
EUROPEAN JOURNAL OF EMERGING DATA SCIENCE AND MACHINE LEARNING 

pg. 
20 

 

 

 

A Platform-Neutral Distributed Cloud Connectivity Architecture Leveraging Dell Boomi and SAP 
Business Technology Platform 

 

 
 

Dmitry Sokolov  
Saint Petersburg Polytechnic 

University, Russia  
 

 
V0LUME 02 ISSUE 02 (2025) 

Published Date: 30 November 2025 // Page no.: - 20-25 
 

 

ABSTRACT 

 
The rapid evolution of distributed cloud ecosystems has intensified the need for platform-neutral integration 
architectures capable of bridging heterogeneous Infrastructure-as-a-Service (IaaS) environments, application platforms, 
and enterprise systems. Traditional cloud integration models are often constrained by vendor lock-in, limited 
interoperability, and fragmented control planes, leading to inefficiencies in hybrid and multi-cloud deployments. This 
research proposes a platform-neutral distributed cloud connectivity architecture leveraging Dell Boomi and SAP Business 
Technology Platform (SAP BTP) to enable seamless integration, orchestration, and governance across diverse cloud 
environments. 
The study synthesizes established cloud computing paradigms, including virtualized datacenter evolution, federated 
cloud infrastructures, and IaaS security models, to construct a unified architectural framework. Foundational insights 
from virtualization-centric cloud transformation (Chen, 2011), distributed IaaS control plane design (Nguyen et al.), and 
federated cloud interoperability (Moreno-Vozmediano et al.) are integrated with modern integration Platform-as-a-
Service (iPaaS) capabilities. The proposed architecture emphasizes abstraction of underlying cloud providers while 
maintaining secure, scalable, and event-driven connectivity. 
A central contribution of this work is the conceptual mapping of enterprise integration workflows onto a hybrid Boomi–
SAP BTP layer, enabling dynamic routing, API-led connectivity, and metadata-driven orchestration. The research also 
critically evaluates security challenges in IaaS environments (Dawoud et al.) and aligns them with multi-cloud governance 
mechanisms. Additionally, strategic alignment and technological evolution perspectives are informed by technology 
roadmapping methodologies (Petrick & Echols; Loureiro et al.), ensuring long-term adaptability of the architecture. 
The findings indicate that a platform-neutral integration layer significantly reduces operational complexity, improves 
interoperability across cloud providers, and enhances system resilience. However, challenges remain in latency 
optimization, policy standardization, and cross-platform observability. The study contributes a structured reference 
architecture and highlights its applicability in enterprise-scale digital transformation initiatives, particularly in multi-
cloud ERP, data integration, and distributed application ecosystems. 

Keywords: Multi-cloud integration, Platform-as-a-Service, Dell Boomi, SAP Business Technology Platform, distributed cloud 
architecture, IaaS interoperability, hybrid cloud, cloud orchestration, enterprise integration, vendor-neutral architecture. 

 

 

Introduction 

 
The emergence of distributed cloud computing has 

fundamentally reshaped enterprise IT architectures, 

enabling organizations to distribute workloads across 

multiple infrastructure providers, platforms, and 

geographic regions. This shift is driven by the increasing 

demand for scalability, resilience, and operational 

flexibility. However, despite these advancements, 

enterprises continue to face significant challenges related 

to interoperability, integration complexity, and vendor 

lock-in. 

Early cloud computing models were largely dominated by 

centralized Infrastructure-as-a-Service (IaaS) providers, 

where virtualization technologies enabled abstraction of 

physical hardware into scalable compute resources (Chen, 

2011). While this model significantly improved resource 

utilization, it introduced dependency on proprietary 

ecosystems. As cloud adoption matured, organizations began 

adopting multi-cloud and hybrid-cloud strategies to mitigate 

risks associated with single-provider dependency. However, 

this transition introduced new integration challenges, 

particularly in managing heterogeneous APIs, data formats, 

and orchestration mechanisms. 

The evolution of cloud architectures from isolated virtualized 

datacenters to federated cloud infrastructures highlights the 

increasing complexity of distributed systems (Moreno-

Vozmediano et al.). Federated models aim to unify disparate 

cloud environments, but practical implementation often 

suffers from inconsistent control planes and limited 

standardization. Similarly, research on enabling IaaS across 

IP networks demonstrates the transition from distributed to 

virtualized control planes, emphasizing the need for 

abstraction layers that decouple application logic from 
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infrastructure dependencies (Nguyen et al.). 

Enterprise integration platforms have emerged as a 

response to these challenges, particularly Integration 

Platform-as-a-Service (iPaaS) solutions. Tools such as Dell 

Boomi provide low-code, cloud-native integration 

capabilities that facilitate API management, data 

transformation, and workflow automation. In parallel, SAP 

Business Technology Platform (SAP BTP) offers a 

comprehensive ecosystem for application development, 

integration, and analytics within enterprise environments. 

However, despite their capabilities, these platforms are 

often deployed in siloed configurations, limiting their full 

potential in distributed cloud architectures. 

This research is motivated by the need for a unified, 

platform-neutral architecture that can integrate such tools 

into a cohesive multi-cloud ecosystem. The proposed 

approach emphasizes abstraction, modularity, and 

interoperability, enabling enterprises to decouple business 

logic from underlying infrastructure providers. 

From a strategic perspective, technology roadmapping 

methodologies provide a structured approach to aligning 

technological evolution with business objectives. Studies 

on technology roadmapping in engineering and industrial 

contexts highlight its role in guiding long-term innovation 

and system design (Petrick & Echols; Loureiro et al.). These 

methodologies are particularly relevant in cloud 

architecture planning, where rapid technological changes 

necessitate adaptable and forward-looking frameworks. 

Moreover, cloud security remains a critical concern. IaaS 

environments are exposed to threats such as unauthorized 

access, data breaches, and insecure APIs (Dawoud et al.). 

As integration layers become more complex, the attack 

surface expands, requiring robust governance and security 

enforcement mechanisms. 

In this context, the present study proposes a platform-

neutral distributed cloud connectivity architecture that 

integrates Dell Boomi and SAP BTP as complementary 

orchestration layers. The objective is to enable seamless 

interoperability across cloud environments while 

maintaining scalability, security, and operational 

efficiency. A key reference guiding the practical 

implementation of this architecture is the multi-cloud 

integration framework proposed by Venkiteela (2025), 

which demonstrates the feasibility of vendor-agnostic 

orchestration using modern integration platforms. This 

framework is referenced throughout the study to support 

architectural validation and applied design considerations 

(Venkiteela, 2025). 

Research Objectives 

The primary objectives of this research are as follows: 

1. To analyze existing multi-cloud and distributed cloud 

integration challenges.  

2. To evaluate the role of iPaaS solutions in enterprise 

cloud ecosystems.  

3. To design a platform-neutral integration architecture 

using Dell Boomi and SAP BTP.  

4. To assess security, scalability, and interoperability 

constraints in distributed environments.  

5. To propose a conceptual framework for enterprise-

grade cloud connectivity.  

Scope and Significance 

This study focuses on enterprise-scale cloud integration 

scenarios involving hybrid and multi-cloud environments. It 

does not propose a vendor-specific solution but instead 

emphasizes architectural neutrality and interoperability. The 

significance of this research lies in its potential to reduce 

integration complexity, enhance system resilience, and 

support digital transformation initiatives across industries. 

Literature Review 

The evolution of cloud computing architectures has been 

extensively studied across virtualization, distributed systems, 

and enterprise integration domains. Early foundational work 

highlights the transition from physical infrastructure to 

virtualized environments, where computing resources are 

abstracted to improve scalability and utilization efficiency 

(Chen, 2011). This virtualization paradigm laid the 

groundwork for modern cloud computing systems but also 

introduced new challenges in orchestration and 

interoperability. 

Nguyen et al. examine the enabling of IaaS over IP networks, 

emphasizing the shift from distributed to virtualized control 

planes. Their work highlights the importance of decoupling 

network control from physical infrastructure, enabling more 

flexible resource allocation. However, the study also identifies 

limitations in achieving seamless interoperability across 

heterogeneous environments, a challenge that persists in 

modern multi-cloud systems. 

Similarly, Moreno-Vozmediano et al. explore cloud 

architecture evolution from virtualized datacenters to 

federated cloud infrastructures. Their research emphasizes 

the need for interoperability frameworks that enable 

resource sharing across multiple cloud providers. Despite 

conceptual advancements, federated cloud adoption remains 

limited due to inconsistent standards and governance models. 

Security considerations in cloud environments are addressed 

by Dawoud et al., who identify key vulnerabilities in IaaS 

deployments, including data leakage, insecure interfaces, and 

multi-tenancy risks. Their findings underscore the necessity 
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of incorporating security-by-design principles into cloud 

integration architectures. 

From an enterprise integration perspective, IDC’s white 

paper on end-to-end virtualization (Chen, 2011) provides 

insights into holistic infrastructure management 

approaches. It emphasizes the convergence of compute, 

storage, and networking virtualization, which is essential 

for supporting distributed cloud ecosystems. 

Technology roadmapping research provides a strategic 

lens for understanding cloud evolution. Petrick and Echols 

highlight roadmapping as a decision-support tool for 

sustainable technology development, while Loureiro et al. 

extend its application to chemistry and industrial 

innovation contexts. These methodologies are relevant in 

cloud architecture design as they enable structured 

planning of technological evolution. 

Further, Contreras-Medina et al. demonstrate how 

roadmapping can drive knowledge creation in sustainable 

supply chains using emerging technologies. This highlights 

the adaptability of roadmapping techniques in integrating 

complex systems, similar to cloud ecosystems. 

Münch et al. provide a systematic review of product 

roadmaps, emphasizing the transition from conceptual 

vision to implementation reality. Their findings are 

particularly relevant to cloud integration strategies, where 

architectural vision must be translated into operational 

frameworks. 

Keahey et al. introduce the concept of sky computing, 

which extends cloud interoperability by enabling seamless 

resource sharing across distributed environments. This 

concept aligns closely with the objectives of multi-cloud 

integration and supports the need for abstraction layers. 

A critical synthesis of these studies reveals several key 

gaps. First, while virtualization and federated cloud models 

provide foundational concepts, they lack practical 

integration mechanisms for enterprise systems. Second, 

existing iPaaS solutions, although powerful, are often 

vendor-specific and lack true platform neutrality. Third, 

security frameworks are not fully integrated into multi-

cloud orchestration layers, leading to fragmented 

governance. 

To address these gaps, recent applied research such as 

Venkiteela (2025) proposes a vendor-agnostic multi-cloud 

integration framework using Dell Boomi and SAP BTP. This 

work demonstrates how integration platforms can be 

combined to achieve cross-cloud orchestration without 

dependency on a single provider. It provides a practical 

foundation for the architecture proposed in this study and 

is referenced multiple times as a key conceptual validation 

point (Venkiteela, 2025). 

Methodology 

The methodology for this research is grounded in a design 

science and conceptual architecture synthesis approach, 

integrating established cloud computing theories with 

enterprise integration practices. The objective is not to 

empirically test a system but to construct a reference 

architecture model that is analytically validated through 

literature synthesis and comparative system mapping. 

Research Design Approach 

The study adopts a qualitative-analytical research design, 

combining: 

1. Systematic literature synthesis of cloud computing, IaaS, 

and iPaaS models  

2. Architectural decomposition analysis of distributed cloud 

systems  

3. Conceptual framework engineering for platform-neutral 

integration  

4. Comparative evaluation mapping between existing and 

proposed architectures  

This approach aligns with technology roadmapping 

methodologies that emphasize structured progression from 

current-state systems to future-state architectures (Petrick & 

Echols, 2004; Loureiro et al., 2010). 

Cloud Ecosystem Decomposition Model 

The proposed methodology decomposes cloud ecosystems 

into four abstraction layers: 

(a) Infrastructure Layer 

This includes physical and virtualized resources such as 

compute, storage, and networking components. 

Virtualization paradigms form the foundation of this layer 

(Chen, 2011). 

(b) Control Plane Layer 

This layer governs orchestration, provisioning, and lifecycle 

management of cloud resources. Research on IaaS control 

plane evolution highlights the shift toward distributed 

orchestration models (Nguyen et al.). 

(c) Integration Layer 

This is the core focus of the proposed architecture. It includes: 

• Dell Boomi for API-led integration and workflow 

automation  

• SAP BTP for enterprise application orchestration and data 

intelligence 
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This layer ensures interoperability across heterogeneous 

systems.  

(d) Application Layer 

This includes enterprise applications such as ERP, CRM, 

analytics platforms, and microservices-based systems. 

Proposed Platform-Neutral Architecture Model 

The architecture is designed around a hub-and-spoke 

integration topology, where both Dell Boomi and SAP BTP 

act as distributed integration nodes rather than centralized 

controllers. 

Key components include: 

• API Gateway Layer: Standardized API exposure across 

cloud providers  

• Integration Orchestrator Layer: Boomi + SAP BTP hybrid 

orchestration  

• Event-Driven Messaging Layer: Supports asynchronous 

communication  

• Data Transformation Layer: Ensures schema 

harmonization across systems  

• Security & Governance Layer: Implements identity, 

access control, and policy enforcement  

This structure aligns with federated cloud concepts where 

interoperability is achieved without central dependency 

(Moreno-Vozmediano et al.). 

Integration Workflow Design 

The integration workflow follows a four-phase lifecycle 

model: 

Phase 1: Discovery 

Identification of enterprise systems, APIs, and data 

endpoints across cloud environments. 

Phase 2: Mapping 

Transformation rules are defined to map heterogeneous 

data formats into unified schemas. 

Phase 3: Orchestration 

Dell Boomi handles process automation, while SAP BTP 

manages enterprise application workflows and analytics-

driven decisions. 

Phase 4: Execution & Monitoring 

Real-time execution of integration flows with continuous 

monitoring and exception handling. 

This workflow model is consistent with modern iPaaS 

integration practices and reflects the architectural principles 

of vendor-agnostic orchestration (Venkiteela, 2025). 

Security and Governance Framework 

Security is embedded across all architectural layers based on 

IaaS threat models (Dawoud et al.). The framework includes: 

• Zero-trust authentication model  

• API security gateways  

• Role-based access control (RBAC)  

• Encryption of data in transit and at rest  

• Continuous compliance monitoring  

Additionally, federated identity management ensures secure 

cross-platform authentication across multi-cloud 

environments. 

Evaluation Strategy 

The proposed architecture is evaluated using a comparative 

analytical framework based on: 

• Interoperability efficiency  

• Latency overhead  

• Scalability potential  

• Vendor independence  

• Security resilience  

Benchmarking is performed conceptually against traditional 

siloed cloud integration systems and hybrid cloud models. 

RESULTS 

The analysis of the proposed platform-neutral distributed 

cloud connectivity architecture reveals several significant 

outcomes in terms of interoperability, scalability, and 

enterprise integration efficiency. 

First, the architecture demonstrates a substantial reduction 

in integration complexity by abstracting underlying cloud 

providers through a unified integration layer. Unlike 

traditional cloud models that require custom connectors for 

each platform, the Boomi–SAP BTP hybrid layer enables 

standardized API-driven communication. This reduces 

redundancy in integration logic and improves system 

maintainability. 

Second, the architecture improves cross-platform 
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interoperability by enforcing schema standardization and 

transformation rules at the integration layer. This allows 

heterogeneous systems—ranging from legacy enterprise 

applications to modern microservices—to communicate 

without direct dependency on underlying infrastructure 

providers. This outcome aligns with federated cloud 

principles discussed in prior research (Moreno-

Vozmediano et al.). 

Third, the model enhances operational scalability by 

distributing orchestration responsibilities across multiple 

integration nodes. Dell Boomi handles lightweight, real-

time integration workflows, while SAP BTP manages 

complex enterprise-grade processing and analytics. This 

separation of concerns enables efficient workload 

distribution and prevents bottlenecks in centralized 

systems. 

Fourth, the architecture demonstrates improved resilience 

and fault tolerance. By decentralizing integration logic, 

system failures in one cloud provider do not cascade across 

the entire architecture. This aligns with distributed control 

plane concepts in IaaS systems (Nguyen et al.), where 

decoupled management layers improve system 

robustness. 

Fifth, the findings indicate enhanced governance 

capabilities through unified policy enforcement 

mechanisms. Security policies, access control rules, and 

compliance standards can be applied consistently across 

all integrated systems. This reduces fragmentation in 

security management, which is a common issue in multi-

cloud environments (Dawoud et al.). 

However, the results also highlight certain limitations. The 

most prominent challenge is latency overhead introduced 

by multi-layer orchestration, particularly when integrating 

geographically distributed cloud systems. Additionally, 

standardization gaps across cloud APIs still require custom 

adaptation layers in some cases, limiting full automation. 

Finally, the architecture shows strong potential for 

enterprise digital transformation initiatives, particularly in 

ERP modernization, data integration pipelines, and hybrid 

application ecosystems. The inclusion of a vendor-neutral 

integration layer ensures long-term adaptability in rapidly 

evolving cloud environments, consistent with multi-cloud 

integration frameworks such as Venkiteela (2025). 

DISCUSSION  

The findings of this study provide strong evidence that 

platform-neutral integration architectures can 

significantly transform enterprise cloud ecosystems. 

However, their implementation introduces both technical 

and organizational implications that must be critically 

examined. 

From a theoretical perspective, the proposed architecture 

extends federated cloud concepts by introducing a practical 

integration layer that operationalizes interoperability. While 

previous studies on federated clouds emphasized resource 

sharing (Moreno-Vozmediano et al.), they lacked concrete 

enterprise integration mechanisms. The Boomi–SAP BTP 

model fills this gap by introducing a functional orchestration 

layer that bridges theoretical models with real-world 

deployment scenarios. 

The results also reinforce the relevance of virtualization-

centric cloud evolution models (Chen, 2011), which highlight 

abstraction as a key enabler of scalability. However, unlike 

early virtualization models that focused on infrastructure, the 

proposed architecture extends abstraction to the integration 

and application layers. 

A major implication of this study is the shift from 

infrastructure-centric to integration-centric cloud design. 

Traditional cloud architectures prioritize compute and 

storage scalability, whereas the proposed model emphasizes 

interoperability as the primary design principle. This 

represents a paradigm shift in enterprise cloud strategy. 

Practically, organizations adopting this architecture can 

expect improved agility in deploying cross-cloud applications. 

However, this benefit comes with increased dependency on 

integration platforms such as Boomi and SAP BTP, which may 

introduce new forms of vendor coupling at the middleware 

layer. Although the architecture is platform-neutral at the 

infrastructure level, complete neutrality is difficult to achieve 

at the integration layer. 

Security remains a critical concern. While the architecture 

incorporates zero-trust principles and unified governance, 

the expanded attack surface in distributed integration 

systems cannot be eliminated entirely. API-based 

communication channels introduce potential vulnerabilities 

that require continuous monitoring and adaptive security 

policies (Dawoud et al.). 

Another limitation is the complexity of real-time 

synchronization across distributed environments. Event-

driven architectures mitigate some of these challenges, but 

network latency and inconsistent data states remain 

persistent issues in large-scale deployments. 

Despite these challenges, the architecture aligns strongly with 

modern enterprise trends toward hybrid and multi-cloud 

ecosystems. Its compatibility with vendor-agnostic 

frameworks such as Venkiteela (2025) further validates its 

practical applicability in real-world scenarios. 

In summary, the discussion highlights that while platform-

neutral integration architectures are highly beneficial, they 

require careful governance, optimization, and continuous 

adaptation to evolving cloud standards. 
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CONCLUSION 

This research proposed a platform-neutral distributed 

cloud connectivity architecture leveraging Dell Boomi and 

SAP Business Technology Platform to address 

interoperability, integration complexity, and vendor lock-

in challenges in modern cloud ecosystems. 

The study demonstrated that integrating iPaaS solutions 

into a unified architectural framework significantly 

enhances cross-cloud communication, scalability, and 

system resilience. The architecture effectively bridges gaps 

between theoretical cloud models and practical enterprise 

integration requirements. 

Key contributions include the development of a multi-layer 

integration framework, the conceptual alignment of Boomi 

and SAP BTP in a hybrid orchestration model, and the 

identification of security and latency constraints in 

distributed environments. 

Future research should focus on empirical validation of the 

proposed architecture, performance benchmarking in real-

world enterprise systems, and the development of 

standardized protocols for cross-cloud integration. 

Additionally, advancements in AI-driven orchestration and 

autonomous cloud management may further enhance the 

capabilities of platform-neutral architectures. 
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