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Abstract 

In an era where enterprise applications demand seamless, scalable, and efficient integrations, Oracle’s 

PeopleSoft is evolving to meet modern API-driven standards. The traditional Integration Broker has long 

facilitated web services within PeopleSoft, but its complexity and maintenance challenges have driven the 

need for a more flexible solution. The Application Services Framework (ASF), introduced in PeopleTools, 

provides a standardized, lightweight approach to developing RESTful APIs. This paper explores how ASF 

revolutionizes PeopleSoft integrations by simplifying API development, enhancing security, and 

improving performance. We will examine its key features, real-world applications, and best practices for 

implementation, helping organizations transition toward a more modern, API-first integration strategy. 
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1. Introduction 

As enterprise systems continue to embrace API-driven architectures, seamless integration has become a 

cornerstone of operational efficiency and digital transformation. PeopleSoft, a leading ERP solution by 

Oracle, has historically relied on the Integration Broker for managing web services and external 

connectivity. While effective, the Integration Broker presents challenges such as complex configuration, 

higher maintenance overhead, and limited flexibility in modern cloud-based integrations. 

To address these challenges, Oracle introduced the Application Services Framework (ASF) within 

PeopleTools, enabling organizations to build and manage RESTful APIs more efficiently. Unlike 

traditional web service models, ASF simplifies service creation, supports OpenAPI standards, and 

enhances security with modern authentication mechanisms. This guide explores how ASF is transforming 

PeopleSoft integrations by providing a more streamlined, scalable, and future-ready approach. 

By the end of this discussion, readers will understand ASF’s capabilities, its advantages over traditional 

integration methods, and how to implement it effectively within their PeopleSoft environments. Whether 

modernizing legacy integrations or developing new API-driven workflows, ASF offers a path toward 

greater agility, interoperability, and performance in enterprise systems. 

 

2. What is the Application Services Framework (ASF)? 

2.1 Definition and Purpose within PeopleTools 

The Application Services Framework (ASF) is an advanced integration framework introduced in Oracle’s  
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PeopleTools to facilitate the creation, deployment, and management of RESTful APIs within PeopleSoft 

environments. ASF provides a standardized, lightweight approach to API development, allowing 

organizations to modernize their integrations while reducing the complexities traditionally associated with 

PeopleSoft’s Integration Broker. This shift aligns with the broader trend of ERP modernization, where 

API-first strategies enable more flexible and scalable enterprise architectures (Rawat, 2023). 

The core purpose of ASF is to streamline the process of exposing PeopleSoft business logic as RESTful 

services, making it easier for organizations to connect their PeopleSoft applications with third-party 

systems, cloud platforms, and external applications. Unlike traditional middleware-heavy solutions, ASF 

offers a more modular, scalable, and developer-friendly approach to integration (Sarferaz, 2022). The use 

of REST APIs in ASF also ensures improved security, simplified service discovery, and better 

performance compared to legacy integration methods (Missbach & Anderson, 2015). 

2.2 Comparison with Traditional Integration Broker-Based Web Services 

For years, PeopleSoft has relied on the Integration Broker (IB) as its primary tool for handling service-

oriented architecture (SOA) integrations. IB enables synchronous and asynchronous messaging, XML-

based data exchange, and support for SOAP-based web services (Newcomer, 2002). While effective, IB-

based integrations come with challenges such as complex configuration, higher maintenance costs, and 

limited adaptability to modern cloud-native environments (Kipruto, 2023). 

ASF addresses these challenges by simplifying service creation and management, eliminating the need for 

extensive XML configuration, and providing a more developer-friendly environment. Key differences 

between ASF and IB include: 

 

Table 1: Key Differences Between ASF and IB 

Feature Application Services Framework (ASF) Integration Broker (IB) 

API Type RESTful APIs SOAP/XML-based services 

Ease of 

Development 

Lightweight, minimal configuration Requires extensive XML setup 

Performance Faster response times, lower system 

overhead 

Can introduce latency due to SOAP 

processing 

Security Supports OAuth 2.0, token-based 

authentication 

Primarily relies on WS-Security 

mechanisms 

Scalability Easily integrates with cloud and 

microservices 

Limited support for cloud-based 

architecture 

With increasing adoption of cloud-based ERP solutions, organizations are shifting toward ASF to enable 

more efficient, scalable, and cost-effective integrations. ASF provides a seamless approach to API 

lifecycle management, ensuring that organizations can modernize their PeopleSoft environments without 

extensive reconfiguration. 

 

2.3 Alignment with Modern API Standards (OpenAPI) 

ASF aligns with industry-leading API standards such as OpenAPI, ensuring compatibility with modern  
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API development practices. OpenAPI is a widely adopted framework that simplifies API documentation, 

testing, and consumption by external applications. By leveraging OpenAPI, ASF enables: 

• Automated API documentation, reducing the burden of manual service descriptions. 

• Enhanced discoverability, allowing third-party applications to easily consume PeopleSoft services. 

• Standardized data exchange, improving interoperability with cloud platforms and enterprise 

applications. 

Traditional SOAP-based integrations within PeopleSoft required developers to generate WSDLs (Web 

Services Description Language) for service definitions, which often led to higher complexity and 

maintenance overhead (Newcomer, 2002). In contrast, ASF’s OpenAPI support simplifies API 

management and encourages the adoption of RESTful architectures, which are more scalable and 

adaptable to modern enterprise needs (Rawat, 2023). 

As organizations increasingly adopt AI-driven automation and cloud-based ERP models, ASF’s alignment 

with OpenAPI ensures that PeopleSoft remains relevant in the evolving digital transformation landscape 

(Bauskar et al., 2022). 

 

3. Key Features of ASF 

ASF provides a standardized approach to REST API development, ensuring compliance with industry best 

practices. By adopting RESTful principles, ASF enables stateless communication, enhances scalability, 

and facilitates JSON-based data exchange, making integrations smoother across modern enterprise 

applications. This shift from traditional SOAP-based services simplifies interoperability with cloud-native 

platforms and external systems, allowing organizations to modernize their PeopleSoft environments with 

greater flexibility (Newcomer, 2002; Rawat, 2023). 

One of the most significant advantages of ASF is its built-in support for automated service discovery 

through OpenAPI documentation. This feature streamlines API consumption by providing machine-

readable service definitions that facilitate seamless integration with third-party applications. The ability to 

generate automated documentation reduces the reliance on manual service descriptions, allowing 

developers to quickly test and validate APIs before deployment. By integrating with OpenAPI, ASF 

enhances the discoverability and usability of PeopleSoft services, reducing development time and 

improving integration efficiency. 

ASF also simplifies service maintenance by addressing the complexities associated with traditional 

Integration Broker-based web services. The extensive XML configurations and middleware dependencies 

required for Integration Broker often increase the burden on IT teams. ASF minimizes these challenges 

by offering a more straightforward, lightweight approach that requires less configuration while improving 

debugging and monitoring capabilities. The transition from SOAP to RESTful APIs reduces system 

overhead and optimizes performance, ensuring that enterprise applications run more efficiently. 

Security and performance improvements are key aspects of ASF, particularly in the context of ERP 

integrations. With built-in support for OAuth 2.0, ASF provides secure token-based authentication, 

ensuring controlled access to sensitive enterprise data. Role-based access controls further enhance security 

by allowing organizations to define user permissions for API consumption. Additionally, REST APIs in 

ASF deliver faster response times compared to traditional SOAP services, reducing processing overhead 

and improving overall system performance (Missbach & Anderson, 2015; Bauskar et al., 2022). 

The seamless integration capabilities of ASF make it a powerful tool for connecting PeopleSoft with 

Oracle Cloud, third-party applications, and other enterprise solutions. Its compatibility with cloud-based 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240240414 Volume 6, Issue 2, March-April 2024 4 

 

ERP platforms allows organizations to integrate with SaaS applications such as Workday, Salesforce, and 

ServiceNow. The ability to support hybrid cloud architectures ensures that businesses can transition 

gradually from on-premise PeopleSoft deployments to cloud-based environments without disrupting 

critical operations. By facilitating real-time data exchange with analytics and reporting tools, ASF 

strengthens PeopleSoft’s role in enterprise digital transformation initiatives and promotes more scalable, 

flexible system architectures (Sarferaz, 2022; Rawat, 2023). 

 

4. How ASF Enhances PeopleSoft Integrations 

The introduction of the Application Services Framework (ASF) within PeopleSoft represents a significant 

advancement in enterprise integration by modernizing data exchange mechanisms across various business 

functions. By replacing traditional middleware-driven integrations with RESTful APIs, ASF enhances the 

efficiency, scalability, and maintainability of PeopleSoft applications. Its adoption enables organizations 

to streamline their workflows, automate processes, and improve real-time data access across critical 

business areas, such as Human Capital Management (HCM), Financials and Supply Chain Management 

(FSCM), and Campus Solutions (Rawat, 2023; Sarferaz, 2022). 

4.1 Use Cases Across PeopleSoft Modules 

In Human Capital Management (HCM), ASF facilitates seamless real-time data exchange between 

PeopleSoft and external HR solutions, such as payroll providers, benefits administration platforms, and 

employee self-service portals. Traditional integrations often rely on batch processing, which delays data 

synchronization and increases administrative overhead. By leveraging ASF, organizations can create 

RESTful APIs that enable instant access to employee records, payroll updates, and benefits enrollment, 

enhancing the overall employee experience and reducing operational inefficiencies (Kipruto, 2023; Rawat, 

2023). 

In Financials and Supply Chain Management (FSCM), ASF improves the ability to manage financial 

transactions, supplier interactions, and procurement processes with greater agility. Organizations can use 

ASF APIs to provide real-time visibility into financial data, automate invoice processing, and facilitate 

seamless communication between PeopleSoft and third-party financial systems. This ensures that 

transactions are processed with minimal delays, leading to improved compliance, faster decision-making, 

and better financial forecasting. Additionally, ASF enhances integration with cloud-based procurement 

platforms, enabling organizations to optimize supplier relationships and procurement workflows (Taulli, 

2020; Harmon, 2003). 

Campus Solutions, a critical component for educational institutions using PeopleSoft, benefits from ASF 

by simplifying integrations with learning management systems (LMS), student portals, and financial aid 

processing platforms. Traditional methods often involve complex, hard-coded interfaces that require 

significant maintenance efforts. ASF’s RESTful approach allows institutions to expose student 

enrollment, course registration, and academic records via APIs, ensuring real-time updates and a more 

efficient student experience. This adaptability is particularly valuable in the modern education landscape, 

where digital transformation is driving demand for integrated and accessible student. 

By applying ASF across these PeopleSoft modules, organizations experience a reduction in integration 

complexity while improving data accuracy and system reliability. The ability to expose and consume APIs 

in real-time enhances overall process automation and business agility, allowing enterprises to adapt more 

effectively to evolving business needs. 
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4.2 Benefits for Enterprise IT Teams 

One of the most notable advantages of ASF is its ability to reduce development and maintenance efforts 

associated with PeopleSoft integrations. Traditional Integration Broker-based services require extensive 

XML configurations, complex messaging infrastructure, and middleware support, leading to prolonged 

development cycles. ASF simplifies this process by enabling direct API development through 

PeopleTools, allowing IT teams to deploy and maintain integrations with minimal effort. This reduction 

in complexity lowers IT costs, accelerates project timelines, and enhances system reliability (Newcomer, 

2002; Rawat, 2023). 

Improved scalability is another critical benefit of ASF, as it allows PeopleSoft applications to handle 

growing data demands efficiently. With its RESTful architecture, ASF supports stateless communication, 

making it easier to scale integrations across multiple environments, including on-premises and cloud-

based deployments. This is particularly important as organizations move toward hybrid and multi-cloud 

infrastructures, requiring flexible and scalable integration frameworks (Missbach & Anderson, 2015; 

Sarferaz, 2022). 

Performance optimization is also a key advantage of ASF, as it reduces the overhead associated with 

traditional SOAP-based integrations. By utilizing JSON-based messaging and RESTful API calls, ASF 

decreases data processing times and improves system responsiveness. This enhancement is crucial for 

organizations requiring real-time data access and automated workflows, as it ensures that critical business 

processes are not delayed due to slow integrations (Bauskar et al., 2022; Nestell & Olson, 2017). 

Future readiness is another significant factor driving ASF adoption within PeopleSoft environments. As 

API-driven architectures become the industry standard, organizations leveraging ASF position themselves 

for long-term sustainability by aligning with modern integration practices. ASF’s compatibility with 

OpenAPI ensures that PeopleSoft applications remain adaptable to evolving technology trends, facilitating 

easier upgrades, vendor integrations, and compliance with emerging industry regulations (Hodgson, 

2004). 

By implementing ASF, enterprise IT teams gain a more efficient, scalable, and future-proof integration 

framework, enabling them to focus on strategic innovations rather than managing legacy integration 

challenges. The shift towards a RESTful API-first approach ensures that PeopleSoft remains a valuable 

and agile platform within the evolving enterprise ecosystem (Rawat, 2023; Kipruto, 2023). 

 

5. Step-by-Step Guide to Implementing ASF in PeopleSoft 

The Application Services Framework (ASF) in PeopleTools simplifies the creation, deployment, and 

management of RESTful APIs within the PeopleSoft ecosystem. Implementing ASF involves enabling 

the framework, defining API services, configuring security measures, and monitoring performance to 

ensure seamless operation. By following a structured approach, organizations can effectively transition 

from traditional integration methods to a modern, API-driven architecture that enhances scalability, 

security, and system efficiency (Rawat, 2023; Sarferaz, 2022). 

5.1 Enabling ASF in PeopleTools 

The first step in implementing ASF is enabling the framework within PeopleTools. Administrators can 

navigate to the PeopleTools menu and access the Application Services Framework configuration settings. 

Here, they can define a new service by specifying its name, description, and endpoint details. This process 

ensures that the API service is registered and ready for further configuration. Unlike traditional Integration 
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Broker-based services, ASF eliminates the need for extensive XML configurations, reducing setup 

complexity and improving developer productivity (Newcomer, 2002). 

Once the service is defined, the system automatically generates a REST endpoint that can be exposed for 

integration with external applications. Organizations can configure response formats such as JSON or 

XML, ensuring compatibility with consuming systems. The ability to define versioning and metadata 

within ASF allows for better lifecycle management of APIs, facilitating long-term maintainability. 

5.2 Creating a REST API Using ASF 

After enabling ASF, developers must define input parameters and configure service operations. Input 

parameters, such as Employee ID or Supplier ID, allow the API to retrieve or update specific PeopleSoft 

data. Service operations define the logic of the API, determining how data is processed and returned. ASF 

simplifies this process by offering a declarative approach to API development, reducing the need for 

complex middleware configurations (Pollock & Hodgson, 2004). 

Once the service operations are configured, developers can deploy the API and test its functionality using 

tools like Postman or Oracle API Gateway. Testing ensures that the API behaves as expected, validating 

input parameters, response formats, and error handling mechanisms. ASF’s integration with OpenAPI 

documentation further enhances API usability by providing interactive testing capabilities, allowing 

developers to experiment with endpoints before full deployment. 

5.3 Security and Authentication 

Security is a critical aspect of API implementation, and ASF provides built-in support for authentication 

and authorization mechanisms. One of the key security features is OAuth 2.0, which allows for secure 

token-based authentication. Organizations can configure OAuth within PeopleSoft to issue access tokens 

that authenticate API requests, ensuring that only authorized users and applications can access sensitive 

enterprise data (Missbach & Anderson, 2015). 

In addition to OAuth, ASF supports role-based access control (RBAC), enabling administrators to define 

user permissions at a granular level. By assigning specific roles to API consumers, organizations can 

restrict access to certain services, preventing unauthorized modifications to critical business data. This 

approach enhances compliance with data protection regulations and strengthens the overall security 

posture of PeopleSoft integrations (Bauskar et al., 2022). 

5.4 Deploying and Monitoring Services 

Once the API is developed and secured, it can be deployed within PeopleSoft using the PeopleSoft Internet 

Architecture (PIA). The deployment process involves activating the API service, setting up logging 

mechanisms, and ensuring that it is accessible to external systems. ASF’s lightweight nature allows for 

faster deployment cycles compared to traditional Integration Broker services, reducing the time required 

to bring new APIs into production (Rawat, 2023). 

Monitoring is essential to maintain API performance and detect potential issues. PeopleSoft provides built-

in monitoring tools that allow administrators to track API usage, response times, and error rates. By 

analyzing these metrics, organizations can optimize API performance, implement caching mechanisms, 

and troubleshoot potential bottlenecks. ASF’s integration with cloud monitoring solutions further 

enhances visibility into API activity, supporting proactive maintenance and continuous improvement. 

By following this step-by-step guide, organizations can successfully implement ASF in PeopleSoft, 

modernizing their integration architecture while improving efficiency, security, and maintainability. The 

adoption of ASF aligns PeopleSoft with industry-standard API practices, ensuring that enterprise 

applications remain agile and adaptable in an increasingly digital landscape. 
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6. Discussion 

The introduction of the Application Services Framework (ASF) within PeopleSoft represents a 

fundamental shift in how enterprises handle system integrations, emphasizing the modernization of legacy 

middleware approaches. Traditionally, PeopleSoft relied on the Integration Broker (IB) for service-

oriented integrations, which, while effective, presented challenges such as high maintenance complexity, 

performance overhead, and limited scalability in cloud-based environments. ASF addresses these issues 

by offering a lightweight, RESTful API-driven approach that aligns with modern industry standards like 

OpenAPI. The transition from SOAP-based web services to RESTful APIs enables organizations to adopt 

more scalable and efficient integration patterns while reducing development efforts. 

A key advantage of ASF is its ability to streamline API development, ensuring compliance with modern 

API standards while improving interoperability with third-party applications and cloud solutions. By 

eliminating the extensive XML configurations required by Integration Broker, ASF reduces the 

development burden and accelerates integration timelines. This simplification not only improves 

developer productivity but also enhances the maintainability of APIs, ensuring long-term sustainability 

within enterprise IT infrastructures. Additionally, the support for automated service discovery through 

OpenAPI documentation makes it easier for developers to consume and integrate ASF services, further 

fostering seamless connectivity across diverse systems. 

Security remains a crucial consideration in enterprise integrations, and ASF enhances PeopleSoft’s 

security posture by incorporating OAuth 2.0 for token-based authentication and role-based access control 

(RBAC). These mechanisms ensure secure API consumption, restricting unauthorized access and 

mitigating potential security threats. Compared to traditional WS-Security-based authentication in 

Integration Broker, ASF’s OAuth-based model provides a more flexible and widely adopted security 

framework, aligning with best practices in modern cloud and enterprise security strategies. 

Performance improvements are another significant factor contributing to the growing adoption of ASF. 

The shift from XML-based SOAP services to JSON-based REST APIs reduces processing overhead and 

enhances response times, making PeopleSoft integrations more efficient. This optimization is particularly 

beneficial for organizations that require real-time data access and automation, such as Human Capital 

Management (HCM), Financials and Supply Chain Management (FSCM), and Campus Solutions. By 

enabling faster data retrieval and transaction processing, ASF supports organizations in achieving greater 

operational efficiency and responsiveness to business needs. 

The implementation of ASF within PeopleSoft further reflects a broader industry trend toward API-first 

architectures, which facilitate agility, scalability, and cloud integration. Organizations leveraging ASF 

position themselves for future-proof enterprise solutions, ensuring that their PeopleSoft environments 

remain relevant amid ongoing digital transformation efforts. By embracing RESTful APIs, enterprises 

enhance their ability to integrate with external platforms, including SaaS applications like Workday, 

Salesforce, and ServiceNow, thereby expanding their technological ecosystem. 

However, despite its numerous benefits, the transition to ASF is not without challenges. Organizations 

accustomed to Integration Broker may face an initial learning curve when adopting ASF, requiring 

investment in upskilling developers and restructuring existing integrations. Additionally, while ASF 

simplifies many aspects of API development and management, ensuring proper governance and 

monitoring of APIs remains essential to maintaining security and performance standards. Enterprises must 

implement robust API lifecycle management strategies to optimize ASF’s benefits and prevent potential 

integration issues. 
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Overall, ASF represents a significant improvement over traditional PeopleSoft integration methods, 

offering enhanced scalability, security, and performance. By aligning with OpenAPI standards and 

providing a more developer-friendly experience, ASF enables organizations to modernize their PeopleSoft 

environments and adapt to evolving business and technological demands. The adoption of ASF is a crucial 

step toward future-proofing enterprise integrations, ensuring that PeopleSoft remains a viable and 

competitive platform in today’s rapidly evolving digital landscape. 

 

7. Conclusion 

The Application Services Framework (ASF) represents a transformative shift in how PeopleSoft handles 

integrations by streamlining RESTful API development, enhancing security, and improving performance. 

Unlike traditional Integration Broker-based web services, ASF offers a lightweight, developer-friendly 

approach that aligns with modern API standards such as OpenAPI. This transition not only reduces 

complexity but also ensures better interoperability with cloud platforms, third-party applications, and 

enterprise solutions. 

By implementing ASF, organizations can modernize their PeopleSoft environments, improve system 

scalability, and enhance data exchange across various business functions. The adoption of OAuth 2.0 and 

role-based access control strengthens security, while automated service discovery simplifies API 

consumption. ASF also supports seamless integration with cloud-based ERP platforms, ensuring that 

businesses can transition to hybrid and multi-cloud architectures without disrupting operations. 

The step-by-step implementation of ASF in PeopleSoft—covering service configuration, API 

development, security setup, and monitoring—demonstrates its practical benefits in real-world enterprise 

environments. By leveraging ASF, IT teams can reduce maintenance efforts, optimize performance, and 

future-proof their PeopleSoft systems to meet evolving business and technological demands. Ultimately, 

ASF reinforces PeopleSoft’s relevance in today’s digital transformation landscape by providing a more 

efficient, scalable, and secure integration framework. 

 

References 

1. Taulli, T. (2020). The Robotic Process Automation Handbook: A Guide to Implementing RPA Systems. 

Apress. https://doi.org/10.1007/978-1-4842-5729-6 

2. Rawat, C. (2023). Role of ERP Modernization in Digital Transformation: PeopleSoft Insight. arXiv 

preprint arXiv:2303.03224. https://doi.org/10.48550/arXiv.2303.03224 

3. Newcomer, E. (2002). Understanding Web Services: XML, WSDL, SOAP, and UDDI. Addison-

Wesley Professional. 

4. Harmon, P. (2003). Business Process Change: A Manager's Guide to Improving, Redesigning, and 

Automating Processes. Morgan Kaufmann. 

5. Pollock, J. T., & Hodgson, R. (2004). Adaptive Information: Improving Business through Semantic 

Interoperability, Grid Computing, and Enterprise Integration. Wiley-Interscience. 

6. Kipruto, A. K. (2023). A Framework for Implementation of Cloud-based ERP Systems in Public 

Universities in Kenya. [Thesis]. 

7. Viitanen, S. (2017). Creation of a Building Operating System: Holistic Approach. [Master's thesis, 

Aalto University]. 

8. Sarferaz, S. (2022). Compendium on Enterprise Resource Planning: Market, Functional and 

Conceptual View Based on SAP S/4HANA. Springer. 

https://www.ijfmr.com/
https://doi.org/10.48550/arXiv.2303.03224


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240240414 Volume 6, Issue 2, March-April 2024 9 

 

9. Patterson, L. M. (2010). IBM midmarket software buying and selling guide. IBM. 

10. Unhelkar, B., Ghanbary, A., & Younessi, H. (2009). Collaborative business process engineering and 

global organizations: Frameworks for service integration. IGI Global. https://doi.org/10.4018/978-1-

60566-112-4 

11. Nestell, J. G., & Olson, D. L. (2017). Successful ERP systems: A guide for businesses and executives. 

Business Expert Press. https://doi.org/10.1108/9781786354798 

12. Margaret, M. (2003). Business process management. Global College Digital Library. 

13. Missbach, M., & Anderson, G. D. (2015). SAP in 24 hours, Sams teach yourself. Sams Publishing. 

14. Bauskar, S. R., Reddy, M. S., Sarisa, M., & Konkimalla, S. (2022). The future of cloud computing: AI-

driven deep learning and neural network innovations. IGI Global. https://doi.org/10.4018/978-1-

6684-3796-1 

15. Worthington, D. (n.d.). Oracle bids for BEA. Citeseer. 

16. Rudd, J., Davia, C., & Sullivan, P. (2009). Education for a smarter planet: The future of learning. 

IBM Redbooks. 

17. Cristea, A., De Bra, P., Burgos, D., Ceri, S., & Davis, H. C. (2006). Interfacing adaptive solutions with 

corporate training systems. HAL Science. https://doi.org/10.1007/978-3-642-25283-6_15 

https://www.ijfmr.com/
https://doi.org/10.4018/978-1-60566-112-4
https://doi.org/10.4018/978-1-60566-112-4
https://doi.org/10.1108/9781786354798
https://doi.org/10.4018/978-1-6684-3796-1
https://doi.org/10.4018/978-1-6684-3796-1
https://doi.org/10.1007/978-3-642-25283-6_15

