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Abstract 

The growing complexity of retail and e-commerce operations necessitates advanced AI-driven 

solutions to enhance efficiency, scalability, and decision-making. Artificial Intelligence for IT 

Operations (AIOps) leverages deep learning (DL) to automate IT processes, optimize supply chains, 

and improve customer experience. This survey reviews existing DL techniques in AIOps for retail, 

categorizing key challenges and exploring solutions for demand forecasting, fraud detection, and 

personalized recommendations. We analyze modular versus end-to-end DL architectures, offering 

guidelines for model selection and training strategies. Additionally, we examine advancements in 

explainable AI, federated learning, and real-time anomaly detection, highlighting their role in 

improving AI-driven retail operations. Furthermore, we discuss uncertainty estimation techniques in 

neural networks, crucial for reliable decision-making in e-commerce environments, evaluating 

frameworks such as Bayesian networks and Monte Carlo sampling. Lastly, we explore transparency-

enhancing efforts in AIOps, integrating logical reasoning with DL to ensure interpretable AI-driven 

automation. This survey aims to provide a structured overview of current research and guide future 

advancements in AIOps for retail and e-commerce. 
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I. INTRODUCTION 

By boosting automation, customer experiences, and supply chain efficiency, AIOps—Artificial 

Intelligence for IT Operations—is revolutionizing retail and e-commerce operations.  Combining predictive 

intelligence, big data analytics, and machine learning (ML), AIOps helps to simplify operational processes, 

lower downtime, and support proactive decision-making. Real-time anomaly detection—where artificial 

intelligence constantly watches infrastructure and consumer interactions to find anomalies—is one of the 

basic ideas behind AIOps in retail [1]. This helps to prevent any disruptions by means of these irregularities.  

Predictive analytics—which uses past data and behavioral trends to help companies forecast demand, 

maximize inventory, and customize customer recommendations—is another fundamental basis [2]. AIOps 

also enhances cybersecurity and fraud detection by means of extensive transactional data analysis, therefore 

enabling more accurate identification of fraudulent behavior than conventional rule-based approaches [3]. AI-
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powered automation in supply chain management and logistics also lets companies maximize delivery paths, 

cut running costs, and boost warehouse efficiency [4]. Finally, by means of reviews and social media, 

customer sentiment analysis with natural language processing (NLP) helps retailers to assess client opinions, 

therefore enabling them to modify goods and services [5].  With AI-driven projects offering resilience, 

efficiency, and customer pleasure, AIOps is transforming the retail and e-commerce sectors. AIOps is 

changing the retail and e-commerce scene by using these AI-driven techniques, therefore guaranteeing 

robustness, efficiency, and improved consumer pleasure. 

II. DEEP LEARNING TECHNIQUES OF AIOPS FOR RETAIL AND E-COMMERCE OPERATIONS 

Deep learning improves Artificial Intelligence for IT Operations (AIOps) in retail and e-commerce by 

automating system monitoring, detecting anomalies and improving business processes. AIOps uses deep 

learning techniques to handle massive amounts of unstructured data, increase predictive analytics, and 

improve the customer experience. Several deep learning techniques are especially helpful in this area. 

A. RNNs and LSTM Networks 

RNNs and LSTMs are commonly used in AIOps to analyze logs, detect anomalies, and estimate demand 

in retail systems. Because retail operations create huge logs from IT infrastructure and user interactions, 

sequential models aid in assessing temporal dependencies in order to spot faults or odd trends. LSTMs 

increase predictive maintenance by capturing long-term dependencies, minimizing downtime in e-commerce 

platforms [6]. 

B. Convolutional Neural Network (CNN) for Image-Based Insights 

CNNs are used for visual data processing in applications such as automated product categorization, 

inventory tracking, and fraud detection. In AIOps, CNNs improve real-time quality control in warehouses 

and supply chains by evaluating surveillance footage for operational anomalies. Furthermore, CNNs help 

detect fraud by studying customer actions and identifying anomalous transaction patterns [7].. 

C. Autoencoders for detecting anomalies in the IT infrastructure 

Autoencoders are deep learning models that can efficiently detect anomalies in system logs, network 

traffic, and customer behavior. Autoencoders in AIOps for e-commerce detect anomalous departures from 

regular IT system behavior, helping organizations to anticipate and rectify probable errors before they disrupt 

operations. These models are critical in recognizing security threats and improving system performance [8]. 

D. Transformer-Based Models for Natural Language Processing in Retail AIOps 

Transformer-based architectures, such as BERT (Bidirectional Encoder Representations from 

Transformers) and GPT (Generative Pre-trained Transformer), allow for natural language processing (NLP) 

applications in retail and e-commerce. These models enhance customer support chatbots, automated product 

review analysis, and sentiment analysis for targeted marketing. Transformers also help with AIOps by 

evaluating IT service tickets and automating resolution recommendations [9]. 

 

Deep learning techniques have reshaped AIOps in retail and e-commerce by automating anomaly 

detection, increasing fraud protection, optimizing demand forecasting, and enriching consumer experiences. 

Businesses can use RNNs, LSTMs, CNNs, autoencoders, and transformers to better manage their IT 

operations, streamline workflows, and provide more reliable services. 

III. DEEP LEARNING ALGORITHMS FOR AIOPS IN RETAIL AND E-COMMERCE 

Deep learning has considerably improved the capabilities of AIOps (Artificial Intelligence for IT 

Operations) in retail and e-commerce, including anomaly detection, demand forecasting, fraud protection, 
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customer insights, and IT automation. Various deep learning algorithms provide intelligent automation and 

predictive analytics, resulting in improved operational efficiency and customer experience. 

A. Anomaly Detection and IT Incident Management 

Retail and e-commerce platforms generate massive volumes of transactional and operational data, 

necessitating real-time anomaly detection to avoid system failures and fraud. Deep learning models like 

Autoencoders and Variational Autoencoders (VAEs) are used to detect anomalies in IT infrastructure logs 

and customer interactions [10]. These models learn regular system behavior and detect deviations, 

resulting in less downtime and better cybersecurity. Long Short-Term Memory (LSTM) Networks can 

also evaluate time-series data to discover anomalies in online traffic, payment processing, and order 

fulfillment systems [11]. 

 

Figure 1: Anomaly Detection and Alert workflow 

B. Inventory optimization and demand forecasting 

For retail and e-commerce companies, realistic demand forecasting is essential. In order to forecast 

changes in demand, deep learning methods such as Convolutional Neural Networks (CNNs) and 

Recurrent Neural Networks (RNNs) are useful for evaluating multi-modal data sources, such as past sales, 

climate trends, and market trends [12]. By identifying long-range dependencies in sales patterns, 

transformer models—like BERT-based time-series forecasting—improve inventory management even 

more by lowering instances of stockouts and overstock [13]. 

C. Sentiment analysis and customer personalization 

To improve customer experience, retailers are depending more and more on AI-powered 

personalization engines. To enhance product suggestions and customer engagement, deep learning models 

such as BERT (Bidirectional Encoder Representations from Transformers) and GPT (Generative Pre-

trained Transformer) assess customer reviews, chatbot interactions, and consumer questions [14]. Better 

natural language processing (NLP) applications for marketing campaigns and customer service are made 

possible by the semantic understanding provided by Word2Vec and FastText. 
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D. Risk management and fraud detection 

Fake reviews and payment fraud are ongoing dangers to e-commerce platforms. By analyzing the 

connections between transactions, users and products, deep learning models like Graph Neural Networks 

(GNNs) are used to identify fraud [11]. Furthermore, fraud detection systems can be constantly adjusted 

to new patterns of fraudulent activity via Deep Q-Networks (DQN) using reinforcement learning. In 

order to improve the training of fraud detection models, Generative Adversarial Networks (GANs) are 

also utilized to create artificial fraud scenarios [12]. 

E. IT Infrastructure Optimization and Automated Remediation 

AIOps solutions utilize deep learning algorithms to automate incident management, optimize cloud 

resource allocation, and improve IT system resilience. Reinforcement Learning (RL) models, such as 

Proximal Policy Optimization (PPO) and Deep Deterministic Policy Gradient (DDPG), enhance real-

time decision-making in managing IT workloads across distributed cloud environments [13].  

 

Deep learning algorithms play a crucial role in enhancing AIOps for retail and e-commerce by improving IT 

operations, customer experience, fraud prevention, and demand forecasting. With continuous advancements 

in explainable AI (XAI) and self-learning models, AIOps will further optimize IT infrastructure 

management and intelligent automation in the retail sector. 

 
Figure 2: Key concepts of AIOps in Retail 

IV. DEEP LEARNING FRAMEWORKS FOR AIOPS IN RETAIL AND E-COMMERCE OPERATIONS 

By supporting intelligent automation, real-time data processing, fraud detection, demand forecasting, and 

consumer personalization, deep learning frameworks play a critical role in improving the operational 

capabilities of AIOps in retail and e-commerce. These frameworks make it easier to apply advanced deep 

learning models that can manage complicated operational requirements and massive amounts of data. 

TensorFlow, PyTorch, Keras, and MXNet are a few of the major frameworks utilized in AIOps for retail and 

e-commerce; each provides unique benefits in terms of model deployment, optimization, and scalability. 

A. TensorFlow 

One of the most popular deep learning frameworks for AIOps applications in retail and e-commerce is 

TensorFlow, which was created by Google. Convolutional neural networks (CNNs), recurrent neural 
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networks (RNNs), and autoencoders—all of which are frequently employed for applications like demand 

forecasting, fraud detection, and anomaly detection—can be built with its strong support. IT operations in e-

commerce platforms benefit from TensorFlow's ability to deploy models at scale over cloud-based 

infrastructure, which guarantees smooth real-time processing of large amounts of transactional data [15]. 

B. The PyTorch 

AIOps in e-commerce also frequently uses PyTorch, an open-source deep learning framework created by 

Facebook. PyTorch's ability to support dynamic computational graphs makes it especially useful for real-time 

prediction and decision-making in rapidly changing contexts like customer behavior analysis and inventory 

management. PyTorch's support for LSTMs, RNNs, and transformer architectures for time-series data helps 

with stock level optimization and realistic product demand predictions [16]. PyTorch is a popular option for 

quick model testing in the retail industry because of its adaptability and user-friendliness [17]. 

C. Keras 

Designed atop TensorFlow, Keras is a high-level neural networks API meant to simplify quick 

prototyping and user-friendliness. Keras allows deep learning models—such as CNNs, RNNs, and multi-

layer perceptrons (MLPs)—quickly produced and used for uses including fraud detection and consumer 

segmentation. Particularly helpful in applications like personalized marketing and sentiment analysis of 

consumer reviews [18] is the use of advanced NLP models. Keras's easy interface allows developers to 

rapidly include AI-driven solutions into e-commerce systems. 

D. Apache MXNet 

Large-scale retail operations can benefit from MXNet, a scalable deep learning framework that is well-

known for its effectiveness in distributed training across numerous machines and devices. In order to detect 

fraud and enhance risk management, MXNet uses graph neural networks (GNNs) to model complex 

relationships in e-commerce transactions. The real-time monitoring of massive IT processes and data streams 

in retail and e-commerce is made easier by MXNet's ability to operate effectively on cloud infrastructures 

like AWS [19]. 

E. Berkeley AI Research created Caffe 

A deep learning framework that is scalable and performance-optimized. It performs exceptionally well in 

applications involving visual data processing and picture identification, which are essential for visual search 

features and product recommendation systems. Caffe can be used in the context of AIOps to develop models 

for object detection in surveillance system video and image feeds, enhancing security operations in retail 

businesses [17]. 

By enabling predictive modeling, real-time analytics, fraud detection, and customer personalization, deep 

learning frameworks such as TensorFlow, PyTorch, Keras, MXNet, and Caffe improve AIOps capabilities 

for retail and e-commerce operations. These frameworks are essential for creating high-performance, scalable 

models that optimize business outcomes, increase customer experience, and streamline processes 

V. CHALLENGES FOR DEEP LEARNING FRAMEWORKS FOR AIOPS IN RETAIN AND E-COMMERCE 

OPERATIONS 

Even though deep learning frameworks for AIOps are widely used in retail and e-commerce, a number of 

issues still exist that limit these technologies' full potential. These difficulties include problems with data 

quality, computational complexity, scalability, interpretability of the model, and the requirement for real-time 

processing. To guarantee the successful deployment of AIOps systems, each of these challenges calls for 

specialized strategies and tools. 
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A. Problems with Data Quality 

The quality of data is one of the biggest challenges to implementing deep learning frameworks in e-

commerce and retail. The training data has a significant impact on deep learning models. The models' 

predictions and results may be skewed or inaccurate if the data is noisy, imbalanced, or missing. The 

efficacy of AI-driven operations can be limited by insufficient or inconsistent retail data, which frequently 

includes inventory information, product details, and consumer transaction records [20]. 

B. Complexity of Computation 

Despite their strength, deep learning models can be computationally demanding. This is particularly true 

in settings like retail and e-commerce, where making decisions in real time is essential to success. The 

deployment and maintenance of complex models, such as recurrent neural networks (RNNs) and 

convolutional neural networks (CNNs), are more challenging due to their high computing resource 

requirements, which include GPUs and distributed systems [21]. Furthermore, many small and medium-

sized retail enterprises may find the cost of maintaining these high-performance computational resources to 

be a major obstacle. 

C. Model Interpretability  

Another challenge that arises when using deep learning frameworks for AIOps in e-commerce is the lack 

of interpretability of the models. Deep learning models are often referred to as "black-box" models, meaning 

that they provide predictions without offering insights into the underlying decision-making process. This 

can be problematic in retail applications where decisions related to customer behavior, fraud detection, or 

inventory management require human oversight and transparency [22]. 

D. Scalability 

Scalability is a critical concern, particularly for e-commerce platforms that experience high traffic and 

transaction volumes. As customer bases grow and the data generated increases exponentially, deep learning 

frameworks need to scale accordingly. Many deep learning frameworks, including TensorFlow and 

PyTorch, offer scalability options, but managing and optimizing these frameworks across distributed 

systems or in the cloud can become complex and resource-intensive [23]. Retail and e-commerce businesses 

must ensure that their deep learning systems can handle such scalability without compromising on real-time 

processing or model accuracy. 

E. Real-Time Processing 

In the fast-paced environment of retail and e-commerce, real-time decision-making is crucial for tasks 

like fraud detection, personalized recommendations, and inventory management. The need to process large 

volumes of data in real-time challenges the efficiency of deep learning models, as many algorithms are not 

optimized for such dynamic environments. Additionally, latency in model predictions can lead to delays in 

decision-making, which could affect customer experience and business operations negatively [24]. Ensuring 

that deep learning frameworks can operate in near real-time without sacrificing accuracy or performance is a 

persistent challenge. 

 

While deep learning frameworks have proven to be valuable tools for AIOps in retail and e-commerce, 

overcoming the challenges related to data quality, computational complexity, model interpretability, 

scalability, and real-time processing remains essential. Addressing these challenges requires advancements 

in AI techniques, enhanced infrastructure, and ongoing research to improve both the efficiency and 

effectiveness of deep learning-based AIOps solutions. 
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VI. SOLUTIONS OFFERED BY DEEP LEARNING FRAMEWORKS USING AIOPS FOR RETAIL AND E-COMMERCE 

OPERATIONS 

For AIOps in retail and e-commerce operations, deep learning frameworks provide a range of options that 

help companies optimize workflows, boost customer satisfaction, and make better decisions. These solutions 

include everything from inventory management and tailored recommendations to sophisticated predictive 

analytics and fraud detection. When incorporated into AIOps systems, deep learning models use the vast 

amounts of data produced by retail platforms to provide automated insights in real time, improving consumer 

engagement and operational efficiency. 

A. Demand forcasting and predective analytics 

For predictive analytics in retail operations, deep learning frameworks like recurrent neural networks 

(RNNs) and long short-term memory (LSTM) networks work very well. To predict future demand, these 

models might examine past sales data, customer behavior trends, as well as external factors (such the 

weather or holidays). These forecasts can be used by retailers to reduce overstocking or stockouts, enhance 

supply chain management, and optimize inventory levels. Research has shown that by making sure that 

popular products are available when they're needed, deep learning models can lower operating costs while 

increasing consumer satisfaction [25]. 

B. Fraud Identification and Avoidance 

One crucial use case for deep learning frameworks in e-commerce is fraud detection. Deep learning 

models can instantly spot possible fraud by using autoencoders or convolutional neural networks (CNNs) to 

find unusual patterns in transaction data. Through constant learning from fresh data, these models gradually 

increase in accuracy and help in preventing financial losses. By analyzing complex patterns in transaction 

data, CNNs, for example, have demonstrated potential in detecting fraudulent transactions, greatly lowering 

false positives, and enhancing the user experience for legitimate customers [26]. 

C. Personalized Recommendations 

Modern retail and e-commerce operations depend much on personalizing, so deep learning models can 

provide rather powerful solutions for tailored recommendations. Deep learning algorithms such as 

autoencoders and matrix factorization drive content-based and collaborative filtering—that is, 

recommendations for products to consumers based on their interests, historical behavior, and platform 

interactions. Along with raising conversion rates, this raises consumer satisfaction. Recent research indicates 

that compared to conventional approaches, deep learning-based recommendation engines offer more 

accurate and relevant suggestions, hence increasing sales and client retention [27]. 

 
Figure 3: Recommendations based on Order history 
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D. Inventory Management and Supply Chain Optimization 

Another area where deep learning systems connected with AIOps show great benefit is inventory control. 

Deep learning algorithms can forecast which items are likely to sell out or remain in stock by examining 

sales trends, customer demand, and product availability, therefore helping companies to maximize their 

inventory. Deep learning systems can also help to forecast disruptions, pinpoint the most effective paths, 

and optimize supply chain operations. These predictive insights enable stores to make data-driven decisions 

aiming at lowering stockouts, boosting turnover, and improving operational efficiency [28]. 

E. Analysis and Engagement of Customer Sentiment 

The analysis of customer sentiment can also be done with deep learning models, especially those that use 

natural language processing (NLP) methods. Deep learning models can automatically categorize customer 

opinions into good, neutral, and negative groups by analyzing chat logs, social media comments, and 

customer reviews. This gives companies useful information that they can use to enhance their marketing 

plans, product offers, and customer service. Deep learning-based sentiment analysis has demonstrated 

efficacy in uncovering customer pains and facilitating prompt answers to customer inquiries, hence 

enhancing customer loyalty [29]. 

 

To sum up, deep learning frameworks that are included into AIOps systems provide strong solutions for 

e-commerce and retail companies, encompassing fraud prevention, tailored customer experiences, and 

improved predictive analytics. Businesses may increase customer engagement, optimize operations, and 

reduce procedures by utilizing massive volumes of data in real-time. This boosts efficiency and promotes 

growth. 

VII. FUTURE TRENDS IN AIOPS FOR RETAIL AND E-COMMERCE 

A. Autonomous AI Driven IT Operations 

Future AIOps solutions will focus on full automation of IT operations, reducing the need for human 

intervention in incident management, anomaly detection, and root cause analysis. Self-healing IT 

infrastructures, powered by reinforcement learning and deep neural networks, will become mainstream, 

allowing retailers to optimize system performance dynamically [30]. 

B. Hyper-Personalization with AI 

Advances in deep learning and NLP will enable retailers to deliver hyper-personalized experiences. AI-

driven recommendation engines will leverage real-time behavioral data, sentiment analysis, and contextual 

information to offer tailored product suggestions, dynamic pricing, and AI-powered virtual shopping 

assistants [31]. 

C. AI-Augmented Security and Fraud Prevention 

Future AIOps solutions will incorporate advanced cybersecurity measures, including AI-powered threat 

detection and automated response mechanisms. Retailers will use generative adversarial networks (GANs) 

and self-supervised learning to detect fraud patterns with higher accuracy, reducing false positives and 

enhancing security frameworks [32]. 

D. Edge AI for Real-Time Decision-Making 

The adoption of edge AI will enable real-time processing of data generated from IoT devices, smart 

shelves, and cashier-less stores. Edge computing will reduce latency in AI-driven decision-making, allowing 

retailers to optimize store layouts, manage inventory dynamically, and offer seamless checkout experiences 

[33]. 
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Figure 4: AIOps Future trends for Retail and E-Commerce 

 

VIII. CONCLUSION 

The integration of AIOps in retail and e-commerce operations has significantly improved IT automation, 

system monitoring, and business intelligence. By leveraging deep learning techniques such as RNNs, 

LSTMs, CNNs, autoencoders, and transformer-based models, businesses can enhance predictive analytics, 

fraud detection, anomaly detection, and customer experience. These advanced AI methods facilitate real-time 

decision-making, optimize supply chain management, and improve IT resilience. However, challenges such 

as data privacy, computational costs, and model interpretability remain key areas for future research. The 

continued evolution of AIOps with deep learning is expected to drive smarter, more adaptive, and efficient 

retail and e-commerce ecosystems. 
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