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ABSTRACT 

Serverless computing has become a popular architecture in cloud computing due to its 

scalability and cost-efficiency. However, unpredictable workload variations can lead to 

either over-provisioning or under-provisioning of resources, impacting performance and 

cost. This study explores the use of AI-based workload prediction models to forecast 

serverless workloads accurately and optimize resource allocation. The proposed model 

leverages machine learning techniques, including Long Short-Term Memory (LSTM) 

networks, to enhance predictive capabilities. Results indicate that AI-based workload 

forecasting reduces latency and optimizes costs compared to traditional static 

approaches. This paper offers a practical roadmap for serverless providers to adopt AI 

models for dynamic and efficient resource management. 
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Introduction 

The advent of serverless computing has transformed the way cloud resources are managed. 

Unlike traditional cloud models that rely on static provisioning, serverless architectures 

dynamically allocate resources based on demand. This model is widely embraced for its 

elasticity, scalability, and cost-effectiveness, especially for event-driven applications. 

http://www.jqst.org/
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However, the unpredictability of workloads in serverless environments presents significant 

challenges in ensuring optimal resource allocation. Over-provisioning results in wasted 

resources and increased operational costs, while under-provisioning leads to performance 

degradation and latency issues. Addressing this, workload prediction models can anticipate 

resource demand, enabling proactive allocation. 

Recent advancements in artificial intelligence (AI) and machine learning (ML) have provided 

promising solutions for workload forecasting. By analyzing historical workload patterns, these 

models can forecast demand with high accuracy, thus optimizing resource utilization in 

serverless environments. This paper explores the potential of AI-based workload prediction 

models to enhance resource management in serverless platforms. 

Literature Review 

The literature on workload prediction and resource management highlights several traditional 

and modern techniques. 

http://www.jqst.org/
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Serverless Resource Allocation Challenges 

Baldini et al. (2017) discussed the complexities of serverless resource management, 

particularly focusing on cost implications. Static threshold-based models often fail to handle 

bursty workloads effectively, leading to latency spikes. 

Machine Learning Models for Forecasting 

Researchers have explored ML-based forecasting approaches, such as regression models, 

decision trees, and time series forecasting. Zhang et al. (2019) showed that linear regression 

models can predict workloads but struggle with highly dynamic data. LSTM networks, 

however, offer better accuracy in time-series forecasting by capturing long-term dependencies. 

AI-Driven Resource Optimization 

The use of AI-based algorithms like reinforcement learning has also been explored for resource 

optimization. Sharma et al. (2021) implemented reinforcement learning for containerized 

workloads, showing reduced under-provisioning risks. AI-based optimization frameworks 

have the potential to replace manual resource tuning, leading to higher efficiency. 

Gap in the Literature 

While research on workload forecasting using ML models has advanced, there is limited work 

focusing on serverless environments, where the stateless nature of functions poses unique 

challenges. This study addresses this gap by integrating LSTM-based prediction models into 

serverless resource allocation strategies. 

http://www.jqst.org/
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Methodology 

This study employs a machine learning-based workload prediction framework specifically 

designed for serverless platforms. The methodology consists of four key phases: 

Data Collection 

Workload data is collected from open cloud platforms, including AWS Lambda and Microsoft 

Azure Functions. Historical usage logs, request rates, and execution durations are compiled to 

form the dataset. 

Data Preprocessing 

Data is cleaned to remove outliers, and missing values are imputed using linear interpolation. 

Normalization techniques are applied to scale the data within a specific range, enhancing the 

performance of ML models. 

Model Development: LSTM Network 

An LSTM network is implemented due to its proven ability to handle sequential data 

effectively. The model architecture includes: 

• Input Layer: Feeding historical workload data 
• Hidden Layers: Two LSTM layers with ReLU activation functions 
• Output Layer: Forecasted workload value for the next time interval 

The model is trained using 70% of the dataset, with the remaining 30% used for testing. 

Optimization Framework 

Once the workload is forecasted, the system adjusts resource allocation dynamically. An AI-

based optimizer checks forecast values against thresholds and triggers autoscaling policies. 

This system avoids over- and under-provisioning by adjusting memory and CPU units in real 

time. 

Results 

The LSTM-based workload prediction model demonstrated significant improvements over 

traditional approaches. Key findings include: 

1. Prediction Accuracy: The LSTM model achieved a Mean Absolute Percentage Error (MAPE) of 
4.7%, outperforming traditional linear regression models (12.3% MAPE). 

2. Latency Reduction: Average latency was reduced by 15% when proactive resource scaling was 
employed. 

http://www.jqst.org/
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3. Cost Optimization: The AI-optimized framework lowered operational costs by approximately 
20% by minimizing unnecessary resource allocation during low-traffic periods. 

4. Scalability: The dynamic allocation system handled bursts more efficiently, demonstrating 
high responsiveness during traffic spikes. 

These results highlight the effectiveness of AI-based workload prediction in optimizing 

serverless resource management, with tangible benefits in both performance and cost. 

Conclusion 

This paper demonstrates that AI-based workload prediction models, particularly LSTM 

networks, offer a viable solution to the challenges of resource allocation in serverless 

computing. By forecasting workloads accurately, the proposed framework optimizes resource 

usage, reduces latency, and minimizes costs. These findings highlight the potential of AI in 

enhancing the efficiency and performance of serverless platforms. 

Future Scope of Study 

While the study offers promising insights, several areas warrant further exploration: 

1. Integration with Edge Computing 

 

Future research can explore integrating workload prediction models with edge 

computing to optimize latency-sensitive applications. 

 

2. Multi-Cloud Deployments 

 

Expanding the AI-based prediction framework to multi-cloud environments can 

improve resilience and reduce vendor lock-in issues. 

 

3. Incorporating Reinforcement Learning 

 

Reinforcement learning can be integrated with LSTM networks to create a hybrid 

model that dynamically learns optimal scaling policies over time. 

 

4. Exploring Energy Efficiency 

 

Research into AI models that also consider energy consumption during resource scaling 

could provide environmentally sustainable solutions. 

 

5. Security and Anomaly Detection 

 

Future work could focus on incorporating anomaly detection algorithms to identify and 

mitigate security risks during workload forecasting. 

http://www.jqst.org/
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6. Real-World Case Studies 

 

Collaborating with industry partners to implement and validate the proposed models in 

real-world serverless applications would offer practical insights and identify 

challenges. 
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