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The Manufacturing Revenue

Challenge

The Problem The Opportunity

o Aftermarket services: o
untapped revenue potential

e Digital transformation o
initiatives failing at scale

e Reactive service models o
limiting growth

Transform reactive to
proactive service delivery

Unlock predictive analytics at
enterprise scale

Drive measurable business
impact




Traditional CRM Systems
Hit the Wall

Monolithic Architecture Velocity Bottlenecks
Legacy systems can't handle Real-time processing
modern data streams from loT requirements exceed
sensors and manufacturing traditional database
equipment capabilities

Volume Constraints

Customer behavioral patterns and service histories overwhelm
existing infrastructure




Kubernetes-Native
Architecture: The Game
Changer

Containerized Microservices

[ Modular analytics components for specialized data
processing tasks

Orchestrated Scaling

% Horizontal scaling of analytics workloads based on demand
patterns

Cost Optimization

[ Resource allocation aligned with workload requirements
and business priorities



Real-Time Data Processing
Pipeline

01

loT Data Ingestion

Containerized collectors process sensor data streams from manufacturing equipment

02

Service History Analysis

Historical maintenance records processed through distributed analytics services

03

Customer Behavior Modeling

Behavioral patterns analyzed using scalable ML workloads in Kubernetes pods

04

Predictive Insights

Real-time predictions delivered through auto-scaling prediction services



Implementation
Architecture Deep Dive

Core Components Kubernetes

e Containerized data pipelines Primitives
e Helm-managed ML model e Jobs for batch processing

deployments e CronJobs for scheduled

e Auto-scaling prediction

: analytics
services
e Custom operators for ML
e Event-driven architectures workflows

o StatefulSets for data
persistence




Business Impact: Measurable Results

Customer Retention

Significant improvements through
proactive service delivery and
predictive maintenance
recommendations

Downtime Reduction

Substantial reductions in
unplanned equipment failures via
predictive analytics

Revenue Growth

Increased service revenue through
optimized resource allocation and
timing



[]

e

Container Orchestration Strategies

Stateful Data Processing

Persistent volumes and StatefulSets for maintaining data
consistency across analytics workloads

Event-Driven Predictions

Reactive architectures using Kubernetes events and custom
controllers for real-time responses

Distributed Model Training

Multi-pod training pipelines using Kubernetes Jobs and resource
quotas for efficient scaling

-



Resource Allocation for ML
Workloads

{Q} CPU Optimization ———

Dynamic CPU allocation based on model complexity and
inference demand patterns

& Kubernets o .

LY Memory Management

Efficient memory utilization through container limits and node

affinity rules

@ Storage Strategy

Persistent volumes for model artifacts and ephemeral storage
for processing workloads




Data Pipeline Orchestration Patterns

Data Ingestion

Stream processing pods handle
continuous data flows from
manufacturing systems

Delivery

APl gateways serve predictions to
CRM systems and service
dashboards

e

Transformation

Containerized ETL processes clean
and structure raw sensor data

Analytics

Distributed analytics services
perform feature engineering and
model inference



Monitoring Containerized
Analytics

Application Metrics Infrastructure
Metrics

e Model accuracy and drift
SIS e Pod resource utilization

e Prediction latency monitoring e Cluster scaling events

Dat lit essments i
¢ Dataquality ass e Storage performance tracking




Avoiding Common Scalability Pitfalls

Resource Contention

Implement proper resource limits
and requests to prevent noisy
neighbor problems in analytics
workloads

Data Bottlenecks

Design data access patterns to
avoid storage I/O limitations in
distributed processing scenarios

State Management

Use appropriate persistence
strategies for model artifacts and
intermediate processing results



Building Resilient Prediction Systems

®

Fault Tolerance Horizontal Scaling
Multi-zone deployments and circuit breakers ensure Auto-scaling policies adapt to varying analytical workload
continuous service availability demands automatically

Data Durability

Persistent volumes and backup strategies protect critical
model artifacts and training data
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