
Sistemasi: Jurnal Sistem Informasi                                     ISSN:2302-8149 

Volume 15, Nomor 10, 2026: 4312-4326                         e-ISSN:2540-9719 

 

http://sistemasi.ftik.unisi.ac.id 

 
 

4312 
 

IT Architecture for Digital Integration: A Systematic 

Literature Review of Approaches, Challenges, and Solutions 
 

1Nur Aeni Hidayah*, 2Zahra Sabila Nugraha, 3Fitroh 
1,2,3Program Studi Sistem Informasi, Fakultas Sains dan Teknologi, UIN Syarif Hidayatullah Jakarta 

1,2,3Jl Ir. H. Juanda 95 15418 Kota Tangerang - Banten - Indonesia  

*e-mail: nur.aeni@uinjkt.ac.id   
 

(received: 10 August 2026, revised: 24 October 2026, accepted: 27 October 2026) 

 

Abstract 
The rapid development of technology has accelerated digitalization across various sectors, but 

implementing technology within complex ecosystems presents integration challenges, including data 

heterogeneity, technology fragmentation, legacy systems, limited interoperability, and misalignment 

between business requirements and technology implementation. This study explores the roles of IT 

architecture in supporting digital integration, the challenges encountered, and the architectural 

solutions proposed to address them. A Systematic Literature Review was conducted using the 

PRISMA framework across Scopus, ScienceDirect, IEEE Xplore, SpringerLink, and Google Scholar. 

From 506 retrieved articles, 17 studies published between 2021 and 2026 were selected for final 

synthesis. The findings show that IT architecture supports digital integration at both enterprise and 

system levels. At the enterprise level, it addresses fragmentation within digital ecosystems and 

supports digital transformation and data integration, while at the system level, it facilitates 

interoperability through the integration of emerging technologies such as the Internet of Things, 

blockchain, cloud computing, and Digital Twins. Enterprise architecture, particularly TOGAF, was 

the most frequently adopted architectural approach because it is a widely recognized industry 

standard. Integration challenges were categorized into five categories: data management and 

integration, infrastructure, strategic alignment, risk management, and standardization. Architectural 

solutions were categorized into five categories: application integration, data integration, architectural 

configuration, emerging technology integration, and governance and risk management. These findings 

provide an overview of how architectural approaches can address digital integration challenges across 

diverse technological and organizational contexts. 

Keywords: Digital integration, digital transformation, enterprise architecture, information technology 

architecture, interoperability 

 

1 Introduction 

The increasing complexity of today's environment has driven a growing demand for technologies 

to deal with various real-world challenges. The emergence of new technologies has accelerated digital 

transformation across multiple sectors. However, when modern technologies are implemented at 

scale, managing the complexity of data flows and business workflows becomes increasingly 

challenging [1]. At the same time, the performance and reliability of technological systems are critical 

factors in ensuring that these technologies operate effectively and deliver their intended value [2]. 

This is because technology implementation not only involves advanced applications alone, but also 

encompasses data, business processes, infrastructure, and even organizational and cultural aspects [3], 

[4]. Furthermore, the increasing complexity of business processes, the rapid growth in data volume, 

and the diversity of data sources further complicate technology implementation [5], [6], [7]. Thus, the 

success of technology implementation largely depends on the ability to integrate these diverse 

components into an overarching digital ecosystem [8]. 

In practice, achieving digital integration remains a significant challenge. Rapid technological 

advancement often encourages organizations to implement new systems, resulting in heterogeneous 

and fragmented digital ecosystems characterized by numerous legacy systems [9]. Such conditions 

give rise to various issues, including information silos, data heterogeneity, limited interoperability, 

and data inconsistency [10], [11]. Moreover, integrating emerging technologies such as blockchain, 

the Internet of Things (IoT), cloud computing, and other digital technologies presents additional 
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challenges due to differences in data formats and communication standards [12], [13], [14]. 

Insufficient digital integration hinders interoperability among systems and data, ultimately affecting 

organizational decision making, in which approximately 67% of management decisions are delayed 

because of poor data interoperability[5]. Therefore, digital integration has become a critical 

prerequisite for ensuring that technology implementation delivers its expected benefits. 

To manage the complexity of digital integration, organizations require architectural approaches 

capable of defining information technology architectures from a holistic perspective while aligning 

technological capabilities with business objectives [15]. Architectural approaches also serve as 

proactive mechanisms for reducing the risk of information technology project failure [16]. Within the 

field of Information Systems and Information Technology literature, a variety of approaches have 

been proposed for designing information technology architectures. Enterprise architecture is among 

the most widely adopted approaches in both research and practice. Nevertheless, many studies have 

developed architectural solutions using research methodologies such as Design Science Research and 

Action Research, as well as various architectural frameworks tailored to different organizational 

contexts and research objectives. 

Previous systematic literature reviews have discussed the implementation of architectural 

approaches across various topics and sectors, including Digital Transformation [17], [18], the Public 

Sector [9], AI and Digital Twins [19], [20], [21], Blockchain [22], [23], [24], E-Government [25], and 

Higher Education [26], [27]. Most of these reviews focused on enterprise architecture, while some 

discussed specific technology architectures integrated with other cutting-edge technologies. Other 

reviews have focused on the implementation of enterprise architecture using specific methodologies, 

such as TOGAF [14], or analyzed various enterprise architecture frameworks and methodologies [28]. 

However, the previous systematic literature reviews have not specifically examined architectural 

approaches for digital integration across different topics and sectors. This study aims to address this 

gap by analyzing the implementation challenges of digital integration, the architectural solutions 

proposed in the selected studies, architectural approaches employed, and emerging technology trends 

related to digital integration. The PRISMA methodology was selected to ensure a transparent, 

systematic, and reproducible literature synthesis [29]. Specifically, this study addresses the following 

research questions: (RQ1) What are the technological themes and trends discussed in the selected 

studies? (RQ2) What roles do architectural approaches or frameworks play in designing architectural 

blueprints to support digital integration? (RQ3) What challenges are encountered in achieving digital 

integration? (RQ4) What solutions have been proposed to address these digital integration challenges? 

 

2 Literature Review 

Based on IEEE technical standards, architecture is defined as the fundamental concepts or 

properties of a system in its environment, embodied in its elements, relationships, and the principles 

of its design and evolution [30]. Furthermore, an empirical study demonstrates that in real-world 

practice, architecture is interpreted through four primary roles: as a blueprint representing the 

structure of the system to be implemented, a language for facilitating communication and aligning 

perceptions among stakeholders, literature providing documentation and reference for future readers, 

and a decision serving as the foundation for technical and managerial decision-making [31]. 

The proliferation of IT across organizational functions can result in fragmented systems that are 

difficult to integrate and that do not adequately support business processes. Enterprise architecture 

provides an approach for establishing coherence among business processes and IT resources by 

representing their relationships and supporting decisions concerning data, applications, infrastructure, 

and organizational responsibilities [32]. From this perspective, EA can also be understood as an 

architectural means of addressing integration problems within an organization.  

At the system level, architecture provides a structural abstraction of a system by defining its 

components, their properties, and the relationships among them [33]. This perspective becomes 

particularly important when multiple software components or systems need to operate together, as 

integration problems may arise from architectural incompatibilities between systems. A multiple case 

study of in-house software integration found that architectural compatibility is an important criterion 

when organizations determine how previously separate software systems should be integrated [34]. 

The study further demonstrated that integration decisions need to be considered early because 



Sistemasi: Jurnal Sistem Informasi                                     ISSN:2302-8149 

Volume 15, Nomor 10, 2026: 4312-4326                         e-ISSN:2540-9719 

 

http://sistemasi.ftik.unisi.ac.id 

 
 

4314 
 

architectural decisions can have significant consequences for subsequent implementation and 

evolution [34]. 

The role of architecture becomes increasingly important when integration involves 

heterogeneous systems developed independently using different technologies. Such systems may 

differ in their data formats, interfaces, communication mechanisms, and underlying assumptions, 

making interoperability difficult to achieve [35]. Architectural approaches can therefore operate at 

different levels of abstraction. At a lower level, architectural strategies such as messaging, adapters, 

REST, and microservices can address specific interoperability and integration requirements [35]. At a 

higher level, architectural descriptions can represent how system elements, relationships, and 

concerns are organized and coordinated.  

 

3 Research Method 

This study employs a Systematic Literature Review (SLR) methodology following the PRISMA 

guidelines. The literature review process was structured into four stages: identifying research 

questions, conducting literature search, qualifying the selected literatures, and synthesizing and 

analysing data. The PRISMA framework was specifically chosen for its capability to conduct 

transparent review process.  

The initial stage of the study involved formulating the Research Questions (RQs) to ensure that 

the literature review remained focused on the objectives of the study. The research questions are as 

shown in the Table 1. 

Table 1 Research question 

ID Research Questions 

RQ1 What are the technological themes and trends discussed in the selected studies? 

RQ2 What roles do architectural approaches or frameworks play in designing architectural 

blueprints to support digital integration? 

RQ3 What challenges are encountered in achieving digital integration? 

RQ4 What solutions have been proposed to address these digital integration challenges? 

 

The initial literature search process was carried out on June 21, 2026. The databases used were 

ScienceDirect, IEEE Xplore, SpringerLink, and Google Scholar. The primary keywords used in the 

search process included: 

"Enterprise Architecture Integration" 

"Digital Integration" 

"Architecture Integration" 

"Enterprise Architecture Digital Transformation" 

These keywords were combined using Boolean operators (AND and OR) to retrieve articles 

relevant to the research topic. An example of the search string used is as follows: 

("Enterprise Architecture Integration" OR "Architecture Integration") 

AND 

("Digital Integration" OR "Enterprise Architecture Digital Transformation") 

The articles retrieved from the search process were subsequently collected and documented for 

further screening and selection in accordance with the PRISMA 2020 guidelines, which involved 

three primary stages, namely identification process, screening process, and eligibility process. The 

article selection flow is illustrated in Figure 1. 



Sistemasi: Jurnal Sistem Informasi                                     ISSN:2302-8149 

Volume 15, Nomor 10, 2026: 4312-4326                         e-ISSN:2540-9719 

 

http://sistemasi.ftik.unisi.ac.id 

 
 

4315 
 

 
Figure 1 Article selection process flow 

 

At the initial database search stage, a total of 506 articles were retrieved. Then, a total of 3 

duplicate articles were removed, leaving 503 articles for the screening stage. The remaining articles 

were assessed based on the exclusion and inclusion criteria, as shown in Table 2. This aims to ensure 

that the selected articles are eligible to answer the research questions. 

 

Table 2 Exclusion and inclusion criteria 

Exclusion Inclusion 

Articles published before or after 2021–2026  Articles published within 2021–2026 
Articles that do not discuss digital integration 

through IT Architecture or architectural 

approaches 

Articles that discuss digital integration through IT 

Architecture or architectural approaches 

Articles that do not discuss architecture in the 

context of Information Technology or 

Information Systems. 

Articles that discuss architecture in the context of 

Information Technology or Information Systems 

Non-peer-reviewed articles, book chapters, or 

whitepapers 

Peer-review articles and conference proceedings 

  

Furthermore, articles that met the criteria were evaluated through the Quality Assessment 

(QA) criteria, as described in Table 3. The further review and analysis involved papers that 

satisfied all the QA criteria. 

Table 3 Quality assessment criteria 

ID Inclusion 

QA1 Does the full-text of the study can be accessed? 

QA2 Does the study clearly state its research objective or purpose? 

QA3 Does the study clearly describe the digital integration context or problem? 

QA4 Does the study clearly describe the architectural approach or framework used? 

QA5 Does the study propose or evaluate solutions to address the identified integration challenges? 
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4 Results and Analysis 

The synthesis of the 17 selected studies shows a distribution of publications across the 2021–

2026 period, as illustrated in Figure 2. 

 

 
Figure 2 Distribution of publication 

 

The distribution of publication years indicates an increase in research on integration architecture 

between 2023 and 2025. In 2026, only one publication was identified, which may be attributed to the 

limited number of articles publicly accessible at the time of the literature search. The following 

section discusses the findings from the selected literature based on the four main research questions 

(RQs) to provide a comprehensive understanding of the role of architectural approaches in supporting 

digital integration. 

RQ 1. What are the technological themes and trends discussed in the selected studies? 

The synthesized findings reveal a wide range of topics related to IT architecture and digital 

integration, as presented in Figure 3. Overall, the role of IT architecture in digital integration is 

categorized into two main types. First, IT architecture in an enterprise-level mainly focuses on digital 

transformation, which emerged as the most frequently discussed topic in this category. The literature 

shows the crucial role of integration architecture in supporting digital transformation and 

digitalization strategies by providing organizations with an overarching view of their business 

processes, data, applications, and IT infrastructure, as well as how they interconnect. This holistic 

perspective can help organizations to address fragmentation and heterogeneity in their digital 

ecosystem, enhancing its interoperability and integration. A study by Palade et al. also emphasize that 

successful digitalization requires a holistic, integrated, and strategic approach [36].  

The second type is IT architecture in a system-level serves as a technical blueprint that supports 

the development of technological solutions. This includes the Internet of Things (IoT), Artificial 

Intelligence, Blockchain, and Digital Twin. In this context, IT architecture serves as a blueprint for 

defining and coordinating the relationships among different technological components, enabling their 

integration and supporting the development of the digital solutions. Figure 4 illustrates technology 

trends identified in the selected studies, showing that these cutting-edge technologies began to gain 

attention in 2023. 
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Figure 3 Distribution of technological themes 

 

 
Figure 4 Technology trends 

 

RQ 2. What roles do architectural approaches or frameworks play in designing architectural 

blueprints to support digital integration? 

Overall, the 17 synthesized studies in Information Systems literature show that some 

architectural approaches are oriented toward different objectives in designing integration architecture. 

Among the reviewed literature, industry-based frameworks such as TOGAF Architecture 

Development Method (ADM), were the most frequently adopted. Meanwhile, other studies highlight 

the use of research-based frameworks, such as Design Science Research and Action Design Research. 

Several studies also employed more technical approaches, including the Layering Approach, Event-

Driven, Holonic Systems Approach, and Service-Oriented Modelling Architecture. The various 

approaches and frameworks used to design digital integration architectures are summarized in Table 

3. 
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Table 3 Architectural approaches and their applications in digital integration 

No. Approach Application Sector/Domain Papers 

1 TOGAF ADM Represents digital integration 

through business, data, 

application, and technology 

structures; aligns business 

objectives with the implemented 

information technology solutions. 

Universities, 

manufacturing, 

insurance, 

blockchain, 

auditing 

institutions 

[12], [13], 

[37], [38], 

[39], [40], 

[41] 

2 Design Science 

Research 

Develops validated solution 

artifacts to address integration-

related problems. 

International Data 

Spaces 

Association, 

blockchain, 

auditing 

institutions, 

manufacturing 

SMEs 

[6], [10], [40], 

[42] 

3 Layering 

Approach 

Separates system components into 

distinct layers to simplify 

integration complexity. 

Manufacturing, 

metaverse 

[5], [43] 

4 Action Design 

Research 

Develops a digitalization 

framework tailored to the needs of 

manufacturing SMEs. 

Manufacturing 

SMEs 

[36] 

5 Event-Driven Guides the optimization of 

latency, data flows, and 

workflows in AI based decision 

intelligence systems. 

Healthcare [11] 

6 System-Oriented 

Framework 

Assesses the current 

organizational state and identifies 

relationships among 

organizational, data, and project 

information components. 

Construction 

SMEs 

[14] 

7 Holonic Systems 

Approach 

Guides architectural design by 

emphasizing modularity and 

adaptability. 

Automotive [7] 

8 Service-Oriented 

Modelling 

Architecture 

Develops a service-oriented 

architecture for enterprise 

systems. 

Oil and gas [44] 

 

Most of the selected studies rely on TOGAF ADM to guide enterprises in their digital 

transformation initiatives [12], [13], [37], [38], [39], [40], [41]. As a widely recognized industry 

standard, the framework offers comprehensive guidelines and practical case studies for architectural 

design. The extensive adoption of TOGAF ADM indicates that enterprise architecture has become 

one of the primary foundations in the literature for designing digital integration architectures. 

However, several studies have explored alternatives to industry-oriented frameworks like TOGAF 

ADM, which may be perceived as relatively rigid [45]. 

Design Science Research (DSR), as a research-based approach, provides an alternative for 

designing digital integration architectures. As demonstrated in several studies, DSR enables the 

development of innovative artifacts specifically designed to address contextual [6], [10], [40], [42]. 

Through its iterative processes of demonstration, evaluation, and communication, DSR supports the 

refinement of architectural designs to ensure that the resulting artifacts address practical problems in 

real-world contexts [46] . 
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Another research-based methodology adopted to develop a dedicated framework is Action 

Design Research (ADR) [36]. By adopting ADR, one study developed a three-dimensional framework 

consisting of architecture, capabilities, and governance to support digitalization in small and medium-

sized manufacturing enterprises.  

Nevertheless, several studies have combined two or more approaches or frameworks to address 

digital integration from complementary perspectives. For example, one study combined DSR as the 

scientific research methodology with TOGAF as the reference standard for architectural modeling 

[40]. The study further incorporated ITIL v4 best practices to standardize IT service management and 

COBIT 2019 as a governance layer to align IT service management with the institution's strategic 

objectives. 

Another study combined enterprise architecture with a social network graph derived from the 

Project Management Body of Knowledge (PMBOK) [14]. This hybrid approach resulted in a System-

Oriented Framework, a structured framework that not only facilitates the understanding of 

relationships among business, data, and application components within an organization, but also maps 

information associated with ongoing projects. This integrated perspective enables organizations to 

identify and determine digital solutions that best address their specific requirements. 

In addition to research-based approaches, such as DSR and ADR, and socio-technical 

approaches, such as enterprise architecture, the selected studies also identified technical approaches 

and architectural principles that provide specific guidance for designing digital integration 

architectures. For example, the Layering Approach separates system components into multiple layers 

to reduce the complexity of technology integration [5], [43]. 

Event-Driven Architecture represents another technical approach. This distributed, cloud-native 

architectural mechanism was used to design a real-time analytics system for decision intelligence in 

the enterprise healthcare sector [11]. Similarly, the Holonic Systems Approach provides architectural 

design principles for developing complex systems with high levels of modularity and adaptability. 

These principles were used to guide architectural decisions during the development of a Digital Twin 

(DT) system [7]. 

Service-Oriented Modeling Architecture (SOMA), developed by IBM, provides a methodology 

for developing solutions based on Service-Oriented Architecture (SOA). The framework was used to 

guide the redesign of monolithic and isolated systems within an oil and gas company, supporting the 

transition toward a more service-oriented architecture [44]. 

RQ 3. What challenges are encountered in achieving digital integration? 

Various practical challenges have motivated the architectural design objectives identified in 

Table 4. 

Table 4 Digital integration challenges identified in the selected studies 

No Problem Group Problems Papers 

1 Data Management and 

Integration 

Data interoperability challenges [6], [10], 

[13], [14], 

[37] 

Data heterogeneity [5], [7], [11], 

[13], [37], 

[40], [44] 

Lack of data synchronization [5], [11], 

[13], [41], 

[44] 

Information silos [7], [10], 

[40], [42], 

[43] 

2 Infrastructure, 

Technology, and Digital 

Ecosystem 

Technology fragmentation [5], [6], [10], 

[11], [13], 

[36], [37], 

[40], [41], 

[42], [44] 

Weak infrastructure [11] 
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Infrastructure requirements [43] 

Legacy systems [5], [6], [10], 

[11], [12] 

Monolithic architecture [44] 

Limited scalability [12] 

High latency [11], [41] 

3 Strategic Alignment Digital capability misalignment [10], [39] 

Maturity gaps [40], [43] 

Technology implementation misalignment [11], [37], 

[38], [40] 

Failure to achieve expected ROI [38] 

Vendor lock in [6] 

Technology sustainability [12] 

4 Risk Management Data security and privacy risks [6], [10], 

[12], [39], 

[40], [43] 

Technology failure risks [39], [43] 

5 Standardization, 

Processes, and 

Transparency 

Lack of standardization [6], [10], 

[12], [14], 

[36], [37], 

[38], [40] 

Lack of visibility [14] 

Lack of documentation [5] 

Lack of traceability [11], [36] 

Manual business processes [41] 

Increasing complexity [6], [7], [36], 

[39], [44] 

Process redundancy and duplication of 

business functions 

[40], [44] 

 

Overall, the most frequently reported challenges are related to data management and integration. 

Barriers to data integration can delay approximately 67% of management decisions [5]. Within this 

category, data heterogeneity is the most commonly reported challenge. Data heterogeneity hinders 

data analysis and integration with advanced technologies such as Artificial Intelligence (AI), the 

Internet of Things (IoT), and blockchain [5], [6]. Consequently, data heterogeneity becomes one of 

the factors that hinder data interoperability [13], [37]. 

Another frequently reported challenge concerns infrastructure, technology, and the digital 

ecosystem, particularly technology fragmentation. A poorly integrated enterprise ecosystem can lead 

to misunderstandings, communication ambiguity, and information silos across systems [42]. When 

systems operate independently, data exchange and information access across departments become 

constrained, potentially resulting in process duplication, operational inefficiencies, and human errors 

[37], [40], [41]. Therefore, integration challenges at the infrastructure, technology, and digital 

ecosystem level may also contribute to problems in other categories. 

From a socio-technical perspective, strategic alignment represents another significant challenge 

for organizations, as intended plans often diverge from their actual implementation [11], [37], [38], 

[40]. This discrepancy can arise from gaps in understanding between business and IT stakeholders due 

to the absence of a shared consensus that integrates different perspectives. Such challenges may 

increase the risk of technology implementation failure [39], [43]. Consequently, architectural design 

can serve as a communication mechanism among stakeholders, facilitating the alignment of strategic 

objectives with operational technology implementation [47]. 

Challenges related to compliance, security, and risk management also represent important 

concerns in digital integration. The integration of multiple technologies may involve different access 

control mechanisms, potentially increasing risks to sensitive data and exposure to cyberattacks [6], 

[10], [12], [43]. In industry specific contexts, enterprise architecture implementation must also 

consider regulatory requirements, such as the European Commission's Solvency II framework, which 
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addresses minimum capital requirements, governance, risk management, and transparency [39]. 

Furthermore, misalignment between business requirements and IT implementation may increase the 

risk of IT project failure [39], [43]. Therefore, digital integration architecture can provide 

standardization for operational procedures, technology integration, and governance, thereby helping 

mitigate risks related to compliance, security, and risk management [40]. 

Lack of standardization represents another challenge within the category of standardization, 

processes, and transparency. The absence of standardized procedures may also contribute to security 

and risk management issues. Within this category, increasing technological complexity is another 

challenge addressed through architectural design. By providing a holistic representation of the 

underlying system structure, architectural design can facilitate technical simplification and provide a 

reference framework for managing increasing technological complexity [7]. 

RQ 4. What solutions have been proposed to address these digital integration challenges? 

The synthesized studies propose a range of architectural solutions to address the identified digital 

integration challenges. These solutions can be categorized into five dimensions, as shown in Table 5. 

While Figure Findings indicate that digital integration requires a combination of solutions across 

application, data, infrastructure, and governance layers. 

Table 5 Architectural solutions for addressing digital integration challenges 

No. Solution Dimension Architectural Solution Papers 

1 Application 

Integration 

Use of APIs, standard web protocols, and application 

integration mechanisms 

[6], [10], [11], 

[12], [13], 

[36], [37], 

[39], [40] 

Decomposition of services into independent modules 

using microservices 

[5], [11] 

2 

 

Data Integration Standardization of protocols, data structures, and data 

formats 

[5], [6], [7], 

[10], [11], 

[37], [38], 

[39], [44] 

Use of ontological models and knowledge graphs for 

semantic data integration 

[13], [14] 

Metadata creation and management [10] 

Use of consortium blockchain at the data layer [12] 

3 Architectural 

Configuration 

Centralized architecture [7], [14], [36], 

[41], [44] 

Centralized network infrastructure [38] 

Decentralized architecture [6], [12], [13], 

[36], [43] 

4 Emerging 

Technology 

Integration 

Use of spatial computing and Digital Twin 

technologies to integrate virtual and physical 

environments 

[7], [36], [43] 

5 Governance and 

Risk Management 

Centralized audit log management [10], [11], 

[36], [39] 

Risk management governance [10], [11], 

[36], [39] 

Data usage policies and digital sovereignty 

mechanisms 

[10] 

  

The most frequently proposed solution is the use of APIs, standard web protocols, and 

application integration mechanisms. These approaches facilitate communication and data exchange 

among heterogeneous applications without requiring complete replacement of existing systems [6]. 

This solution is particularly relevant to environments characterized by fragmented systems and legacy 

technologies. Moreover, API serves as the bridge between internal systems to external and data 

systems [10], [37]. 
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Data standardization represents another prominent solution identified in the literature. Several 

studies propose standardizing communication protocols, data structures, and data formats to establish 

a common structure across heterogeneous systems. This approach directly addresses data 

heterogeneity and interoperability challenges by reducing differences in how data are represented and 

exchanged. In addition to syntactic standardization, some studies propose semantic integration 

through ontological models and knowledge graphs [13], [14]. Ontologies provide a shared conceptual 

representation of data, while knowledge graphs can establish semantic relationships among 

information originating from different sources. 

Several studies also propose restructuring applications and services to reduce integration complexity. 

The use of microservices, for example, decomposes applications into independent and loosely coupled 

modules [5], [11]. This architectural strategy can reduce the dependencies associated with monolithic 

systems and facilitate the integration, modification, and scaling of individual services. Metadata 

management is another proposed solution, particularly for improving the interpretation and 

management of distributed data [10]. 

The selected studies also propose different architectural topologies to address integration 

requirements. Centralized architectures are adopted in several studies to provide a common point for 

coordinating systems and data flow. Similarly, centralized network infrastructures can provide a 

controlled environment for coordinating information exchange [38]. In contrast, decentralized 

architectures are proposed in contexts where distributed control, autonomy, or reduced dependency on 

a central component is required, in which normally used for blockchain technology. 

Emerging technologies are also incorporated into architectural solutions for specific integration 

requirements. Spatial computing and Digital Twin technologies are proposed to establish connections 

between physical and virtual environments. Consortium blockchain is similarly adopted at the data 

layer to support distributed data management and trusted information exchange among participating 

entities. These approaches demonstrate how emerging technologies can become architectural 

components rather than merely standalone technologies. 

Finally, several studies emphasize governance as an important component of digital integration. 

Proposed mechanisms include risk management governance, centralized audit log management, and 

data usage policies. These mechanisms address integration challenges that cannot be resolved through 

technical architecture alone, particularly those involving security, compliance, accountability, and 

data sovereignty. Data usage policies and digital sovereignty mechanisms further establish rules 

governing how data are accessed, shared, and controlled across organizational boundaries.  

 

5 Conclusion 

The reviewed studies show that architecture provides different forms of support depending on the 

integration context. At the enterprise level, it is involved in a socio-technical context, helping 

establish coherence among business, data, applications, and technology, guiding digital 

transformation initiatives, and addressing fragmentation within digital ecosystems. At the system 

level, it serves as a technical blueprint for incorporating two or more emerging technologies, 

providing interoperability between them. The choice of architectural approach also varies according to 

the objectives and context of integration, ranging from established enterprise architecture frameworks 

to research-driven and technically oriented approaches. Across the literature, IT architecture helps 

address challenges categorized into data management and integration, infrastructure, strategic 

alignment, risk management, and standardization. These challenges are addressed through proposed 

architectural solutions such as application and data integration, architectural configuration, emerging 

technology integration, and governance. These findings suggest that digital integration can be 

achieved through architectural solutions that consider the interconnections between diverse 

components within an ecosystem, either at the enterprise level, which involves socio-technical 

settings, or at the system level, which incorporates data interoperability between different 

technologies. The synthesis therefore provides a basis for understanding how architectural approaches 

can be applied to address the complexity of digital integration across different contexts. 
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