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Abstract: Enterprise IVR systems must have independent intelligence to go beyond predetermined workflows 

and human reliance. The proposed research is based on a multi-agent AI model that incorporates the notions of 

LLM reasoning, communication with OpenAPI tools, and automation of business processes. Performance of 

workflows on a synthetic IVR dataset and machine learning models is assessed, with a high accuracy of 93.80% 

of tasks, 95.30% API accuracy, and lower human escalation. The framework provides a demonstration of scalable 

autonomous orchestration and tackles issues of reliability and security within enterprise communication settings. 
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I. INTRODUCTION 

Background and Motivation 

Interactive Voice Response (IVR) systems have 

evolved beyond conventional menu-based 

interaction to speech recognition, conversational 

AIs, and emerging agentic AI-driven solutions. 

Nevertheless, there are still challenges with the 

enterprise IVR platforms, such as inflexible 

workflows, poor reasoning, and strong reliance on 

human agents [1]. Such constraints make it 

necessary to have self-governing AI systems that 

can manage workflows intelligently and make 

decisions. 

Research Aim and Objective 

Research Aim 

The research aims to create and test an autonomous 

multi-agent AI system to coordinate enterprise IVR 

workflows with the help of LLM reasoning, 

OpenAPI-based tool execution, and business 

process automation. 

Research Objectives 

● To develop a multi-agent architecture 

enabling autonomous enterprise IVR 

workflow management and intelligent 

task orchestration. 

● To create an LLM-based reasoning 

system to achieve precise intent 

perception, dynamic planning, and 

autonomous decision-making. 

● To incorporate the tools of Open API in 

communication with the enterprise system 

and test the workflow efficiency, its 

reliability and its automation. 

● To explore the problems of trust, security, 

safety and scalability of autonomous IVR 

agents within enterprise settings. 

Research Problem 

Current enterprise IVR systems do not have 

autonomous decision-making, dynamic workflows, 

context reasoning and real-time system integration. 

Most existing solutions rely on fixed decision trees 

and cannot effectively handle complicated customer 

interactions [2]. This restriction diminishes 

elasticity, and does not allow smart cross-system 

execution, as well as enhances reliance on manual 

human intervention. 

Novel Contribution 

This study introduces a new multi-agent IVR 

orchestration architecture, with agent collaboration 

strategies, dynamic workflow generation 

mechanism, tool-calling capabilities, and a score 

based on the Open API [3]. It presents a self-

executing enterprise process model and creates an 

appraisal framework for gauging agent 

performance, reliability, scalability, and efficacy in 

intelligent IVR workflow automation. 
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II. RELATED WORK 

Multi-Agent Architecture for Autonomous IVR 

Workflow Orchestration 

 
Fig. 1. Multi-Agent Orchestration Architecture 

Enterprise IVR systems have developed into 

traditional menu architecture to speech recognition 

systems, conversational AI assistants, and AI-driven 

customer service systems [4]. Nevertheless, current 

IVR systems mostly rely on workflows and they are 

less flexible and more complicated in decision-

making [5]. Multi-agent architectures offer a chance 

to work around these restrictions, allowing 

specialized agents to focus on the task, 

communication protocols, and autonomous 

workflow management [6]. The roles of agents like 

intent agents, planner agents, tool agents, validation 

agents, as well as recovery agents enhance 

adaptability by sharing of responsibilities [7]. 

Nevertheless, the current multi-agent solutions are 

characterized by such limitations as complexity of 

coordination, disagreeing decision-making and 

consistent performance of the tasks in multi-agent 

business settings [8]. 

LLM-Based Reasoning and Intelligent Decision-

Making Mechanisms 

 
Fig. 2. LLM-Augmented Algorithmic 

Management for Explainable Organizational 

Decision Systems 

Large Language Models (LLMs) like GPT-based 

models that use transformer models have greatly 

enhanced conversational systems by their ability to 

understand context and natural language processing 

and prompt-based reasoning [9]. These functions 

allow smart interpretation of customer demands and 

on-the-fly planning of workflow [10]. The existence 

of emergent agentic AI systems, such as ReAct 

agent, AutoGPT, LangGraph and CrewAI, suggests 

how the capacity of LLMs to engage in autonomous 

planning, memory management, reasoning, tool 

usage, and self-reflection can be enabled [11]. 

Nevertheless, there remain limitations that are still 

faced by LLM-based systems such as hallucination, 

unpredictable reasoning, control not being 

enterprise specific and data privacy [12]. As such, it 

is also necessary to combine the use of LLM 

thinking with the process structure of an enterprise 

to have a trusted autonomous IVR [13]. 

OpenAPI Integration and Enterprise Workflow 

Automation Performance 

 
Fig.3. OpenAPI Integration and Enterprise 

Architecture 

The Open API integration allows the AI agents to 

communicate with the enterprise applications 

through API-based automation and API-based 

mechanism of calling functions [14]. This 

functionality makes it possible to connect with key 

systems, such as CRM solutions, bank apps, ERP 

systems, and ticketing systems [15]. OpenAPI-

based architectures along with Business Process 

Management (BPM) systems, workflow engines, 

and Robot Process Automation (RPA) can be used 

to perform intelligent automation and run business 

processes in real time [16]. However, the existing 

literature tends to focus on the analysis of API 

integration as a single feature but does not explore 

an entire autonomous workflow orchestration [17]. 

Thus, more studies are needed to discuss the 

efficiency, reliability and automated performance of 

workflows in more complex enterprise IVR settings 

[18]. 
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Trustworthy, Secure, and Scalable Autonomous 

IVR Agent Systems 

 
Fig.4. The Role of IVR System 

In the deployment of autonomous IVR agents, there 

is a need for strong consideration of the elements of 

trust, security, safety, and scalability [19]. Despite 

its ability to enhance automation opportunities, 

threats of incorrect decisions, exposure of sensitive 

data, no explainability, and uncontrollable actions 

are some of the major obstacles to adoption [20]. 

Previous writings suggest the significance of 

governance, human control, tracking the decisions, 

and safety of data [21]. Moreover, there must be 

scalable architectures that will maintain growing 

interactions with customers and complicated 

business processes [22]. Thus, the balancing of 

intelligent decision-making functions and 

reliability, security controls and enterprise level 

operational requirements are needed to design 

trustful autonomous IVR systems [23]. This 

identifies the knowledge gap that the study fills 

through combining the multi-agent structures, the 

LLM arguments, Open API running, and business 

process automation in one platform [24]. 

Research Gap 

Existing studies on IVR automation, systems based 

on Linux multi-agent architecture as well as Linux-

LLM do not appear to offer a unified framework that 

combines autonomous reasoning, use of the Open 

API tools and automation of the business process 

[25]. The existing solutions cannot adequately meet 

the needs of enterprises such as trust, scalability, 

security, and reliability of workflow [26]. The study 

helps to address these gaps with a single 

autonomous IVR orchestration system. 

 

 

 

 

 

III. PROPOSED FRAMEWORK AND 

SYSTEM ARCHITECTURE  

Overall Framework Overview 

 
Fig. 5. Proposed Autonomous Enterprise IVR 

Framework Architecture 

The proposed model framework contributes an 

independent enterprise IVR model that converts 

customer voice interfaces into intelligent 

workflows. The voice input of the customers is 

handled with the help of a speech recognition layer, 

and then, an intent understanding agent that 

determines the requirements of the users [27]. The 

planning agent comes up with appropriate actions to 

take, whereas the multi-agent coordination layer is 

in charge of coordination. The execution of 

OpenAPI provides an ability to interact with the 

system and the business process engine automation 

fulfills enterprise functions prior to producing 

responses. 

Multi-Agent Architecture 
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Fig. 6. Multi-Agent Collaboration Architecture 

The multi agent structure is a set of five specialized 

agents that co-operate to accomplish the 

autonomous workflow. The Conversation 

Understanding Agent analyses the speech and 

divides intentions, as well as extracts a context. The 

Reasoning and Planning Agent is used to plan the 

work and break up tasks and make up choices. The 

Tool Execution Agent deals with selection of API 

and Open API Invocation [28]. The Business 

Process Agent invokes workflows and the 

Verification Agent verifies outputs, detects errors 

and invokes recovery actions. 

LLM Reasoning Mechanism 

 
Fig. 7. LLM-Based Reasoning and Decision-

Making Workflow 

The LLM reasoning system allows making smart 

decisions by using contextual understanding, 

prompt engineering, and advanced planning 

strategies. Chain-of-thought reasoning and ReAct 

tools enable the agent to analyze the user requests 

and create structured plans and select the right tools 

[29]. The planning algorithms enhance the 

adaptability of workflow through autonomous 

reasoning, prioritization of tasks and dynamic 

responsiveness when complex interactions amongst 

the enterprise occur. 

OpenAPI Integration Framework 

The OpenAPI integration platform connects 

autonomous agents to enterprise software, via 

organized API communication [30]. For instance, in 

querying a customer to change the billing address, 

the agent identifies the request, picks the correct 

CRM API, authenticates, updates and verifies that it 

has been done. In this way, there is the ability to 

access enterprise systems in a secure and real time, 

minimizing manual intervention. 
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Fig. 8. OpenAPI Tool Invocation and Enterprise 

System Integration 

Business Workflow Orchestration 

 
Fig. 9. Enterprise Business Process Automation 

Workflow 

The autonomous IVR framework is tied together 

with workflows through Business workflow 

orchestration, enterprise applications, and 

automation engines. This is the layer which handles 

the process execution end to end by coordinating 

various business operations, providing consistency 

and enhancing efficiency of operations. Workflow 

engine integration has helped to dynamically adapt 

processes, provide automated decision execution, as 

well as offering scalable enterprise automation 

across the various service areas. 

Autonomous IVR Workflow Orchestration 

Algorithm 

Algorithm: Autonomous IVR Workflow 

Orchestration Algorithm 

 

 

Initialize 

    Customer Request 

    Voice Input 

    

 

 Enterprise Environment 

 

        Knowledge Base 

 

        OpenAPI Tools 

 

        Business Processes 

 

 

 

Initialize Agents 

 

        Intent Understanding Agent 

 

        Planning Agent 

 

        Tool Execution Agent 

 

        Business Process Agent 

 

        Verification Agent 

 

 

 

Start Workflow Loop 

 

    Receive Customer Voice Request 

 

    Convert Voice Input into Text 

 

    Intent Agent 

 

       

 

        Extract Intent 

 

        Identify Entities 

 

        Analyse Context 

 

  

   IF Intent is identified THEN 

 

        Send request to Planning 

Agent 

 

    Planning Agent 

 

        Decompose Task 

 

        Generate Workflow Plan 
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    IF External System Required 

THEN 

 

        Select OpenAPI Tool 

 

        Authenticate Request 

 

        Execute API Call 

 

 

 

    IF Business Process Required 

THEN 

 

        Execute BPMN Workflow 

 

        Update Enterprise System 

 

 

    Verification Agent 

 

        Validate Execution Result 

 

 

 

    IF Execution Successful THEN 

 

        Generate Response 

 

    ELSE 

 

        Trigger Recovery Process 

 

        Re-plan Workflow 

 

 

 

    Response Generation Agent 

 

 

        Create Natural Language 

Response 

 

        Return Response to 

Customer 

 

End Workflow Loop” 

Fig. 10. Autonomous IVR Workflow 

Orchestration Algorithm  

Autonomous IVR Workflow Orchestration 

Algorithm is the implementation workflow of 

autonomous agents that consists of request 

understanding, workflow planning, API interaction, 

business process execution, validation, recovery, 

and response generation. 

 

 

 

IV. RESEARCH METHODOLOGY 

Research Approach 

This research adopts a hybrid method of system 

design, implementing prototypes and evaluating 

them through experiments. The autonomous IVR 

architecture can be developed based on the 

principles of multi-agent architecture and 

implemented in the form of a working prototype. 

The capability of workflow automation, 

performance of the agent and effectiveness of 

enterprise integration is evaluated through the 

experimental evaluation through predefined 

performance metrics. 

Dataset / Scenario Development 

Synthetic Enterprise IVR data is created that 

emulates customer interactions and autonomous 

workflow execution scenarios. The dataset includes 

features like Intent (I) which is customer requests, 

Complexity (C) is how difficult the task is, API 

Calls (A) are the tools required by the enterprise, 

Execution Time (T) is the number of minutes it took 

to carry out the task, Success Rate (S) is whether the 

task is completed or not and Agent Interaction (G) is 

the amount of interaction among agents. The 

workflow instance of each instance can be 

represented as: 

𝑋𝑖 = {𝐼𝑖, 𝐶𝑖, 𝐴𝑖, 𝑇𝑖, 𝑆𝑖, 𝐺𝑖}  
where Xi is the IVR interaction scenario. 

Experimental Setup 

The proposed prototype can be created using 

Python, LangChain or LangGraph to coordinate 

different agent orchestration, OpenAI API to reason 

with various LLMs, Fast API as an API interface, 

and BPMN workflow engines as tools to execute 

business processes. To predict the success of 

workflow, categorize the result of automation and 

assess accuracy of decision, machine learning 

models such as Logistic Regression (LR), Random 

Forest (RF) and Gradient Boosting (GB) will be 

utilized accordingly. 

The prediction function can be represented as: 

𝑌 = 𝑓(𝑋) 
Where Y, is the workflow outcome and X, 

represents the extracted IVR interaction features. 

Evaluation Metrics 

Task Completion Rate (TCR), Response Time (RT), 

API Accuracy (AA), Error Rate (ER), and Human 

Escalation Rate (HER) is used to measure the levels 

of framework performance. 

𝑇𝐶𝑅 =  
𝑆𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙 𝑇𝑎𝑠𝑘𝑠 

𝑇𝑜𝑡𝑎𝑙 𝑇𝑎𝑠𝑘𝑠
× 100  

𝐸𝑅 =
𝐹𝑎𝑖𝑙𝑒𝑑 𝐸𝑥𝑒𝑐𝑢𝑡𝑖𝑜𝑛𝑠

𝑇𝑜𝑡𝑎𝑙 𝐸𝑥𝑒𝑐𝑢𝑡𝑖𝑜𝑛𝑠 
× 100  

These measures determine reliability of automation, 

efficiency, accuracy of selecting a tool and 

minimizing human dependency. The assessment 

determines the workflow success, execution failures 

as well as the overall autonomous IVR 

effectiveness. 
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V. RESULT AND DISCUSSION 

 
Fig. 11. Distribution of Enterprise IVR 

Customer Intent Categories 

The figure shows the distribution of the category of 

customer intent in the synthetic Enterprise IVR data. 

There are five intents with approximately 950-1020 

samples evenly represented such as Complaint, 

Transaction, Technical Support, Account Update, 

and Billing. Such a balanced distribution guarantees 

bias-free machine learning training and helps to 

provide efficient autonomous workflow 

classification. 

 
Fig. 12. Correlation Analysis of Autonomous 

IVR Features 

The autonomous IVR features are correlated as 

shown in the correlation heatmap. Workflow 

Success has a positive correlation with Success Rate 

(0.52) and Agent Interaction (0.31) whereas 

Complexity (-0.29) and Execution Time (-0.22) 

have a negative effect. These results suggest that 

proper collaboration with agents enhances the 

reliability of workflow, and complexity presents 

difficulties in execution. 

 
Fig. 13. Impact of Workflow Complexity on IVR 

Task Success 

The boxplot represents workflow complexity versus 

success of IVR outcomes. The complexity of failed 

workflows is greater by a median of 8 as compared 

to the success workflows that have a median of 

about 5. This shows that the more the complexity of 

a task, the more it will have an adverse impact on 

autonomous execution and this is the reason why 

intelligent planning agents are very valuable to 

workflow optimization. 

 
Fig.. Model Performance Metrics for 

Autonomous IVR Workflow Prediction 

The table demonstrates the machine learning 

performance analysis with the help of the Logistic 

regression, Random Forest and Gradient Boosting 

models. The best results have been found to be 

96.5% accurate with 97.2% precision, 99.1% recall 

and 98.2% F1-score using Logistic Regression. 

These findings indicate the strong predictive 

capabilities of success classification of autonomous 

IVR workflows. 
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Fig. 14. Comparison of ML Models for 

Autonomous IVR Workflow Prediction 

The bar chart is comparing the performance of 

accuracy of implemented machine learning models. 

Logistic Regression has the highest accuracy of 

96.5%, next, there is Gradient Boosting with a 

95.9% accuracy and finally there is the random 

forest with a 95.3% accuracy. The findings verify 

that each of the models gives good predictive 

powers, with the best predictive performance on the 

classification of workflow outcomes being in 

Logistic Regression. 

 
Fig. 15. Confusion Matrix of Logistic Regression 

Model for Autonomous IVR Workflow 

Prediction 

Confusion matrix is used to evaluate the 

performance of Logistic Regression classification. 

By using the model, the 930 successful workflows 

and 35 failed workflows are accurately identified 

and only 27 false positives and 8 false negatives are 

recorded. The high true-positive classification 

attests to competent forecasts of autonomous IVR 

performance results with low classification errors. 

 
Fig. 16. ROC Curve Analysis of Autonomous 

IVR ML Models 

This is shown by the ROC analysis that has a high 

degree of discrimination with all machine learning 

models. The best Area Under Curve (AUC) value of 

0.97 is obtained through Logistic Regression with a 

close value of 0.96 of the Random Forest and 

Gradient Boosting. These findings suggest there is 

great separation between well and poorly achieved 

autonomous IVR workflows. 

 
Fig. 17. Feature Importance in Autonomous 

IVR Workflow Prediction 

The figures demonstrate the feature importance 

including the Complexity (0.19), Agent Interaction 

(0.27) and among these Success rates (0.39) is the 

most influential predictor. API Calls and Execution 

Time contribute moderately on the other hand Intent 

creates minimal effects, highlighting the workflow 

reliability factors.  
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Fig. 18. Evaluation Metrics of Autonomous IVR 

Framework Performance 

The evaluation table is a framework of operational 

performance measures of the proposed framework. 

The system has a Task Completion Rate (TCR) of 

93.80%, a 4.70% Error rate, API Accuracy of 

95.30%, average Response Time of 35.62 seconds 

and Human Escalation Rate of 2.35% as shown has 

a successful capability of automation. 

 
Fig. 19. Relationship Between Workflow 

Complexity and Execution Time 

The correlation between the complexity of 

workflow and the time taken to carry out the 

workflow is analyzed using the scatter plot. The 

highest level of execution speed is about 0-50 

seconds in simple complexity level and in complex 

level it is above 70 seconds. This illustrates how the 

more complicated IVR tasks need more processing 

power and are able to have more powerful 

orchestration mechanisms. 

 
Fig. 20. Distribution of Workflow Success Rate 

Across OpenAPI Tool Calls 

The violin plot shows the success-rate distribution 

of workflow based on various levels of invoking the 

OpenAPI tool. The average success rates are at 95-

98% API call success rates, which means that the 

enterprise integration is functioning at a steady 

level. Nevertheless, more API interactions engage a 

broader range of variability, highlighting the 

importance of being effective when choosing tools 

and managing workflows. 

 
Fig. 21. Effect of Multi-Agent Interaction on 

Autonomous IVR Workflow Success 

The line chart shows the impact of successful 

workflow can be with the effect of collaborating 

agents. The probability of success rises to 96.1% at 

level two of interaction up to almost 98%  at level 

eight of interaction. The trend proves that the 

effectiveness of autonomous decision-making, 

reliability of workflows, and efficiency in running 

processes of an enterprise are improved due to 

increased multi-agent coordination. 
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Fig. 22. Workflow Completion and Recovery 

Performance in Autonomous IVR 

The figure illustrates the results of autonomous IVR 

execution, the successful number of tasks is 938, the 

failures are 62, and the recovered number is 54. The 

recovery process reaches 87.09% recovery rate of 

material entailing the presence of good recovery and 

verification agents in ensuring consistency in 

workflow. 

 
Fig.23. Performance Evaluation of Multi-Agent 

Collaboration 

The figure appraises agent-level performance with 

verification agent score the highest accuracy of 

96.1% followed by Intent Understanding (96.8%), 

Business Process (95.8%), Tool Execution (95.3%) 

and Planning Agent (94.5%) to confirm good 

coordination among agents. 

 
Fig. 24. Comparison of IVR System Capabilities 

The table provides the comparison of traditional 

IVR, chatbots and suggested Agentic IVR systems. 

This framework is very automated, reasoning, API 

integration, and workflow is very adaptive, being 

more robust than traditional IVR and chatbot-based 

approaches that have limited autonomous features. 

 
Fig. 25. Comparison of IVR System Capabilities 

The chart provides a quantitative comparison 

between capabilities of the systems with the highest 

score of 5 being rated on automation, reasoning and 

API integration ( Agentic IVR ). Traditional IVR has 

the worst score followed by chatbots scoring 

moderately, indicating the benefit of autonomous 

orchestration. 
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Fig. 26. Scalability Analysis: User Load Impact 

on Workflow Success 

The table shows scalability performance with the 

user loads increasing. The framework has a 98%, 

96%, 94%, 91%, and 88% success rates with 100, 

500,   1000, 5000 and 10,000 users respectively, 

with their response time decreasing as a result of 

increasing users to 12 to 65 seconds, respectively, 

highlighting the scale of the enterprise. 

 
Fig. 27. Scalability Analysis: User Load Impact 

on Workflow Success 

The figure shows how the number of concurrent 

users affects the success of workflow. The success 

rate declines at a decreasing rate with 98% at 100 

users to 88% at 10,000 users which implies that it 

can maintain high performance when the work load 

is high and is suitable to use in large scale enterprise 

implementations.
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TABLE.1. SUMMARY OF AUTONOMOUS IVR FRAMEWORK RESULTS 

Evaluation Area Key Result 

Workflow Completion 938 successful, 62 failed 

Recovery Performance 87.09% recovery rate 

Best ML Model Logistic Regression (96.5% accuracy) 

Agent Collaboration Up to 98% workflow success 

API Integration 95.30% accuracy 

Scalability 88% success at 10,000 users 

Discussion

The results show that agentic AI can greatly enhance 

IVR autonomy and has a multi-agent team that 

performs the tasks at the rate of 93.80% and less 

human escalation of 2.35%. The system is relevant 

to agentic AI research, incorporating both LLM and 

OpenAPI reasoning and business automation. Real 

world advantages are faster service delivery, 

enhanced reliability and decreased operational 

dependency. Nonetheless, there are still constraints, 

such as the risks of LLM hallucination, security 

issues, API addiction, and big-scale autonomous 

implementation functionality costs. 

 

VI. CONCLUSION AND FUTURE 

DIRECTIONS 

Conclusion 

This research presents an independent enterprise 

IVR system that combines multi-agent AI, LLM 

reasoning, OpenAPI, and business process 

automation. The framework has a task completion 

rate of 93.80%, API accuracy of 95.30%, and a 

reduced human escalation rate with improved 

workflow autonomy. In spite of the constraints in 

terms of security, hallucination, and computational 

cost, the strategy offers a scalable base concerning 

smart enterprise automation. 

Future Directions 

Future studies should focus on the self-learning IVR 

agents, multimodal communications, emotion-

sensitive AI, and adaptive enterprise workflows. 

Future research can focus on federated learning, 

greater security measures and explainable decision 

making by agents. Scalability, reliability and cost 

efficiency should be tested in large scale real-world 

deployments to enhance autonomous enterprise 

communication systems. 

 

VII. REFERENCES 

[1]Papathanasiou, A., Liontos, G., Liagkou, V. and 

Glavas, E., 2023. Business email compromise 

(BEC) attacks: threats, vulnerabilities and 

countermeasures—a perspective on the Greek 

landscape. Journal of Cybersecurity and Privacy, 

3(3), pp.610-637.  

[2]Duke, B., 2022. 24/7 digital work-based spy: the 

effects of technological panopticism on workers in 

the digital age. Journal of Labor and Society, 25(4), 

pp.520-558.  

[3]Rana, J., Gaur, L., Singh, G., Awan, U. and 

Rasheed, M.I., 2022. Reinforcing customer journey 

through artificial intelligence: a review and research 

agenda. International Journal of Emerging Markets, 

17(7), pp.1738-1758.  

[4]Cheema, S.M., Ali, M., Pires, I.M., Gonçalves, 

N.J., Naqvi, M.H. and Hassan, M., 2022. IoAT 

Enabled smart farming: Urdu language-based 

solution for low-literate farmers. Agriculture, 12(8), 

p.1277.  

[5]Bastos, D., Fernández-Caballero, A., Pereira, A. 

and Rocha, N.P., 2022, October. Smart city 

applications to promote citizen participation in city 

management and governance: A systematic review. 

In Informatics (Vol. 9, No. 4, p. 89). MDPI.  

[6]Kountios, G., Konstantinidis, C. and Antoniadis, 

I., 2023. Can the adoption of ICT and advisory 

services be considered as a tool of competitive 

advantage in agricultural holdings? A literature 

review. Agronomy, 13(2), p.530.  

[7]Saeed, H., Malik, H., Bashir, U., Ahmad, A., 

Riaz, S., Ilyas, M., Bukhari, W.A. and Khan, M.I.A., 

2022. Blockchain technology in healthcare: A 

systematic review. Plos one, 17(4), p.e0266462.  

[8]Metaferia, M.T., Bennett, R.M., Alemie, B.K. 

and Koeva, M., 2022. Fit-for-purpose land 

administration and the framework for effective land 

administration: synthesis of contemporary 

experiences. Land, 12(1), p.58.  

[9]Iqbal, J., Ahmad, R.B., Amin, F.E., Shoaib, M. 

and Nasir, M.H.N., 2022. Towards dealing with 

commonly occurring requirements engineering 

process issues during software development 

outsourcing. Plos one, 17(7), p.e0269607.  

[10]De Zarzà, I., De Curtò, J., Roig, G., Manzoni, P. 

and Calafate, C.T., 2023. Emergent cooperation and 



International Journal of Intelligent Systems and Applications in Engineering                      IJISAE, 2026, 14(1s), 2436–2448  |  2448 

strategy adaptation in multi-agent systems: An 

extended coevolutionary theory with llms. 

Electronics, 12(12), p.2722.  

[11]Ilieva, G., Yankova, T., Klisarova-Belcheva, S., 

Dimitrov, A., Bratkov, M. and Angelov, D., 2023. 

Effects of generative chatbots in higher education. 

Information, 14(9), p.492.  

[12]Singh, G., 2023. Enhancing driving experience 

and safety through chatgpt in vehicle systems. 

Eduzone: International Peer Reviewed/Refereed 

Multidisciplinary Journal, 12(2), pp.118-124.  

[13]Qamar, B., 2022. The Role of Artificial 

Intelligence in Enhancing Autonomous Vehicle 

Navigation Systems. International Journal of 

Science, Engineering and Innovative Research, 

2(1), pp.33-39.  

[14]Morozova, M.I., 2023. Real-Time Cloud Threat 

Intelligence for AI-First Banking: An Explainable 

Generative AI Framework for Credit and Risk 

Modeling using Apache and SAP HANA. 

International Journal of Engineering & Extended 

Technologies Research (IJEETR), 5(6), pp.7508-

7516.  

[15]Mittal, S., Wittman, R.L., Gibson, J., Huffman, 

J. and Miller, H., 2023. Providing a user extensible 

service-enabled multi-fidelity hybrid cloud-

deployable SoS test and evaluation (T&E) 

infrastructure: Application of modeling and 

simulation (M&S) as a service (MSaaS). 

Information, 14(10), p.528.  

[16]Bellini, P., Nesi, P. and Pantaleo, G., 2022. IoT-

enabled smart cities: A review of concepts, 

frameworks and key technologies. Applied sciences, 

12(3), p.1607.  

[17]Kannisto, P., Gümrükcü, E., Ponci, F., Monti, 

A., Repo, S. and Hästbacka, D., 2023. Distributed 

service choreography framework for 

interoperability among prosumers and electric 

power system. Ieee Access, 11, pp.137969-137989.  

[18]Ramamoorthy, S., 2023. Cognitive SAP 

Enterprise Framework for Intelligent Cloud 

Operations with AI-Driven Secure Automation and 

Predictive Cybersecurity. International Journal of 

Advanced Research in Computer Science & 

Technology (IJARCST), 6(6), pp.9583-9591.  

[19]Maidin, C.O., 2023. Autonomous Enterprise 

API Intelligence using Generative AI for Adaptive 

Integration and Operational Resilience. 

International Research Journal of Innovative 

Engineering, 7(6), pp.13582-13594.  

[20]Mocanu, B.C., Filip, I.D., Ungureanu, R.D., 

Negru, C., Dascalu, M., Toma, S.A., Balan, T.C., 

Bica, I. and Pop, F., 2022. Odin ivr-interactive 

solution for emergency calls handling. Applied 

Sciences, 12(21), p.10844.  

[21]Thirumalai, M., Brown, N., Niranjan, S., 

Townsend, S.N., Powell, M.A., Neal, W., 

Schleicher, E., Raparla, V., Oster, R., Demark-

Wahnefried, W. and Pekmezi, D., 2022. An 

interactive voice response system to increase 

physical activity and prevent cancer in the rural 

Alabama black belt: design and usability study. 

JMIR Human Factors, 9(1), p.e29494.  

[22]Ben Ismail, E., Jaana, M., Sherrard, H. and 

MacPhee, E., 2022. IVR system use by patients with 

heart failure: compliance and services utilization 

patterns. Journal of Medical Systems, 46(10), p.69.  

[23]Klabbers, R.E., Muwonge, T.R., Pham, P., 

Mujugira, A., Vinck, P., Borthakur, S., Sharma, M., 

Mohammed, N., Parkes-Ratanshi, R., Celum, C. and 

O’Laughlin, K.N., 2023. Leveraging interactive 

voice response technology to mitigate COVID-19 

risk in refugee settlements in Uganda: Lessons 

learned implementing “Dial-COVID” a toll-free 

mobile phone symptom surveillance and 

information dissemination tool. Plos one, 18(1), 

p.e0279373.  

[24]Some, M.J., Ouedraogo, I., Benedikter, R., 

Yameogo, R., Atemezing, G., Traoré, I. and Diallo, 

G., 2022. Interactive voice response service to 

improve high school students Covid-19 literacy in 

Burkina Faso: A usability study. In Advances in 

informatics, management and technology in 

healthcare (pp. 454-457). 1 Oliver's Yard, 55 City 

Road, London, EC1Y 1SP: SAGE Publications.  

[25]Mulugeta, H.E., 2022. Implementation of Voice 

Service Design for Ethiopian higher education 

institute:: A Systems Design Framework,“in 

Exploring dynamic Voice Response System by 

integrating text to speech engine Innovative”. Harla 

Journal of Engineering and Technology, 1(2), 

pp.50-62.  

[26]Pejić Bach, M., Topalović, A., Krstić, Ž. and 

Ivec, A., 2023. Predictive maintenance in industry 

4.0 for the SMEs: A decision support system case 

study using open-source software. Designs, 7(4), 

p.98.  

[27]Chamari, L., Petrova, E. and Pauwels, P., 2023. 

An end-to-end implementation of a service-oriented 

architecture for data-driven smart buildings. Ieee 

Access, 11, pp.117261-117281.  

[28]Suljkanović, A., Milosavljević, B., Inđić, V. and 

Dejanović, I., 2022. Developing microservice-based 

applications using the silvera domain-specific 

language. Applied Sciences, 12(13), p.6679.  

[29]Grguric, A., Mosmondor, M. and Huljenic, D., 

2022. Integration and deployment of cloud-based 

assistance system in pharaon large scale pilots—

experiences and lessons learned. Electronics, 11(9), 

p.1496.  

[30]Ehsan, A., Abuhaliqa, M.A.M., Catal, C. and 

Mishra, D., 2022. RESTful API testing 

methodologies: Rationale, challenges, and solution 

directions. Applied Sciences, 12(9), p.4369.  



  X i ​ = { I i ​ , C i ​ , A i ​ , T i ​ , S i ​ , G i ​ }  


  Y = f ( X )


  T C R =     S u c c e s s f u l   T a s k s ​    T o t a l   T a s k s × 100  


  E R =   F a i l e d   E x e c u t i o n s  T o t a l   E x e c u t i o n s ​   × 100  


  E R =   F a i l e d   E x e c u t i o n s  T o t a l   E x e c u t i o n s ​   × 100  

