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WHAT IS BIG DATA?

• Big Data refers to the large volume of mixed data that cannot be processed 
using traditional database techniques.

• Big Data includes:

• Structured data (ie SQL databases)

• Unstructured data (text files, facebook, twitter, audio, video, PPT)

• Big Data sources:

• Traditional data from transactional processing

• Machine data and logs (ie IoT)

• Web clicks

• Social networking



WHAT IS BIG DATA?

Wisdom

Knowledge

Information

Data

Raw: Red 192.23.423.5

Meaning: The light at 

1st and Tech is Red

Context: The light I’m 

approaching is turning RED

Applied:  I better stop 

the car



Data as Prescriptive

(foresight)

Data as Predictive

(insight)

Data as Descriptive
(hindsight)

WHAT IS BIG DATA?



WHAT IS BIG DATA?

• Massive

• Fast Flowing

• Fast Changing

• Convoluted

• Noisy

• Distributed

• Needs analysis

AT&T collects 30 billion data points per hour to measure network quality

More than 122 billion credit card transactions are processed annually

Soon we will generate as much data in one minute as it took the world 

to generate from the beginning of time to 2008

IoT will result in more than a trillion sensors each generating data

Google processes tens of petabytes of data per day

1 petabyte = 1 Million gigabytes (GBs)

YouTubes adds over 18,000 hours of video every hour

Humans produce 2.5 exabytes (billion gigabytes) of data per day



WHAT IS BIG DATA?

•Volume  

We’ve gone from a world of megabytes or gigabytes to petabytes and 
exabytes

•Velocity

Data is moving quickly and continuously and it can be perishable.

•Variety

Data exists in many forms  (DB, text, social media, audio, video, PPT)

•Veracity

There are inconsistencies in data



WHAT IS THE IMPLICATION?

• Focus on the “what” versus “why”
As companies strive to move quicker to be ahead of the competition there’s 
no time to understand the “why” before reacting

• Focus shifts towards trends instead of exactness

• With massive data, hidden information can be revealed
Hence the term “data mining”.

We are looking for nuggets of actionable data

• Relying less on instinct and more about letting data provide the 
answers



CASE STUDY 1

Tamoxifen

• In 2016, an estimated 246,000 cases of breast cancer were diagnosed

• In 1977, FDA approved Tamoxifen for the treatment of breast cancer

• The drug was thought to have an 80% success rate

• By applying big data analytics to millions of outcomes a new insight was 
found:

Tamoxifen is not 80% effective, rather its 100% effect in 80% of 
patients based on genetic markers

• Volumes of data was supplied by worldwide data-points and granularity was 
obtained by the application of big data to human genomics and DNA 
sequencing.



CASE STUDY 

Target

• Large chains study massive amounts of data to understand shopping habits, 
drivers, and influencers to get ahead of the competition

• Example: Diaper shopping starts a new shopping cycle

• Target analyzed historical shopping data about those in retrospect who were 
shown to have been expecting

• They realized expected mothers changed their diets, wardrobes, and vitamin 
purchases

• They created predictive models from vast amounts of data to anticipate a set of 
shopping behaviors (techniques such as clustering)



CASE STUDY 3

Georgia State Student Success Initiative

• Georgia State analyzed 140,000 student records and 2.5 million grades from 
10 years of university data.

• They found 800 unique circumstances that increase the likelihood a student 
will drop out or fail out.

e.g.  a student getting an A or B in their 1st core course has a 75% chance of 
graduating while the student getting a C has only a 25% chance.

• Data Analytics software can scan for red flags, and within 48 hours 
counselors reach out to affected students.

• Students are then empowered to take action: get tutoring, change major.



OTHER APPLICATIONS

Fraud Detection

• To determine fraud can’t just use a sample, need to look at all the data

Call Centers

• Call centers use Big Data to look at historical data (call history), customer 
access to website, and even comments on social media

• Big Data can make recommendations as to whether to issue a refund, 
arrange a return, or issue a coupon.



WHAT ARE THE IMPLICATIONS?

• Business can respond quicker

• Businesses can run the operations more efficiently and 
effectively

• Businesses can improve customer satisfaction by being 
proactive

• Businesses can gain an advantage over their competition

• Business can ask more questions



CAUSES
(AN EXPLOSION OF DATA)

• Advancement in technology (data distribution and FMS)

• Internet (especially social media)

• Smartphones

• Cloud services

• Cheap data storage (ie Thumbdrives)

• Internet of Things (IoT) (Smart home, smart cars, smart cities, manufacturing)

• Machine to Machine (M2M)

• And don’t forget “wearables”



WHAT DOES THIS HAVE TO DO TO 
SUPPLY CHAIN?

• Supply Chain is constantly seeking to drive down costs
• A $1 saved in a company’s operation contributes more to the bottom line than 

$1 increase in revenue

• Supply managers  regularly conduct analysis and are required to report to  
upper management

• Supply managers are looking for competitive advantages

• Supply managers want tools to better forecast demand

• Supply Chains are becoming more complex – more information will be 
needed to mange them

• How can we link disparate sources of data to identify trends and anticipate 
behaviors?



WHAT DOES THIS HAVE TO  DO TO 
SUPPLY CHAIN?

Trucking and logistics are already utilizing data analytics

• behavioral patterns - driver performance

o Companies are monitoring cell-phone usage while on the job

• vehicle-centric data -various devices and sensors on the vehicle

o Tree pressure, oil pressure, engine performance

o Vehicle maintenance

o Anticipatory maintenance - avoid breakdowns in the field.

• operational data collected within a company’s enterprise systems

• administrative data  - human resource systems,  driver histories

• telematics, warehouse information, routing information, point of sale in the stores

o Re-routing trucks around closed roads, road construction



SUPPLY CHAIN APPLICATIONS

MATTEL

• Not necessary to know every level of detail in order to identify what deserves 
their attention.

• Employees were drowning in a sea of data, reports, emails, and spreadsheets

• Senior-level managers don’t want a deep dive…

• They want to be able to skim the information, quickly draw a conclusion and take 
action.

• Identify the most important metrics

• All employees know that senior managers are looking at the KPIs…it drives behavior.

• Make sure analytic results are readily available to people in the front line.

• Share KPIs and analytics across the organization….greater supply chain productivity



SUPPLY CHAIN APPLICATIONS

MATTEL

• The benefit of big data:

• Maximize siloed data, by taking it across the organization and put it to work in new 
ways.

• Let the data talk

• Base all analytics solely on the evidence of data



SUPPLY CHAIN APPLICATIONS

MATTEL

• Work crew managers more effectively plan and supervise shift-work schedules

• Dispatchers are reducing vehicle trips and travel time by accurately diagnosing 
problems prior to dispatch

• Reduced workplace accidents and injuries by applying analytics to pinpoint the 
people, locations, times, and situations that pose the greatest risks

Source: Illuminating the Murky Data Abyss, APICs September/October 2016



SUPPLY CHAIN APPLICATIONS

From Mundane to Profound

Here’s how the Internet of Things is reshaping supply networks.

By Alex Blanter

ISM Supply Management, Technology Supplement



SUPPLY CHAIN APPLICATIONS

IoT is a “a seamless combination of embedded intelligence, ubiquitous 
connectivity and deep analytical insights that creates unique and disruptive 
value for companies, individuals and societies.

Here’s the point…

We have the ability to uniquely identify individual physical objects, sense their 
condition and behavior, transmit and collect that data over short and long 
distances and in real time and analyze and act on that information.

The world’s data generation will increase tenfold from 2013 to 2020 with the 
volume of business data doubling annually.



SUPPLY CHAIN APPLICATIONS

Using Data Science for Predictive Maintenance

• Organizations often face the challenge of ensuring maximum availability of critical 

manufacturing systems, while simultaneously minimizing the cost of maintenance and 

repairs. 

• Early identification of potential concerns helps organizations deploy limited resources 

more cost effectively and maximize equipment uptime.

• Leveraging machine learning and data science on available manufacturing or 

operations data to help :

o Prevent equipment failure

o Minimize maintenance costs

o Reduce unplanned downtime

o Avoid cost for failure recovery



SUPPLY CHAIN APPLICATIONS

• Energy Efficiency - optimize door open times for warehouse for energy 
savings

• Production Optimization - GM using humidity sensors to adjust production 
lines so cars are not painted in overly humid conditions

• Safety improvement – equipment status and movement of physical goods.

• Procurement automation – printers are now capable of detecting toner 
levels and placing an order when the toner falls below a predefined level

• Post sales – monitoring of products to monitor performance and anticipate 
end of life.



SUPPLY CHAIN APPLICATIONS

• Smart tools 

• Track tools on the shop floor so that you know the location of any tool to an 
accuracy of 30 cm. Tools constantly send information about their location, which is 
recorded and stored.

• Tools can be remotely programmed and provisioned for specific tasks. As the 
location of each tool is known, the solution deploys the required program to the 
tool, automatically. The tool performs the programmed action, with zero human 
intervention from program to completion.

• Sensors in the tool are designed to record key parameters such as rpm or torque. 
The data is stored in a central database.

• Analytics on the stored data provide insight on key parameters, such as how much 
force was applied to a particular screw. This data is used to ensure quality and 
conformance



VISUALIZATION

• With an influx of data, the challenge is to….. 

o Collect (what is needed, where does it reside, who has access)

how to connect disparate sources of data)

o Clean (identify and remove erroneous data)

o Analyze (make sense of the data and interpret the results)

o Report (Convey the right information to the right people)

o Take action (information is of no use, if we don’t react)



VISUALIZATION

• Whatever you title, you’re probably also an analyst….. 

o Procurement analyst…spend analysis

o Demand Analyst….forecasting analysis

o Budget Analyst….budget analysis, cost analysis

o Logistics Analyst…transportation analysis

o Supply Analyst….supplier analysis, monitoring inbound supply chain, supply 
risk/compliance, supplier performance.

• Data Analysis is part of what we do….. 





VISUALIZATION

• Why use Visualizations?

o Answer Questions

o Enable decision making

o Present an argument or tell a story

o Persuade

o Identify Patterns and trends

o Memory Retention

 A person can store 3 to 9 chunks of data in short-term memory

 Individual numbers are a chunk, but a graph with multiple lines is also a “single” 
chunk



VISUALIZATION

• Key Visualizations Principles

o Keep a goal in mind (what is the point you are trying to make)

 Your goal is a point of reference

 It may be the data will tell you something different

o Maximize information and minimize ink

 Keep it simple

o Build dynamically (this is possible with newer visualization tools)



VISUALIZATION



VISUALIZATION
Key Performance Indicators for the Month of _________, 20XX
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VISUALIZATION

• Available Visualizations Tools

o Microsoft Power BI

 Per Microsoft, “Power BI is a suite of business analytics tools to analyze data 
and share insights. Monitor your business and get answers quickly with rich 
dashboards available on every device.

 Power BI is inexpensive and may also be free

o Tableau 

 Per me, Tableau is a  “better” suite of business analytics tools to analyze data 
and share insights.

 Tableau charges a license fee



VISUALIZATION

• Available Visualizations Tools

o Microsoft Power BI

 https://blogs.msdn.microsoft.com/microsoft_press/2016/06/16/free-ebook-
introducing-microsoft-power-bi/

o Tableau 

 http://www.tableau.com/

 http://www.tableau.com/trial

https://blogs.msdn.microsoft.com/microsoft_press/2016/06/16/free-ebook-introducing-microsoft-power-bi/
http://www.tableau.com/


VISUALIZATION
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VISUALIZATION

• Visualization Techniques

o Add additional dimensions using color or varying the size of a marker

o For charts that include geographical data, visualizations can utilize maps

o Use visualization tools to dynamically evaluate and select the chart or series of 
charts to that best explains your story

o Visualization tools also include dashboard functionally to integrate multiple 
charts on a single page and update dynamically.



VISUALIZATION

• Visualization Do’s and Don’ts

o Use metrics that are specifically defined, agreed upon, and understood.

o Don’t make dashboards too complex

 Focus on functionality, not perfection.

o Don’t clutter a dashboard with low value metrics and graphics

o Keep dashboards up to date on a regular basis.

o Use the data for monitoring, measuring, and improvement.

o Relate data sources that were once unrelated (blending data)



VISUALIZATION



VISUALIZATION



VISUALIZATION

Visualization Demo



VISUALIZATION

Thank you


