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Session Topics 
 What Is Meant By “Big Data” 

 The Impact of Mobile Technology 

 The Internet of Things (IoT) 

 Case Study – Machine To Machine Monitoring 

 Example Use Cases For “Big Data” In Facilities 

 Questions and Next Steps 



What Is Big Data? 
 C-Level Execs Value Data, 

Have No Idea What to Do 
With It 
Almost all C-suite executives at 
large enterprises believe data and 
analytics are important to their 
business, but most are struggling to 
become data-driven businesses.  
More than half say they don’t even 
know what data to collect? 

Thor Olavsrud - CIO 



What Is Big Data? 
Industry leaders like Gartner use phrases like… 
• Volume: the amount of data 
• Velocity: the speed of information flowing into the enterprise 
• Variety: The kind of data available  
…to define big data. 
Helpful Definitions:  
• Big data is any collection of data sets so large and complex that it 

becomes difficult to process them. 
• Big data is a collection of data from traditional and digital sources, 

inside and outside your company, that represents a source for 
ongoing discovery and analysis. 



What Is Big Data? 
Types of Big Data: 
• Unstructured data comes from information that is not organized or 

easily interpreted by traditional databases, - it’s text-heavy, think 
Twitter tweets, and other social media posts. 

• Multi-structured data refers to a variety of formats and types, and 
can be derived from interactions between people and machines, 
such as web applications or social networks. A great example is it 
includes a combination of text and visual images. 

• Machine-to-Machine data, which is likely to increase drastically in 
the coming years. More and more things are being equipped with 
sensors to better understand, analyze and make decisions about the 
way the business processes perform.  

 



What Is Big Data? 



What Is Big Data? 
“As customers become more and more demanding, organizations 
are being tasked with finding the right answers at a faster pace. 
Further complicating the issue is the challenge of ever more 
complex equipment and products.” 

 “As a result of connecting service and asset management, Best-
in-Class companies experience less unscheduled asset downtime 
and greater improvements in average repair time.” 

 *THE FUTURE OF SERVICE: BUILD A BOND WITH ASSET MANAGEMENT  

- Aberdeen Group May 2015 



The Desire To Go Mobile Is Not New 



The Impact of Mobile Technology 
• Video and pictures are 

more important than ever 

• Everything is aware 

• Discovery is the new black 

• Data, data, data 



The Impact of Mobile Technology 
Emerging mobile technologies include: 

• Geo-location 

• Low-power Bluetooth or Wi-Fi beacons 

• Out-building and In-building navigation 

• HTML5 & CSS3 

• Contextual application/augmented reality 

• Cloud computing 

• Near-Field Communications (NFC) 

• Voice and sensory-based recognition 

• M2M 

• Pervasive Wi-Fi in facilities 

• “Wearables” or mobile-embedded sensors 

 
 

The combination of these technologies will revolutionize the way mobile services 
are offered and facilitate a whole new layer of ‘everything - everyone - 
everywhere’ interactions (“The Internet Of Things”). 



Making 
 BIG data  

Small  

Small data connects people with timely 

meaningful insights. 

It is derived from big data and/or “local” 

sources. 

The challenge is to have it organized, often 

visually, to be accessible, understandable, and 

actionable for everyday tasks.   “Personalized Data” 

The Impact of Mobile Technology 



Connecting 
wirelessly 
enabled 

objects to a 
central data 

platform 

 Machine to 
Machine 

communication 

Allows for 
cloud 

analytical 
capabilities 

 Tracking areas 
of high value by 

combining 
complimentary 

data sets 

Granular 
control 

The Internet of Things 





Case Study – Machine To Machine Monitoring 

“THINGS” 



Step One – Tracking and Maintain Assets 
9% to 22% Maintenance Savings 
 

• Contractor Time and Attendance (1% to 3%) 

• Automated Invoicing (0.5% to 2%) 

• Improve Fix and Replace Decisions (0.5% to 2.5%) 

• Capture billing errors (2% to 3%) 

• Reduction in personnel (0.5% to 2%) 

• Improve Planned and Preventive Maintenance (1% to 2.5%) 

•Warranty Tracking (1.5% to 3%) 

• Vendor Compliance (2% to 4%) 

Business Challenges 
• 0.5% - 2% of total revenue is spent on maintenance 
• Lack of automated processes have driven up costs and inefficient 

spending 
• Inefficient management of third party contractors 

CORPORATE 
CALL CENTER 

 STORE PORTAL 

PROCUREMENT 
MANAGER 

INTERNAL 
CONTRACT 

MANAGEMENT 

• TCO based purchases 
• Integrated to store design 

and construction 
• Eliminate paperwork 

• Validate work order 
• Approve work order 
• Dispatch work order 
• Warranty validation 

• Place work orders 
• Visibility or work 
• Eliminate manual        

process 

MOBILE SERVICEPROVIDER 

• Time and attendance 
tracking 

• Work order visibility 

• Work planning 
• Time and attendance tracking 
• Efficiency tracking 
• Parts and Inventory 

• Uptime tracking 
• Budget tracking 
• Control management 
• Invoice applications 
• Exception management 

Corporat
e 

FINANCE MANAGER 

MAINTENANCE MANAGER 

• Automated accounts 
payable 

• Capture billing errors 
• Contractor compliance 

A P I ’ s  

C O M M O N  
I N T E R F A C E

S  



Step Two – Connection of Things 

CONTROLS SYSTEM 

A P I ’ s  

C O M M O N  I N T E R F A C E S  

DATA 
WAREHOUSE 

Single-system 
visibility: 

Transparency of 
complete event 

lifecycle 

Reduction in 
maintenance work 

following implementation 

RESULTS 



Step Two – Connection of Things 

CENTRAL 
MONITORING 

HVAC Alarms 

Lighting Alarms 

Refrigeration Alarms 

Bakery 

Lifts/Escalators 

Fuel & Car Wash 

Security Alarms 

COLLECT, NORMALISE, 
ANALYZE & TRIAGE 

CORRECTIVE ACTION  
Remote correction or Site Visit 

A C B 

FINAL  
CORRELATION AND 

ANALYSIS 

! 

D 

RAW ALARMS 
100,000 

FILTERED ALARMS 
40,000 

 CRITICAL ALARMS 
10,000 

  

Progressive Reduction of Alarm Volume by up to 90% 

ALARM IDENTIFICATION AUTOMATED NOTIFICATION 
OR SITE INQUIRY TO CONFIRM 

OR ROUTE FOR BUREAU 
ASSESSMENT WHERE 

REQUIRED Flagged Conditions Rules Engine 
applied leveraging multiple data 
points: 
- Alarms & Telemetry 
- Maintenance events 
- Energy & weather data 
- Site attributes & other 

How it works 



Step Three – Using Big Data to Predict Failure 
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COST $ $ 
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$ 

$ 
$ 
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$ 
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$ $ $ $ $ 

Solenoid valve is open 
for sustained 3 hours for 

3 times in a day 

Air on, air off difference 
is negative for 

sustained 30 min or 
more in a 24 hr. period  

Air on, air off difference is greater 
than 8 degrees for cumulative 8 

hours or more in a 24 hour period  

Defrost on a case 
exceeds 60min,   

4 consecutive times 
 in 96 hrs. 

EQUIPMENT 
FAILS! 

Does equipment just fail, or are 
there are warning signs?  

This refrigerated case is 
holding temperature 
however there is a 95% 
likelihood it will fail in the 
next 3-7 days 
• Using 45% more energy 
• Defrost Cycle extended 
• Air on/air off difference 

> 8 degrees 
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MAINTENANCE 
EVENTS 

ALARM DATA 

REFRIGERATION 
EVENTS 

METER DATA 

COLLECT, STORE, 
NORMALIZE 

 

AUTO ALERT BASED 
ON PROBABILTY 
AND FINANCIAL 

IMPACT 
 

PROVIDE ANALYSIS 
TOOLS TO CONFIRM 

ACTION 
 

ENERGY DATA 
WAREHOUSE 

ENERGY 
ALERTING ANALYTICS 

WORK ORDER 
EMAIL 
PHONE CALL 

CORPORATE 
DASHBOARDS 

 

ENERGY VALIDATION 
 

TAKE ACTION 
 

Step Four – Sustainability and Energy 



Case Study – Results 

 Equipment uptime  

 Food Loss 

 Food Quality 

 Reduced Alarms 

 Compliance 

 Store Engagement 

 Work Orders 

 
 

 



Big Data 

Mobile 

Internet of 
Things 

Current business 
processes within facilities, 
energy, and new store 
design need to be 
evaluated with big data, 
mobile, and IoT as a 
means to improve. 

Example Use Cases For Big Data In Facilities 



Contract Coverage Extended Warranty OEM Warranty 

• Understanding the value of an asset at a facility allows maintenance teams to better manage expense and efforts taken to 
support it. 

• Tracking equipment and data including maintenance activities, specifications, purchase date, expected lifecycle, warranty 
information, service contracts, service history, and replacement cost enables decision makers to effectively make repair/replace 
decision ad-hoc as well as do advanced capital budgeting analysis. 

Expected Service Life 

 Asset x 
10,000’s 

Warranty 
Contractor 

Primary 
Contractor 

Secondary 
Contractor 

Maintenance 
Contract 

Maintenance 
Contract 

Replacement Cost 

Work order 
increase in cost 
and frequency 

Total Lifecycle Costs 

Planned 
Maintenance 

ASSE
T 

Understanding The Total Cost Of Ownership For Assets 

Asset Tracking 

Example Use Cases For Big Data In Facilities 



Warranty Management 

• Warranty details create a rule for a CMMS to follow 
• Work performed under warranty is automatically 

deducted from the invoice 
• Reporting can be done on warranty savings, new 

equipment failure rates, and mean time to failure 
 
 
 

Example Use Cases For Big Data In Facilities 



Root – Cause Analysis 
• Best-in-Class operators are using identified problem types (symptoms) and technical fault and action codes to 

benchmark equipment performance 

• Layering in site attributes, such as trading volume, intensity, climate, and operational environment provides 
much needed context 

• Reporting and Business Intelligence is used to evaluate mean time to failure, effectiveness of PPM activities, 
and conduct root/cause analysis 

– Why is equipment failing? 

– Who is most efficient at repair? 

– What is the failure’s monetary impact to the organization? 

– What OEM equipment performs best in each environment? 

 

 

 

 

“Corporations want value for money for the services they pay for and are prone to making comparisons with others to 
ensure they are not paying over the odds for the level of the service they receive.” 

-Paul Barton and Hui Min Ch'ng  

Example Use Cases For Big Data In Facilities 



Example Use Cases For Big Data In Facilities 
Capital Replacement Actionable Data 

– Work Order notifications 

– Exceeding asset thresholds 

– Ad-hoc Repair vs. Replace decisions 

– Comprehensive reporting 



Example Use Cases For Big Data In Facilities 
Additional Use Cases 

• Service provider contracts and associations 

– Warranty, OEM, problem type 

• Asset level documentation 

– Service & parts manuals 

– Photographs 

– Troubleshooting guides 

• Misuse and abuse 

• Straight line depreciation 

• Energy consumption 

– By site type 

• Improved equipment uptime 

– Capturing operational time 

– Monetizing impact of out of service 
assets 

• Advance work order triage 

– Provide your dispatchers with all of the 
relevant information for the asset in 
question on one screen 

• Service and invoice validation 

– By equipment type 
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