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Shared Challenges Across Many Infrastructure Segments
Key drivers: Energy management, Safety/Regulations, Operational efficiency, Decisionsupport

Airports

Data Centers

Trains

Smart Cities

Buildings / Campuses

Water



FINDINGS OF UPTIME INSTITUTE ON ABNORMAL INCIDENCE REPORTS

Operational 
Challenges
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Data Center Energy Consumption

Cooling consumes 
25% - 33% of 

power 

www.astrikosconsulting.com

CPU uses about 10%-
15% of total Data 

Centre power



Attention to 
Analytics & 

Machine Learning



How Do We Do It ?

Identify 
Infrastructure Profile

Get Guidance on 
Standardization

Define KPIs and 
Dependency Matrix

ML Driven - Standard 
KPI Analytics and 

User Defined 
Analytics

Machine Prescribed 
Advisories/Remedies

Automated 
Deployment of 

Advisories/Remedies

Analytics Driven Self-
Assessment on 

Standards 
Benchmarking

Comply Deviations 
and Stay Compliant

Achieve Operational 
Excellence



FACILITY INFRA IT NETWORK LAYER RACK & PDU IT COMPUTE/STORAGE

Energy KPI Dependency Matrix – PUE, DCE, DCiE 

IT Equip. 
Utilization

IT Equip. Energy

IT Hardware Power 
Overhead Multiplier

Data Centre 
Infra Efficiency

Power Density 
Efficiency



Data Samples for KPIs– Data Centre Components

DCIM Data

Rack & PDU 
Management Data

Server/Storage/
Racked Devices 

Data

From Infrastructure 
Components:
• Power
• Chiller
• CRAC
• Environmental 

management

PUE Prediction



Acronym Full Name Unit Objective Optimal Category
APC Adaptability Power Curve Ratio Maximize 1Facility

CADE Corporate Average Data Center Efficiency Percentage Maximize 1Facility

CPE Compute Power Efficiency Percentage Maximize 1Facility

DCA DCAdapt Ratio Minimize Minus InfinityFacility

DCcE Data Center Compute Efficiency Percentage Maximize 1Server

DCeP Data Center Energy Productivity UW/kWh Maximize Plus InfinityFacility

DCiE Data Center Infrastructure Efficiency Percentage Maximize 1Facility

DCLD Data Center Lighting Density kW/ft2 Minimize 0Facility

DCPD Data Center Power Density kW/Rack Maximize Plus InfinityRack

DCPE Data Center Performance Efficiency UW/Power Maximize Plus InfinityFacility

DC-FVER Data Center Fixed to Variable Energy Ratio Ratio Minimize 1Facility

DH-UE Deployed Hardware Utilization Efficiency Percentage Maximize 1Server

DH-UR Deployed Hardware Utilization Ratio Percentage Maximize 1Server

DPPE Data Center Performance Per Energy Ratio Maximize 1Facility

DWPE Data center Workload Power Efficiency Perf/Watt Maximize Plus InfinityServer

EES Energy Expenses Ratio Maximize 1Facility

EWR Energy Wasted Ratio Ratio Minimize 0Facility

GEC Green Energy Coefficient Percentage Maximize 1Facility

H-POM IT Hardware Power Overhead Multiplier Ratio Minimize 1IT Equipment

ITEE IT Equipment Energy Cap/kW Maximize Plus InfinityIT Equipment

ITEU IT Equipment Utilization Percentage Maximize 1IT Equipment

OSWE Operating System Workload Efficiency OS/kW Maximize Plus InfinityFacility

PDE Power Density Efficiency Percentage Maximize 1Rack

PESavings Primary Energy Savings Ratio Maximize 1Facility

PUElevel Power Usage Effectiveness Level 1-4 Ratio Minimize 1Facility

PUEs Scalability Power Usage Effectiveness Scalability Percentage Maximize 1Facility

pPUE Partial Power Usage Effectiveness Ratio Minimize 1Facility

PpW Performance per Watt Perf/Watt Maximize Plus InfinityServer

ScE Server Compute Efficiency Percentage Maximize 1Server

SI-POM Site Infrastructure Power Overhead Multiplier Ratio Minimize 1Facility

SPUE Server Power Usage Efficiency Ratio Minimize 1Facility

SWaP Space, Watts and Performance Ratio Maximize 1Rack

TUE Total-Power Usage Effectiveness Ratio Minimize 1Facility

ENERGY KPIs

RELATIONSHIP BETWEEN KPIs

30+ Energy KPIs



Interactive – Digital Twin – Explore 
Granular KPIs



Advisory Alarms 
followed by Actions

Raise work order for Asset Maintenance Management

Raise workflow for Business Process Management

Create a policy for device/equipment Control



AUDIT AND SELF-ASSESSMENT

• Sustainable Energy Efficiency Compliance

• Data Center Compliances

• Sustainable Occupancy Compliance

• Building Equipment Sustainability

• Advisories to fill-in gaps and white spaces

• Action points to induce operational excellence by 
enabling bi-directional integration with UOC

• ML driven analytical reports for compliance health check

Analytics driven self-assessment module for: 
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