Building Scalable, Resilient
Predictive Analytics Data
Warehouses in Healthcare:
SRE Focus

Transform hospital management with predictive analytics. Improve

care quality while optimizing resource utilization.

By: Vishal Kumar Jaiswal
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Healthcare Data Landscape

30% 37.4%

Global Data Efficiency Gain

Improvement in operational efficiency

Healthcare will represent 30% of all
with predictive analytics

global data by 2025
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42.8%

Care Quality

Enhancement in patient outcomes

using analytics platforms



Business Impact

Cost Reduction

Resource Utilization

Infrastructure Savings

Decision Time Reduction
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Multi-Layered Architecture

i

Visualization Layer

Interactive dashboards for clinical insights

Analytics Layer

ML models and predictive algorithms

Processing Layer

ETL pipelines and real-time processing

Data Storage Layer

Optimized for healthcare data types
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Real-Time Processing
Capabilities

Patient Monitoring

Continuous vitals analysis with instant alerts

Resource Allocation

Dynamic bed and staff assignments during peak periods

Emergency Response

Predictive routing and preparedness systems

Operational Dashboards

44.3% improvement in real-time analytics capabilities



Machine Learning Integration

Diagnostic Support Treatment Planning
43.2% improvement in 36.7% reduction in treatment
diagnostic accuracy through planning time. Personalized
ML models. Pattern care pathways based on
recognition across thousands predictive outcomes.

of similar cases.

Readmission Prevention

Early identification of high-risk patients. Proactive intervention

protocols triggered by risk scores.



Data Storage Optimization

s

Hot Data Tier

High-performance in-memory
processing for mission-critical
patient information requiring

Instant access

e Ultra-fast retrieval for

emergency clinical decisions

« Real-time monitoring of

current admissions

« Active treatment protocols
and medication

administration

Warm Data Tier

Balanced performance-cost SSD
storage optimized for recently

active patient records

« High-speed SSD arrays with

intelligent caching

» Comprehensive 30-90 day

clinical histories
e Upcoming appointment
scheduling and follow-up

coordination

*

Cold Data Tier

Cost-effective cloud-based
archival solution for
comprehensive historical data

preservation

« Secure cloud archiving with
compliance-certified

encryption

« Anonymized research

datasets for clinical studies

« Regulatory compliance
records with tamper-proof

audit trails



Performance Optimization Strategies

Query optimization

143% improvement in query performance

Y

Indexing strategy

Custom healthcare-specific indexing patterns

Data partitioning

Department and date-based segmentation

Compression techniques
JL

ar . .
38% reduction in storage costs



Integration Challenges

EHR System Integration

Standardizing data from diverse clinical systems

Security & Compliance

Maintaining HIPAA requirements across integrated

systems
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Legacy System Compatibility

Creating bridges to older departmental databases

Unstructured Data Management

Converting notes and images into analyzable

formats



Implementation Roadmap

Assessment & Planning

Evaluate current systems and define key performance indicators.

Set clear objectives aligned with hospital strategic goals.

Architecture Design

Develop multi-layered architecture with security by design.

Plan for both immediate needs and future scaling.

Pilot Implementation
Deploy in one department with focused use cases. Refine
based on clinical and IT staff feedback.

Full Deployment & Training

Roll out enterprise-wide with comprehensive training
programs. Monitor adoption and provide support

resources.
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Key Takeaways

Q0 Architecture Matters

Multi-layered design delivers 47.5% improvement in processing

efficiency.

® Clinical Focus

Design with patient outcomes as the primary goal.

fole Stakeholder Involvement

Include clinicians in every design phase.

@ Security By Design

Build compliance into the foundation, not as an afterthought.
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