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About me – Daniel J. Power

• Technology generalist

• Decision support advocate

• Data and decision scientist

• Professor, Editor and blogger• Professor, Editor and blogger

• University of Wisconsin - Madison, MBA 1981, Ph.D. 

• I live in Cedar Falls, Iowa USA

, MBA 1981, Ph.D. 1982

2



Video calling as an example of ‘big data’

• How much data bandwidth does a Skype call use 
• Skype-to-Skype: 50kbps or around 3MB for one minute of 

• A Skype video call uses from 260mb/hour to 600mb/hour (Verizon

• How much data storage space is needed to store two minutes of 

There is no exact file size for a two minutes video. The size will depend on the quality of the 
video and the format of the video. Here are some approximate file sizes according to quality: 
excellent quality DVD (Mpeg20) approximately 80MB, Mpeg4 
at http://www.askmefast.com/How_many_megabytes_is_30_minutes_of_video

• How can we use video data for decision support? What are possible use cases?
• Real-time recognition of faces, objects, events, and then create alerts

• Archival analysis of video to investigate activities

• Quality control, security, policing, customer service

Video calling as an example of ‘big data’

a Skype call use per minute? 
: 50kbps or around 3MB for one minute of calling

to 600mb/hour (Verizon)

How much data storage space is needed to store two minutes of a video stream?

There is no exact file size for a two minutes video. The size will depend on the quality of the 
video and the format of the video. Here are some approximate file sizes according to quality: 
excellent quality DVD (Mpeg20) approximately 80MB, Mpeg4 - approximately 100MB 

http://www.askmefast.com/How_many_megabytes_is_30_minutes_of_video-qna385739.html

How can we use video data for decision support? What are possible use cases?
time recognition of faces, objects, events, and then create alerts

Archival analysis of video to investigate activities

Quality control, security, policing, customer service



Comparing Gartner Hype Cycles 

• In July 2012, noSQL Databases and Data Science were rising technology 
trends, while Social analytics was at the peak of inflated expectations. 
Predictive analytics was at the plateau of productivity.

• In July 2013, Big Data was at the peak of inflated 
analytics was moving toward the trough of disillusionment. 
analytics was at the plateau of productivityanalytics was at the plateau of productivity
rising technology trend.

• In July 2014, Big Data and Content Analytics was 
of disillusionment and the Internet of Things was 
expectations. Data science and prescriptive 
technology trends. Virtual reality and In
slope of enlightenment. Big data is at the marketing stage and it is a 
marketing term.

Hype Cycles 2012-2014

Databases and Data Science were rising technology 
trends, while Social analytics was at the peak of inflated expectations. 
Predictive analytics was at the plateau of productivity.

the peak of inflated expectations. Content 
analytics was moving toward the trough of disillusionment. Predictive 
analytics was at the plateau of productivity. Prescriptive analytics was a analytics was at the plateau of productivity. Prescriptive analytics was a 

In July 2014, Big Data and Content Analytics was moving toward the trough 
disillusionment and the Internet of Things was at the peak of inflated 

Data science and prescriptive analytics were rising 
trends. Virtual reality and In-Memory analytics were on the 

slope of enlightenment. Big data is at the marketing stage and it is a 
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Gartner Hype Cycle 2014

http://www.gartner.com/newsroom/id/2819918
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Defining ‘big data’

• 2001: Doug Laney at Gartner describes big data in terms of Volume, 
Velocity and Variety

• 2012: Gartner updates definitions to: “• 2012: Gartner updates definitions to: “
velocity and high-variety information assets that demand cost
effective, innovative forms of information processing for enhanced 
insight and decision making.”

2001: Doug Laney at Gartner describes big data in terms of Volume, 

2012: Gartner updates definitions to: “Big data is high-volume, high-2012: Gartner updates definitions to: “Big data is high-volume, high-
variety information assets that demand cost-

effective, innovative forms of information processing for enhanced 
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Big Data metaphor

At the extreme end of one or more of the following dimensions: 

(1) data volume – measures the units of data storage on various media; 

(2) data variety – refers to the many formats of digital data including photos, email and text 
documents; 

(3) data velocity – according to Gartner, ‘mean(3) data velocity – according to Gartner, ‘mean
fast the data must be processed to meet demand’; 

(4) data variability – according to SAS, means ‘data flows can be highly inconsistent with 
periodic peaks’; 

(5) data complexity – according to SAS, means
and challenging to link, match, cleanse and transform data across systems 

Data is an expanding ‘box’ with multiple attributes.

Power, D.: Using ‘Big Data’ for analytics and decision support. Journal of Decision Systems, 23:2, pp. 222

the extreme end of one or more of the following dimensions: 

measures the units of data storage on various media; 

refers to the many formats of digital data including photos, email and text 

eans both how fast data is being produced and how eans both how fast data is being produced and how 
fast the data must be processed to meet demand’; 

according to SAS, means ‘data flows can be highly inconsistent with 

eans data is from multiple sources and it is difficult 
and challenging to link, match, cleanse and transform data across systems 

is an expanding ‘box’ with multiple attributes.

Power, D.: Using ‘Big Data’ for analytics and decision support. Journal of Decision Systems, 23:2, pp. 222-228 (2014)
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High Volume, High Velocity, and High Variety Data

Power, D.: Using ‘Big Data’ for analytics and decision support. Journal of Decision Systems, 23:2, pp. 222

High Volume, High Velocity, and High Variety Data

Power, D.: Using ‘Big Data’ for analytics and decision support. Journal of Decision Systems, 23:2, pp. 222-228 (2014)
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New Data Stream DimensionsNew Data Stream Dimensions
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Using ‘big data’

• Big data must be analyzed to inform decision making by managers 

• Big data must be analyzed to inform 
product

• Not yet clear if or how the expanding data space can support novel • Not yet clear if or how the expanding data space can support novel 
decision making, especially strategic 

• Managers want better data and desire the "right" data at the "right 
time" and in the “right format" to support targeted 

Big data must be analyzed to inform decision making by managers 

Big data must be analyzed to inform customers of a data and analytics 

yet clear if or how the expanding data space can support novel yet clear if or how the expanding data space can support novel 
decision making, especially strategic decision making

Managers want better data and desire the "right" data at the "right 
time" and in the “right format" to support targeted decisions
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Organization Decision Making General Use Cases

Based on Anthony, R.N.: Planning and Control Systems: A Framework for Analysis. Cambridge, MA: Harvard 

University Press (1965)

Organization Decision Making General Use Cases

13Anthony, R.N.: Planning and Control Systems: A Framework for Analysis. Cambridge, MA: Harvard 



What is a decision support use case?

• a use case is a list of steps, typically
role and a system, to achieve a goal.

• use case diagrams show business use cases, actors, and the 
relationshipsrelationships

• IBM website at http://www-01.ibm.com/software/data/bigdata/use
cases.html explains that "a use case helps you solve a specific 
business challenge by using patterns or examples of technology 
solutions.”

• a decision support use case documents 
decision is made

upport use case?

is a list of steps, typically defining interactions between a 
a system, to achieve a goal.

business use cases, actors, and the 

01.ibm.com/software/data/bigdata/use-
cases.html explains that "a use case helps you solve a specific 
business challenge by using patterns or examples of technology 

use case documents how a particular business 
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Need to 

document 

Decision Support 

Use Cases

Use Case 

DescriptionDescription
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Some 

‘big data’ and 

analytics

decision 

support use

casescases
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Datameer and IBM big data uses cases

• Customer analytics

• Data-driven products and services, including personalization 

• Enterprise Data Warehouse optimization and data warehouse 
modernizationmodernization

• Operational analytics and monitoring business operations, and 

• Fraud detection, compliance, security/intelligence 

and IBM big data uses cases

products and services, including personalization systems

Data Warehouse optimization and data warehouse 

analytics and monitoring business operations, and 

detection, compliance, security/intelligence extensions
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Setting Personalized Insurance Premiums 

• Insurance companies are starting to collect data on driving habits utilizing sensors in their 
customers' cars. 

• Sensors capture driving data, such as routes driven, miles driven, time of day, and braking 
abruptness. 

• Data is used to assess driver risk; compare individual driving patterns with other statistical 
information, such as average miles driven and peak hours of drivers on the road. 

• Driver risk plus actuarial information is then corre• Driver risk plus actuarial information is then corre
competitive and more profitable rate for the company. 

• Large volume of continuous data must be collected, stored, and correlated. 

• Hadoop is used for acquisition and reduction of the automobile sensor data. 

• Master data and certain reference data including customer profile information are likely to be 
stored in the existing DBMS systems, and a NoSQL database can be used to capture and store 
reference data that are more dynamic, diverse in formats, and change frequently. 

• Project R and Oracle R Enterprise are appropriate choices for analyzing both private insurance 
company data as well as data captured from public sources. 

• And finally, loading the MapReduce results into an
exploration and data correlation. 

Sun,H. and P. Heller, “Oracle Information Architecture: An Architect’s Guide to Big 

Insurance Premiums Use Case

to collect data on driving habits utilizing sensors in their 

capture driving data, such as routes driven, miles driven, time of day, and braking 

individual driving patterns with other statistical 
and peak hours of drivers on the road. 

orrelated with policy and profile information to offer a orrelated with policy and profile information to offer a 
competitive and more profitable rate for the company. 

must be collected, stored, and correlated. 

acquisition and reduction of the automobile sensor data. 

data and certain reference data including customer profile information are likely to be 
stored in the existing DBMS systems, and a NoSQL database can be used to capture and store 
reference data that are more dynamic, diverse in formats, and change frequently. 

R and Oracle R Enterprise are appropriate choices for analyzing both private insurance 
company data as well as data captured from public sources. 

to an existing BI environment allows for further data 

Information Architecture: An Architect’s Guide to Big Data,” Oracle, August 2012. 18



Using in-car sensors or

Meek, T., “In-Car Sensors Put Insurers In The Driver's Seat,” Forbes,  6/27/2014 at URL hNp://www.forbes.com/sites/ptc/2014/06/

car-sensors-put-insurers-in-the-drivers-seat/

telematics

Car Sensors Put Insurers In The Driver's Seat,” Forbes,  6/27/2014 at URL hNp://www.forbes.com/sites/ptc/2014/06/27/in-
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http://www.blue-yonder.com/blog-e/wp-content/uploads/2014/08/dhl_2.jpgcontent/uploads/2014/08/dhl_2.jpg
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http://www.ibmbigdatahub.com/presentation/big-data-and-analyticsanalytics-manufacturing-industry-vaasan-group
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Decision support use cases in retail

http://www.blazeclan.com/insights/solving-

Decision support use cases in retail

-your-big-data-use-case-on-aws-cloud/
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Public Safety use cases

Haisler, D., "Top 10 Uses of Predictive Technology Making Our Communities Safer," Government Technology, December 2, 2014 at 

URL http://www.govtech.com/photos/Top-10-Uses-of-Predictive

, D., "Top 10 Uses of Predictive Technology Making Our Communities Safer," Government Technology, December 2, 2014 at 

Predictive-Technology-Making-Our-Communities-Safer.html
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Utility company decision support use case

Haisler, D., "Top 10 Uses of Predictive Technology Making Our Communities Safer," Government Technology, December 2, 2014 at 

URL http://www.govtech.com/photos/Top-10-Uses-of-Predictive

Utility company decision support use case

, D., "Top 10 Uses of Predictive Technology Making Our Communities Safer," Government Technology, December 2, 2014 at 

Predictive-Technology-Making-Our-Communities-Safer.html
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Supporting Strategic Decision Making?

• Important for managers and Information Technology professionals to understand data
decision support systems and how such systems can provide business intelligence and 
performance monitoring. 

• Literature provides few or no examples of data-driven decision support for strategic 

• Guszcza and Richardson (2014), in a Deloitte Revie
planned and executed, data analytic methods enable organizations to make more effective 
decisions. Anecdotal evidence abounds." They are
data, noting it is false that big data is necessary for analytics to provide big value.
decisions. Anecdotal evidence abounds." They are
data, noting it is false that big data is necessary for analytics to provide big value.

• Former Chairman of the Board of Governors of the IBM Academy of Technology, Irving 
Wladawsky-Berger (2013) noted in a guest column in the 
making has long been a subject of study and given
decade, it’s not surprising that data-driven decision making is one of the most promising 
applications in the emerging discipline of data science.” 

• Wladawsky-Berger explores the use of big data in decision
Data and data science to help with strategic decis
more research to understand how to use them under different contexts.”

Supporting Strategic Decision Making?

for managers and Information Technology professionals to understand data-driven 
decision support systems and how such systems can provide business intelligence and 

driven decision support for strategic decisions  

eview article, state "Today few doubt that, properly 
planned and executed, data analytic methods enable organizations to make more effective 

y are more skeptical about the necessity of using big 
data, noting it is false that big data is necessary for analytics to provide big value.

y are more skeptical about the necessity of using big 
data, noting it is false that big data is necessary for analytics to provide big value.

Former Chairman of the Board of Governors of the IBM Academy of Technology, Irving 
in a guest column in the Wall Street Journal that “Decision 

given the explosive growth of Big Data over the past 
driven decision making is one of the most promising 

applications in the emerging discipline of data science.” 

explores the use of big data in decision-making and concludes “the use of Big 
ecisions is in its early stages and requires quite a bit 

more research to understand how to use them under different contexts.”

25



Supporting Operating Decision Making

• Big data is a reality, but the claims of vendors about its uses often seem over 
stated. 

• Analyzing "big data" to find a great business plan or to identify the next 
revolutionary product idea seems like wishful thinking. 

• Evaluating potential operating decision making use cases can help managers • Evaluating potential operating decision making use cases can help managers 
decide if resources should be dedicated to exploiting “big data”.   

• Develop use case diagrams that show how
new data source with one or more of the “big data’ characteristics of high 
volume, high variety, high velocity, high volatility and high variability.

• There should be optimism about finding novel use cases for new data sources. 

• Better defined decision making use cases can help senior managers assess the 
value of new data sources.

Supporting Operating Decision Making

, but the claims of vendors about its uses often seem over 

"big data" to find a great business plan or to identify the next 
revolutionary product idea seems like wishful thinking. 

potential operating decision making use cases can help managers potential operating decision making use cases can help managers 
decide if resources should be dedicated to exploiting “big data”.   

 how an analytical task is performed using a 
new data source with one or more of the “big data’ characteristics of high 
volume, high variety, high velocity, high volatility and high variability.

be optimism about finding novel use cases for new data sources. 

defined decision making use cases can help senior managers assess the 
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More Conclusions

• Identifying and documenting decisi
expanding data sources is an urgent need

• Managers perceive and anticipate b
more facts are used in decision making

• Analytics, communications, data technologies and decision support 
are enabling a global, data-driven society

• Our emerging global society is highly interconnected and many 
people rely on information technology to support decision making

• The increasing volume, velocity and variety of data is important to 
building new decision support functionality

ecision support use cases for new and 
expanding data sources is an urgent need

ate better outcomes from decisions if 
more facts are used in decision making

Analytics, communications, data technologies and decision support 
driven society

Our emerging global society is highly interconnected and many 
people rely on information technology to support decision making

The increasing volume, velocity and variety of data is important to 
building new decision support functionality
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