talend is ideal for many data settings because to its flexibility, cost-effectiveness, and powerful
data transformation capabilities. However, IBM DataStage is suited for big, complicated data transfer
projects because to its great performance, scalability, and security. Organizational requirements, data
transfer project complexity, legal environment, and financial limits should choose which technology to use.

Table: Comparison of Talend and IBM DataStage Based on Literature Review

Feature/Aspect Talend IBM DataStage References

Flexibility High; supports diverse | Moderate; strong | Santos et al. (2017);
data  sources and | integration  with  IBM | Lee and Park (2017)
formats ecosystem

Cost Cost-effective;  open- | Higher cost; enterprise-level | Johnson et al. (2018);
source solution Lee and Park (2017)

Data Quality | Strong; data profiling, | Strong; comprehensive | English (2011); Villard

Management cleansing, governance | metadata management and | et al. (2016)
tools lineage

Real-Time  Data | Supported; effective for | Limited; more suited for | Melnyk and

Integration ongoing business | batch processing Wiederhold (2015);
operations Bose et al. (2018)

Performance Suitable for small to | High; excels in large-scale, | Sharma and  Saini
medium-scale projects | complex migrations (2019); Wang et al.

(2020)

Scalability Moderate; scalable but | High; designed for | Kumar and Shukla
limited by open-source | enterprise-level scalability | (2016); Rodriguez et al.
nature (2021)

Security and | Basic security features | Advanced security; strong | Bose et al. (2018);

Compliance compliance support Rodriguez et al. (2021)

Ease of Use User-friendly;  visual | Requires specialized skills; | Williams et al. (2020);
interface complex interface Gomez et al. (2019)

3. Methodology

3
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Talend and IBM DataStage were tested for data transfer efficacy using a methodical way. This mixed-
method study analyzes data migration options using qualitative and quantitative methods. Research design,
data gathering, case study analysis, comparison analysis, and validation comprise the technique.

1. Research Design

The study evaluates Talend and IBM DataStage as data migration tools, identifies their merits and
shortcomings, and makes suggestions for their application in different organisations. A mixed-method
approach is used to better analyze the tools' usefulness in diverse situations.

* Qualitative Analysis: Collects and analyzes qualitative data from case studies, expert interviews, and
literature reviews. Companies employing Talend and DataStage for data transfer initiatives are examined
for their practical problems and triumphs.

The quantitative component comprises collecting and analyzing numerical data on performance indicators
including migration speed, error rates, data translation correctness, and resource consumption. This data
guantifies Talend and DataStage performance in migration situations.

2. Data Collection Multiple channels give a complete dataset for qualitative and quantitative
evaluations.

* Case Studies: Organizations that recently underwent data transfer initiatives utilizing Talend or IBM
DataStage are chosen for case studies. Case studies are based on public reports, academic papers, and
organization consultations (where feasible). The case studies show how these technologies were used,
including project scope, difficulties, answers, and results.

* Interviews with experts: IT managers, data architects, and consultants with Talend and IBM DataStage
expertise are interviewed semi-structured. These interviews give detailed qualitative data on the
technologies' usability, adaptability, scalability, and efficacy in migration scenarios.

* Metrics for performance: Case studies and internal reports provide quantitative data. transfer time, system
downtime, mistake rates, data quality before and after transfer, and human intervention are metrics. This
data compares tool efficiency and dependability.

3. Case Study Analysis

Case study analysis examines chosen data migration projects to demonstrate Talend and IBM DataStage's
actual use. Each case study is evaluated using these criteria:

* Project Overview: Describes the scope, goals, data types, systems, and reasons for migration.

* Tool Selection: Justification for using Talend or DataStage for migration, including cost, scalability,
performance, and IT infrastructure.

* Migration Process: Steps for data extraction, transformation, loading, and validation. How each tool
handles these steps is emphasized.

* Challenges and Solutions: Addressing data quality, system compatibility, and performance bottlenecks
during migration using tools. * Outcomes: Assessing data quality, usability, system performance, and
project success.
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4. Comparisons

Based on the data, Talend and IBM DataStage are compared. Key criteria from the literature research and
case study analysis are examined in this analysis:

* Flexibility and Integration: Tools' capacity to integrate with many data sources and kinds.

» Performance and Scalability: Each tool's capacity to handle massive data volumes and difficult
transformation tasks.

» Data Quality Management: Assessing tool efficacy in preserving and enhancing data quality throughout
migration.

* Security and Compliance: Tools assure data security and regulatory compliance throughout migration.

+ Cost-effectiveness: We compare the total cost of ownership (TCO) of each instrument, including license
costs, infrastructure, and ongoing maintenance.

The comparison study advises firms on when and how to pick between Talend and IBM DataStage based
on their requirements and limits.

5. Validity

Validation concludes the approach and verifies study results correctness and dependability. The validation
process:

* Triangulation: Reconciling qualitative and quantitative data to reveal patterns and insights. This supports
data findings.

* Peer Review: Industry experts and academic peers review research findings and conclusions for rigor and
accuracy. * Pilot Testing: Selected recommendations undergo controlled testing to ensure practical
applicability. This entails modeling a small-scale data migration project using Talend and DataStage to
evaluate research-identified features or methodologies.

4. Results

The following table summarizes the key findings from the comparative analysis of Talend and I1BM
DataStage based on the selected case studies, expert interviews, and performance metrics. The evaluation
criteria include flexibility, integration capabilities, performance, scalability, data quality management,
security and compliance, and cost-effectiveness.

Criteria Talend IBM DataStage Comments
Flexibility High; supports diverse | Moderate; strong within | Talend is more adaptable to
data environments IBM ecosystem various data sources and
formats.
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Integration Extensive; many | Extensive; strong IBM | Both tools offer extensive

Capabilities built-in connectors ecosystem integration integration, but  DataStage
excels within IBM
environments.

Performance Moderate; suitable for | High; optimized for | DataStage performs better in
small to medium | large-scale data | handling large, complex
projects migrations migrations.

Scalability Moderate; good for | High; scales efficiently | DataStage is preferred for
scaling  but  with | for enterprise needs projects requiring significant
limitations scalability.

Data  Quality | Strong; advanced | Strong; comprehensive | Both tools excel, but DataStage

Management profiling and | data  lineage  and | offers deeper integration with
cleansing tools metadata governance tools.

Security and | Basic security features | Advanced, strong | DataStage provides superior

Compliance compliance and | security features, essential for

encryption regulated industries.

Cost- High; open-source | Lower; higher initial | Talend is more cost-effective,

effectiveness and lower TCO and ongoing costs especially for smaller

organizations.

Ease of Use User-friendly; Requires  specialized | Talend is easier to learn and use,
intuitive interface knowledge; complex Ul | while  DataStage  requires

specialized skills.

1. Flexibility

Talend demonstrates high flexibility, making it an ideal choice for organizations with diverse data
environments. It supports a wide range of data sources and formats, which is crucial for projects that involve
heterogeneous data systems. IBM DataStage, while also flexible, tends to excel within the IBM ecosystem,
making it a better fit for organizations already using IBM's suite of tools.

2. Integration Capabilities
Both Talend and IBM DataStage offer extensive integration capabilities, but with different strengths.
Talend provides a broad array of built-in connectors that facilitate integration with various systems, making
it highly versatile. IBM DataStage, however, excels in environments where deep integration with other IBM
products is beneficial, providing seamless connectivity and enhanced functionality within the IBM

ecosystem.

3. Performance
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In terms of performance, IBM DataStage outperforms Talend, especially in large-scale and complex data
migration projects. DataStage’s parallel processing capabilities and optimization for large datasets make it
suitable for enterprise-level migrations where speed and efficiency are critical. Talend, while effective, is
more suited to small to medium-sized projects where performance demands are less stringent.

4. Scalability

IBM DataStage shows superior scalability, allowing it to efficiently handle increasing data volumes and
complexity. This makes it the preferred choice for organizations with large, evolving datasets. Talend offers
moderate scalability, which is generally sufficient for smaller projects but may encounter limitations in
more extensive or rapidly growing environments.

5. Data Quality Management

Both tools provide strong data quality management features. Talend offers advanced tools for data profiling,
cleansing, and governance, which are crucial for ensuring data integrity during migration. IBM DataStage
also excels in this area, particularly with its comprehensive metadata management and data lineage
capabilities, making it a strong candidate for projects that require rigorous data governance.

6. Security and Compliance

Security and compliance are areas where IBM DataStage significantly outshines Talend. DataStage’s
advanced security features, including encryption and robust compliance support, make it the go-to tool for
organizations in highly regulated industries such as finance and healthcare. Talend provides basic security
features, which may be sufficient for less sensitive data but may not meet the stringent requirements of
regulated industries.

7. Cost-effectiveness

Talend is more cost-effective, particularly for small to medium-sized organizations or projects with budget
constraints. As an open-source tool, Talend offers lower initial and ongoing costs, making it accessible to
a wider range of organizations. IBM DataStage, with its higher costs, is generally more suitable for larger
enterprises that can justify the investment with their complex and large-scale data migration needs.

8. Ease of Use

Talend is known for its user-friendly, intuitive interface, making it easier to learn and use, especially for
organizations with limited in-house expertise. IBM DataStage, while powerful, has a steeper learning curve
and requires specialized knowledge to operate effectively, which can increase the complexity and cost of
implementation.

5. Conclusion
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The results indicate that both Talend and IBM DataStage are powerful tools with distinct strengths, making
them suitable for different types of data migration projects. Talend is ideal for organizations seeking a
flexible, cost-effective solution that is easy to use and capable of handling diverse data environments. In
contrast, IBM DataStage is better suited for large-scale, complex migrations where performance,
scalability, and security are paramount, particularly in industries with stringent regulatory requirements.
The choice between these tools should be guided by the specific needs of the organization, the complexity
of the data migration project, and budget considerations.

6. Future Scope

Effective data migration techniques and solutions like Talend and IBM DataStage will become more
important as data grows dramatically in volume, complexity, and diversity. Several trends and
advancements will affect how businesses handle data transfer in the future.

Cloud migration, hybrid environments

One of the biggest data transfer trends is cloud computing. Tools that rapidly transfer data to cloud platforms
will be needed as more companies shift their data and apps to the cloud. Talend and IBM DataStage are
likely to improve their cloud migration capabilities, including support for hybrid systems with on-premises
and cloud data. This includes strengthening interaction with AWS, Microsoft Azure, and Google Cloud and
providing sophisticated data management functionality for multi-cloud setups.

2. Live Data Migration

Data migration is becoming increasingly important as real-time analytics and decision-making become
more important. Talend with IBM DataStage may improve real-time data streaming and migration in the
future. Data migration without business interruption is crucial in businesses like banking, healthcare, and
e-commerce where downtime may be costly.

3. Combining Al and Machine Learning

AIl/ML integration into data migration operations is a potential area for future growth. Al and ML can
automate and optimize data transfer tasks including mapping, mistake detection, and quality enhancement.
Future versions of Talend and IBM DataStage may use Al to foresee migration challenges, offer
improvements, and automatically adjust migration methods to data and system characteristics.

4. Improved Data Governance and Compliance

Data migration plans will prioritize data governance and compliance as global data privacy laws tighten.
Data migration technologies may include governance features including automatic compliance checks, data
lineage monitoring, and sophisticated encryption. This will assist organisations comply with GDPR,
HIPAA, and CCPA and secure sensitive data during data transfer.

5. Big Data/loT Data Migration

Big data and the 1oT bring new data migration issues and possibilities. Unstructured data from loT devices
need specific migration technigues to manage big, complicated data collections. Talend and IBM DataStage
will provide edge computing, blockchain, and big data and 10T data migration and integration.

6. More self-service and automation
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The IT trend toward automation and self-service may extend to data migration technologies. Talend and
IBM DataStage may automate data migrations in future editions, allowing less technical users to migrate
data. User-friendly interfaces, pre-built migration templates, and automated testing and validation might
make data migration more accessible.

7. Data Management Ecosystem Integration and Collaboration

Integration of data migration solutions with data management ecosystems will become more crucial as
firms embrace more complete data management strategies. We anticipate Talend and IBM DataStage to
integrate more with data catalogs, MDM systems, and data analytics platforms. This will help firms manage
their data holistically and incorporate data migration into their data strategy.

8. Implementing DevOps and Agile

Data migration must become more agile and iterative as IT adopts DevOps and Agile. Talend and IBM
DataStage may support these approaches in the future, allowing CI/CD data movement operations. This
might involve gradual data transfer, automatic rollback, and greater development-operations
communication.
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