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Abstract - Telecommunications networks are at the core of digital commerce and human connectivity. Traditional software
infrastructure provisioning for such large scale industries has been largely reactive, relying on manual interventions, static
capacity planning, and rigid environments. With the explosive growth in traffic driven by eCommerce, streaming, loT, and real-
time communications, telecom platforms must evolve into proactive, intelligent systems that anticipate and adapt to demand in real
time. This paper explores how modern methodologies for software infrastructure is reshaping telecom provisioning into a
predictive, resilient, and intelligent practice.
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1. Introduction

Historically, telecom infrastructure provisioning was manual, siloed, and reactive. Teams anticipated traffic surges or
monitored failures to trigger scaling actions. This reactive stance caused latency issues, service-level agreement (SLA) violations,
and reduced customer satisfaction during events such as product launches or viral  broadcasts.
The shift to digital-first platforms, especially in telecom eCommerce, requires infrastructure that not only responds to demand but
anticipates it. Proactive provisioning requires automation, leverages predictive analytics and intelligent routing to dynamically
optimize systems. This paper examines this proactive infrastructure transformation and its implications for system resilience, cost
efficiency and customer experience.

1.1. From Reactive to Proactive Infrastructure
1.1.1. Limitations of Reactive Provisioning

Reactive infrastructure patterns depend on manual scaling, rigid and calculated capacity planning, and overprovisioned
hardware in anticipation of worst-case scenario. These patterns often failed during unpredictable spikes, such as firmware rollouts,
new-product launches or natural disasters, where user demand exceeded engineered thresholds.

1.2. Proactive and Intelligent Provisioning
Proactive provisioning introduces automated scale up and intelligence built-in, to make such provisioning decisions.
Infrastructure is pre-positioned and dynamically adjusted using techniques like:
e Al (Artificial Intelligence) Forecasting: Machine learning models predict traffic surges from historical data and external
signals.
e Automated Environment Provisioning: Environments are created and destroyed programmatically using Infrastructure as
Code (1aC), ensuring reproducibility and scalability.
e Segmented Traffic Routing: Traffic is intelligently routed based on user behavior, geography, or time-of-day
segmentation.
e Agentic Al systems: Al-driven agents detect anomalies, trigger auto-remediation, and accelerate recovery.

2. Key Enablers of Intelligent Provisioning
2.1. Automated Environment Provisioning

Automated environment provisioning replaces manual, error-prone processes with laC (Infrastructure as Code) and continuous
integration and delivery (CI/CD) pipelines. Transitioning from a traditional development model to an automated infrastructure and
code build model requires CI/CD where the software being built must meet core architectural guidelines such as deployability,
modifiability, and testability and can be reliably integrated, tested and released through a pipeline to an environment automatically.
It aims at building, testing, and releasing software at greater speed and frequency. Setting up the environment might seem as an
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additional overhead during build; especially during development and unit testing and they can be developed as discreet
components, where each of the sections are built separately during development but compiled and deployed together in higher
environments.

Automated environment provisioning relies on a set of integrated components that together enable consistent, reproducible,
and scalable deployments. These components ensure infrastructure, code, and configurations are version-controlled, automated,
and adaptable to ever changing business needs. This enables telecom operators to spin up production-grade environments in hours,
compared to days previously. Benefits include consistency, scalability, compliance, and seamless scaling during peak events.
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Figure 1. Automated Environment Provisioning - Pipeline Overview

2.2. Segmented Routing and Traffic Pattern Segmentation

Segmented routing involves directing specific segments of a percentage of traffic to different server instances based on the
identified traffic patterns. Traffic segmentation categorizes traffic by geography, channel or time. Segmented routing then
distributes traffic across multiple live environments in an active-active infrastructure setup. This approach ensures efficient
utilization of infrastructure resources and improves overall system performance. Distributing traffic across active-active blue/green
environments based on segmentation criteria and allowing the routed traffic to flow under the same specified parameters for a
defined period-of-time allows systems to study performance metrics and determine stability at full throttle. Once parameters are
determined and baselined, these systems can operate intelligently and provide dynamic adjustment by routing traffic in response to
real-time conditions and performance metrics from soak period. Adding failover capabilities and conditions will ensure seamless
failover to alternate environments in case of server failures.

Segmented Routing Engine consists of
e Atraffic distribution configuration system
e  Multi Active environments or stacks that consist of the required infrastructure bundled together
e An offline stack which is cycled through releases

By performing a series of tests at peak traffic through the application and allowing systems to learn the traffic distribution
patterns, traffic configurations will become predictive. Using previous traffic routing metrics during high surge situations which
allow the system to handle peak volumes effectively. Predictive Traffic segmentation and Intelligent segmented enables
functionalities like dynamic load balancing, real-time A/B testing, and failover without user disruption maintaining highly reliable
systems.

183



Priyadarshini Jayakumar / ICRTCSIT'25, 182-185, 2025

Traffic
Routing
Engine
CLOUD <Regional CLOUD <Regional CLOUD <Regional
Instance> Instance> Instance>
v A 4
Cluster B Cluster C
Cluster A
Containers i
Containers ! Containers
DB
DIB DB
. T
K '
H '
'
0

Global Cross Regional '

e ——— > l€----- ; ........................................

Global data

Figure 2. Example of a Segmented Traffic Routing Infrastructure Setup

2.3. Active-Active Infrastructure

Active-Active infra setups operate multiple (at least 2) concurrent environments across geographic regions, ensuring
redundancy and 100% availability. This approach eliminates single points of failure and ensures seamless failover in high-demand
scenarios. Availability of multi-active environments or stacks that consist of the required infrastructure bundled together,
provides the ability to split traffic across all the available stacks carrying various features and allowing for a distributed
traffic pattern split across them. Having a Blue/Green variant and a stand-by stack that contains the previous version of the
code(n-1) than in production environments(n) can be used to successfully route traffic without live-traffic disruption.An
offline stack often maintained as a backup to the stand-by stack. This is cycled through the feature development cycle and
maintained in offline mode by intelligent routers. In case of system failures, active-active traffic/transaction flow can still be
maintained where intelligent routers will promote this offline stack as a live and active stack, routing traffic from the
problematic stack. Once all traffic is redirected, this stack will be taken down.

2.4. Al-Driven Forecasting

Machine learning models uses above (5.1, 5.2, 5.3) data as inputs and anticipate surges. They also learn by analyzing usage
trends, calendar events, and external feeds such as social media sentiment. Real-time anomaly detection further adjusts
provisioning, preventing outages and reducing over-provisioning on infrastructure components.Agents exemplify Al in proactive
provisioning. By automating triage, alert monitoring, trend analysis, and self-healing, Agentic Als reduces Mean Time to Recovery
(MTTR) and enhances resilience.

3. Impact and Outcomes

e  Operational Efficiency: Environment provisioning time reduced from days to hours thereby allowing new environment
builds during surge volumes easy. SLA compliance improved with 99.99% uptime during surges.

e Business Agility: Faster experimentation with real-time A/B testing via segmented routing, reduced costs and identified
customer needs during peak traffic eliminating unnecessary infrastructure overprovisioning.

e Customer Experience: Consistent low latency during flash sales and product launches then allows the next step -
Personalized digital journeys via segmented traffic handling.

e Strategic Resilience: Systems now adapt proactively, rather than reactively. Al-powered self-healing minimizes human
intervention during outages thus keeping systems alive and active always.

e Case studies from a large-scale US telecom provider who used these innovative methods, shows 99.99% uptime during
surges to deliver scalability, high availability, and self-healing capabilities to support next-generation telecom commerce
ecosystems.
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4. Future Directions
The next stage of telecom software infrastructure provisioning looks glorious. It will standardize:
e Predictive Routing: Al-driven segmentation where traffic is preemptively routed before surges occur.
o Edge Intelligence: Leveraging edge computing for localized caching and routing.
e Autonomous Infrastructure: Full self-managing systems powered by agentic Als, eliminating manual triage entirely with
minimal human in the loop.

5. Conclusion

The evolution from reactive to proactive, intelligent telecom software infrastructure provisioning is essential for modern
digital ecosystems. By integrating automated environment provisioning, segmented routing, active-active deployments, and Al-
driven operations, many large-scale providers are now setting new benchmarks in resilience, agility, and user experience. The
result will be an intelligent, adaptive infrastructure designed and operated not just to withstand surges but to anticipate and thrive
under them.
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