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Abstract. This article explores the transformative potential of Big Data and Advanced Analytics in enhancing
the efficiency and performance of modern IT solutions. By analysing large-scale datasets and employing predictive
modelling, organizations can significantly optimize their infrastructure, reduce latency, and improve overall system
reliability. The study highlights key methodologies for integrating data-driven insights into the software development
lifecycle to achieve superior technical outcomes.
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Introduction

In the era of rapid digital transformation, IT systems generate vast amounts of data that hold
critical insights for operational excellence. Leveraging Big Data and Advanced Analytics allows
for a shift from reactive troubleshooting to proactive optimization. This paper examines how
algorithmic solutions and machine learning models can be applied to refine IT processes and
deliver more robust software architectures.

Main Content

1. Data-Driven Architecture Optimization

Modern IT solutions require dyvnamic architectures that can adapt to changing workloads.
Big Data analytics enables the transition from static configurations to data-driven, elastic
infrastructures. By analyzing historical traffic patterns, IT systems can implement Auto-scaling
algorithms that adjust server capacity in real-time. This reduces operational costs by ensuring that
resources are only consumed when necessary, thereby optimizing the overall cost-to-performance
ratio.

2. Machine Learning Algorithms in IT Operations (AIOps)

Advanced Analytics integrates Machine Learning (ML) mto IT operations, a field known as
AlOps.

« Regression Analysis: This is used to predict future system load based on historical data
trends. For instance, an IT solution can forecast storage requirements for the next quarter with high
precision.

¢ Clustering Techniques: By using k-means clustering, system administrators can group
similar types of network traffic, allowing for the optimization of data packets and reducing latency
in high-speed networks.
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3. Enhancing User Experience (UX) through Behavioral Analytics

The optimization of an IT solution is incomplete without considering the end-user. Big Data
allows for the collection and analysis of user interaction logs. Through Heatmap Analysis and Path
Tracking, developers can identify which features of a software solution are causing friction.
Advanced analytics then provides data-backed recommendations for UI/UX adjustments, leading
to higher user retention and system efficiency.

4. Real-time Monitoring and Self-healing Systems

The ultimate goal of applying Advanced Analytics in IT is the creation of self-healing
systems.

e Root Cause Analysis (RCA): When a failure occurs, Big Data tools can scan millions of
log entries in seconds to identify the exact point of failure.

o Automated Remediation: Once a pattern is recognized, the system can automatically
execute scripts to restart services or re-route traffic, minimizing the Mean Time to Recovery
(MTTR).

S. Performance Comparison Table 1

Table 1. The following table illustrates the effectiveness of various models in IT optimization

Optimization Goal Analytical Model Impact on Performance

Traftic Forecasting Time-Series Analysis High (Predicts peak loads)

Security/Fraud Anomaly Detection Critical (Identifies breaches)

Storage Management Linear Regression Medium (Capacity planning)

System Reliability Bayesian Networks High (Risk assessment)
Conclusion

The integration of Big Data and Advanced Analytics is essential for the continuous
improvement of IT solutions. These technologies not only streamline operations but also provide
a competitive edge by ensuring that IT infrastructures are agile, resilient, and data-informed.
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NPUMEHEHME BOJIBIINX OBBEMOB JJAHHBIX U HEEEI[OBOIK
AHAJIMTUKHA JJA OIITUMU3ALIMN UT-PEHLTEHUN

O. I1. Bepouesa
Huemumym menexoMMYHUKAYUH 1 UHGOPMAMUKY
Typxmenucmana, npenooasames
bibi.ber.valwgmail.com

AnHoTanmmst. B 37011 cTaree paccMaTpuBacTcs npeoOpa3yomui MOTEHIMAT OOIBIINX JAHHBIX U MPOABHHY TOH
AHATMTUKA 1 TOBBIMCHHUS S((EKTHBHOCTH M OBICTPOACHCTBUSA cOBpeMEHHBIX WT-pemeHuit. AHAmMM3HpYs
KpyITHOMAacCIITa0HbIC HAOOPBI JAHHBIX M HCITOJIb3Y I IPOTHOZHOE MOJCIUPOBAHIC, OPTAHU3AIMH MOTYT 3HAUHTEIIEHO
ONTHMH3HPOBATH CBOIO HHPPACTPYKTYPY, COKPATUTH BPEMsI O>KHAAHUS M TIOBBICHTH OOIIYIO HAIC)KHOCTh CHCTEMBI.
B mccnenoBaHny OCBEIIAIOTCS KIFOUCBHIC METOIOIOTHH HHTETPALMH AHATUTHYCCKUX JAHHBIX HA OCHOBE JTAHHBIX B
SKU3HCHHBIH IMMKI Pa3pabOTKH IPOTPAMMHOTO OOECIEUEHHS M1 JOCTHKCHHS ITPEBOCXOJHBIX TEXHHYCCKUX
PE3yIbTATOB.

KiroueBnbie ciioBa: OosbInNe AaHHBIC, PACIIMPCHHAS aHATUTUKA, onTuMuzarmst M T-pemennii, mporHo3Hoe
MOJICTTHPOBAHAC, AHATHTHYCCKHIE TAHHBIC HA OCHOBE JAHHBIX, IIPON3BOUTCILHOCTD CHCTEMBI.
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