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 Data Centers are a collection of components which are constantly changing

 It is tough making sense of the Complexity

Data Center Building Blocks
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Data Center Building Blocks

Developing and establishing standards helps normalize the data into building blocks
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Equipment/Device Challenges

 Landscape

• Extreme equipment  Diversity & Functionality

• Mixed equipment  Ownership & Local Influence

• Incongruent Connectivity & Instrumentation

• Global Reach & Sprawl

 Device Growth to Head Count

• >   1,000:1  Device Ratio

• > 10,000:1 DB Object Ratio

 Tools & Services

• Information Accuracy

• Processes & Standardizations

• Cross-Integration

• Required Features/Functionality

High-Level Challenges

Fundamental Problems 

for Ongoing Support: 

• Software/FW Upgrades 

• Tool Transitions

• Information Reliability

• Auditing & Security
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Turn Equipment Data into useful Business Information

Instrument

Connect

Normalize

Calculate

Visualize
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Qualcomm deployment
PI System in Action

3.9K
Infrastructure 

items 

worldwide

60K
Equipment 

Configuration 

Items

5K
Locational 

Configuration 

Items

40K
Native Data 

Points
From

3.4K
Alert 

Notifications

• UPS

• Power Distribution

• Transfer Switches

• Generators

• Flow Meters

• Location

• Manufacture

• Model

• Serial Number

• Set Points

• Air Conditioners

• PQMs

• Fire Systems

• Fluid Detection

• Environmental Sensors

• Address

• SqFt

• Space Allocation

• Capacities &

Demands

• 56 Templates• 29 Countries

• 65 Cities

• 127 Buildings

• 380 Rooms

BMS 
Integrations

Interfaces and 
Connectors

• 3 - COGEEN/Central Plants

• 5 – Office Buildings

• SNMP, BacNET, Modbus UFL REST

• CSV File, PItoPI, Web API
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OSIsoft PI System Functional Deployment Design

AF DB 1

PI Interface PI Interface

APP VIP

PI Collective

PI/AF APP 1

DB VIP

Management

Client

Web Consumers

AF DB 2
Always-On

Cluster
PI/AF APP 2

PIDA PIDA
PI-CS

PIFD

PI-CS

PIFD

LB LB
AF App

PI App

Coresight

Web Services

Notifications

AF App

PI App

Coresight

Web Services

Notifications
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AF Structural Design

• Top Level - Corp

• Region

• Country

• City

• Building

• Room

Project Elements

• Uses Element references to pull in specific assets

• Enables Rollups that are outside the parent/child boundary
Elements References

• Uses Element references to 
pull in specific assets by 
groups

• Offers the users a quick 
shortcut to assets without 
navigating the hierarchy

Equipment
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Tags & Attributes

PI Data Archive

− Tags

Asset Framework 
(AF)

− Elements 
(EQUIPMENT/LOCATIONS)

− Attributes

− Child Attributes

− Analysis
LOC UNIT ATTRIBUTE   UOM

AF-140B    UPS 1    Output Load Phase 1     kW

PI Tag Name

− \\PI-DA-COL\AF-140B.(AF-140B) UPS-1.Output Load (kW) – Phase 1

AF Path Name

− \\OSI-APP1\QCOM\Qualcomm\North America\United States\San Diego\AF\AF-
140B\(AF-140B) UPS-1|Output Load (kW) - Phase 1

Template Attribute to PI Tag

− \\%Server%\%..\Element%.%Element%.%Attribute
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Templates

Base Template

− Automatically creates the PI Point

Consolidation Template

− Automatically references PI Point
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Templates at the Extreme

RESULT
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Data Center Rack Power

Rack Power Distribution Elements

− Usually two per rack/cabinet for Redundant A/B power, but can be four due to power loads

− Element naming, like Hostname, identifies location: Building, Room, Rack and Position

Rack Power Monitoring Elements

− Sums the Rack Power Distribution Elements

− Provides for a Max Design Capacity attribute (set by authorized user)

− Provides for a Manufacturer Max Capacity (model reference table)



14

Data Center Rack Power

Rack Power Monitoring Elements (cont.)

Notification Template compares the total power load with the design maximum 
load.
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PI DataLink

Rack Power Loading based on rack layout
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PI DataLink

Row Power loading based on Electrical Phases
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Rack "Cap" --> 22500 Watts

Low End High End 

Black 0% 0%

Blue 1.0000% 49.9999%

Green 50.0000% 79.9999%

Yellow 80.0000% 94.9999%

Red 95.0000%

PI Coresight

 Real-time Heat Map of 1,280 Servers in 320 Square Feet

Chassis "Cap"--> 6500 Watts

Low End High End 

Black 0% 0%

Blue 1.0000% 49.9999%

Green 50.0000% 79.9999%

Yellow 80.0000% 94.9999%

Red 95.0000%
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Service Provider Invoice Validation

Before approving payment of energy consumption invoices

Site billing data is dropped into a UFL folder each month

Invoiced consumption is matched to measured consumption before payment 
approval

Invoice
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Upcoming Design Work

Forecasting
• Utilization of Future Data

• Summarize data by company Fiscal Years and Quarters

• Track by Line of Business and Corporate entity

• Plan future Capacity additions

• Each location has its own LifeCycle

• Keep multiple versions of proposals
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*Building Blocks*

Standardize the Non-Standard

OSIsoft PI Server and AF brings everything together

• Flexible Hierarchy

• User controlled naming standard

• Templating and Template Name Standards

• Power of Substitution Parameters and String 
Builder

• Trend display through PI System Explorer

• Builder module in MS Excel enables scalable 
administration of thousands of PI Points and AF 
Elements
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