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Abstract NFMT2020

While big data, machine learning, and artificial intelligence
offer great promise for facility management, many facility
groups are just starting to acquire and deploy these advanced
systems.

This session will outline how available and affordable “small
data” approaches can create a useful facility data pool/metrics
for current needs along with and during the transition to
emerging new data technologies.
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What is Day to Day Data?

Information that helps us know we are consistently providing:

* the expected work environment and services

* at a competitive cost

* with acceptable risk.

This comes down to three key questions about our facilities:

1. Are we providing the right ones?
2. Are we running them well enough?
3. Are we making the appropriate investments in them?

Day to Day Data is what we need to know to stay on track.
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Example Day to Day Data

for Facility Management

Workplace
Functionality

Proper Asset
Operation

Maintain
Asset Health

Maintain
Asset
Condition

Organization
Obijectives

Effective FM
Operations

Workplace
Events

System
Operations

Maintenance
Work

Project Work

Safety &
Sustainability

Resources &
Feedback

Unwanted activity,
Priority Demand work,
Conditions < SLA

Equipment failure,
Priority Corrective
work

Workplan compliance,
Incidents

Workplan compliance,
Incidents

Leaks, spills, releases,
incidents

Staffing shortage

Unusual
activity

Equipment
warnings

Work
progress
variance

Work
progress
variance

Energy
warnings
Significant
variance
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Goal ____status | Alarms_________|Alerts ___|TrackingData____

Space Utilization,
DM WO

CM WO

PdM, PM,
Scheduled WO

FCI, Capital WO

Energy, water,
chemicals

Staffing, Budget
variance
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Reality

Machine+Learning Drones,..

V1

Advanced technologies are driving unprecedented change

THE CONTEXT
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Rapid Changes in Facilities =~ NFMT2020
Management Technology

= Mobile Apps — Users & Staff
= |oT Sensor Technology — BillionSS of growth
= Facility Software Systems

* Real Time Energy Management
* Integrated Building Automation/Management
* Integrated Workplace Management

Data is becoming more real time and integrated > Day to Day
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Data Changes are Part of NFMT2020
Fundamental Social-Economic Evolution

“DIGITAL” /

Personal Computer (1970’s +-)

KNOWLEDGE

INDUSTRIAL = Power & machines (18 - 19t century)
- m  Neolithic Revolution (8-10,000 years ago)

HUNTER- _ .
GATHERING = All of human history (3+ million years)
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Progression in Data Technology

= Machine Learning

ARTIFICIAL

m  Predictive Algorithms

INTELLIGENCE

m Connected Data Networks

We are here

= Sophisticated Software & Apps
CLOUD

COMPUTING

m  Sensors
= World Wide Web of Information

= Readily Available Software
m Databases

MANUAL = Expertise and Experience by Discipline
CALCULATIONS | & Little or No Software
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Websites& Organizations

beta Built Environment Home Explore Discuss About Us

Technology Alliance
Hee

smartbeta.tech/explore/

Explore

BETA is your platform to discover what technologies are available at every stage of the built environment

Challenge: we cannot
afford to acquire,

Trends & Topics | implement, and learn how

In an increasingly fast-paced world | to use them all at once . -.oig:nc20vncing Help arive

the conversations about the latest infy ~=dge technologies.
Internet of Things Blockchain Cyber security {sx  Building automation
® 5 = & A

s

Smart buildings, ‘ Cloud computing <" Artificial intelligence . Data center
campuses and cities ' == management tools

Augmented reality o Drone technology @ Multi-dimensional (3 Integrated workplace
printing A nw?nagement
solutions

This is an example of organizations exploring technology and facilities and not an endorsement
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How can we use the data and tools we have today?

and

Position ourselves to use the emerging data and tools as
they become available to us?

THE PROBLEM STATEMENT
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Facility Data is Contained
in Many Systems
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Space

Cost

Facility Attributes
Real Estate / Lease
Use / Occupancy
Work Orders
Building System Data
Utilities
Operations/Practices
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CAFM

Finance/ERP system
Excel file

Leases

HR system
CMMS/IWMS

BMS

EMS, bills

Legacy knowledge, Paper
documents, Procurement,
Mobile Apps, Email, etc.

Recognize facility-related data that is

available and useful wherever it is found
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Integrate Data as Needed NFMT2020

Use Single Application if Sufficient

= BMS/BAS system

= CMMS system

= |[WMS system

= ERP system

Integrate with Additional Data for Desired Info
= Data Warehouse / Data Lake

= Business Intelligence System

= Ad-Hoc

FACILITY
ISSUES



BUILDING OPERATING MANAGEMENT'S

Issues associated with integrating NFMT2020
facility data from multiple sources.

= |dentify KPQ = KPI (determine measures & metrics)
* Focus on what is useful
* Define data use & access (what? who? when?)

= |dentify system(s) of record
* Data definitions & matching keys (do NOT need exact matches)
e Granularity (volume, variety)
* Refresh schedule (velocity)
* Conflicts (veracity)

= Data conversion plan: clean & transform
* Document to facilitate replacing with advanced systems
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Start Small,
Start by Function, and
Start Now!

AN APPROACH FOR DAY TO DAY DATA

IIIIII
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Start Small:
Small Data Continues to be Useful

= Organizes the Volume of Facility-Related Data

= Understandable

= Metrics Help Focus Perception

= Affordable Framework During Analytics Evolution
= Relatively Easy to Implement

Small data tools can create similar metrics as
machine learning, and artificial intelligence.
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You May Not Need More Data NFMT2020

= Gartner estimates that 97% of data in
organizations is not consistently used

Can you use data you have (or will have) ?
= Early Detection and Intervention
= Cognitive Insight (understanding complex systems)

= Sufficient Historical Data for problem analysis &
forecasting
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Application of Analytics

V'
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DESIGN PRECISION 1
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1 Precision Commissioning
2 Precision Installation
3 Defect Elimination
4 Precision Alignment and
5 Work Processes and Proce
6 Asset Condition Managel
7 Lubrication Reliability

8 Cleanto Inspect (55)

9 Operate for Reliability

ﬁ----il,

Candition Directed Tasks
- - Uttrazound Testing (UT)

- "r ~ Fluid Analysis (FA)

Vibration Analysis (VIB)

Motor Testing (MT)

Infrared Imaging (IR}

Mon Destructive Testing (NDT)

PREVENTIVE

1 Time-Directed Tasks
2 Human Senses (audible
naoise, hot to touch, smell)

FAILURE
1 Functicnal Failure
2 Catastrophic Failure

® RESISTANCE TO FAILURE
N
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Start by Function: NFMT2020
Align with Major Facility Functions

= Why Have Data?

= What are Major Facility Functions?
* Pre-Facility (What facilities are needed?)
* Post-Facility (How to best use and operate them?)

= One-Time
= Ongoing
* Facility (& FM) Fit with Organization Mission
= What day-to-day data provides useful feedback (KPI)

* Vs. What Standard? (“Normal,” “Defined SLA,” “Benchmark”)
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Why Have Facility Data? NFMT2020

r> Facility Planning 1
Strategic Facility Plan (w/ SLA’s)

Business Capital Operating
r} Function of Each Requirements Requirements
Facility / Area (Size, Type, Location, (SLAs for Maintenance,
Condition, etc.) Climate control, etc.)

Facility Projects J L Facility Operations
‘ Management '
(Assessment)
L X — G—
E] réﬂ'égY © Facility Issues 2020, Non-commercial use allowed with attribution. -
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Define Set of SLAs for Each NEMT?!

Property Based on Strategic Facility Plan

= Type of Facility/Space Provided I
= Environment(s) Provided by Facility
= Availability/Reliability of Facility :
= Quality/Condition of Facility (some examples:) ”Defme
' normal”
Maintain facility infrastructure in __ condition.
* Acceptable downtimeis ___ hours.
Non-critical repair completion time within ___ days.
Maintain building finishes to present appropriate organization ijnage.
Maintain grounds to present appropriate organization image.
« Complete authorized building service requests within ___ days. Use Day to
* Cleaning levels to be per __level. Day Data to
= Sustainability of Facility e identify yvhe.n
something is

T not normal
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Start Now: NFMT2020

Look at Current Systems and Data

= \What Data Do You Have?
e What Would You Like to Have?

= \What Would You Like to Put on Auto-Pilot?

e Standard rules and responses to situations
* When does something need attention (and whose?)

= What day-to-day data provides useful feedback (KPI)
* Vs. What Standard? (“Normal,” “Defined SLA,” “Benchmark”)
* Which of this is NOT available in single system?
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Day to Day Data: FM Operations

Current Systems

BMS, BAS,

EMS

CMMS,
IWMS

CAFM, IWMS,
CADD

ERM, Finance

Other

)

)

gt

Typical Data

Emerging Technologies

O
o

Equipment Status
Alarms & Alerts
Energy Use
Downtime

Predictive / CBM Work
Preventive Work
Corrective Work
Demand Work

0000

GSF by Type & Condition
Occupancy / Utilization

Space Assignments
Room Booking

O © 00 0000
HRH KRN KHAHK KXUHKHK XHXXX

Staff & Contractors
Hours

Budgets, Asset Values
Cost (Activity Base?)

Project Info
Lease Info
Safety, Security

@
O O
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®
Py
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5G

Al / ML

AR / VR

Big Data
Blockchain
Facial Recog.
loT / Sensors
Robotics / RPA
Drones
Speech Recog.
3D Print
Video Anal.
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Example Day to Day Metrics
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m Effectiveness Efficiency Utility

Workplace
Functionality

Proper Asset
Operation

Maintain Asset
Health

Maintain Asset
Condition

Organization
Objectives

Effective FM
Operations
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Occupant Sat.
DMWO/Occupant
% Space SLA

% Unsched. WO
% Environ. SLA
% Cleaning SLA

Outage Rate
% Maint. SLA
% Scheduled WO

FCI (by system)
Asset RAV/Market
Compliance

Safety Incidents
Comply Incidents
EUI

% Green SLA

Staff Engagement
Process Initiatives

Space Availability
Response Time/DMWO

Complete Time/CMWO

Detect/Correct Time

% Ontime PdM, PM

Projects on Schedule

Detect/Correct Time

Staff Vacancy Duration
Initiatives on Schedule

Space Utilization
GSF/Occupant

Cost of Cleaning

% Cost Corrective
Maint. S/activity

Projects on Budget
RenewalCapital/RAV

Incremental Cost/
Savings

GSF/FTE
Budget Variance
TCO

Assessment of current
space & identify shortfalls
/ surpluses

Assessment of how well
you are operating facility

Assessment of how well
you maintain facility

Assessment of facility
investment impact

Assessment of how well
you are meeting
organizational goals

Assessment of how well
you are managing FM
resources

Handout and feedback form: facilityissues.com/nfmt2020



