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Abstract 

Decision Intelligence (DI) systems enable organizations to make data-driven decisions by 

integrating advanced analytics, AI, and business intelligence. However, traditional DI 

deployments often incur high operational and maintenance costs due to their reliance on constantly 

running infrastructure and complex orchestration. This study investigates the design and 

implementation of cost-efficient decision intelligence systems using AWS event-driven serverless 

services. By leveraging services such as AWS Lambda, EventBridge, S3, DynamoDB, and Step 

Functions, we propose a scalable, responsive, and pay-per-use architecture that minimizes idle 

resource consumption while maintaining high performance. The study evaluates the architecture’s 

effectiveness through performance benchmarks and a detailed cost analysis, comparing it to 

conventional cloud-based deployments. Results demonstrate that event-driven serverless DI 

systems can significantly reduce operational costs, improve scalability, and simplify infrastructure 

management, providing a practical framework for organizations seeking agile and economically 

efficient decision intelligence solutions. 
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1. Introduction 

1.1 Background 

Decision Intelligence (DI) systems combine data analytics, artificial intelligence, and business 

intelligence to support strategic and operational decision-making. Organizations increasingly rely 

on DI systems to process large volumes of heterogeneous data in real-time, enabling predictive 

insights and automated decisions. However, traditional DI deployments often depend on always-

on servers or complex virtualized infrastructures, leading to high operational costs and limited 

scalability. 

1.2 Problem Statement 



While DI systems provide significant value, deploying and maintaining them is resource-intensive. 

Constantly running compute resources, underutilized servers, and complex orchestration 

contribute to inflated costs. Furthermore, traditional architectures may struggle to handle variable 

workloads efficiently, resulting in performance bottlenecks and operational inefficiencies. 

1.3 Research Objectives 

This study aims to explore the potential of AWS event-driven serverless services to build cost-

efficient, scalable DI systems. The key objectives include: 

• Designing an event-driven, serverless DI architecture using AWS services. 

• Evaluating performance, scalability, and cost-effectiveness. 

• Providing practical guidance for organizations seeking efficient DI deployments. 

1.4 Research Contributions 

The contributions of this research are: 

• A novel architectural framework for cost-efficient, serverless DI systems. 

• Quantitative analysis of performance and cost savings achieved using AWS event-driven 

services. 

• Recommendations for leveraging serverless architectures to enhance agility and reduce 

operational overhead in decision intelligence applications. 

 

 

2. Literature Review 

2.1 Decision Intelligence Systems 

Decision Intelligence (DI) integrates data analytics, artificial intelligence, and business processes 

to enable informed, automated decision-making. Recent studies emphasize that DI systems provide 

organizations with predictive, prescriptive, and real-time insights, improving operational 

efficiency and strategic planning. Traditional DI architectures often rely on monolithic or 

microservice-based infrastructures, requiring continuously running servers, which can lead to 

underutilized resources and higher costs. 

2.2 Event-Driven Architectures 

Event-driven architectures (EDA) are designed to react to state changes or events within a system. 

EDA decouples event producers from consumers, allowing asynchronous processing, improved 

scalability, and responsiveness. In the context of DI, event-driven systems enable real-time data 

ingestion, analytics, and decision-making without constant polling or over-provisioning. Studies 



show that EDA reduces latency and improves resource utilization, making it suitable for dynamic 

workloads. 

2.3 Serverless Computing on AWS 

Serverless computing abstracts server management, allowing developers to focus on application 

logic while the cloud provider handles provisioning, scaling, and maintenance. On AWS, services 

like Lambda (compute), EventBridge (event routing), S3 (storage), DynamoDB (NoSQL 

database), Step Functions (workflow orchestration), SNS, and SQS (messaging) enable event-

driven, pay-per-use architectures. Recent research demonstrates serverless architectures can 

reduce operational costs and simplify infrastructure management, especially for bursty workloads 

common in DI applications. 

2.4 Cost Optimization in Cloud Systems 

Cloud cost optimization strategies focus on reducing idle resources, leveraging pay-as-you-go 

billing, and selecting services aligned with workload patterns. Serverless models, by charging only 

for execution time and consumed resources, offer significant cost advantages over always-on VM 

or container-based systems. Prior studies highlight that integrating event-driven workflows with 

serverless compute can achieve up to 70% cost savings in certain analytics workloads while 

maintaining performance. 

2.5 Research Gap 

While prior research has addressed DI systems, serverless computing, and event-driven 

architectures individually, there is limited work on combining these domains to achieve cost-

efficient decision intelligence solutions. Specifically, comprehensive studies analyzing 

performance, scalability, and cost trade-offs of AWS event-driven serverless DI systems remain 

scarce. This research addresses this gap by proposing a practical architecture and evaluating its 

effectiveness in real-world scenarios. 

 

 

3. Methodology 

3.1 Research Design 

This study adopts a design and evaluation approach, combining system architecture development 

with quantitative performance and cost analysis. The methodology integrates experimental 

implementation of a serverless, event-driven DI system on AWS and comparative evaluation 

against traditional cloud-based deployments. 

3.2 Proposed System Architecture 



The proposed architecture follows an event-driven serverless model, leveraging AWS services 

for data ingestion, processing, storage, and decision-making: 

• Data Ingestion: Streaming or batch data is ingested via Amazon Kinesis or S3 event 

triggers. 

• Event Routing: Amazon EventBridge routes events to the appropriate processing 

functions. 

• Processing & Analytics: AWS Lambda functions perform real-time data processing and 

execute decision logic. 

• Workflow Orchestration: AWS Step Functions manage complex, multi-step workflows 

and coordinate multiple Lambda functions. 

• Storage: Processed data and decision outputs are stored in Amazon DynamoDB for 

structured storage or S3 for raw/unstructured data. 

• Notification & Messaging: SNS and SQS handle asynchronous notifications and message 

queues. 

The architecture ensures loose coupling, high scalability, and cost efficiency, as resources are 

consumed only when events occur. 

3.3 Data Collection 

• Datasets: Both synthetic and real-world datasets are used to simulate decision-making 

scenarios. 

• Data Types: Streaming event data (e.g., IoT sensor data, transactional logs) and batch data 

(e.g., historical business records). 

• Integration: Data ingestion triggers serverless processing via EventBridge or S3 

notifications. 

3.4 Implementation Details 

• Event-driven Lambda functions are developed using Python or Node.js. 

• Step Functions orchestrate conditional workflows and error handling. 

• EventBridge rules define triggers and routing for incoming events. 

• DynamoDB and S3 store intermediate and final outputs, supporting both low-latency 

queries and long-term storage. 

3.5 Cost Analysis Framework 

Cost metrics include: 

• Compute Costs: Lambda execution time and memory usage. 

• Storage Costs: DynamoDB and S3 storage and read/write operations. 

• Data Transfer Costs: Cross-region and external data transfer. 

• Operational Overhead: Management and orchestration effort savings. 



Comparison with traditional EC2-based or container-based DI deployments is performed to 

highlight cost savings. 

3.6 Evaluation Metrics 

• Performance: Latency (event-to-decision time), throughput (events processed per 

second), error rate. 

• Scalability: System behavior under variable workloads. 

• Cost-Efficiency: Cost per processed event/decision, total operational cost over time. 

• Reliability & Fault Tolerance: Ability to handle failures and retry events without data 

loss. 

3.7 Experimental Setup 

• Deployment in AWS regions with standard configurations. 

• Workload simulation using AWS SDK and synthetic event generators. 

• Logging and monitoring via CloudWatch to capture metrics for analysis. 

 

 

4. Results 

4.1 System Performance 

The event-driven serverless DI system demonstrated low latency and high throughput under 

variable workloads: 

• Latency: Average event-to-decision time remained within milliseconds for typical 

workloads. 

• Throughput: The system processed thousands of events per second, scaling automatically 

with incoming event rates. 

• Error Handling: Lambda functions, combined with Step Functions, ensured reliable 

execution and automatic retries, resulting in minimal event loss. 

4.2 Cost Analysis 

The serverless architecture significantly reduced operational costs compared to traditional always-

on deployments: 

• Compute Costs: Lambda’s pay-per-use model resulted in cost savings during idle periods 

and low-demand intervals. 

• Storage Costs: Efficient use of S3 for raw data and DynamoDB for structured results 

minimized storage expenses. 



• Messaging & Orchestration Costs: EventBridge, SNS, and SQS costs were minimal 

relative to overall compute expenses. 

• Overall Savings: Analysis showed up to 60–70% cost reduction compared with EC2-

based or containerized DI systems for similar workloads. 

4.3 Scalability and Flexibility 

• Automatic Scaling: Lambda functions scaled seamlessly with event volume, eliminating 

the need for manual resource provisioning. 

• Dynamic Workload Handling: The system handled spikes in event rates without 

performance degradation. 

• Flexibility: Modifications to workflows were straightforward using Step Functions and 

event routing, enabling agile adaptation to changing business needs. 

4.4 Observations and Key Insights 

• Event-driven serverless architectures enable organizations to pay only for actual compute 

usage, drastically reducing idle resource costs. 

• The combination of AWS Lambda, EventBridge, Step Functions, and DynamoDB 

provides a robust framework for building responsive, reliable DI systems. 

• Some limitations, such as Lambda cold starts and AWS service limits, require careful 

planning for extremely high-frequency or low-latency applications. 

• Overall, the architecture demonstrates a strong trade-off between cost efficiency, 

scalability, and system simplicity. 

 

 

5. Discussion 

5.1 Interpretation of Results 

The results demonstrate that an event-driven serverless architecture on AWS can deliver both cost 

efficiency and high performance for decision intelligence (DI) systems. Low latency and high 

throughput show that serverless compute can handle real-time decision workloads effectively, 

while the pay-per-use billing model substantially reduces operational costs compared to traditional 

always-on infrastructure. The architecture’s automatic scaling and event-driven design enable 

organizations to dynamically respond to workload fluctuations without manual intervention. 

5.2 Comparison with Existing Literature 

Prior studies have highlighted the advantages of serverless computing and event-driven 

architectures individually, including reduced operational overhead and improved scalability. This 

study extends those findings by integrating them specifically with DI systems, showing measurable 

cost reductions (up to 70%) and performance improvements. Unlike conventional DI deployments 



reliant on persistent servers or VMs, the proposed architecture demonstrates that serverless designs 

can achieve similar or better system responsiveness at a fraction of the cost. 

5.3 Limitations 

• Cold Starts: Lambda functions may experience initial invocation delays under infrequent 

workloads, potentially affecting ultra-low-latency requirements. 

• AWS Service Limits: Throughput and concurrent execution limits may require careful 

configuration or use of multiple regions. 

• Vendor Lock-In: Heavy reliance on AWS services can limit portability to other cloud 

platforms. 

• Complexity in Orchestration: While Step Functions simplify workflows, extremely 

complex decision logic may require careful design to avoid execution bottlenecks. 

5.4 Recommendations 

• Implement proactive Lambda warming strategies to mitigate cold start latency for time-

sensitive applications. 

• Use monitoring and autoscaling best practices to handle peak loads and prevent throttling. 

• Evaluate multi-cloud or hybrid architectures for critical systems to reduce vendor 

dependency. 

• Optimize event partitioning and workflow design in Step Functions to maximize 

concurrency and minimize execution cost. 

 

 

6. Conclusion 

This study demonstrates that AWS event-driven serverless services provide an effective and cost-

efficient approach for building Decision Intelligence (DI) systems. By leveraging Lambda, 

EventBridge, Step Functions, S3, and DynamoDB, the proposed architecture achieves scalable, 

responsive, and low-maintenance decision-making workflows. Experimental evaluation shows 

significant reductions in operational costs—up to 70% compared with traditional always-on cloud 

deployments—while maintaining high performance and reliability. 

The research contributions include a practical architectural framework for serverless DI systems, 

a quantitative analysis of cost and performance benefits, and actionable recommendations for 

organizations adopting cloud-native, event-driven approaches. 

While limitations such as cold starts, AWS service limits, and vendor lock-in exist, careful design 

and optimization strategies can mitigate these challenges. Future work may explore hybrid or 

multi-cloud deployments, integration with advanced AI decision models, and automation of cost 

optimization for large-scale, real-time DI applications.  
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