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About ACM

ACM, the Association for Computing Machinery is the world’s
largest educational and scientific computing society, uniting
educators, researchers and professionals to inspire dialogue,
share resources and address the field’s challenges.

ACM strengthens the computing profession’s collective voice
through strong leadership, promotion of the highest standards,
and recognition of technical excellence.

ACM supports the professional growth of its members by
providing opportunities for life-long learning, career
development, and professional networking.

With over 100,000 members from over 100 countries, ACM
works to advance computing as a science and a profession.

www.acm.org

Peter Aiken, Ph.D.

30+ years of experience in data
management

Multiple international awards &
recognition

Founder, Data Blueprint (datablueprint.com)
Associate Professor of IS, VCU (vcu.edu)
(Past) President, DAMA Int. (dama.org)

9 books and dozens of articles

Experienced w/ 500+ data management
practices in 20 countries

Multi-year immersions with
organizations as diverse as the

US DoD, Nokia, Deutsche Bank, Wells
Fargo, Walmart, and the

Engineering
Commonwealth of Virginia PeerlL ten
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Adapted from John Ladley

Various Maturity Frameworks

Data is the new oil!
Data is the new (s)oil!
Data is the new bacon!

. ) How do
. Makeit Make it What % \wWhydidit Whatwin ~Makeit  Whatdol "\ e What

Usage basis T Happen Happened T — P happen by want to Teu— should we
PP Faster ? ppen: ppen: itself happen? PP do next?

better?
Content basis  Events Trans- Reporting §Analyzing  Predictive R Collabor - Foresight

actions alize loop ative
Capa:::::: Initial Repeatable Defined Managed Optimized
Orgasza;::i: Operate: Consdlidate Integrate Optimize Innovate
Data is a lubricant! Data becomes a fuel!
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Big Data is
like teenage
sex

Everyone talks g da i

about it : VN1
l'H?H .”\"“, A
Nobody really nol SEDOUT L,
knows how to do 190y really kiows oW to do it
|t ‘.”.‘“ﬁ = 1117 b ’
| SEYONE thinks everyone klss
Everyone thinks GO It, 50 ey

vone claims they

everyone else is
are-doing it

doing it
So everyone
claims they are
doing it
Dan Ariely (via
facebook)
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MASLOW'S
HIERARCHY

Abraham Harold Mastow (Apd 1 1508 - e & 1970)
was a psychalogst who studied positive
humaon quaolifies and the ves of exempla-
ACCEPYANCE OF FACTS ry people. In 1954, Masiow created the
(sa.F-AcTUAuzmon) Hisrorchy of Human Needs and
expressad his thearnes in his book,
€ Motivalion and Personaiity,

OF NEEDS

Self-Actualization - A person's
motivation 1o reach his or
her full potential. As shawn
in Masiow's Herarehy of
Needs, o person's basic
— = needs must be met
SECURITY onoor. EMPLOYMENT, OF before salf-actuciza-
m m4 OF MW A\ fich canbe
ik W A\ ochisved.

www timvandevall.com |Copyright © 2013 Dutch Renaissance Press LLC
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Data Management Practices Hierarchy

You can accomplish

Advanced Data Practices
without becoming proficient
in the Basic Data

MASLOW'S
HIERARCHY
OF NEEDS

Advancec

’ Data
Management Practices e ticos
however this will: + MDM i
« Take longer *Mining O
* Big Data .9
« Cost more - Analytics |

* Deliver less

Demystifying Big Data

g- Data Analysis
- Origins

st e
per ey wpodic >
o .y

me business —

» Challenges S ﬁ'&y-_za:;:;gﬁﬂnformatlon
- Faced by virtually everyone ~ ST ﬂagemem
» Compliment

- Existing data management practices
* Pre-requisites

- Necessary to exploit big data techniques
* Prototyping

- Iterative means of practicing big data techniques

- Take Aways and Q&A

S el

techmques
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Old Beer Accounting

This records a purchase of "best" beer
from a brewer, ¢. 2050 BC from the

Sumerian city of Umma in Ancient Iraq
http://en.wikipedia.org/wiki/File:Alulu_Beer_Receipt.jpg
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The first references to beer dates to as early as 6,000 BC.
The very first recipe for beer is found on a 4,000-year-old
Sumerian tablet containing the Hymn to Ninkasi, a prayer to

the goddess of brewing.
http://www.neatorama.com/2009/02/18/neatolicious-fun-facts-beer/#IkNOhf
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Tally Sticks

From around 6,000 B.C.E.

Notches in a divided stick guaranteed
the authenticity of accounting data!

Cutting notches, representing a certain
amount of money, across the width of a
stick
Split stick lengthwise

Debtor takes one half (tally)

Debtee taking the other (foil)
Notches in matching halves

guaranteed the authenticity of both
side's data

The word for "contract" in written
Chinese is the symbol "large tally stick"
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sztuml and Political ;
OBSERVATIONS ,

Mentioned in a'following INDEX,
and made upon the

Bills of Morrality.

BY

Gapt. 7O0HN GRAY N7,
Fellow of the Royal Society.

With reference to the Government, Reli-
gion, Trade, Growth, dir,Difeafes, and the
feveral Changes of the faid CITY,

e Non, e ut mivetur Turbalaboro,
Contentus pancis Ledt oribus.—

The Fifch Edition, much Enlarged,

LONDO N,

Printed by Jobn Martyn , Printer to the
Eoyal Society, at the Sign of the Bell in St, Paul’s
Church-yard, MDCLXXVI,
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8000 |
Bills of Mortality, numbers of
Burials in London, 9 weeks in 1665 :
9000 4 :
o 8000 A—»YA
g 7000 8 ;
g 8000 N - \:\
4 5000 1 < B
p 4000 ——= .
8 3000
E 2000 ("Whereas of the Plague") 3
= 1000 -
—a— Total :
0 — T . 'r.\. N o = ~ Burials i
2 & & a8 & é 8 o
: R B e
Week ended Plague
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What will kappem?
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John Snow's 1854 Cholera Map o ondon

L/»;., = Y \

L

existed previously in
cartography, the John
Snow map was unique, ) X
using cartographic
methods not only to

>'( depict but also to analyze gf&

1 clusters of geographically
¢

% dependent phenomena
A\ VAN

i
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Formalizing Data Management

* Defend the Realm: [I [ F E N []
Th thorized hist f MI5
oy Chitstopher Androw il THE REALM
* World War | ‘

+ 1914

» At war with much
of Europe

* 14,000,000 Germans living
in the United Kingdom

* How to efficiently and
effectively manage
information on that many
individuals?

* The Security Service is responsible for "protecting
the UK against threats to national security from
espionage, terrorism and sabotage, from the activities
of agents of foreign powers, and from actions intended
to overthrow or undermine parliamentary democracy by
political, industrial or violent means."

SECRET
INTELLIGENCE
SERVICE MI6

i
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Svinging the. Compuior:kito Intesigence Work Question: What does the size of the next coffee crop, bull-

Some Far-out Thoughts on Computers fight attendance figures, local newspaper coverage of UN mat-
Orrin Clotworthy ters, the birth rate, the mean daily temperatures or refrigera-
Originally published in Studies i Ineligance Vol. 6, No. 4 (1962) tor sales across the country have to do with who will next

be elected president of Guatemala?

Answer: Perhaps nothing. But the qu&st.ion is not a
Predicted use of not frivolous one. There must be a cause behind each vote cast
; ; ; in an election. It may be a rational, emotional, super-
Just computing in the stitious, or accidental cause. The choice may derive from

A Jules Verne look at intelligence processes in a coming genera

inte”igen_ce months of conscious effort to weigh the pros and cons of the
community aspirants to office. It may be an automatic, tradition-bound
Also forecast action that requires not even a cursory exercise of the thought

process. Or the voter himself may not recognize why he de-

pred|Ct|Ve analytlcs cides as he does. But something will motivate him, and it

Accompanying may be closely correlative with one or more of the quantitative
privacy factors suggc-med in the opening question.
challenges To learn just what the factors are, how to measure them,

how to weight them, and how to keep them flowing into a com-
puting center for continual analysis will some day become a
matter of great concern to all of us in the intelligence com-
munity. I say “will” rather than “may"” because it seems to
me that this type of election analysis will be only the first
faltering step by an infant quantified behavioral science that
is going to be forced on us for its upbringing like a doorstep
*baby—and soon.
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Demystifying Big Data

- Data Analysis

Origins L :
3 o & ? & 2 o que—sﬁ'oni__ devalopmem te rhmquci o
¢ Challenges | g " e v organization umulnformatlon
: | T == T = st management
Faced by virtually everyone ¢ —EE e S

« Compliment
Existing data management practices
* Pre-requisites
Necessary to exploit big data techniques
* Prototyping
Iterative means of practicing big data techniques
- Take Aways and Q&A

UNLOCKING BUSINESS VALUE 24
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Data Inflation

Unit Size What it means

Short for “binary digit”, after the binary code (1 or 0)

Bit (b) ihery computers use to store and process data

Enough information to create an English letter or number in

By ) #lel computer code. It is the basic unit of computing

Kilobyte (KB) 1,000, or 2, bytes From “thousand” in Greek. One page of typed text is 2KB

From “large” in Greek. The complete works of Shakespeare total 5SMB. A typical pop
song is about 4MB

Megabyte .
(MB) 1,000KB; 2 bytes

Gigabyte (GB) 1,000MB; 2% bytes From “giant” in Greek. A two-hour film can be compressed into 1-2GB

From “monster” in Greek. All the catalogued books in America’s Library of Congress

Terabyte (TB) 1,000GB; 2«bytes | -\ erp

. All letters delivered by America’s postal service this year will amount to around
[FelEbYISHRR) S [E000IB 2R 16 5PB. Google processes around 1PB every hour
Exabyte (EB) 1,000PB; 2¢ bytes Equivalent to 10 billion copies of The Economist

The total amount of information in existence this year is forecast to be around

Zettabyte (ZB) 1,000EB; 2 bytes 1278

Yottabyte (YB) 1,000ZB; 2¢ bytes Currently too big to imagine

The prefixes are set by an group, the Bureau of Weights and Measures. Source: The Economist Yotta and Zetta were added in 1991; terms for larger amounts have yet to be established
" doto UNLOCKING BUSINE VALUE .
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AT&T Mobile Data Volumes Up 8,000%
Over Four Years What do they mean big?

PB/month 4
"Every 2 days we create as much
i information as we did up to 2003"
—  Eric Schmidt /.-.'"
Smart-Phone Shipment .4:“::
00 Worldwide and in China - 4
= Global
© China =
£ 400 @
o [t
5 50 2
@ 300 2
=] =
200 :
§ %5 g
= =
< 100 o
<

2007 2008 2009 2010
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Search Index

Google Search Results for the Term "Big Data"

10.0
M Big Data

0
1/1/2011 4/12011 71172011 10/1/2011 111/2012 4/1/2012 7112012 10/1/2012
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Number of Internet Pages Mentioning Big Data

40,000,000
M Big Data
30.000,000
o
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5 20,000,000
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things data producing capabilities to l()\lakc
perform services for them including SRS
' context, mobile, data, sensors and '

location-based technology
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The Internet of Things

Ly 1 S & Saners
oo
b, .

&fm“: ’ B
http://blogs.cisco.com/sp/from-internet-of-things-to-web-of-things/
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For two weeks this summer, when the world
2012 London Summer Games ISt il i 2012 London Summer Games
an unprecedented spike in the sheer volume of
B I G DA I A big data is expected to be generated on a
global scale. Are today's businesses and IT 6 0 G B Of d ata/seco n d

BY THENUMBERS e e iosomon e et o
200,000 hours of big data
will be generated testing

create during the 2012 Summer Games?
o %1@ systems
i e 2,000 hours media
: E@é E;_;%; coverage/daily
5 * 845 million Facebook users
averaging 15 TB/day
14,000+

* 13,000 tweets/second
~4Bze= BnewiB@]m” - 4 billion watching

* 8.5 billion devices connected

OF INFORMATION
PER SECOND
expected to flow across

monthly active Facebook

will be digitally broadcasted

*:ddrd UNLOCKING BUSINESS VALUE .
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Data Footprints

« SQL Server
— 47,000,000,000,000 bytes

— Largest table 34 billion records
3.5TBs

* Informix

— 1,800,000,000 queries/day

— 65,000,000 tables / 517,000
databases

* Teradata
— 117 billion records
— 23 TBs for one table

- DB2
— 29,838,518,078 daily

queries
€:detd UNLOCKING BUSINESS VALUE 33
blueprlnr Copyright 2013 by Data Blueprint

Sloan Management Review/Harvard Business Review
[DATA AND ANALYTICS]

How ‘Big Data’ Is Different

These days, lots of people in business are talking about “big data.” But how do the poten-
tial insights from big data differ from what managers generate from traditional analytics?

BY THOMAS H. DAVENPORT, PAUL BARTH AND RANDY BEAN

These days, many people in the informa-
tion technology world and in corporate
boardrooms are talking about “big data.”
Many believe that, for companies that get
it right, big data will be able to unleash new
organizational capabilities and value. But
what does the term “big data” actually en-
tail, and how will the insights it yields
differ from what managers might generate

from traditional analytics? . Big data encompasses
There is no question that organizations 1 ! everything from

areswi T S— andin £ dat . clickstream data from
Swinining exp g Sea- 4 . .+ the Web to genomic

that is either too voluminous or too un- . RO ° and proteomic data

from biological research

structured to be managed and analyzed

and medicine.

€:dd‘|'¢3 UNLOCKING BUSINESS VALUE =
bluepﬂnf MIT Sloan Management Review Fall 2012 Page 22 By Thomas H. Davenport, Paul Barth And Randy Bean




Blg Data (has something to do with Vs - doesn't it?)

Volume
— Amount of data
Velocity
— Speed of data in and out
Variety
— Range of data types and sources
+ 2001 Doug Laney
Variability
Many options or variable interpretations confound analysis
« 2011 ISRC
Vitality
A dynamically changing Big Data environment in which analysis and predictive models

must continually be updated as changes occur to seize opportunities as they arrive
2011 CIA

Virtual
Scoping the discussion to only include online assets
+ 2012 Courtney Lambert

» Value/Veracity

« Stuart Madnick (John Norris Maguire Professor of Information Technology, MIT Sloan School of
Management & Professor of Engineering Systems, MIT School of Engineering)

|
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Historyflow-Wikipedia entry for the word “Islam”
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Spatial Information Flow-New York Talk Exchange

Gilobe Encounters

IP traffic | total
q from ork

ou' ing fro new york
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Your goal should be to buy "wins" ...

‘ r z',/:

3 < .
We are card counters at blackjack table and
we are going to turn the odds on the casino!
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24 hour observation of all of the large aircraft flights in the
world, condensed down to just over a minute

—~
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The European Union 1ast. s

o

year approved a new rule
mandating that all trades
must exist for at'leasta
half-second in this instance
that is 1,200 orders and
215 actual trades

‘J..r- P - |
09:37:56.233
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Surrender To
: A Buyer
Power
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Defining Big Data

Big Data are high-volume, high-velocity, and/or high-variety
information assets that require new forms of processing to
enable enhanced decision making, insight discovery

and process optimization.
Gartner 2012

Big data refers to datasets whose size is beyond the ability of o E

typical database software tools to capture, store, manage, and analyze.
IBM 2012
Big data usually includes data sets with sizes beyond the ability of
commonly-used software tools to capture, curate, manage, and process
the data within a tolerable elapsed time.
Wikipedia
Shorthand for advancing trends in technology that open the door to a new

approach to understanding the world and making decisions.
NY Times 2012

Big data is about putting the "I" back into IT.
Peter Aiken 2007

We have no objective definition of big data!

Any measurements, claims of success. quantifications, etc. must be viewed skeptically
and with suspicion!

_'-défd UNLOCKING BUSINESS VALUE
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| shall not today attempt further to define the kinds of
material but | know it when | see it .. (Justice Potter Stewart)

- 1%!. 3144
OM
\\ . I shall not today attempt further to define the
H

kinds of material but I know it when I see it.

(Potter Stewart)

iZquotes.com
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Big Data

i

dolo
~m Dlueprint

UNLOCKING BUSINESS VALUE 45

—~m o
[ ] UNLOCKING BUSINESS VALUE 46
~m Dlueprint ‘



Big Data

[ Techniques /

Technologies |

rd UNLOCKING BUSINESS VALUE 47
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Big Data Techniques

New techniques available to impact the productivity (order of
magnitude) of any analytical insight cycle that compliment,
enhance, or replace conventional (existing) analysis methods

Big data techniques are currently characterized by:

Continuous, instantaneously
available data sources

Non-von Neumann
Processing (defined later in the presentation)

Capabilities approaching

or past human comprehension xlo Better
Architecturally enhanceable o
identity/security capabilities XiQ Chea per

Other tradeoff-focused data processing QNQ,WQW!

« So a good question becomes "where in our existing architecture

can we most effectively apply Big Data Techniques?"

rd UNLOCKING BUSINESS VALUE
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The Big Data Landscape

r

YT ©sumologic
. -’

TURN
Science Detaxy |

Apps __Zn,
i . i : N N
Vertical Ad/Media Business Analytics and
Qoo roncus 63 atgeo (Fhmeramarxers NG . . _—
BEEEE ellucian. Placed. Intelligence ~ Visualization
E i ‘"--;:m ORACLE' | Hvoerion i +tableau
Operauonal \Qb;w;!vkbcﬁ': Quonino bie”  Business Objects e
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’f:‘r“"mo'mis- S \OOATE |\ GoodData ) \onkv.Z: visually Ayaa )
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f
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mbole
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1 022 B
Google BigQuery \m TERADATA )

—

-:::i%e’zg OQACLE. My ',‘.'J !

| ClEbEp

\_ PN,
Technologies

H3ASE ¥ cassandra

Copyright Dave Feinleib‘, bigdatalandscape.com
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Big Data Technologies by themselves, are a One Legged Stool

doto
'E: Blueprint

Governance is the major means
of preventing over reliance on
one legged stools!
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What Questions Can Architectures Address?

How and why do the Human resources
components interact? Policies,

directives,
Where do they go? and rules

When are they needed?

Wh dh ill th
Cha},f]ggs bg\ilvmvgiemgnted? | ||| Communication facilities

What should be managed
organization-wide and what Computers
should be managed

locally? Management

What standards should be responsibilities
adopted?

What vendors should be
D
chosen? @ Software ata

What rules should govern
the decisions?

What policies should guide
the process?

*_“-ddfd UNLOCKING BUSINESS VALUE
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Data Architectures produce and are made up of information models that are
developed in response to organizational needs

L
L
L
L

[ Organizational Needs

||l=

become instantiated
and integrated into an

Data/Information
Architecture

authorizes and

satisfy specific organizational needs

articulates
Information System
Requirements
o= Jota UNLOCKING BUSINESS VALUE
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Enterprise Data Spend

* Worldwide spending on
business information is
now $1.1 trillion/year

* Enterprises spend an
average of $38 million
on information/year

« Small and Medium
sized Businesses on
average spend
$332,000

~  http://lwww.cio.com.au/article/429681/
five_steps_how_better_manage_your_data/

€: doto
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Demystifying Big Data

d

- Data Analysis

ata

Origins . ‘"""'i;'“‘b seemm I
= questions == = doveopment chviuos o PP o =
» Challenges et " 8 organization s INfOFMation
TS e assetcices mpanagement
Faced by virtually everyone é ST RS

- Compliment
EX|st|ng data management pract|ces

- Pre- reqU|S|tes

Necessary to exploit big data techniques
* Prototyping

Iterative means of practicing big data techniques
- Take Aways and Q&A

UNLOCKING BUSINESS VALUE 54
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LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
‘ OF US HAVE THE SLIGHTEST
IDEA WHAT TO DO WITH

® marketoonist.com
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L VISIBILITY Gartner Five-phase Hype Cycle

Peak of Inflated Expectations: Early publicity produces a number of
success stories—often accompanied by scores of failures. Some
companies take action; many do not.

Plateau of Productivity: Mainstream adoption starts to
take off. Criteria for assessing provider viability are more
clearly defined. The technology’s broad market

applicability and relevance are clearly paying off.

Slope of Enlightenment: More instances of how the technology can benefit the
enterprise start to crystallize and become more widely understood. Second- and third-
generation products appear from technology providers. More enterprises fund pilots;
conservative companies remain cautious.

Trough of Disillusionment: Interest wanes as experiments and implementations fail to deliver. Producers of the
technology shake out or fail. Investments continue only if the surviving providers improve their products to the
satisfaction of early adopters.

Technology Trigger: A potential technology breakthrough kicks things off. Early proof-of-concept stories and media interest T' M E
trigger significant publicity. Often no usable products exist and commercial viability is unproven.

>

a=data UNLOCKING BUSINESS VALUE
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Gartner Hype Cycle
‘-" Open SCADA Complex-Event Processing
ybrid

Cloud Computi Soclal Anaiytics
Advanced Frag VI Semantic Web
el gl clopes 1Y fh Cloud-Based Grid Computing
3 = Cloud Collaboration Services
3 X Cloud Parallet Proceu‘-\g
o Geographic Information Systems for Mapping, Visualzation and Analytics
Y Social ° Database Platform as & Servica (dbPaas)
Content Analytics " Contant 03 In-Memevy Dalabase Management Systems
DN Capabﬁilc‘:m Analylics B ! Activity Streams IR
orma 0% Framework r IT Service Root Cause Analysis Took e
Dynamic Data Masking — /7 Clowd o Qpen Government Data . A"" ;
v;‘)dme: Sciantist 78 | oo i Telematica WY e
Searc L Sales h;.mm' D i —_—
Search-Based Dats Discovery Tools Analytics™ Q Web Expeng':e(mwm @ al’ r_“ o
Internet of Things MapReduce and Altematives | SHORch IwooRomon
Predictive Mcdefing Solutions Q  Database Software Social Media Monitors
High-Performance as a Senvice (#bSaaS) Supply Chain Analytics
Message Infrastruciure ~
In-Memory Mﬂ Q. Intelligant Electronc Davices
.0 Analytics 25
Information VaksationZ

"A focus on big data is not a substitute for the
fundamentals of information management.”

As of July 2012
Technology ok of Trough of Sl Balitton Platoau of
Trigger Expectations Disillusionment pe of Enlig ot Productivity
time >
Plateau will be reached in:
Olessthan 2years O 210 5 years

obsoleta
@5t 10years A morethan 10 years  © before plateau
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2012 Big Data in Gartner’s Hype Cycle
expectations 30 Powie

Wireless Power 8Y00

Silicon Anode Batteres
Naturad-Language Question Answering
Internet of Things
Mobite Robols
Mo|nomoul Vehiclss
Predictive Analytics
Automatic Cantant Recognitian
Speech Recognition
Velumetne and :
a0 Bio
Ouamxgm Computing
Human Augmentaton £
C ot suiy202)
Technology ;’a’:&f Trough of s of nt Plateau of
Trgger g, iectations  Disilusionment lope of Enlightenme Productivity
time v
Plateau will be reached in: bsolet
ommmZy@ @5t010years A morethan 10years @ before plateau
'E: doto
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UNLOCKING BUSINESS VALUE

58



Consumer 3D Printing

amification 2013 Big Data in Gartner’s Hype Cycle
Wearable User Interfaces

Complex-Event Processing

Content Analytics

In-Memory Database Management Systems
Virtual Assistants

expectations

Natural-Language Question Answ
Internet of Things

Speech-to-Speech Translation

Mobile Robots

3D Scanners

Neurobusiness

Blochips

Autonomous Vehicles

Augmented Reality

:‘;‘@"’“"‘ Analytics Machine-to-Machine Communication Services Predictive Analylic
ective Computing Mobile Health Monitoring SpeschRucsgoiion
lumetric and H: Il El;nczcgimrlauon - Location Intelligence
umetric and Hologra splays ]
‘ : Mesh Networks: Sensor Consumer Telematics
Human Augmentation
Brain-Computer interface Cloud Biometric Authentication Methods
3D Bioprinting Quantified Self Computing Enterprise 3D Printing

| Activity
Quantum Computing Skeams

Gesture Control
In-Memory Analytics
SmartDu: Virtual Reality
Bioacoustic Sensing -
‘ As of July2013 >
Innovation IP ?";:; Trough of S| f Enlighte t Plateau of
Trigger Exp';mtl o Disillusionment 0pe O Cakginemmon Productivity
time >
Plateau will be reached in: N obsolete
Olessthan 2years © 2to 5 years 5t0 10 y A morethan 10 years @ before plateau
é:ddfd UNLOCKING BUSINESS VALUE .
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Technology Continues to Advance

It is a bit freaky with this
wireless technology

* (Gordon) Moore's law

— Over time, the number of transistors on integrated circuits
doubles approximately every two years

é:ddfd UNLOCKING BUSINESS VALUE .
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Pick any two! pRICE

and there are still
tradeoffs to be
made!

QUALITY SPEED

:‘-derd UNLOCKING BUSINESS VALUE
"- b'ueprinr Copyrht 201 by Da Bsprnt

"There’s now a blurring between the storage world and the memory world"

» Faster processors outstripped
not only the hard disk, but main
memory

Hard disk too slow
Memory too small

* Flash drives remove both
bottlenecks

Combined Apple and Yahoo have
spend more than $500 million to
date

* Make it look like traditional
storage or more system
memory

Minimum 10x improvements

Dragonstone server is 3.2 tb flash El
memory (Facebook)

* Bottom line - new capabilities!

f‘-défd UNLOCKING BUSINESS VALUE



Non-von Neumann Processing/Efficiencies

« von Neumann
bottleneck
(computer science)

— "An inefficiency inherent in
the design of any von
Neumann machine that
arises from the fact that
most computer time is

Michael Stonebraker

Many "big data
architectures are
attempts to address
this, but:

Zero sum game

—  Trade characteristics
against each other

spent in moving —  Ingres (Berkeley/MIT) * Reliability
ormaton DN o~ Nodom daabase
processing unit rather than processing is — Google/MapReduce/
operating on it" approximately 4% efficient Bigtable
Iencyo tonary — Amazon/Dynamo
am —  Netflix/Chaos Monkey
I - — Hadoop
o\,a*‘u —  McDipper
Useful Big data exploits
"% ®  non-von Neumann
processing
processor
;t«:gﬁgprlnf UNLOCKING BUSINESS VALUE 63

Potential Tradeoffs:
CAP theorem: consistency, availability and partition-tolerance

Atomicity -
Consistency Partition
Isolation

Durability (FaUIt)

Tolerance

doto
'E: Blueprint

Availability

Small datasets can be both consistent & available

Basic

Availability

Soft-state

Eventual consistency

UNLOCKING BUSINESS VALUE



Potential either/or Tradeoffs

SQL Big Data

Privacy Big Data

Security Big Data

Massive High-
speed Flexible

gdd‘l’d UNLOCKING BUSINESS VALUE .
blueprint
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5
c
3
®

Analytics Insight Cycle

Things are happening

-, — Sensemaking techniques
address "what" is
happening?

i+ Patterns/objects,
hypotheses emerge

— What can be observed?

B Potential/ : 1+ Operationalizing
& actual insights =

|

fjn
!
L]

(Bl

i

i Pattern/Object
Emergence

|
b

RN

— The dots can be repeatedly
connected

"Big Data" contributions are
shown in orange

* Margaret Boden's
computational creativity

o Feedback — Exploratory
xisting — Combinational
Knowledge i

— Transformational

_ -base y

gdd‘l’d UNLOCKING BUSINESS VALUE .
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Big Data: Two prominent use cases

« Sandwich offers a good
analogy of the big data and
existing technologies

* Landing Zone (less expensive)

Especially useful in cases were
data is highly disposable

 Existing technologies are the

Contents sandwiched and

complemented landing zone and .
archival capabilities Qandlng ZO”D

- Archiving/Offloading (less Existing
need for structure) Data Architectural
Processing

"Cold" transactional and analytic

Adapted from Nancy Kopp:

http://bmdatamagcom/2013/08/relshngthebgdataburV l l \
.
.= ot UNLOCKING BUSINESS VALUE

Demystifying Big Data

d

Data Analysis

ta

== Dlueprint

Origins T R
o i S DI G S 5
Challenges T T o organization s INTOrMation
- TS e assetdicss management
Faced by virtually everyone é ST RS
Compliment

Existing data management practices
Pre-requisites

Necessary to exploit big data techniques
Prototyping

Iterative means of practicing big data techniques
Take Aways and Q&A

-r’ddfd UNLOCKING BUSINESS VALUE 68
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What do we teach business people about data?

o= dota
"= blueprint

UNL

‘!

OCKING

BUSINESS VALUE

What do we teach IT professionals about data?

F5 dbForge Studio for MySQL - Start Page

1 course

How to build a new
database

80% if IT expenses are

used to improve

existing IT assets
What impressions
do IT professionals
get from this
education?

Data is a technical skill
that is used to develop
new databases

This is not the best
way to educate IT
and business
professionals - every
organization's

Sole, non-depletable,

non-degrading,
durable, strategic asset

== dota
"= blueprint

ﬁl Edit View Database Debug Tools Window Help
New v | sl sqQL Ct
2 | Open File... Ctri+0 2]l Query
Close Document Ctrl+F4 ﬂ Database Diagram
71| Open Project..  Ctrl+Shift+0 /‘] Data Report...
LJ Blank Data Report
2} Pivot Table
<3 Project..  Ctrl+Shif
o) Blank Project
¥ L] Eile.,
Recent Files v ] ¥, Create Dt
Recent Projects » s Creats New =
[ Exit & Ma ect
UNLOCKING

BUSINESS VALUE
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What is this?

« ltis tall
* It has a clutch

* It was built in 1942

* ltis still in regular use!

o= dota
~m Dlueprint
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Application-Centric Development

* In support of strategy, organizations
develop specific goals/objectives

« The goals/objectives drive the development
of specific systems/applications

« Development of systems/applications leads
to network/infrastructure requirements

« Datal/information are typically considered
after the systems/applications and network/
infrastructure have been articulated

* Problems with this approach:

— Ensures data is formed to the applications and
not around the organizational-wide information
requirements

— Process are narrowly formed around applications

— Very little data reuse is possible

agﬁigprlnf UNLOCKING

Strategy

i

Goals/
Objectives

i

Systems/
Applications
.

i

Network/
Infrastructure

i

Data/
Information

J

| ).‘

Original articulation from Doug Bagley @ Walmart

BUSINESS VALUE
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Typical System Evolution
e~ -=- | ~

R& D Applic

(researcher I ,;"": ‘ '
€:der¢s '
Blueprint

Finance Application
(3rd GL, batch

inance
Data
1dexed)

system, no source)

ita

own §  Mfg. Applications
'¢)  Kcontractor supported
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healthcare.gov

55 Contractors!

"Anyone who has written a
line of code or built a system
from the ground-up cannot
be surprised or even

mildly concerned that
Healthcare.gov did not work
out of the gate,"

Standish Group International
Chairman Jim Johnson said in a

recent podcast.

"The real news would have
been if it actually did work.
The very fact that most of it
did work at all is a success in
itself."

o= dota
~m Dlueprint

"The significant

problems we face
cannot be solved
at the same level

of thinking we
were at when we
created them."

- Albert Einstein

== dota
~m Dlueprint

Individuals & Families  Small Businesses Al Topics v

Ve
The Health Insurance
Marketplace is Open!

APPLY ONLINE APPLY BY PHONE

D PRICESIN YOURAREA  SEE PLANS NOW

Scc4waysyoucan  Get inperson help in
page guide gualify foc lower apoly for coverage _your community kN

Software programmed to

access data using traditional

data management &
technologies :

Data components
incorporated "big data a8 =
technologies”

http://www.slate.com/articles/technology/bitwise/2013/10/
problems_with_healthcare_gov_cronyism_bad_management_
and_too_many_cooks.html

UNLOCKING BUSINESS VALUE
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What does it mean to treat data as an organizational asset?

* Assets are economic resources
Must own or control
Must use to produce value WHAT
Value can be converted into cash no Yo
* An asset is a resource controlled by .
the organization as a result of past
events or transactions and from MEAN
which future economic benefits are mT

expected to flow to the organization
[Wikipedia]

- Wi assets: DOES
Formalize the care and feeding of data :
» Cash management - HR planning
Put data to work in unique/significant ways B

* ldentify data the organization will need
[Redman 2008] ——

il
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Comparison of DM Maturity 2007-2012

B 2007 Maturity Levels M 2012 Maturity Levels

Data Stewardship
Data Development
Data Support Operations

o f
[} Qo
= =
14 o
= j=2]
2 Qo
S =
S £
(@] S
I ©
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© =
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o
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£ N
=
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o
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Data-Centric Development

* In support of S’Frgtegy, the Qrggnization Strategy
develops specific goals/objectives
. J
» The goals/objectives drive the development of iy
specific data/information assets with an eye to Goals/
organization-wide usage 0a'S
_ Objectives
* Network/infrastructure components are \ J
developed supporting organizational data use =
- Development of systems/applications is Data/
derived from the data/network architecture L Information )
« Advantages of this approach: Ny
Data/information assets are developed from ([ Network/
an organization-wide perspective Infrastructure
Systems support organizational data needs A T g
and compliment organizational process flows
Maximum data/information reuse Sys.terrllsl
Applications
. J

Original articulation from Doug Bagley @ Walmart

ddfd UNLOCKING BUSINESS VALUE
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The Case for the

CDO Reporting Top Datadob (1D)
Top Job = &

Inf Topt_ Top Chief Top Top
_Porr]mal lon Operations Data Finance | Marketing
ec Jr;(t))ogy Job Officer Job Job

\/’ Data Governance Organization

» There is enough work to justify the function
* There is not much talent
« The CDO provides significant input to the Top Information Technology Job

ddfd UNLOCKING BUSINESS VALUE
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CDO Reporting Particulars

1. Report outside of IT and
the current CIO altogether;

2. Report to the same
organizational structure
that the CFO and other
"top" jobs report into; and

3. Focus on activities that are
outside of (and more
importantly) upstream from
any system development
lifecycle activities (SDLC).

é:ddfé UNLOCKING BUSINESS VALUE
blueprl nr Copyright 2013 by Data Blueprint

Data-Centric Perspective

* Measure success differently
+ Same project
« Same process

» Different measures for success

— Asking if our data is
correct;

— Valuing data more
than we value "on time
and within budget";

— Valuing correct data
more than correct
processes; and

— Auditing data rather
than project
documents.

* Articulation by Linda Bevolo

é:ddfé UNLOCKING BUSINESS VALUE
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Enterprise Data Strategy Choices

Q3
Using data to create Q4
strategic opportunities Both
(Cash Cow)
C
9
5 Only 1 is 10 organizations has a
g board approved data strategy!
B Q1 Q2
Keeping the doors open Increasing organizational
(little or no proactive efficiencies/effectiveness
data management)
Improve Operations
doto
€: Blueprint UNLOCKING BUSINESS VALUE

$300 billion is the potential annual value to health care

Savings come from a variety
of agreed upon categories
and values:

* Reduced hospital re-
admissions

+ Patient Monitoring:
Inpatient, out-patient,
emergency visits and ICU

* Preventive care for ACO
+ Epidemiology

+ Patient care quality and
program analysis

@ Transparency in clinical data and clinical decision support
@ Research & Development
Advanced fraud detection-performance based drug pricing
@ Public health surveillance/response systems
@ Aggregation of patient records, online platforms, & communities

ddfd UNLOCKING BUSINESS VALUE
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Book Recommendation

| * Permits the
The Creative reorientation of

Destruction of medicine
— From populations

— To individuals

o+ | - Big Data Capture

— Wireless sensors

HOW THE DIGITAL REVOLUTION
— Genom
Ge 0 e.
sequencing

ERIC TOPOL, m.D. | — Printing organs

é:ddrd UNLOCKING BUSINESS VALUE
blueprint

Reversing The Measures
Manipulation I Analysis
100 ¢

25
A 20% improvement results in a doubling of productivity!
Current Improved
* Currently:

— Analysts spend 80% of their time manipulating data and 20% of their time
analyzing data
— Hidden productivity bottlenecks
+ After rearchitecting:
— Analysts spend less time manipulating data and more of their time analyzing data
— Significant improvements in knowledge worker productivity

é:ddrd UNLOCKING BUSINESS VALUE
Blueprint



Demystifying Big Data
- Data Analysis ata

Origins s L
:-y-a"-‘-'i estio s"'dsolopmem ‘ h e .m busme?s—t
° Challenges i oenig "7 orgamzatlon dalabuuln formation
. RS =T a sssetraciics management
Faced by virtually everyone ¢ ST RS

» Compliment
Existing data management practices
* Pre-requisites
Necessary to epr0|t blg data technlques
- Prototyping |
- Iterative means of practicing big data techniques
- Take Aways and Q&A

ﬁbdldulgprlnr UNLOCKING BUSIN CE0 ?MSZMMVDEQBL_G g‘ B 87
"Waterfall" model of
\ " Systems Development

% creates new data siloes
'0/
m %,

@o
/(
Implementation O

@ ';21/

/

(@)

,O///))

Verification
@’)/
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Evolving Data is Different than Creating New Systems

Common Organizational Data
(and corresponding data needs requirements)

Systems
Development
Activities

dolo
'E: blueprint

Future State

Evolve

(Version +1)

Data evolution is separate from,
external to, and precedes system
development life cycle activities!

New Organizational
Capabilities

UNLOCKING BUSINESS VALUE &

Copyright 2013 by Data Blueprint

Traditional IT Project

Analytics or Big Data Project

Typical Projects

Install an ERP system
Automate a claims-handling system process
Optimize supply chain performance

i, 1

Develop a new, shared understanding of customers'
needs and behaviors
Predict future growth markets

Typical Overarching Goals

Improve efficiency
Lower costs
Increase productivity

Change thinking about data

Challenge the assumptions and biases

Use new insights to serve customers better, build new
businesses, and predict outcomes

Project Structure

Traditional Project Man
Define desired outcomes
Redesign work processes
Specify technology needs
Develop detailed plans to deploy IT, manage
organizational change, and train users
Implement plans

ment:

Discovery-driven:

Develop theories

Build hypotheses

Identify relevant data

Conduct experiments

Refine hypotheses in response to findings
Repeat process

Competenci

es Required

IT professionals with engineering, computer science,
¥ |and math backgrounds
People who know the business

In addition:
Data scientists
Cognitive and behavioral scientists

What does success look like?

‘ Project come in on time, to plan, and within budget
Project achieves the desired process change

Base decisions on data and evidence
Use data to generate new insights in new contexts

dolo
'E: blueprint
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| Big Data Approach Framework

Foundational Practices
Identify

Business

4 e Big Data §,
Opportunity '

v
f Use Current Business

Intelligence
Competencies

Explore

Technical Practices

Results/
feedback

i . Models/ Big Data Visualization Source &
> Algorithmsjl Platform Integrate

Directional

Insight

—= doto
’«-blueprinf UNLOCKING

BUSINES

Prototyping & Big Data Technologies

Big Data Pilot |
« Determine Solutions * Next 6 Months Prototyping

Impact « Applicable? * Business Fit * Focus on a slice
* Focus area « Fitin of issue and
Architecture?

prototype
Execute Short term solution
Assessment Strategy

Pilot |
Fea [+ What is Business * Applicable? Profalyping
= Need « Will it change e Fitin * Focus on a slice
- ¢ Improvement bus. process? Architecture? of opp. and
S e * Business pmtype
Metrics? solution
8‘ Collect b Big Data
Requirements Solutions
— u .
‘\\_//‘ .‘ ‘\/-
= 3t
UNLOCKING
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Demystifying Big Data

- Data Analysis
Origins B
 Challenges :w:"“f"%sfm::mg;“ rgan
Faced by virtually everyone =
« Compliment
Existing data management practices
* Pre-requisites
Necessary to exploit big data techniques

Prototyping

o
ocess-a -

outline e P
techniques ime business —

@ﬁ?ggnization &;l'aﬁ;u information

asset practlces m anagement

- —‘:""—nbn source

lterative means of practicing big data techniques

i Take Aways and Q&A |

L= dals
“-m Dlueprint
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g00gle.org rurends

Google.org home
Dengue Trends
Flu Trends
Home
[ United States
(thational
Download data

How does this work?
FAQ

doto
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Explore flu trends - United States

We've found that certain search terms are good indicators of flu activity. Google Flu Trends
uses aggregated Google search data to estimate flu activity. Learn more »

National ©2013-2014 ® Past years ¥
Intense
High
Moderate
Low .
Minimal

INEREE
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

States | Cities (Experimental)

theguardian

News | US | World | Sports | Comment | Culture | Business Money

News ) Technology ) Google

Google Flu Trends is no longer good at
predicting flu, scientists find

Researchers warn of 'big data hubris' and the importance of
updating analytical models, claiming Google has made
inaccurate forecasts for 100 of 108 weeks

Charles Arthur
Follow @charlesarthur Follow @guardiantech
theguardian.com, Thursday 27 March 2014 06.27 EDT

UNLOCKING

Four Articles of Big Data Faith

Cheerleaders for big data
have made four exciting
claims, each one reflected
in the success of Google

Flu Trends:

1. that data analysis produces
uncannily accurate results;

2. thatevery single data point can
be captured, making old
statistical sampling techniques
obsolete;

3. thatitis passé to fret about

what causes what, because
statistical correlation tells us
what we need to know; and

that scientific or statistical
models aren’t needed because,
to quote “The End of Theory”, a
provocative essay published in
Wired in 2008, “with enough
data, the numbers speak for

themselves”

http:/fwww.ft.com/intl/cms/s/2/21a6e7d8-b479-11e3-
a09a-00144feabdc0.html

BUSINESS VALUE
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Ehe New Hork Times

The Opinion Pages

WORLD U.S. N.Y./REGION BUSINESS TECHNOLOGY

OP-ED COLUMNIST

What Data Can’t Do _
e wan waannes 00ME Big Data Limitations

 Data analysis struggles with the social « Data creates bigger haystacks
Your brain is excellent at social cognition - people can More data leads to more statistically significant
« Mirror each other’s emotional states correlations

« Detect uncooperative behavior

» Assign value to things through emotion

Data analysis measures the guantity of social
interactions but not the quality ) ) )
+ Map interactions with co-workers you see during work days ° B|g data has trouble with blg problems
» Can't capture devotion to childhood friends seen annually

When making (personal) decisions about social
relationships, it’s foolish to swap the amazing machine in .
your skull for the crude machine on your desk + Data favors memes over masterpieces

- Data struggles with context Detect when large numbers of people take an instant
liking to some cultural product

Most are spurious and deceive us

Falsity grows exponentially greater amounts of data we
collect

For example: the economic stimulus debate
No one has been persuaded by data to switch sides

Decisions are embedded in sequences and contexts

. S . ) ) Products are hated initially because they are unfamiliar
Brains think in stories - weaving together multiple causes

and multiple contexts » Data obscures values
Data analysis is pretty bad at Data is never raw; it's always structured according to
« Narratives / Emergent thinking / Explaining somebody’s predispositions and values

il
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Apophenia

» Spontaneous perception
of connections and
meaningfulness of

unrelated phenomena
[http://skepdic.com/apophenia.html]

* Nothing is so alien to the
human mind as the idea

of randomness
[John Cohen]

APOPHENI

UNLOCKING BUSINESS VALUE
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Which Source of Data Represents the Most Immediate Opportunity?

Guidance
» The real change: cost-effectiveness
and timely delivery

Percentage of Respondents . - .
40".«-—3’-—3;-23—1 & « Business process optimization — not
technology
35 1 » High fidelity and quality information
30 | * Big data technology, all is not new
» Keep your focus, develop skills
25 E (Source: Gartner (January 2013)
20 4
16
15 1
10 1
5 4
0 4
Existing, underused More detail from Social media content Commercially Publicly available
"dark data" customers, suppliers, ' avallable data data
efc.
é:ddfé UNLOCKING BUSINESS VALUE

Gartner Recommendations

Impacts Top

Treat big data projects as innovation
projects that will require change
management efforts. The business will
take time to trust new data sources and
new analytics

Some of the new analytics that are made
possible by big data have no precedence,
so innovative thinking will be required to
achieve value

Work with the business to conduct an
inventory of internal data sources outside
Creative thinking can unearth valuable of IT's direct control, and consider
information sources already inside the augmenting existing data that is IT
enterprise that are underused 'controlled." With an innovation mindset,
explore the potential insight that can be
gained from each of these sources

Big data technologies often create the Ensure that big data projects that improve
ability to analyze faster, but getting value analytical speed always include a process
from faster analytics requires business redesign effort that aims at getting

changes maximum benefit from that speed
.E:ddfd UNLOCKING BUSINESS VALUE =
bh—’eprlnr Gartner 2012



MONETIZING The Case for the
Chief Data Officer

Recasting the C-Suite to Leverage
Your Most Valuable Asset

DATA MANAGEMENT

Unlocking the Value in Your Organization’s
Most Important Asset.

PETER AIKEN WITH JUANITA BILLINGS Peter Aiken and
FOREWORD BY JOHN BOTTEGA Michael Gorman
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