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Abstract: Artificial intelligence technologies function as a connective infrastructure between isolated
data repositories in cloud environments. Organizational data frequently exists in disconnected systems,
creating barriers to comprehensive insights and decision-making. The bridge-building capability of Al
offers a promising solution to this fragmentation. By conceptualizing data silos as isolated islands, a
framework emerges for understanding both technical and organizational integration challenges. Al
integration mechanisms, including APIs and microservices, serve as architectural bridges between
previously disconnected systems. The data harmonization process parallels culinary practices, where Al
techniques blend diverse information sources into cohesive insights while maintaining appropriate human
oversight. Semantic layer technologies function as universal translators, enabling effective communication
between disparate enterprise systems like CRM and ERP platforms. The transformative impact of these
integration methods extends beyond technical considerations to organizational culture, requiring attention
to implementation factors and ethical dimensions of cross-system data sharing. As organizations
increasingly depend on distributed data resources, Al-powered integration strategies will become essential
for competitive advantage in data-driven business environments.
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INTRODUCTION

The explosion of digital systems across organizational functions has created a paradoxical challenge:
increasing data volume alongside decreasing insight accessibility [1]. As departments implement
specialized solutions optimized for their specific needs, critical information becomes locked in isolated
repositories that resist comprehensive analysis [2]. This fragmentation undermines the fundamental promise
of data-driven decision making — the ability to discover relationships and patterns across traditionally
separate domains. Artificial intelligence technologies offer unprecedented opportunities to bridge these
divides, functioning as connective tissue between previously incompatible systems while maintaining
appropriate security, governance, and control structures.
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The Problem of Data Silos in Modern Organizations

Data silos emerge organically through technological evolution, departmental specialization, and historical
acquisition patterns. These isolated repositories create substantial barriers to integrated analysis, with
information trapped in incompatible formats, different semantic structures, and incongruent security models
[1]. This isolation generates significant operational costs, including duplicate data entry, inconsistent
reporting, and delayed decision-making when comprehensive analysis requires manual integration efforts.
The problem compounds in larger organizations, where departmental boundaries become increasingly rigid
and technical incompatibilities more pronounced [2]. These challenges particularly impact sectors like
healthcare, finance, and manufacturing, where integrated insights could deliver substantial operational
improvements and competitive advantages.

Table 1: Impact of Data Silos by Organization Size [1], [2]

Organization Size Average Siloed Annual Cost of Decision Delay
Systems Integration Impact

Small (1-99) 4-7 systems $120,000 3-5 business days

Medium (100-999) 8-15 systems $450,000 7-12 business days

Enterprise (1000+) 16-40+ systems $1.2M+ 14-30+ business days

Al as a Bridge-Building Solution

Acrtificial intelligence technologies provide uniquely powerful approaches to resolving data silo challenges
through both technical integration and semantic harmonization capabilities [1]. Unlike traditional
integration methods that require rigid schema mapping and explicit transformation rules, Al approaches
can detect patterns, establish relationships, and create unified views across heterogeneous data sources.
Machine learning functions as an adaptive bridge, evolving connections as underlying data structures
change over time. These capabilities allow organizations to maintain purpose-built systems while
establishing cross-system intelligence layers that unlock comprehensive insights [2]. The lakehouse
paradigm is particularly well-suited to this approach, creating unified access patterns while respecting
source system integrity. This bridge-building capability represents a fundamental shift from previous
integration approaches that typically required wholesale migration to unified platforms.
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Table 2: Al Integration Approaches and Their Benefits [1], [2]

Integration Technology Primary Benefit Implementation
Approach Foundation Complexity
- Machine Learnin .
Unified API Layer APIS g System Independence Medium
Semantic Natural Language Common Business .
N . High
Harmonization Processing Language
Automated ETL Relnf(_)rcement Reduced Maintenance Medium-High
Learning
. . Graph Neural . .
Virtual Data Fabric Networks Zero-Copy Integration High

Conceptual Framework: Data Silos as Isolated Islands

Conceptualizing data silos as isolated islands provides a powerful framework for understanding both the
challenges and potential solutions to organizational data fragmentation. Just as islands develop distinct
ecosystems due to geographic separation, departmental data repositories evolve unique structures,
conventions, and access patterns when developed in isolation. This separation creates technical boundaries
(incompatible formats, different schemas) alongside cultural divides (specialized terminology, different
data governance practices). The island metaphor extends to integration approaches as well, with traditional
methods resembling costly bridge construction while Al-powered solutions function more like adaptive
ferry systems that can adjust to changing conditions [3].

Defining Data Silos and Their Origins

Data silos represent isolated information repositories that resist efficient sharing and integration with other
organizational systems [3]. These silos typically emerge through three primary mechanisms: technological
evolution (legacy systems predating modern integration capabilities), organizational structure (departments
implementing solutions optimized for specific functions rather than enterprise needs), and acquisition
history (absorbed companies bringing their technical ecosystems). Government agencies are particularly
susceptible to siloing, with separate funding streams and regulatory requirements driving system
independence. A 2025 analysis found that 78% of federal agencies maintain at least five disconnected major
data systems, with 42% operating more than fifteen separate repositories. The origins of data silos often
reflect rational responses to immediate departmental needs rather than intentional fragmentation, making
their persistence more challenging to address through purely technical means [4]. By 2024, organizations
reported that 67% of their data integration challenges stemmed from historical decisions that prioritized
departmental optimization over enterprise cohesion.

Technical and Organizational Barriers to Integration
The technical barriers preventing seamless data integration include incompatible data models, different
storage formats, inconsistent metadata, and varying quality standards [3]. Government agencies face
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particularly complex integration challenges due to decades of system accumulation and regulatory
constraints that limit modernization options. Beyond these technical hurdles, organizational barriers often
prove even more formidable: departmental ownership concerns, competing priorities, governance
disagreements, and inconsistent terminology [4]. Semantic misalignment is especially problematic, with
different departments using identical terms to describe different concepts or different terms for the same
information. These barriers reinforce each other, with organizational divides hindering technical integration
efforts while technical complexity discourages organizational collaboration.

The Cost of Isolation: Missed Opportunities and Inefficiencies

The costs associated with data silos extend far beyond the obvious inefficiencies of duplicate data entry and
inconsistent reporting [3]. More profound impacts include delayed decision-making when comprehensive
analysis requires manual integration, missed opportunities when important relationships remain undetected,
and impaired customer experiences when service representatives lack complete information. Government
agencies report particularly severe consequences, with public service delivery compromised by the inability
to create unified citizen views across program boundaries. The financial implications grow exponentially
with organization size and complexity [4]. Duplicate storage, redundant processing, multiple access
controls, and overlapping governance frameworks generate substantial ongoing costs that far exceed
potential integration investments. The most significant costs often remain hidden — strategic opportunities
are missed because decision-makers lack appropriately integrated information at critical moments.

Table 3: Quantified Impact of Data Silos by Industry Sector (2024) [3], [4]

Industry Sector Average Decision Annual Cost Per Customer Experience
Delay Employee Impact

Healthcare 4.7 days $3,200 27% reduced satisfaction

Financial Services 3.2 days $4,700 34% increased inquiry
time

Manufacturing 5.9 days $2,800 41% longer response
cycles

Government 7.3 days $2,100 53% service completion
delays

Retail 2.8 days $1,900 19% reduced customer
retention

Al Integration as Bridge Construction

The bridge construction metaphor provides a powerful framework for understanding how artificial
intelligence technologies establish connections between previously isolated data environments. Just as
physical bridges must account for varying terrain, environmental conditions, and traffic patterns, Al
integration solutions must adapt to heterogeneous data structures, quality variations, and evolving business
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requirements. This architectural approach enables organizations to maintain specialized systems optimized
for specific functions while creating reliable, efficient pathways for information exchange [5]. The most
effective integration strategies balance immediate connectivity needs with sustainable foundations that can
accommodate changing data landscapes and growing cross-domain requirements.

APIs and Microservices as Foundational Structures

Application Programming Interfaces (APIs) and microservices form the foundational elements of modern
data integration architecture, functioning as standardized connection points between previously isolated
systems [5]. Unlike traditional integration approaches that relied on rigid point-to-point connections, these
technologies enable flexible, modular architectures that can evolve as organizational needs change. APIs
establish clear contracts for data exchange while abstracting underlying implementation details, allowing
departments to maintain specialized systems while enabling controlled access to key information.
Microservices further enhance this flexibility by decomposing monolithic applications into discrete,
independently deployable components that can be integrated more granularly [6]. These architectural
patterns significantly reduce integration complexity while improving maintainability, creating durable
bridges between data islands that resist breaking when either endpoint evolves.

Machine Learning Algorithms for Intelligent Connections

Machine learning algorithms significantly enhance integration capabilities by establishing intelligent
connections that can adapt to changing data structures, identify patterns, and resolve semantic
inconsistencies [5]. Traditional integration methods typically require explicit mapping between known
schemas, making them brittle when source systems evolve. In contrast, machine learning approaches can
identify relationships through statistical analysis and pattern recognition, enabling more resilient
connections between heterogeneous data sources. These techniques prove particularly valuable for
addressing common integration challenges, including entity resolution (identifying when different systems
reference the same real-world object), schema matching (recognizing equivalent fields with different
names), and anomaly detection (identifying potential data quality issues) [6]. Natural language processing
extends these capabilities further, enabling integration solutions to interpret unstructured content and
establish connections based on contextual understanding rather than rigid structure matching.

Challenges in Building Sustainable Integration Solutions

Despite their potential, Al-powered integration solutions face several significant challenges that can
undermine long-term sustainability if not properly addressed [5]. Data quality variations often prove
particularly problematic, as machine learning algorithms depend on reliable training data to establish
accurate connections. Organizations frequently discover that apparent integration success masks underlying
semantic inconsistencies that emerge only when integrated data drives operational decisions rather than
analytical reports. Governance frameworks designed for isolated systems often prove inadequate for
integrated environments, creating confusion around ownership, quality responsibility, and appropriate
access controls. Technical debt accumulates when integration solutions prioritize immediate connections
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over sustainable architecture, requiring increasingly complex maintenance as the integration fabric expands
[6]. Model drift presents another significant challenge, with previously effective integration algorithms
gradually losing accuracy as underlying data patterns evolve. Organizations that successfully navigate these
challenges typically establish dedicated integration teams with clear responsibility for ongoing maintenance
and evolution rather than treating integration as a one-time project.

Data Harmonization: The Cooking Analogy

The cooking analogy provides an intuitive framework for understanding the data harmonization process
that occurs after technical connections have been established. Just as skilled chefs transform diverse
ingredients into cohesive dishes, data harmonization techniques blend disparate information sources into
unified insights that transcend their components. This process involves both technical transformation
(normalizing formats, resolving conflicts) and semantic alignment (establishing common definitions,
creating consistent hierarchies) [7]. The most successful harmonization approaches maintain an appropriate
balance between standardization and diversity, recognizing that excessive normalization can eliminate
valuable nuance while insufficient integration fails to deliver a unified understanding.

Blending "Ingredients’: Techniques for Disparate Data Integration

The integration of disparate data resembles the careful combination of diverse ingredients in culinary
practice, requiring thoughtful techniques to preserve essential characteristics while creating cohesive results
[7]. Technical approaches include standardization (converting to common formats and units), normalization
(adjusting scales and distributions), and transformation (deriving calculated values for comparison).
Temporal alignment poses particular challenges, as systems often capture information at different
frequencies and points in time. Entity resolution functions as a critical integration technique, identifying
when different systems reference the same underlying object despite inconsistent identifiers or
characteristics [8]. These methodologies collectively transform raw data into harmonized assets that
maintain original provenance while enabling cross-domain analysis previously impossible when
information remained isolated.

Recipe Creation: Unified Insights from Diverse Sources

The creation of unified insights from previously disconnected data sources parallels recipe development,
combining standardized inputs into novel outputs with unique value [7]. Integration patterns typically
progress from descriptive combinations (what happened across domains) toward predictive insights (what
might happen) and eventually prescriptive guidance (what actions to take). Business intelligence
dashboards represent common initial "recipes,” bringing previously separated metrics into shared visual
contexts that reveal cross-domain relationships. More sophisticated integration produces composite indices,
multidimensional models, and interconnected analytics that enable entirely new decision frameworks [8].
The most valuable unified insights often emerge at organizational boundaries, where traditionally separated
domains like operations, finance, and customer experience converge to reveal previously undetectable
patterns.
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The Chef's Role: Human Oversight in Al-Driven Harmonization

While Al technologies significantly enhance data harmonization capabilities, human oversight remains
essential for ensuring appropriate integration and valid interpretations [7]. Just as executive chefs establish
vision and quality standards, data leaders must define integration objectives and evaluation criteria that
guide technical implementation. Domain experts play critical roles in validating semantic mappings,
identifying potential integration hazards, and establishing appropriate context for unified insights.
Organizations that treat harmonization as purely technical exercises typically encounter significant
challenges when integrated results require interpretation in complex business contexts [8]. The most
effective implementations establish clear governance frameworks that define decision rights, quality
standards, and usage guidelines for harmonized data. This balanced partnership between artificial
intelligence capabilities and human expertise ensures that integration delivers meaningful business value
rather than technically impressive but practically irrelevant connections.

Semantic Layer Tools as Universal Translators

Semantic layer technologies function as universal translators in the enterprise data ecosystem, creating a
common language that enables seamless communication between previously disconnected systems. These
tools establish a conceptual bridge between technical implementation details and business meaning,
allowing users to interact with information through consistent terminology regardless of underlying storage
structures. The theoretical foundations of semantic interoperability rest on knowledge representation
frameworks that formally define relationships between concepts, properties, and instances across domains.
These structures typically incorporate both taxonomic hierarchies (classification relationships) and
ontological models (meaning relationships) to create comprehensive semantic networks that span
organizational boundaries. The translation between CRM and ERP systems exemplifies the power of these
approaches, enabling customer information to seamlessly connect with operational and financial data
despite fundamentally different data models. Customer interactions captured in CRM environments can
automatically contextualize financial transactions, while purchase history maintained in ERP systems can
inform customer service interactions without manual correlation [9].

Implementation considerations for semantic layer technologies extend beyond technical architecture to
encompass governance frameworks, change management processes, and evolution strategies.
Organizations must establish clear ownership for semantic definitions, with formal review processes that
balance departmental perspectives with enterprise standardization needs. The most effective
implementations typically begin with focused domain coverage before expanding to cross-functional
concepts, allowing teams to develop expertise while delivering immediate business value. Technical
architecture decisions significantly impact long-term sustainability, with centralized models offering
stronger governance while federated approaches provide greater flexibility. Integration with existing data
catalogs, metadata repositories, and governance frameworks proves essential for embedding semantic
layers within organizational information flows rather than creating isolated translation mechanisms.
Performance considerations become increasingly important as semantic layer adoption expands, requiring
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thoughtful caching strategies, query optimization, and appropriate abstraction levels to maintain
responsiveness under growing usage [9].

Transformative Impact: Beyond Technical Integration

The integration of siloed data repositories through Al technologies extends far beyond technical
considerations to fundamentally reshape organizational structures, decision-making processes, and
competitive positioning. As these technologies mature, organizations must navigate both implementation
challenges and broader implications for governance, ethics, and operational models. The transformation
journey requires balanced attention to technical architecture, organizational readiness, and appropriate
guardrails for responsible data utilization [10].

From Fragmentation to Collaboration: Organizational Transformation

Successful data integration initiatives catalyze profound organizational transformations that extend beyond
improved analytics capabilities. Breaking down data silos necessitates parallel changes in organizational
structures, decision-making processes, and cross-functional collaboration models. Organizations that
achieve technical integration without addressing these human factors often fail to realize expected benefits,
as employees continue operating within established departmental boundaries despite newfound data
accessibility [10]. Effective transformation requires deliberate attention to incentive structures,
performance metrics, and cultural norms that reinforce collaborative behaviors. The most successful
implementations establish cross-functional teams with explicit responsibility for identifying and leveraging
integration opportunities. As integration matures, organizations typically evolve from project-based
initiatives toward embedded practices where cross-domain insights become standard operational procedure
rather than exceptional efforts.

Critical Success Factors for Al Integration Projects

The implementation of Al-driven integration solutions demands careful attention to several critical success
factors that differentiate high-performing initiatives from those that struggle to deliver expected outcomes.
Executive sponsorship proves consistently essential, with integration efforts requiring sustained leadership
attention to overcome departmental resistance and competing priorities [10]. Technical architecture
decisions significantly impact long-term sustainability, with modular approaches generally outperforming
monolithic integration platforms. Organizations must carefully balance immediate use cases with strategic
foundation-building, as overly narrow implementations often create new integration challenges rather than
resolving existing ones. Data governance frameworks require proactive development rather than reactive
responses to integration challenges, with particular attention to establishing clear ownership, quality
standards, and appropriate access controls across previously separated domains.

Ethical Considerations in Cross-Silo Data Sharing
The integration of previously isolated data repositories introduces important ethical considerations that
extend beyond traditional security and privacy frameworks. Organizations must carefully evaluate how
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combined datasets might enable inferential disclosures that weren't possible when information remained
separated, particularly when integrating customer, employee, or sensitive operational data [10].
Transparency principles become increasingly important as Al-driven integration may obscure the origins
and transformations applied to source information. Organizations should establish explicit guidelines
addressing how integrated data can be appropriately utilized, with particular attention to potential
algorithmic bias that might emerge when previously separated data sources combine. These ethical
considerations require ongoing attention rather than point-in-time assessments, as both technical
capabilities and societal expectations continue evolving. Forward-thinking organizations establish cross-
functional ethics committees with explicit responsibility for evaluating integration practices and
establishing appropriate guardrails.

Emerging Horizons in Al-Driven Data Integration

The trajectory of Al-driven data integration points toward increasingly autonomous systems that not only
connect existing repositories but also anticipate integration needs before human operators identify them
[11]. This evolution will fundamentally transform how organizations leverage distributed information
assets through predictive connection mechanisms. The emergence of cloud-based Al solutions represents a
particularly promising development, enabling organizations to maintain physically distributed data while
creating logical, unified views across previously disconnected repositories. These technologies will
increasingly incorporate privacy-preserving mechanisms that allow sensitive information sharing without
compromising security or compliance [12]. The acceleration of edge computing capabilities further extends
this integration fabric, with distributed cloud architectures enhancing both performance and governance.
Organizations implementing these solutions must balance technical architecture with organizational
readiness, developing cross-functional data governance frameworks that account for both technological and
human factors. The ultimate promise of these integration approaches lies in their ability to transform data
fragmentation from a liability into a strategic advantage, creating unified insight environments that drive
innovation and competitive differentiation.
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Table 4: Evolution of Al-Driven Data Integration Technologies (2021-2025) [11], [12]
Industry

Year Development Impact Adoption Rate
2021 Basic API Integration 15% reduction in analysis time 37% of enterprises
mantic Layer 28% improvement in cross- .
2022 Semantic Laye 8 0'. poye entin cross 42% of enterprises
Emergence domain insights

47% reduction in integration

2024 Al-Driven Harmonization 53% of enterprises
effort
. 0 .
2025 Auto_nomous Connection 68% increase in data utilization 61 A) of enterprises
Fabric (projected)
CONCLUSION

The journey from isolated data environments to integrated, insight-rich ecosystems represents a
fundamental shift in how organizations harness information value. Al technologies serve as essential
connective tissue, transforming previously siloed repositories into collaborative networks that enable
holistic business intelligence. The bridge-building metaphor illuminates how technical components like
APIs and machine learning algorithms establish durable connections between disparate systems, while
semantic layers provide the necessary translation between different data dialects. Looking forward,
integration capabilities will increasingly move from manual configuration toward autonomous, self-
optimizing systems that anticipate connection needs before human operators identify them. Edge computing
and distributed Al architectures will extend this integration fabric to encompass an ever-widening array of
data sources. For practitioners seeking to implement these solutions, success depends on balancing technical
architecture with organizational readiness, developing cross-functional data governance frameworks, and
establishing clear metrics for integration effectiveness. By embracing these Al-powered integration
strategies, organizations can transform data fragmentation from a liability into a strategic advantage,
creating unified insight environments that drive innovation and competitive differentiation.

186



European Journal of Computer Science and Information Technology, 13(48), 177-187, 2025
Print ISSN: 2054-0957 (Print)
Online ISSN: 2054-0965 (Online)

Website:

Publication of the European Centre for Research Training and Development -UK

REFERENCES

[1] Nick Chase, "Breaking Down Data Silos with a Collective Data Fabric," CloudGeometry, Nov. 13,
2024. https://www.cloudgeometry.com/blog/breaking-down-data-silos-empowering-cross-
departmental-collaboration-with-a-collective-data-fabric

[2] Rob Steele, "Breaking Down Data Silos: Navigating the Modern Data Lakehouse Landscape,”
ARCTIQ, Apr. 17, 2025. https://arctig.com/blog/breaking-down-data-silos-navigating-the-
modern-data-lakehouse-landscape

[3] Profound Logic, "How Government Agencies Are Breaking Down Data Silos with Al," May 15,
2025. https://www.profoundlogic.com/breaking-down-government-data-silos-with-profound-ai/

[4] Chai Pydimukkala and Priyanka Vergadia, "Bridge data silos with Data Fusion," Google Cloud, Jul.
24, 2021. https://cloud.google.com/blog/topics/developers-practitioners/bridge-data-silos-data-
fusion

[5] Traci Curran, "Breaking Down Data Silos Fuels Faster Innovation," ACTIAN HCL Software, Jul. 27,
2022. https://www.actian.com/blog/cloud-data-warehouse/breaking-down-data-silos-fuels-faster-
innovation/

[6] Dave Mariani, "Breaking Data Silos with Cross-Cloud Federation and Semantic Layers: Key
Takeaways from the TDWI Expert Panel," ATSCALE, Mar. 27,
2025.https://www.atscale.com/blog/breaking-data-silos-cross-cloud-semantic-layers/

[7] Sanjeev Pant, "Breaking Down Data Silos and Their Impact on Al," PM Square.com, Jun. 24, 2024,
https://pmsquare.com/resource/blogs/2024-6-24-breaking-down-data-silos-and-their-impact-on-
ai/

[8] Fullstory, "Breaking down data silos: What they are and how to eliminate them,” Oct. 16, 2024.
https://www.fullstory.com/blog/breaking-down-data-silos/

[9] 66 Degrees, "Breaking Down Data Silos with Google Cloud." https://66degrees.com/breaking-down-
data-silos-with-google-cloud/

[10] Ganesh Radhakrishna, "Breaking down data siloes to unlock insights and transform the road ahead
for manufacturing CIOs," Oct. 29, 2024. https://www.hcltech.com/blogs/breaking-down-data-
siloes-to-unlock-insights-and-transform-the-road-ahead-for-manufacturing-cios

[11] Maureen Rabbitt, "Why You Need to Break Down Data Silos to Make Better Decisions,” Galvia,
Oct. 12, 2022. https://galvia.ai/blog/breaking-down-data-silos-for-better-decision-making/

[12]Peggy Sue Werthessen, "Bridging the Al Data Gap: How to Optimize Underutilized Data," Strategy
Software.com, Mar. 18, 2025. https://www.strategysoftware.com/blog/bridging-the-ai-data-gap-
how-to-optimize-underutilized-data

187


https://www.cloudgeometry.com/blog/breaking-down-data-silos-empowering-cross-departmental-collaboration-with-a-collective-data-fabric
https://www.cloudgeometry.com/blog/breaking-down-data-silos-empowering-cross-departmental-collaboration-with-a-collective-data-fabric
https://arctiq.com/blog/breaking-down-data-silos-navigating-the-modern-data-lakehouse-landscape
https://arctiq.com/blog/breaking-down-data-silos-navigating-the-modern-data-lakehouse-landscape
https://www.profoundlogic.com/breaking-down-government-data-silos-with-profound-ai/
https://cloud.google.com/blog/topics/developers-practitioners/bridge-data-silos-data-fusion
https://cloud.google.com/blog/topics/developers-practitioners/bridge-data-silos-data-fusion
https://www.actian.com/blog/cloud-data-warehouse/breaking-down-data-silos-fuels-faster-innovation/
https://www.actian.com/blog/cloud-data-warehouse/breaking-down-data-silos-fuels-faster-innovation/
https://www.atscale.com/blog/breaking-data-silos-cross-cloud-semantic-layers/
https://pmsquare.com/resource/blogs/2024-6-24-breaking-down-data-silos-and-their-impact-on-ai/
https://pmsquare.com/resource/blogs/2024-6-24-breaking-down-data-silos-and-their-impact-on-ai/
https://www.fullstory.com/blog/breaking-down-data-silos/
https://66degrees.com/breaking-down-data-silos-with-google-cloud/
https://66degrees.com/breaking-down-data-silos-with-google-cloud/
https://www.hcltech.com/blogs/breaking-down-data-siloes-to-unlock-insights-and-transform-the-road-ahead-for-manufacturing-cios
https://www.hcltech.com/blogs/breaking-down-data-siloes-to-unlock-insights-and-transform-the-road-ahead-for-manufacturing-cios
https://galvia.ai/blog/breaking-down-data-silos-for-better-decision-making/
https://www.strategysoftware.com/blog/bridging-the-ai-data-gap-how-to-optimize-underutilized-data
https://www.strategysoftware.com/blog/bridging-the-ai-data-gap-how-to-optimize-underutilized-data

