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ABSTRACT

In this study, we explore the use of machine learning
algorithms to detect anomalies in SAP data streams,
crucial for ensuring data integrity and optimizing
business operations. Traditional rule-based methods
often struggle with the complexity and dynamic nature of
SAP data, leading to delays in anomaly detection. This
manuscript examines various machine learning
techniques—such as supervised and unsupervised
learning methods—and assesses their effectiveness in
identifying anomalies. The study also reviews the impact
of these techniques on data processing time, accuracy, and
false positive rates. Our results indicate that machine
learning models significantly enhance the detection rate
while maintaining accuracy and reducing processing
times, ultimately improving decision-making in SAP

environments.
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Introduction

The integrity of SAP data is vital for business operations
across industries. As SAP systems handle large volumes of
data, anomaly detection becomes crucial to maintain data
quality and ensure operational efficiency. However,
traditional anomaly detection techniques, often based on rule-
based methods, have limited capabilities in handling complex
data patterns and large data volumes typical of SAP

environments.
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With advancements in machine learning, it is now feasible to

R

develop models that detect anomalies in real-time. This paper
investigates the application of machine learning algorithms in

anomaly detection within SAP data streams, aiming to
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enhance data quality control, reduce operational risk, and

support data-driven decision-making.

Literature Review

Traditional Anomaly Detection in SAP Data

Rule-based detection is among the oldest methods in SAP
data anomaly detection. However, rule-based systems
struggle with dynamic, non-linear patterns and large-scale
data, as seen in SAP environments. Studies by (Author, Year)
and (Author, Year) highlight the limitations of rule-based
methods in terms of scalability and adaptability.

Machine Learning for Anomaly Detection

Machine learning techniques, both supervised and
unsupervised, have shown promise in identifying unusual
patterns within complex datasets. Supervised methods, such
as support vector machines (SVM) and decision trees, rely on
labeled datasets but are effective in identifying known
anomaly patterns. Unsupervised algorithms, such as
clustering techniques and autoencoders, do not require
labeled data and are more suitable for anomaly detection in

dynamic and rapidly changing SAP environments.
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Relevant Machine Learning Algorithms

e Supervised Learning: Decision Trees, Random
Forests, and SVMs have been utilized for anomaly
detection due to their high accuracy when labeled
datasets are available.

e Unsupervised Learning: Techniques such as k-
means clustering, DBSCAN, and principal
component analysis (PCA) excel in identifying
deviations in unlabeled data.

e Deep Learning: With the increase in computing
power, deep learning techniques like autoencoders
and convolutional neural networks (CNN) are

applied to detect anomalies in real-time.

Methodology

Data Collection

This study uses SAP transactional data streams from XYZ
industry, collected over a six-month period, focusing on
attributes like transaction ID, user ID, timestamps, and
operation codes. Data preprocessing techniques, including
normalization, outlier removal, and transformation, were

applied to prepare the dataset for model training.

Model Selection

We experimented with a variety of algorithms, including:

e Supervised Learning: Random Forest, Decision
Trees, and SVM

e Unsupervised Learning: K-means clustering,
DBSCAN, and Isolation Forests

e Deep Learning: Autoencoders and CNN

Training and Validation

The dataset was split into training, validation, and testing sets

in a 60-20-20 ratio. Supervised models were trained using
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labeled historical data containing known anomalies, while
unsupervised models were trained on unlabeled data.
Hyperparameter tuning was conducted using grid search to

optimize model performance.

Evaluation Metrics

Key metrics included precision, recall, Fl1-score, and Area
Under the Curve (AUC). We also measured the processing
time and false positive rate for each algorithm to assess the

practical feasibility of real-time deployment.

Statistical Analysis
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Results

The results indicate that:

e Random Forest and Decision Trees showed high
accuracy in detecting known anomaly patterns but
were less effective in identifying new or complex
patterns, particularly in unsupervised environments.

e Unsupervised methods like DBSCAN and
Isolation Forests provided good results for real-
time detection and performed well with unlabeled
data, though at the cost of some false positives.

e Autoencoders yiclded the best results in terms of
accuracy and adaptability, showing strong
capabilities in identifying both known and novel

anomalies in the data.

A comparative analysis shows that while supervised
algorithms like Random Forests achieved high precision,
unsupervised techniques like DBSCAN and autoencoders
were more practical for handling the dynamic nature of SAP

data streams.

Discussion
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The findings of this study suggest that the choice of machine
learning algorithm significantly impacts anomaly detection
performance in SAP data streams. Supervised algorithms are
ideal for environments where historical anomaly data is
available and consistent, while unsupervised models offer
flexibility in adapting to new anomalies. Furthermore, the
integration of machine learning algorithms in SAP data
processing can streamline anomaly detection and support

proactive data quality management.

Deep learning models, especially autoencoders, are
particularly suited for SAP data streams due to their ability to
capture complex patterns. The reduction in false positives and
processing times observed with autoencoders indicates their
potential for real-time applications, supporting faster

decision-making and minimizing operational risks.

Conclusion

This paper explored various machine learning algorithms for
identifying anomalies in SAP data streams, comparing their
effectiveness in terms of accuracy, processing time, and
adaptability to dynamic data patterns. Autoencoders and
unsupervised learning models demonstrated superior
performance, proving to be effective in real-time detection of
novel anomalies without requiring labeled datasets. Future
research could focus on optimizing these models further and
investigating the integration of hybrid machine learning

approaches to improve anomaly detection in SAP systems.
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