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FOREWORD

WELCOME to the 2™ MIT Industry Symposium on Information Quality
(MIT2008IQIS). Information Quality (1Q) is an acknowledged prerequisite to
organizational success. However, organizations also face the challenge of balancing
quality requirements including an increasing volume of information and the demand for
faster delivery, while contending with constantly changing business environments. The
Symposium is designed to help bridge these issues through discussions among
practitioners, vendors, and academicians. In addition to presentations and workshops, the
Symposium includes vendor presentations, product announcements, and consultancy
methods that complement the annual International Conference on Information Quality

(ICIQ).

Acknowledgments are extended to all Symposium participants. We thank you for
your contribution in establishing 1Q as a multi-disciplinary field and industry. Members
of the Symposium organizing committee worked hard; their contributions made our work
on the program a pleasure. We also wish to thank Lockheed Martin Corporation, UTi
Worldwide, and Acxiom Corporation for their continuing sponsorship of the MIT 1Q
Consortium.

Thanks are also due to, among others, DAMA, EWSolutions and DM Forum for
their support in promoting the Symposium.

At the MIT 2007 Information Quality Industry Symposium, Dr. Bruce Davidson
(Cedars-Sinai Health System) and CDR Stanley Dobbs (U.S. Navy) were recognized for
their outstanding contributions.

We would like to express our gratitude to Fori Wang, Li-Hsin Chang, and other
MIT staff for their assistance in producing the Symposium proceedings, keeping the
website up and managing the various aspects of the Symposium operation. The final
Symposium program and other information about the Symposium are available at
http://mitig.mit.edu/1QIS.
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Information Quality:
What's Enterprise Architecture Got to Do
with It?

P. Kathie Sowell
Custom Enterprise Solutions, LLC
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LY A

A
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Objectives of this presentation

» Demonstrate the compatibility of the data
quality discipline with Scenario-Based
Enterprise Architecture
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What's the Problem?

« ‘“It's the data, stupid” vs. “Let the pictures tell the story”

VISUALS

The MIT 2008 Information Quality Industry Symposium

Vi
What does “It's the data, stupid” really mean?

« The (only) important aspect of an enterprise architecture is the
underlying data.

» It doesn’'t matter how you express this data to humans.
» It doesn’t matter if you express this data to humans.

* Itis only important that the data conform to the data standards you
have set up

— format standards for storing in a database
— quality standards for usability
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What does “Let the pictures tell the story” really mean?

e The underlying data has to be “good,” but

* Humans think and understand quickly and well via visuals (pictures).

* Humans are the ones analyzing enterprise architecture data.

* Humans are the ones making decisions based on analysis of the
enterprise architecture data.

» Most of these decisionmakers are not computer scientists.

Ji’{&‘ .
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But wait, they are both right.

SCENARIO-BASED ENTERPRISE ARCHITECTURE:
VISUAL, DATA-FOCUSED, TELLS A STORY

VISUALS
DATA
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How can they both be right?

The definition of data “quality” is circumstantial

< Data quality depends on where, when, why, how, and by
whom the data needs to be used.

* One person’s “good enough” is another person’s disaster.

N7 &
(——— A
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Enterprise architecture can help us account for this circumstantial

definition of data quality

« Enterprise architecture “products” or “artifacts” are the visual renderings of
selected data about your enterprise.

+ Visual artifacts allow human stakeholders and decisionmakers to quickly
grasp the logic of your message and analyze its validity and repercussions.

» The different circumstances under which data is to be used can be
expressed as different story lines.

« To tell these different stories, we need a sequential, visual representation of
our underlying enterprise architecture data.

Combine the discipline of data quality with Scenario-Based Enterprise Architecture
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» A representation of the various ways a given enterprise operates
under different sets of conditions (circumstances)

d e £°

« Examining a range of scenarios can help you determine if your
enterprise (and its data) is robust enough to operate under the likely
circumstances.

e \&
k
A

What is Scenario-Based Architecture?

X

9
RN
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What are the basic components of a Scenario-Based Architecture?
* Purpose Statement: Tells what you intend to analyze via the architecture
» Activity Model: Shows the essential activities that occur, under any and all
circumstances (i.e., irrespective of specific circumstances)
* Node Connection Model: Shows which business performers exchange
information, irrespective of specific circumstances
» Information Exchange Matrix: Shows the detailed characteristics of the
information exchanged
» Scenario Sequence Models: lllustrate multiple storylines showing the different
ways the enterprise operates under specific conditions
» Capability Progression Model: Defines what it means to achieve certain levels
of capability
* And, if you need details about technology used: *
— Systems Connection Model
— Systems Data Exchange Matrix
10

* For illustration, we will not consider technology factors here
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What does a Scenario-Based Architecture with these components look like?

One each per architecture

“Analyze XYZ to determine

such and such”

Purpose Statement:e.g.,

Activity Model

Activity 2

Node Connection Model

Performing
Performing
Node C
Node D
Performing
Performing
Node A
Node B

2
Managed
Chctiviy 3 |- (s B ]
Performed E

These represent the whole of the enterprise under consideration.

One each per scenario

Information Exchange Matrix
Regmt. Regmt. |Regmt]

I I
I I

Scenario Sequence Diagram

These tap into the whole of the enterprise information &
to select threads that illustrate specific story lines. 11

e,

The MIT 2008 Information Quality Industry Symposium

Purpose Statement sets the stage for your enterprise analysis

* Why you are developing the architecture

« What issues you will examine, what questions you hope to answer
« Who are your stakeholders, decisionmakers

« What artifacts (models) you will construct

« How you will approach and tailor the models

* How you will know when you are finished

« How you will know if you have succeeded
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The Activity Model shows the relevant* actions that take place in your
enterprise (irrespective of scenario)

Successively decomposes the top-
level action into its sub-actions All action names are

A0
Perform Some.
Action

Al
Do This Part
of Some A

A3
Do Another Part
of Some Action

A2
Do That{Part
of Some Action

Successively decomposes the top-level action into its
sub-actions For each action of interest, a diagram
illustrates the input/outputs between its sub-actions
Controls come in
from the top...
every box must
have one Outputs go out from
the right...every box

Do This Part I have one

SomeofAcvion

Activity Hierarchy Tree Al Do That Part
Sam:fA:ﬁon

Inputs come in Do Another
from the left A2

‘13

Mechanisms come in Action

from the bottom & show A3
who or what performs
the action

* Relevant to the purpose & scope of the architecture Activity Flow Model

& -"!
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The Node Connection Model shows which enterprise participants need to
interact with each other (irrespective of scenario)

Business
Node 2

Business
Internal |
[ ( ) Subnode 3 I Node 3 i
ediine & Rerforms: External)
subrlog 1' 0B +| Action 2 ( )
ubriode -
Perfoxms: TN T L}
« Actiog 1 !
Needline 3
Needline 2' \

Needline 1’

This example shows the organizational
nodes decomposed to illustrate the

human roles in each node.

Business
T Node 1
(Internal)
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The Capability Progression Model (CPM) defines levels of ability in
selected capability areas (irrespective of scenario)

Generic Format

CAPABILITY PROGRESSION MODEL

5
Optimizin

7
Quantitatively
Managed

Example: CPM of Collaboration Capability

Level 2 of the Collaboration Capability is
Determined to be the Target Capability -- and the First
Segment of the Capability Profile

other, with mission customers, and with other |C-external

5] m Functional activities work collaboratively with each

experts and knowledge sources to analyze, synthesize,
produce, and tailor information to accomplish mission
objectives

Optimizing

3
Defined

All functlonal actlvmes ool thelr complementary skills and
knowledge Lo ntl and producing

‘ Functlonal actlvmes e ‘%aged in

;
Performed

common o ratlons on

mtrane e minimal t-
ratlon caj |es

ge | a |on eas

coor con

cumen rewew ﬁnd com en

colorat u
aborat on o

Performed R glswa sessmgskmoc l;:gegzt:n‘lqmunécan%m}zﬁ ggg?arﬂsle"ts

rforming some INess IJOCESSQS C

7

A Scenario Sequence Diagram shows a series of events, and the information
exchanges that occur in response the to events of a given scenario

The MIT 2008 Information Quality Industry Symposium ﬁ

Scenario Sequence Diagram

\%E’(ES BUSINESS
TIME/EVERTS NODEL

INFORMATION

EXCHANGED 1
time 1 TRIGGERING EVENT 1 |——— -

BUSINESS BUSINESS
—NODE2 —NODE3

time 2GROUND TRUTH EVEN[ A
INFORMATION

time 3 TRIGGERING EVENT 2 |—EXCHANGED 2 |

INFORMATION

time 4 TRIGGERING EVENT 3 | —EXCHANGED 3

INFORMATION| INFORMATION
EXCHANGED 4] EXCHANGED 5

INFORMATION

time 5 TRIGGERING EVENT 4

INFORMATION

EXCHANGED 7 INFORMATION

8 EXCHANGED 8
time N TRIGGERING EVENT n

12
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The Information Exchange Matrix captures the relevant quality (and
other) characteristics of information as it is used in a given scenario

The MIT 2008 Information Quality Industry Symposium ﬁ

Nature
Identifier/ of Information Information
Source Destination
“"f"‘:‘”’ '“:’;‘r":f” Transaction
eedline Purpose/
Supported of olabo- Triggering |10 of ounin 1D of
information fyission sizel aive | ineroper. | Event | Producing | O | Name of |receiving ng
Exchange cenario Language Onits | Media | “or | aity Node ~ |Org Producing | Node  forganization|
i | content of Node. Name of
(For Muli (Voice, | One. | Level Action afNoge  [Name o
National Text, | way? | Required 9
perations Data, Action
Imagery.
Physical
eI
@ i
° eg.,z2a
O | entiier | igentitien Pt Information
erformance
Name Assurance Threats
N | Neediine of Requirements Attributes
T Supported
Exchange Classiicaton/ gty | ssured Eectonc | porscar
| Frequenty | rimeliness| other lcricaiiy | C thorization | Oher | - ppygical Gamming, | Economic
(# per Unit Restrictions | pyiry | Requied | 10 Send/ hackers, etc)
N Of Time) Receive
eg., la
E To o ness o ]
a o

Who needs what information or goods may differ by scenario.

Required characteristics of that information or data may differ by scenario. 14
5 4 The MIT 2008 Information Quality Industry Symposium "
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But where does data quality fit in?
« Data quality depends on where, when, why, how, and by whom the data
needs to be used.l:?
» The various scenarids illustrate where, when, why, how, and by whom the
data needs to be used, one storyline at a time.
« The Capability Progression Model provides a scale for defining capabilities
related to data quality (and other factors).
« The Information Exchange Matrix details the characteristics, including quality
attributes, of information as it is used in these various circumstances
« Examination of the Information Exchange Matrix in context with the
Capability Progression Scale allows the architect to define “success” for
each scenario.
13
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By examining a representative range of these scenarios and their data quality

requirements, the architect can measure the range of quality requirements for given
information items. For example:

« “Depending on circumstances, data item X needs to be..”
— from one minute to one hour old
— validated by a level one manager to a level three manager
— precise to a level of one decimal place to three decimal places

Scenario n [Scenario Sequence Diaararr
Requires data quality at Capability Level 5 SEEEN SEUETEe DI
Scenario 2 Scenario Sequence Diagram
Requires data quality at Capability Level 4

) Scena_no 1 - Scenario Sequence Diagram
Requires data quality at Capability Level 2

Information Exchange Matrix
Regmt. Regmt. |Regmt|
I I R
I

15
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Summary

e Yes, itis the data that is important.
* Yes, itis the visual representation of that data that is important.
« The quality of the data depends on the circumstances.

< Visual, Scenario-Based Enterprise Architecture helps you explain the
circumstances and the resulting data quality assessment to human
decisionmakers.

16
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Information Quality
for
Business Intelligence

Projects

Earl Hadden
Intelligent Commerce Network LLC
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Objectives of this presentation

» Understand Information Quality Problems on
BI/DW Projects

» Define Strategic and Tactical Approaches to
addressing Information Quality Problems

» Demonstrate how TDQM methods can augment
BI/DW methodologies
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What's the Problem

> “Data quality is the most significant problem in
our efforts to integrate information.” Al Alborn,
consultant to the Chief Architect, Department of
Homeland Security

» The cost of non-quality is 5% of US GDP

> In service companies, information non-quality
costs can cost up to 20% of gross revenue

&Y
r{ "'
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Defining Information Quality

DQ Category DQ Dimensions
Intrinsic DQ|Accuracy, Objectivity, Believability,
Reputation
Accessibility DQ|Access, Security
Contextual DQ|Relevancy, Value-Added,
Timeliness, Completeness, Amount
of data
Representational DQ |Interpretability, Ease of
understanding, Concise
representation, Consistent
representation
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Top 3 BI/DW Information Quality Problems

1. Believability — international steel manufacturer
with multiple production schedules

2. Completeness — health insurance provider with
over 50% of claims records incomplete

3. Timeliness — multinational bank spent US$15
million on DW, warehouse is available on the
15" day after the close of the month, business
information required by the 5th
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Data Quality Problems
VS.
Information Quality Problems
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Where’'s the Problem?

Data Collector Data Custodian

Data Consumer

Source: Prof. Richard Wang

’%f

Readin

The 8
Hadden - Kelly 3 5'3’_
Data Warehouse N §
Method $ z
$ ¢

uopeyoidxa BeC
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Choosing your 1Q Path

» Enterprise-wide, executive sponsorship
Advantages
— Broad sponsorship
— Organizations tend to “stay the course”

Disadvantages

— Hard sell

— Expensive

— Takes a long time to get measurable results

e 7|
k) ‘; The MIT Information Quality Industry Symposium, 2008
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Choosing your 1Q Path

e Subject based — “middle out”
Advantages
— Can be tied to a specific project with business goals, benefits
— Eliminates a lot of time wasted on data of lesser importance

Disadvantages

— Hard to get business units not directly receiving value to
participate (therefore limits value)

— Adds time (and costs) to integration projects
— Takes a long time to get measurable results
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Choosing your 1Q Path

e “Bottom up” — data cleansing
Advantages
— Limited to organization units directly involved in the project
— Can be done in “stealth” mode

Disadvantages

— May create as many problems as it solves — multiple versions of
the truth, conflicting rules...

— Tends to get lost when the deadline approaches

k) x The MIT Information Quality Industry Symposium, 2008
AL,

Choosing your 1Q Path

* Do nothing
Advantages
— Bl results match production system reports/queries

Disadvantages
— Lack of “believability” compromises use of the Bl solution
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Enterprise-wide — executive sponsor

» Define and establish data quality to be

— A multi-dimensional concept beyond
accuracy

— Both objective and subjective
« Measure DQ with software tools such as
— Integrity Analyzer and Information Quality
Assessment
e Analyze DQ with models, methods &
principles
— Modeling Information Manufacturing

Systems to deliver high-quality
information products

e Improve

a7
k) ‘; The MIT Information Quality Industry Symposium, 2008
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Subject based — “middle out”

* ldentify business objectives for the BI/DW project
* Identify organization units involved
* ldentify other stakeholders interested in the outcome

* ldentify information needed by the organization units
and stakeholders to ensure the objectives are met
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Subject based — “middle out”

» Establish IQ Environment (Policies, Roles &
Responsibilities, etc.)

e Conduct preliminary information quality assessment
» Determine where the information is needed

* ldentify technology that will be used to deliver the
information

» Develop the project plan for the BI/DW implementation
project

The MIT Information Quality Industry Symposium, 2008 i‘
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Subject based — “middle out”

“The only way to achieve integration is to work from a
common data model.”

-- John Zachman
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Subject based — “middle out”

* ldentify attributes required to provide desired
information

» Define 1Q standards for each attribute

» Perform source analysis for each attribute

» Establish sourcing logic (if there are multiple candidate
sources)

» Define extract and transform specifications

.,""‘-.‘ ‘ The MIT Information Quality Industry Symposium, 2008 i(
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Typical DW Architectural Model

Analytical
@ Cubes Y

Apps

D

Ej £ g Central
o 2
S <
2] Data

% Warehouse
Sources

| Metadata layer

| Technology layer
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DQ Process

Staging
Area

]

DQ
- Process
T

| Metadata layer

| Technology layer
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Subject based — “middle out”

* Note quality failure, notify data steward, load non-quality data,
indicate non-quality attributes to consumers

» Automated information quality correction, load corrected data

+ Level 1 manual intervention — hold data until corrected, then load
corrected data

* Level 2 manual intervention -- hold data until corrected, then load
corrected data

» For each of these activities, notify Information Product Manager

a7
k) ‘; The MIT Information Quality Industry Symposium, 2008
AL

Subject based — “middle out”

* Provide business metadata to consumers
» Provide training in IQ to consumers

» Audit compliance with 1Q standards with information
generated

21
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Questions?

Earl Hadden

(919) 593 1804

22
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MATURING FROM DATA QUALITY TO
INFORMATION QUALITY TO
BUSINESS QUALITY:

Keys to Business Performance Excellence

MIT 2008 1Q Industry Symposium
Cambridge, MA
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by:

Larry P. English

INFORMATION IMPACT

' B International, Inc.

57 871 Nialta Lane, Suite 100 Fax: +1 (615) 837-8804
Brentwood, TN USA 37027 E-mail: Larry.English@infoimpact.com
Tel: +1 (615) 837-1211 Web: http://www.infoimpact.com
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Larry P. English
President and Principal

Mr. English is an internationally recognized speaker, educator, author and consultant in
information and knowledge management and information quality improvement. He also
provides consulting and education in information stewardship, strategic information
visioning, information technology evaluation, information resource management and data
administration, data modeling and facilitation, and value-centric application development
methods. Mr. English has developed the Total Quality data Management (TIQM®)
methodology applying Kaizen® quality principles to information quality management. He
chairs Information lity Conferences around the world and he is a co-founder of the
International Association of Information and Data Quality (IAIDQ).

Prior to founding INFORMATION IMPACT International, Inc. (www.infoimpact.com), Brentwood, TN, over nineteen
years ago, Mr. English was Vice President of an international IRM consulting firm. Before that, he was manager of
systems development and then for information management with a large publishing firm. Before positions as Senior
Instructor for a computer manufacturer and Information Systems Training Coordinator for a major insurance firm, Mr.
English began his career with Sears, Roebuck, and Co., as a programmer and systems analyst.

He was featured as one of the “21 Voices for the 21st Century” in the January, 2000 issue of Quality Progress.
DAMA awarded him the 1998 “Individual Achievement Award” for his contributions to the field of information resource
management. Mr. English has served as an Adjunct Associate Professor in computer science. He is a member of the
American Society for Quality and is a former advisor for DAMA. He has also been an active member of various ANSI
(American National Standards Institute) standards committees, and he is an editorial advisor for OM Review.

A magna cum laude graduate of Hardin-Simmons University, Mr. English holds a Masters Degree from the Southern
Baptist Theological Seminary where he was a Luther Rice Scholar and a Garrett Fellow. He is listed in Outstanding
Young Men in America and Who’s Who Worldwide. He has provided consulting and educational services in more th
30 countries on five continents to such organizations as Aera Energy, Air Canada, American Express, Belgacom,
Boeing, British Telecom, Coca-Cola Foods, Dow Chemical, Eastman Kodak, Eli Lilly, the FDIC, Hewlett-Packard, The
Hartford, IBM, L. L. Bean, NTT DATA, Optical Fibres, Sprint, Telenor, Toyota Motor Sales, UNUM Life Insurance Co.,
the U.S. Navy, Western Health Alliance and Weyerhaeuser.

A frequent keynote speaker, Mr. English writes the monthly “Plain English about Information Quality” column for
DM Review, and is the author of the highly acclaimed /mproving Data Warehouse and Business Information Quality,
also available in Japanese, and numerous articles for publications in the US and Europe.
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MATURING FROM DATA QUALITY TO INFORMATION
QUALITY TO BUSINESS QUALITY

O The Stages of IQ Management Maturity
0 Taking Inventory: Where are You?

[0 Establishing a Vision: “Begin with the End in Mind”

[0 Planning your Next Steps: “Put First Things First”

[0 Controlling Processes to “Hold the Gain”

[0 Moving to Certainty: Measuring the Value Delivered

© INFORMATION IMPACT Confidential & Proprietary
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COMMON MISCONCEPTIONS

1Q is “data cleansing”

1Q is data assessment

1Q is “fitness of purpose”

Quality/ is best-of-breed or zero defects

[e] problems are created by the
information producers

[e] improvement is what the
Information Quality Team | does

[e] problems can be edited out
8. TQM or TIQM® is a program /" project

9. IQ s quality of data in
databases

10. 1Q is too expensive

e e

<z

.

1Q = Information Quality

TQM = Total Quality Mgt

TIQM®=Total Information Quality Mgt

0802 [5027, 5408] © INFORMATION IMPACT Confidential & Proprietary

m
"E8°  TOTAL INFORMATION QUALITY MANAGEMENT

O Information Quality is NOT* about what is in databases
(*well, it is, but that is not all)

O Information Quality (1Q) is ABOUT business, service and
manufacturing performance excellence by improving
processes to increase information quality

Information Quality addresses:

o Quality of information definition, models, DB designs
o Quality of information content
o Quality of information presentation
o Quality of business communication
K& T7otal Information Quality Management results in:
® Increased Customer satisfaction
® Increased Employee satisfaction and productivity
® Decreased costs and increased profits / surplus

5027 [0802, 5408] Q6 © INFORMATION IMPACT Confidential & Proprietary
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THE DISCIPLINE OF
INFORMATION QUALITY MANAGEMENT

The application of proven Quality Management
principles, processes and practices to
information as a product of the enterprise
processes (business, manufacturing & service) to

meet or exceed information consumers’
expectations

Larry P. English

5233Q [6240MQ, 5236M, 5237KM] © INFORMATION IMPACT Confidential & Proprietary

INFORMATION QUALITY

“Consistently
meeting*
all knowledge workers’ and end-customers’
expectations”
through information and information services so:
* Knowledge workers accomplish enterprise objectives
* Customers are successful

Larry P. English, TIQM®

N Components of Information Quality:
* Information Product Specifications and
Information Architecture (Definition & Rules)
* Data Content

e Information Presentation

World-class organizations do not stop here—

they strive to “delight” their customers
3851 [3891Gov] © INFORMATION IMPACT Confidential & Proprietary
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frz2]
L THE FUNDAMENTAL QUALITY PRINCIPLES

O Customer Focus
o Market focus
o Customer satisfaction
o Supplier / Customer Partnership

O Process /mprovement to reduce waste
o Process definition
o Product specification (customer-focused)
o Team work
e Continuous Process Improvement (CPl) —cei
« Business Process Re-engineering (BPR)

O Proven, scientific Method's
o Statistical quality control
o« PDSA or PDCA (Shewhart cycle)

O Management Accountability

0807 [0870, 0896, 8818] Q9 © INFORMATION IMPACT Confidential & Proprietary

BPR,

INFORMATION QUALITY MATURATION

GIGOOK

© INFORMATION IMPACT Confidential & Proprietary
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INFORMATION QUALITY MANAGEMENT MATURITY (IQMM™)

“We know why we do NOT have
problems with information quality.”

“Information quality problem prevention
is a routine and pervasive part of our
enterprise operations.”

Stage 1:
Uncertainty

Stage 2:
Awakening

47200v [ 0980, 4099, 9333]

>

Measurement
Categories

Stage 1: Uncertainty
(Ad hoc)

“We don't kn
with information quality.”

Stage 3:
Enlightenment

N

Q11

Stage 2: Awakening
(Repeatable)

Pl

Rl

our problems.”

w why we have problems

Stage 3: Enlightenment
(Defined)

Capa

Stage 5:
Certainty

“Through mgt commitment
and information quality
improvement we are
identifying and resolving

“Is it absolutely necessary to always
have problems with information quality?”

Adapted from

P. B. Crosby and

bility Maturity Model

See L. English, /Improving Data Warehouse
& Business Information Quality, pp. 427-37

Stage 4: Wisdom
(Managed)

© INFORMATION IMPACT Confidential & Proprietary

m
INFORMATION QUALITY MANAGEMENT MATURITY GRID

Stage 5: Certainty
(Optimizing)

that information

1. No c of
and quality as a
attitude tool. Tend to

blame data administration or
1/ org for "information quality
problems" or vice versa.

quality management may be of

money or time to make it all
happen.

While going through
information quality

value but not willing to provide |i

p program learn
more about quality
management; becoming
supportive and helpful.

Participating. Understand
absolutes of information
quality management.
Recognize their personal role in
continuing emphasis.

Consider information quality
management an essential part
of company system.

2. Information quality
organization status

“Data" quality is hidden in

A stronger information quality
role s " " but main

Information quality
r exists, all

departments. Data audits
probably not part of
organization. Emphasis on
correcting bad data.

emphasis s still on correcting
bad data.

Information quality manager
reports to CIO; effective status

Information quality manager is
part of management team.

is incorporated
manager has role in
development of applications.

porting and pr
action. Involved with business

areas.

Prevention is main focus.
Information quality is a

thought leader.

3. Information quality
[problem handling

Problems are fought as they
occur; no resolution;
i lots of

Teams are set up to attack

Corrective action

Problems are identified early in

major problems. Long-rang;
are not solicited.

yelling and accusations.

Problems are faced openly and
resolved in orderly way.

their All
functions are open to
suggestion and improvement.

Except in the most unusual
cases, information quality
problems are prevented.

4. Cost of information
quality as percent of
revenue

Reported: unknown
Actual: 20%

Reported: 5%
Actual: 18%

Reported: 10%
Actual: 15%

Reported: 8%
Actual: 10%

Reported: 5%
Actual: 5%

5. Information quality
improvement actions

No organized activities. No
understanding of such
activities.

Trying obvious "motivational"
short-range efforts.

Implementation of the 14 point|
program with thorough
understanding and
establishment of each step.

Continuing the 14 point
program and starting to
optimize.

Information quality
improvement is a normal and
continued activity.

[Summation of company
information quality
posture

IQMM™ is a trademark of Information Impact Int’|

"We don't know why we have
problems with information
quality."

"Is it absolutely necessary to
always have problems with
information quality?"

“Through management
commitment and information
quality improvement we are
identifying and resolving our
problems.”

"Information quality problem
prevention is a routine part of
our operation."

Adapte]

"We know why we do not have
problems with information
quality."

H from P. B. Crosby &

Cap{

ability Maturity Model

09800v [4719-20, 0811, 0921, 4057]

L. English, /mproving Data Warehouse and Business Information Quality, pg. 428
Q12
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i IQ7. INSTITUTE LEADERSHIP
FOR INFORMATION QUALITY

[0 Management is Leadership—not “supervision”
o Leaders enable workers to improve their processes

e Most supervisors are just the opposite, because they
implement inappropriate measures and rewards

O Information Quality ramifications:
o Take the /ead in information quality improvement
o Educate and coach executives
o Implement management accountability
o Learn how your customers use information
o Measure and reward the right things:

\J Teamwork, customer satisfaction, waste reduction,
total cost of ownership

Source: L. English, /mproving Data Warehouse and Business Information Quality, p 367+
0865 [4832-45, 4714-16] Q13 © INFORMATION IMPACT Confidential & Proprietary

& IQ14. TAKE ACTION TO ACCOMPLISH THE
TRANSFORMATION FOR INFORMATION QUALITY

[0 Management must put everyone to work to transform org.
e Must organize itself to administer the other 13 points
« Senior management must feel the pain of status quo

« Senior management must communicate to a critical
mass of people why change is necessary for all

« Every activity is a process that can be improved
[0 Use the Shewhart Cycle

4. Roll the process 1. Study a defective
out and study the process to identify
results— what did root cause(s) and

we learn? AéT PL1AN define improvement(s)

Smart
3
3. Observe the Sty SRy o Implement the

effects of the Gl improvementina
U 9
improvement controlled way

Source: L. English, /mproving Data Warehouse and Business Information Quality, p 350+
0879 [5144, 4832-45, 4714-16, 4979-93, 0899, 5562] Q14 © INFORMATION IMPACT Confidential & Proprietary
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m
e ENTERPRISE EXCELLENCE VISION

Customer-Centered, Capable, Trained,
Shared Vision Empowered People

Defined, Improved,
Controlled Processes
that delivers
Quality Just-In-
Time Information

e I

4767 [2089, 892111] © INFORMATION IMPACT Confidential & Proprietary

N INFORMATION QUALITY MANAGEMENT
Mission / Vision

By implementing and performing sound and proven quality
management principles and processes to our information
processes, we enable the accomplishment of:

[ ENTERPRISE MISSION HERE ]

We do this by [e.g., “ ‘Increasing customer satisfaction’ by
preventing errors in customer information, such as name
misspelling, invoicing, sending wrong items.” or,

“ ‘Decreasing operating costs’ by decreasing costs of

process failure, recovery and information ‘scrap and
rework’ caused by poor quality information.”]

© INFORMATION IMPACT Confidential & Proprietary

30



MIT Information Quality Industry Symposium, July 16-17, 2008

[ Ps |
@ TWO SETS OF PLANS FOR INFORMATION QUALITY

1. Long range Plan
> Process P6:* Establish the 1Q environment

R e ———————>

(Time)

2. Immediate “Improvement Initiative” Plan(s)
> Processes P1-P5:* (1 or more)

=
= > o
>

= >
=
>

I 2 *TIQM Process numbers

© INFORMATION IMPACT Confidential & Proprietary

TOTAL INFORMATION QUALITY MANAGEMENT (TIQM®*)
Methodology Overview

P6
Establish the Information Quality Environment

Information Product Information —
Specification Content & Presentation h K
Quality Assessment Quality Assessment eeggldnee Corrected
Correct
Data

Assess Assess Measure )
Information Information Poor Quality Poor Quality Infor-
Product Content &

Information mation Cost Analysis
Spec. Quality Preéen;‘._atxtion Costs & Risks|
uality

Information

Improve Process
(L{UEL Ul | mprovement

Process

Quality

* Formerly TQdM

“Success is a journey, not a destination”
Improving Data Warehouse and Business Information Quality, Chapter 13, pp 421 - 454

*Formerly TQdM®
© INFORMATION IMPACT Confidential & Proprietary
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T WHY YOU MUST MEASURE ACCURACY
NOT JUST VAL/DITY

Marital Status

///////////////

_=

T
Incomplete Invalid Inaccurate

{Completeness) (Validity) (Accuracy) “lQAssessment
2000+ Persons

4996 [5268-70, 27178] © INFORMATION IMPACT Confidential & Proprietary

CUSTOMER INFORMATION ACCURACY
p Control Chart 2000-2003

Q30 Q40 Q1,1 Q21 Q31 Q41 Q12 Q22 Q3,2 Q42 Q1,3 Q2,3 Q3,3 Q4,3 Q1,4

‘ =&#=|naccurate data — —Mean Upper Control Limit —+—Lower Control Limit =#=Accuracy Temp Std ‘

0847 [99970P, 9998-GV] © INFORMATION IMPACT Confidential & Proprietary
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TOTAL INFORMATION QUALITY MANAGEMENT (TIQM®*)
P5: Improve Information Process Quality

Data Definition Information
(e VE1114Y Quality
Assessment Assessment Reengineer ol irye el

P1 P2
Assess Data .
Definition & Assess Measure Information Value /
Information Information oor Quality Cost Analysis

Architecture Quality Information
Quality Costs & Risks| “
Information

Improve IR
Ian'ormatlon Improveme
rocess

Quality

“There is absolutely no reason for having errors or defects in any
product or service.” P.B. Crosby *Formerly

. TQdM®
“Measure twice, cut once.” Carpenter’s Rule of Thumb
5160 [ 09450v, 3885, 9674NV] © INFORMATION IMPACT Confidential & Proprietary

TIQM® METHODOLOGY
PROCESS P5:
Improve Information Process Quality

P5.1 . P5.3

Define Do
Project for Implement
Information Information Quality

Quality Quality Improve-
ments

Chechk/Study
Impact of
Information

Implemented
1Q Process

L. English, /mproving
Improvements

Data Warehouse and

Business information \ Plan-Do-Study/Check-Act (PDS/CA)

Quality, p. 290.

© INFORMATION IMPACT Confidential & Proprietary
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CAUSE-AND-EFFECT DIAGRAM
 Order Entry Errors

Machines

Information

No emphasis
\ on training fime
DB reloaded
No with duplicates (T?.;{oi:;:}
e
accoun- Sl

" System i
tability 8 Customer look- s Ll

algorithm faulty

Conflicting
—= >
procedures
No step to ask all
- .
information to

Postal file to
check addr is

out of date
No standards

for name & ad7 dstermine duplicate o4 quota

Does not understand
customer’s name

Order
Process /
rocedure

Measurement Methods

3819 [0881, 0884, 3888, 4998]

Form Design,
Presentation Design;
Process Re-design;
Procedure Simplification;
Defect Prevention

“Customer”
Feedback;
Accountability;
Performance
Measures

Information
Producer

1Q Defect Redundant
Prevention Data
and Quality Mgvemelnt
Control ontro

39030v [3865, 9941, 52791

34

Slov' response

Does not tell they
have moved
Does not remember

o previous order
0K-UP CCustomer system

Standardization;
Training;
Procedures;
Checklists

Materials Effect

Has privacy

e—
concerns Duplicate

Customer
':a’"e records
change created

that causes us to

Does not ask if
customer has placed
order before

Alienate / lose

?
Rusher/ to
D/

resources,
recovery &

(%
Lack of knowledge 2
correction

of customer look-up

procedures Business

Effect
Wants to be “customer-
service” oriented and does
not ask for customer number

huMan

© INFORMATION IMPACT Confidential & Proprietary

Std Data Definition;
Stable, Flexible
Data Design; Improve
Recl_uirement Specs;
QFD & Optimized
Application Workflow;
Intuitive Screen &
Report Design

Strategic/
Decisional

Operational
Knowledge
; Worker

Information
Director

Warehouse

L. English, /mproving Data Warehouse
and Business Information Quality, Best
Practices, p. 302-309

QFD = Quality Function Deployment
© INFORMATION IMPACT Confidential & Proprietary
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»%—»

Optimized for “My” Process
Process A

Information
scrap
and
rework

11 hours =12 h

Y Cust
Process LIl

Re-create /
correct

from source
(correct/

Redundant
complete Dat

THE MYTH OF “FUNCTIONAL” OPTIMIZATION

Optimized for Value Chain

Process A Process B

I 'normaticn
Scrap
anu
-ewor’,

2 hours 1 hour = 3 hours

Cust Create Cust
req rocess beneflt
Ru-uea el

q \‘(lt

Quality data from source
(correct/ complete)
@ 100%

© INFORMATION IMPACT Confidential & Proprietary

TOTAL COSTS OF OWNERSHIP OF
INFORMATION PROCESS QUALITY

Information Quality 5-Year Cost of Ownership

$140,000,000

$113.2 million

$120,000,000

$114.7 million

$100,000,000

$80,000,000

$60,000,000

$40,000,000

$20,000,000

Defective Process

Data Cleansing Only

Savings of
$46.1M (41%)

$67.1 million

Process Improvement

‘ﬂProcess Cost B One-time Improvement Cost O Incremental Improve Cost B Information Scrap & Rework Cost ‘

54368l

© INFORMATION IMPACT Confidential & Proprietary
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VALUE OF QUALITY INFORMATION TO
TARGET MARKETING CAMPAIGN RESULTS

T T T 1
Cost of mass Mass marketing Cost oftarget  Target marketing
marketing campaign marketing campaign

campaign response campaign response

© INFORMATION IMPACT Confidential & Proprietary

TOTAL INFORMATION QUALITY MANAGEMENT (TIQM®)
R TIQM®" is not a program; it is a value system, mind set,
and habit of continuous improvement of:

1. Application and data development processes
2. Business processes

By integrating quality management values, princip/es and
methods into the culture

P6
Establish the Information Quality Environment

Data Definition Information
Quality Quality
Assessment Assessment 3 i Corrected

Assess Data Measure .
Definition & | fASSGSt$ Poor Quality Information Va.IueI
Information arormation Information Cost Analysis
Ar%ﬁtelg:tture Quality Costs & Risks|
LY, Information

Process

Quality

* Formerly TQdM®

38850v [0945, 5156-61, 9674NV] © INFORMATION IMPACT Confidential & Proprietary

36



MIT Information Quality Industry Symposium, July 16-17, 2008

TOTAL QUALITY MANAGEMENT
Deming’s 14 Points

Create constancy of purpose toward improvement of product and
service, with the aim to become competitive and to stay in business, and
to provide jobs.

Adopt the new philosophy. We are in a new economic age. Western
management must awaken to the challenge, must learn their
responsibilities, and take on leadership for change.

Cease dependence on mass inspection to achieve quality. Eliminate the
need for inspection on a mass basis by building quality into the product
in the first place.

End the practice of awarding business on the basis of price tag. Instead,
minimize total cost. Move toward a single supplier for any one item, on a
long-term relationship of loyalty and trust.

Improve constantly and forever the system of production and service, to
improve quality and productivity, and thus constantly decrease costs.

Institute training on the job.

Institute leadership. The aim of supervision should be to help people
and machines and gadgets to do a better job. Supervision of
management is in need of overhaul, as well as supervision of... workers.
Source: Deming, Out of the Crisis
Larry English, /mproving Data Warehouse and Business Information Quality, p338
0812 [0819, 0820, 4092-98] Q29 © INFORMATION IMPACT Confidential & Proprietary

TOTAL QUALITY MANAGEMENT
Deming’s 14 Points (Cont.)

Drive out fear, so everyone may work effectively for the company

Break down barriers between departments. People in research, design, sales, and
production must work as a team, to foresee problems of production and in use that
may be encountered with the product or service.

. Eliminate slogans, exhortations, and targets for the work force asking for zero
defects and new levels of productivity. Such exhortations only create adversarial
relationships, as the bulk of the causes of low quality and low productivity belong to
the system and thus lie beyond the power of the work force.

.a. Eliminate work standards (quotas) on the factory floor. Substitute leadership.

b. Eliminate management by objective. Eliminate management by numbers,
numerical goals. numerical goals. Substitute leadership.

.a. Remove barriers that rob the hourly worker of his right to pride of workmanship.
The responsibility of supervisors must be changed from sheer numbers to quality.

b. Remove barriers that rob people in management and in engineering of their right
to pride of workmanship. This means, inter alia, abolishment of the annual or merit
rating and of management by objective.

. Institute a vigorous program of education and self-improvement.

. Put everyone to work to accomplish the transformation. The transformation is
everybody’s job. Management will explain by seminars and other means why
change is necessary, and that the change will involve everybody. peming, out of the crisis
Larry English, /mproving Data Warehouse and Business Information Quality, p338
0813 [0819, 0820, 4092-98] 1230 © INFORMATION IMPACT Confidential & Proprietary
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TOTAL INFORMATION QUALITY MANAGEMENT: 14 Points

1. Create constancy of purpose for improvement of
information product and service: Long term plan; the
obligation to the Anowledge worker never ceases

. Adopt the new philosophy of quality shared information
as a tool for business improvement: “Reliable (quality)
shared information reduces costs”

e Means transformation of || S & business management

. Cease reliance on data and application /nspections
alone to achieve information quality: Design quality in
to the information design and production processes

End the practice of developing applications on the basis
of “on-time,” “within budget” measures alone and
capturing data at the lowest cost: Develop single data
creation programs and trust in information producers*

*Note: Contract with your information suppliers * Adapted from Deming’s 14 Points, See L. English,
Improving Data Warehouse & Business Information Quality, ch 11

4714 [4092-93, 0854, 0858-9, 0861, 4832-45, 9675NV] 1Q 31 © INFORMATION IMPACT Confidential & Proprietary

TOTAL INFORMATION QUALITY MANAGEMENT: 14 Points

5. I/mprove constantly and forever the processes of
application and information development and service
and of information production, through a habit of
continuous “information defect prevention”

Institute training on information quality for all
employees, especially management and producers

Institute leadership for information quality: appoint a
full-time information quality leader; management must
assume accountability for information quality

Drive out fear of data uncertainty or data correction:
Implement incentive programs for finding / and
correcting problem causes, do not blame or punish

Break down barriers between business areas:
information management and application development;
IT and business; business area and business area units

* Adapted from Deming’s 14 Points, See L. English,
Improving Data Warehouse & Business Information Quality, ch 11

4715 [4093-94, 0863-67, 4832-45, 9676NV] 1Q 32 © INFORMATION IMPACT Confidential & Proprietary
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TOTAL INFORMATION QUALITY MANAGEMENT: 14 Points

10.

Eliminate slogans and exhortations [only]; rep/ace with
actions for information quality improvement .
Implement a Plan-Do-Check-Act process for
information quality improvement

. Eliminate quotas of “productivity” that increase errors

and costs of scrap and rework: Customer satisfaction

. Remove barriers to pride of workmanship; empower

information producers to fix the broken processes

. Institute a vigorous program of education and se/f-

improvement for all people: understand the paradigm
shift and learn tomorrow’s skills

. Take action to accomplish the transformation for 1Q:

Senior management must feel the pain of the status
quo, organize itself and communicate to a critical mass

o Every process is a candidate for improvement

* Adapted from Deming’s 14 Points, See L. English,
Improving Data Warehouse & Business Information Quality, ch 11
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<« Information Quality Costs §§

INFORMATION QUALITY MANAGEMENT
MATURITY AND THE COSTS OF QUALITY

--+_ Danger : . Enterprise
AN point; ' Failure
Inf%)rmatioh - |
Scra:p & rework
& progcess failure
icosts

_/‘..."

. /Data corrg;ctioh:o ts ;
ment costs - i Enterprise

: Optimization

Stage 1 Stage 2 Stage 3 Stage 5

Uncertainty = Awakening Enlightenment Wisdom Certainty

4090 [4099, 4068]

Maturity —mM@M8M8M8M8M8Mm ™ >

“Quality is free. It’s not a gift, butitis free.” P. Croslgy o ;
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27124

Thank you for your valuable time. Please share your
feedback and comments as you apply your new knowledge
(Larry.English@infoimpact.com)

Larry P. English

www.infoimpact.com

Your /nformation Portal for information

quality and information management: [@wmer N
Improving

. Dat? Warehouse i!nd

See or share /Q Best Practices Business Information

Review and link to /Q Products
Links to Other IQ Resources & |Q web sites

Recommended reading in the /nformation |
Professional’s Reference Library ISBN: 0-471-25383-9

. . John Wiley & Sons, 1999
And other information

Preview & see reviews at
www.infoimpact.com
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Data Driven: Profiting

from Your Most Important
Business Asset

Thomas C. Redman, Ph.D.

Navesink Consulting Group
At MIT Conference
Cambridge, MA
July 16, 2008
www.dataqualitysolutions.com

Redman-MIT08-Data Driven

© Navesink Consulting Group, 2000-2008 T.C. Redman, Page 1

Those who apply diligent efforts (almost)
always improve data quality. And benefit!

Frst-Time, On-Time Performance
(actual results)

% perfect
records

time

‘—O—Accuracy Rate ave Icl

ucl target ‘

Each error not made saves an average of $500.
This amounts to millions quickly!

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008

T. C. Redman, Page 2
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Paradox, part 1

How do we reconcile the evident successes with
the observation that data quality is so poor at so
many companies?

Hypothesized Answer:

0 They (usually) don’t recognize data as assets
(after all “out-of-sight, out-of-mind) and so worth
the effort.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 3

Consultant’s exercise: Firel!
You can save only one of the following:

o Antique French Desk.

o Brand new PC, with all the bells and
whistles.

o Only copy of the organization’s fifty
biggest accounts.

The Data Doc’s Response: Finally!

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 4

42




MIT Information Quality Industry Symposium, July 16-17, 2008

-— - nmns
The paradox, part 2

How do we reconcile the fact that everyone
intuitively knows that data are critical assets
with the fact that organizations don’t manage
them as such?

Hypothesized Answer(s):

0 They don’t understand what “manage data
assets” really means.

O Specifically, they don’t see how to make money
with data.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 5

What Does “Manage Data Assets” Really
Mean?

Generally recognized as business assets:
o Capital, in its various forms

o People, including the knowledge in their
heads.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 6
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Organizations naturally manage their
assets...

o They take care of them.
o They put them to work, to make money.

o They adjust their management systems to
account for the special properties of each
asset.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 7

For data, “taking care” is mostly about
quality

Prescription 1: Take steps to ensure that

o Possess and acquire the right kinds of data.
o People can access and understand them.

o People can trust that they are “good enough.”
i

They are of high enough quality to withstand market
scrutiny.

O They are kept safe from loss or theft.

It is highly significant that (almost) all organizations that
diligently follow many of “the ten habits” make order-of-
magnitude improvements.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 8
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Putting data to work

Prescription 2: Use data to create new revenue
o Sell them directly in the market.

Build them into other products and services.
Use them to enhance other products/services.
Use them to make better decisions.

Use them to improve the day-in, day-out running of
the business.

OoOooa0o

Critical point: Management must explicitly think
through how they will put data to work in creating
new value.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 9

Adjusting the management system

Prescription 3: Recognize that data have unique
properties

o Example: Unlike other assets, data can be shared

o Most important: Data are the only asset that are
uniquely an organization’s own. The “ultimate
proprietary technology.”

Prescription 3, cont: Adjust the organizational
structures, roles, and responsibilities as a result.

o Counterexample: Chief Information Technology
Officer

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 10
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Outline:

0 What does “manage data assets” mean?
O A bit of flavor for:

m Putting data to work

m The wondrous and perilous properties of data as
an asset

m Implications for the management system

m The brutal (and growing) politics associated with
data

O A new context for data quality
O The ten habits of those with the best data.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 11

Putting Data to Work

0 The many ways to bring data to market
O A note on decision-making
O Your most important data

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T.C. Redman, Page 12
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_
A Note on Market Demands

o People and organizations have always wanted “more
and better” data.

o Historically, the elite took steps to hoard data.

o Since the rise of democracy, some of their grip has
been broken.

o Sheer demand continues to grow and is in little doubt:

“Inside IBM, we talk about 10 times more connected
people, 100 times more network speed, 1,000 times
more devices, and a million times more data.”

*Lou Gerstner, quoted in McDougall, P., “More Work Ahead,” Information Week, December 18-25, 2000, p. 22.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 13

_
A Note on Market Demands-2

o To borrow from Twain,
“the difference between the right data and the
almost-right data is like the difference between
lightning and a lightning bug.”

o People and organizations expect:
“exactly the right data and information in exactly
the right place at exactly the right time and in
the right format to make a decision,
complete an operation, or serve a customer.”

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 14
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So far, I've identified fifteen ways to fulfill
these demands
Provide Content Facilitators

o New Content o Own the Identifiers
o Re-package o Infomediation
o Informationalization o Data mining/Analytics
0 Unbundling o Privacy and security
o Exploiting Asymmetries o Training
o Closing Asymmetries o New Marketplaces
o Infrastructure
technologies
o Information appliances
o Tools

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 15

_
Content Providers

Basic Idea: Provide newer, richer, better, etc.
data to address customer needs

Customer Need Fulfilled: “Which diet will work
best for me?/What can | realistically expect to
achieve?”

Industrial Age Examples: Generic diet guides,
Newspaper

Information Age Examples: Personal diet,
Morningstar, Information Resources Inc.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 16
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M
Informationalization

Basic Idea: Enhance existing products and
services by building data and information in.

Customer Needs Fulfilled: Simplicity,
integration, etc.

Industrial Age example: Product instructions
Information Age examples:

O Auto makers are now including GPS Navigation
systems.

0 NC State is re-designing the hospital gown,
building a thermometer and other sensors in.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 17

... L
Exploit Information Asymmetries

Basic ldea: Know more than the guy on the
other side of the transaction.

Customer Need Fulfilled: Get the best
possible “deal.”

Industrial Age example: Used car
salesman

Information Age examples: Hedge Funds

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 18
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_
Infomediation

Basic Idea: Help people find the data and
information they need

Customer Need Fulfilled: Waste less time.
Industrial Age example: Travel agents
Information Age example: Google

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 19

T &
Data Mining/Analytics

Basic ldea: Uncover hidden “nuggets” buried in
the data.

Customer Need Fulfilled (examples):
0 Deep insights into individual needs

0 Exploit patterns of excellence/opportunities of
improvement.

Industrial Age example: Statistical analysis
Information Age example: Harrah’'s, Amazon

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 20
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——{
Other Ways to Bring Data and

Information to Market - Content

0 Repackage and filter to meet specific
needs
m FTID,
o Unbundle
m Securities Research and trade processing
o Close Information Asymmetries
m Consumer Reports

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 21

————{
Other Ways to Bring Data and

Information to Market - Facilitators
o Own the identifiers
m Standard & Poors
o Privacy and Security
m Legal profession
o Define and Operate “data markets”
m E-Bay
m Facebook
o Training and Education
m Internet-based training

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 22
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_
Make Better Decisions

Another good way to put data to work is
systematically use them to make better
decisions, align the organization to the
tasks at hand, and execute.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 23

Implication: Organizations need to find
and pursue their “data sweet spots”

Marketable Data &

Get Ready f
O eacy for Capabilities

This requires

stone-cold, sober

evaluation, Quiality/Technology
aggressive Ready weet Spot: Go
planning, and to Market
commitment to

innovation!

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 24
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Implications, cont:

o Data Doc claim: “The organization’s most important
data are those that help it make money.”

O Those used to create new revenue are especially
important.

o Note that every organization exposes some data in its
marketplaces.

O We data geeks should focus on these business
opportunities and the required data.

o We should measure success by metrics like “new
revenue from data.”

O Note: Itis a lot easier to invest in revenue growth than
cost reduction. Improved quality is a perfect example.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 25

The Wondrous, Perilous and
Often Confounding Properties
of Data In Organizations

O Most important: The ultimate proprietary
technology.

o Data are “organic.”

0 Note: About ten such properties really
matter.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T.C. Redman, Page 26
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“IT Doesn’t Matter,” Nicholas Carr*

Information Technologies have penetrated every
aspect of modern life.

Percent Capital Expenditures Devoted to
IT, American Companies

60% -
50% -
40% -
30% -
20% -
10% -
0%

mid 60s early 80s early 90s early 00s

*Harvard Business Review, May
2003

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 27

Proprietary vs. Infrastructure

Technologies
PROPRIETARY INFRASTRUCTURE
Can be “owned” by a (Eventually) part of
single organization general business
infrastructure
Patented drug, Railroads, electric grid
unique process
Protected Become commoditized
Basis for sustained Not a basis for
advantage sustained advantage
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Advantage Stems from Scarcity...

o Carr argues that basic storage,
processing, and transport technologies
are now readily available to all.

o Carr does not argue that IT isn’t
important. Only that it is not strategic.

o He offers the following advice:

m Spend less.
m Follow, don't lead.
m Focus on vulnerabilities, not opportunities.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 29

Finding Reasons to Attack Carr is Easy

o No proprietary technology/advantage
lasts forever... or even very long.

o The pace of innovation in IT is only
growing.

o Advantage can still be sustained by using
IT in smarter ways.

But many organizations seem to be
following his advice!

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 30
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Data are the Organization’s Ultimate
Proprietary Technology!

o No other organization has, or can have, the same
data.

o Data are subtle and nuanced.
m  Model “customer” in unique ways that best suit it.
m  Capture and utilize unique “facts.”
m Processes to capture unique data are also difficult

to copy.

o Eventually, of course, some data become
standardized to facilitate communications.

o Data offer opportunity for sustained advantage—and
everyone knows it!

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 31

Data are subtle
and nuanced and W

USA

have become the =
organization’s
lingua franca

AUSTRALIA
Fotbati

Never underestimate the importance of local knowledge.
HSBC »
T e
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Data are “organic” and most useful “on the fly”
(when they cross departmental boundaries)

Order from Order Lo - .
- — |Fulfillment| —> Billing ollections
customers entry
f < ina
ustome nventor
Legend l
Step/ arketing Manage Customer Summarize
Function DB nventory payments inancial
adD .
I‘\;/Iarkeqng
ampaig
statements
“Product” II Marketing I
literature

O

Customer 1a

invoice

E‘

i
1

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 33
Implications
O Must not confuse management of technology with

management of data.

Must be very careful about what data we standardize.
Standard data has little marketplace value.

Should strive for greater uniqueness, novelty, and depth
in data put in the marketplace.

Need to identify and explicitly manage the most
important, end-to-end value-creating flows of data as
“information chains” or Big-P processes.

Need to improve quality, in its own right, but more
especially to meet market demands.

O

O

O

O

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 34
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The Surprisingly Brutal
Politics Associated with Data

o Data Sharing

0 Responsibility for quality

0 About a dozen important, as they play out
locally.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T.C. Redman, Page 35

1. Power/Data Sharing/Ownership: In the Information
Age, Possession of Data Conveys Power!

Sweeney’s Database
has two terabytes and
ours only has one! Get

me two more teras!

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 36
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1, cont. Though Universally Praised, Data
Sharing is the Exception!

Of course you can have our data.
Just get your 30-11 form signed by
the Head of Legal, the Head of
Accounting, and the Head of HR!
Then we’ll run it up the line here!!

NOTE: Many of The 48 Laws of
Power (Greene and Elffers, Viking,
1998) seem to argue

against sharing data.

Redman-MIT08-Data Driven ulting Group, 2000-2008 T. C. Redman, Page 37

It is so easy for accountability to shift
downstream!!!

Here’s how you
do number 3,
son

cos?(x) + sin?(x) = 1

"

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 38
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Who is responsible for data quality? Since the
data are “in the warehouse,” it must be the CIO!

I've told that #*%! CIO
about these data problems
a million times! Why can’t

they get them right?

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 39

Landauer, The Trouble with Computers -
1993

Motivation: Roach, Strassman (early 90s): “Why
aren’t computers improving productivity?”

o Computers are remarkably effective at
“computing:”
m  Switching phone calls
m Laser-guided weapons
m  Weather forecasting

o Computers are not so effective when
automating poorly-defined processes:
m  Word Processing
m Poorly-defined Business Processes

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 40
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Landauer, The Trouble with Computers -
1993, con’t
In some cases, productivity doesn’t improve, but
there are other benefits:
o ATMs: Not cheaper, but always available.
Landauer’s results are consistent with other results:

o Deming: “If you automate a factory that produces junk,
you'll just produce junk faster.”
o Data warehouses: Add little value unless decision
processes are well defined.
0 Enterprise Systems: Not accepted unless they match
the way people work.
m Example: $170M Failure in FBI's “Virtual Case File.”

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 41

T &
Implications

O You can't resolve the inter-related issues of ownership,
management accountability, and quality through automation.

o Process management and improvement for quality and
effectiveness.

Automation for speed, efficiency, and scale.
Need to explicitly get responsibility for data out of the CITO.
New organization in “the business:” Chief Data Office.

Those interested in data must learn how to build and use
“political capital.”

m Politics” is increasingly important.
m  Note: Politics is NOT inherently negative.

oo oo

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 42
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Data Quality

A new and better context
The ten habits of those with the best data

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T.C. Redman, Page 43

IT set the stage for, and is now giving
way to, data

Model for a “three-phase Exploiting Data

Information Age*

Data Quality

Information

Technology
*puilds on Understanding Information, P-E
Carr: N eari n g com p | etio n Centre for Management Research, 1994.

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 44
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Proper Context for Data Quality

Existing Proper

o Cost Reduction Revenue growth

O Internal customers Competitive advantage

o “Master Data” Data exposed in market

o CITO “The business”

o Standardization Novelty, uniqueness

The case for data quality

(anything for that matter) is a
lot easier when it involves
new revenue

Redman MITO8:Data Drven © Navesink Gonsuling Group, 20002003 T.C. Redman, Page 45

|”OS€ Wltll t”e Eest gata '[”Iﬂ!

“prevention”

A Database is Like a Lake
To Clean Up The Lake, One Must First
Eliminate The Sources Of Pollutant

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 46
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Approaches to Data Quality:

Defect Prevention

Most companies’ current approach

THIRD-GENERATION:*

to data quality. Typical error rates DESIgn, o
are 1-5% and “cost of poor data defects “impossible
quality” may be 20% of revenue. Don’t know

of anyone here
SECOND-GENERATION:*

Process/Supplier Management,
to prevent defects

/ To accomplish this, original sources of

. data are held accountable. Typical
_ *
II:r:SpSe-:;tiC(;)Ir?Nai?gZL?o,\rll.( error rates are 1-2 orders of magnitude

) . better and the cost of poor data quality
to find and fix defects is reduced about two-thirds.
*terms after Ishikawa
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They recognize that, left alone,
accountability shifts downstream!!!

Here’s how you
do number 3,
son

cos?(x) + sin?(x) = 1

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 48
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The (nearly-certain) results

Management Typical Cost of Poor

Approach Focus Error Rate  Data Quality
Find and Fix 1-5% (at the 20% of

. The Past .
(First-Gen) field level) revenue
Prevent Two orders of Reduced b
Future Errors | The Future magnitude tWo-thir dsy
(Sec-Gen) better

Redman-MIT08-Data Driven

© Navesink Consulting Group, 2000-2008

T. C. Redman, Page 49

Habit 1. Focus on the most important

needs of the most important customers

Those with the best data adopt a customer-facing definition

of quality.

In doing so, they recognize that:

o All data are not created equal. Similarly, customers,
problems, and business opportunities are not created

equal.

o Generally, the most important data are those needed to
set and execute the company’s most important
business strategies.

And they focus as much of their energies on these
customers, strategies, and data.
Said differently, their data quality programs are fully aligned
with business strategy.

Redman-MIT08-Data Driven

© Navesink Consulting Group, 2000-2008

T. C. Redman, Page 50
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Data Doc’s Hierarchy of Needs

5. Keep data safe
Many people and from harm

organizations 4. Understand

exhibit a

“hierarchy of

“needs” 3. Understand
meaning

2. Trust that
data are correc

1. Acquire the
data they need

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 51

Habit 2. Process, process, process

They recognize that they create data via their cross-
functional business processes

A B C D |[[——

They recognize that They think “BIG-P”
most errors occur

“in the white space  They recognize “the
next guy” (serving
the customer) as a
customer

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 52
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They use the Customer-Supplier Model to
establish requirements and feedback loops

requirements requirements

outputs
—-

inputs

Suppliers “Your Process

feedback feedback

< Information chain >

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 53

Habit 3: They employ supplier management for
external sources of data

requirem requirements

outputs
ﬁ
“Your Process

feedback feedback
They expect high-quality data
from outside. And invest (time)
with their suppliers to get them

Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 T. C. Redman, Page 54
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Habit 4: They measure quality at the

source in business terms

They measure continuously
They define metrics with clear

business implications.

Private Bank!s Customer Data. Time-Series Record-Level Accuracy

Percent of statements with o
an error AR N .
Telecom’s Access Charges: oo
. e F— :8 03
Risk = Overbilling + Underbilling 024
. i 1 3 5 7 9 11 13 15 17 19 21 23 25
Many organizations: week

Fraction “perfect” records

(interpreted as “work” done
correctly) They integrate top-line DQ metrics
with other business results
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They get good at interpreting results

Habit 5: They employ controls at all levels to halt
simple errors and establish a basis for moving forward

They employ simple edits to stop errors in their tracks:
Ex: (Title = Mrs., Sex = M) cannot be correct

They employ statistical control to identify process
issues early and to look forward:

Time-Series, Record-Level Accuracy

> 0.9
g 08 ucL
;QG 0.7
55 oe Awbv'v'v‘“"‘“'&yﬁ
8° =
5 0.4 LCL
) 0.3
2 —
1 3 5 7 9 11131517 1921 23 2527 29 31 33 35 37
Redman-MIT08-Data week C. Redman, Page 56
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Habit 6: They have a knack for

continuous improvement

They have a way
of not just starting,
but completing

091 improvement

0.8 4 .

07 —_ projects, both to:
06 AQEVV—VMP-AY « eliminate root
051 causes of error
0.4 4

0.3 1 e acquire new

3 N o ] - |
1 4 7 10 13 16 19 22 25 28 31 34 37 40 42 46 48

Time Series, Record-Level Accuracy

records completely correct

week
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Habit 7: Set and achieve aggressive
targets

They focus not just on
the level, but also on the
rate of improvement

Time-Series, Record-Level Accuracy

o 09
. @

They set targets like: 5 081

> 0.7
« half the error rate E
every year E 05

E o

(8] —
+ add two significant g 049
new features every year § °%]

= 0.2 T
They decide to position 1 4 7 10 13 16 19 22 25 28 31 34 37 40 42 46 48 52 55
themselves near the In many respects,"f6f them
front with respect to planning for quality is no different
quality in their industries than planning for revenue growth,

new product development, etc.
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Habit 8: Formalize management
accountabilities for data

They recognize that
responsibility for data
lies with “the business,”
not IT.

Some codify
responsibilities in policy.

I've told that CIO
about these data problems
a million times! Why can’t
they get them right?

My favorite (adopted for
data):

“Don’t take junk data from
the guy upstream. And
don’t pass junk data on to
the next guy!”
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Habit 9: A broad, senior group leads the

effort

o They know that that quality programs go as far and fast
as the senior person leading the effort demands.

O So a broad, committed, senior team leads the effort.

“They thought they could make the right speeches,
establish broad goals, and leave everything else to
subordinates... They didn't realize that fixing quality
meant fixing whole companies, a task that can’t be
delegated.”

Dr. Juran, 1993

Experience so far is that “data” is even tougher than the
factory floor.
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Habit 10: Recognize that the “hard issues
are soft” and actively manage change

They:

O

O0OoOoOoao

Distinguish “I” from “IT.” They recognize that they
can’t automate their way out of a quality issue.

Start small. Create early wins.

Actively manage change.

Avoid unwinnable battles, especially early on.
Build political capital.

Over time, they build data quality into:

m  The organization

m People’s psyche

m  To new systems
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The habits reinforce one another

Accou\z:\bllltles Advanc
Supports
Supports
(\es
Deployed \)(\?j‘“mg
Deployed °
nlo Underlies

Defines Must

T e
- )
T Everything
P “4/
/

Responsible Responsible

for meeting for meeting
Monitor
Conformance
Using To Ifjeamg}/
Better i
Meet 9
A
L?rids Platfori
For
Set
Targets
Redman-MIT08-Data Driven © Navesink Consulting Group, 2000-2008 For T. C. Redman, Page 62
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The Ten Habits apply to all data, in all
iIndustries and government

o Market, product, and people (customer and employee)
data. Intelligence, scientific and logistics data. Health
care data.

o Data created internally or gathered from external
sources.

O Meta-data, master data, enterprise data.

o Data to be stored on paper, in operational systems, in
warehouses, enterprise systems.

o Client statements, 10-Ks, prospectuses.

o Data only seen by computers and data that convince
people to trust industries and companies (or not).
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Proposed Organizational Model for
Data Quality*

/@

Chief Data
Info Quality . _
Office Staff Big-P Big-P

Process A | | Process B | |SUPPlier C| [Supplier D

T TRY

Project 1 Project 2 Project 3

*overlaid on current organization
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- ]
Final Remarks:

“Data are assets” and they deserve to be managed as
professionally and aggressively as other assets.

o Put them to work, especially in the market.

o Recognize that they are unlike other assets and
advance the management system to account for,
and leverage, these differences.

o From a quality perspective, the rigors of the
marketplace should drive quality requirements.

o Follow the ten habits to meet marketplace
requirements.
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What Did He Say?

Questions?

Thomas C. Redman, Ph.D.
Navesink Consulting Group
President

732-933-4669
www.dataqualitysolutions.com
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g ]
h%‘.: ‘ The MIT 2008 Information Quality Industry Symposium

'l
Ak

The NATO Codification
System as the Foundation
of the ECCMA Open
Technical Dictionary

Logistics Data & IT Solutions

. Defense Logistics Information Service

Mr. Steven Arnett
Chief, U.S. National Codification Bureau

Hart-Dole-Inouye Federal Center TEL (269) 961-7299
74 Washington Ave N Suite 7 FAX (269) 961-4760
Battle Creek, M| 49037-3084 EMAIL:

F

Overview

» History and basics of the NATO Codification
System (NCS)

* The use and benefits of NCS data
* Case studies

« How the NCS laid the foundation for the ECCMA
Open Technical Dictionary (eOTD)

* Video: The importance of using the
right namel!
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What Is the Purpose of Codification?

* To establish a common supply language
throughout all logistic operations

e Language independence: All aspects of the item
identification and description can be stored and
exchanged in an encoded format

* To enable interoperability

» To optimize resource management by minimizing
duplication in inventories

Cataloging = Codification

) " 7 ¥
“‘:.,"QT;‘-—._..)._H-(
REr A

-"':9,:“: ¢

i

Simon Stevin

Prince Maurits

of Nassau- Dutch Scientist
Orange

IO S e o
Laiss) spaumith
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Operational ¥ France

efficiency " 1710
Strict stock ot \ _ K_ing
management % g o e Louis XIV

Year 1945
January the 18th

“ 1 request that procedures
be examined
to improve goods
management
for the efficient pursuit of
war as well as
for business in peacetime. ”
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Creation of NATO Alliance

« Political cooperation...
— Language problem!

* Military cooperation...
— Language problem!
— Language of logistics also a major problem

— Each nation and even, each Armed Forces
had some type of codification system

e

}? i Federal cataloguing
ul¥ 1953'S becomes
NATO codification
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US/UK/CA 1952 [pL436Y _

CLASSIFICATION, 1954
NATO 1956

— 1966 [DLSC
I| 1974

1978
( S C@RM 1991 [pEP"
o LagseoEn !
; 1999
e:Commerce] 002

NATO Codification System Users Map

Nonparticipating countries:
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The N’ATO Codification System

» A set of rules and regulations that enable 26
NATO countries and 28 non-NATO nations to
exchange logistic information about 16 million
items of supply

» A flexible distributed information system that
can be tailored to national requirements

The N’ATO Codification System

To facilitate logistic (co-)operation by using a uniform
and common system for:

Identification
Classification
Stock Numbering

of items of supply
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Before Codification

Jeg har brug
for en skive

After Codification

NCS Principles J
One NATO

One Item »

of Supply Stock Number

| ng V.p.

» 5306-00-019-1802

3%
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A unique system of
identification

Armed forces' interoperability

strict stock management
- spare part control
- stock comparison

The NATO' Codification System

» Assignment of a uniform Item Name to an item of
supply

» Use of auniform system of classification of items
of supply (STANAG 3150)

* Use of auniform system of identification of items
of supply (STANAG 3151)
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NATO Allied Committee 135 Mission

* Provide a forum for discussion on policy matters
concerning the NCS

* Review the progress in the implementation and
application of the NCS

» Establish common regulations and procedures for
NATO Codification

o
Conferancs of - HATD Prad uction
Cu:rt"!‘ilgt;ws Hational Armamenls b C:‘nlﬁlll::l:{aa and Logistics
Diractors (GHADY Organisations

Ammuntion Group of Mational Life Cycle -
Salety Group Dirzctors on Codification Mariagame nt Group
ACAHE e :U:.&S T AT 3

o: Pasinership Group
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What Is 2 NATO Stock Number?

* NATO Stock Numbers represent item of supply
concepts rather than an items of production

* An item of supply concept represents a cluster of
characteristics related to form, fit, and function

* Many items of production may fit a single item of
supply concept

THE HAT® ST#QK RYMEER (M:MN
[6905-00-73451 99'
o R T

== L] =IIII“
= Fraaas
Favivbary 0 = Unilad Cingden

MANUFACTURERS USERS
IDENTIFICATION CODIFICATION

SYSTEM SYSTEM
DUNLOP NAVY
11-00-20SPTGM ARMY

AIR FORCE

GOODYEAR TIRE CO

OTHER

11-00-20SRLER COUNTRIES

GOODYEAR FRANCE
11-00-20UNISRL

2610-14-3224604
CUP SNC

1100R20GSRT4-16PR Single Stock Number
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Data

NSN-/NSSH ING AIN/NON AIN TIIC RPDMRC FMSN
5985-AP-734-519% @5311 RESISTOR 1 FIRXED FI 4 7 a3a

B6—-258144-836
1222606-601848
4171462-628
4171402801
418295—40
99804052
CA7H3I-338UJ
M22684-01-8848
MILR22684-1
RAMz25-338UJ

Spain
YJ Singapore

YK Kuwait

ZA Australia

ZE New Zealand

ZF France

ZG Germany

ZH South Korea

ZK United Kingdom
ZN The Netherlands

[SERLITELILIN.N (o PIVEIE) T
Ll N ARy | Cr iRy PRy ]
B =k 0 B0 DO g [0 B D WO
oooooEooog
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WebFLIS National Stock Number (NSN) Output Data

Search again?

8040001449774
L (Warfighter Search)
Item Name: ADHESIVE
Query Type: PUBLIC
Date of query:  4/9/2008 1:22:35 PM
Note: This is a representative picture only, of this item.

Identification Biadk to Top
LRIT RPD DMIL NIIN | ESD
11 (N el I e e I T [ P et oo EMIC ADP =20 HMIC HC
HIG INC JM&CD—MQQ ASGMT _IL?._[LEMLH_H_E
AS3GRO0 11297 X1 A 1 1989043 A

SCHEDULE B:

ENAC:
Reference/Part Number Back to Top

REF/PN Q‘ﬁ%} STAT RNCC RNYC DAC RNAAC RNFC RNSC RAJC SADC HCC MSDS

9953103 0072 A 5 1 4 22
RTV 129 A 5 o | 4| @2 i BDBZH

SMi0is2-
02

2z

15567-002 (L5

e 2

Back to T

EFE-DT  MOE AAC SOS UI UL PRICE QUP CIIC SLC REP USC
2008092 D& G GSA ChA £60.63 B u 4 Z A
5008092 Ben e iEsE g 6063 B o e
2008092 oM G GSA Ca $60.63 B u 4 Z M
2007274 DN G G54 CaA $£66.60 B 10 4 N
2008092 IG G GSA Ca $60.63 B u ok I
[ Characteristics (Decoded) NGRERERC
MRC REQUIREMENT STATEMENT CLEAR TEXT REPLY
NAME ITEM NAME ADHESIVE

AGHW PHYSICAL FORM

QUANTITY WITHIN EACH
UNIT PACKAGE

PASTE

AKKF 12.000 OUNCES

FOR HIGH STRENGTH BONDING OF SEMSITIVE
ELECTRONIC COMPOMNENTS AND SUBASSEMELIES

GRAY
SILICONE

AL¥Z SPECIFIC USAGE DESIGN

HUES
MATT

COLOR
MATERIAL

SUPPLEMEMTARY
SUpp FEATURES 10.3 OUMCE IM 12 QUNCE CARTRIDGE

Search Again?
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NCS Statistics

Approximately 16 million NATO Stock Numbers
have been assigned

Approximately 7 million by the U.S. and 9 million by
the other NATO countries

Approximately 30 million reference numbers have
been registered on these NSNs

Approximately 1.5 million manufacturers and other
organizations are registered

These NSNs contain more than 31 million user
registrations

The SCbpe of the NCS

More than 47,000 structured and defined Item
Names

More than 27,000 properties to describe items

More than 150,000 property values to discriminate
one item from another
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A-10

32,254 NSNs
HUMMV

14,655 NSNs

" cpeaaeers © Everything needed by
soldiers, sailors,
airmen, and marines

Swap

shaorasss » Everything needed by
i all sectors of

S e 201 government,

e including, office
supplies, parts for
space vehicles,

e e P toiletries, computer
equipment, and fuels
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DEPOTS
— 1
Air Force Other |
\ NATO/FMS
. (A y \ J
MATO Codification System |
Marines
National g
Agencie
Armv

ANSWER = The NSN and associated data




MIT Information Quality Industry Symposium, July 16-17, 2008

CO00 CaFangin_g L_ink
With Logistics

ACQUISITION
: "What should
What is the part number of ~ we call this?"
known items?
NS /7/ q\\
SU'ODZ//) y re "Who manufactures \oo‘(\\"s\e
“asg5 this item? &y °
: « @
CATALOGING we

* NATO Stock Number (NSN) records provide:
-- past sources of procurement
-- identification of the item
-- cost of the item
-- record of key logistics decisions
* NSN is key to other procurement information

0000 CaFanging I_.ink
With Logistics
Q: SUPPLY MANAGEMENT

"What's the last
recorded price?"

ther v What i
can &V ed? atis th
e . €a .
pe sub A\ adVlce code?_ngsn‘lon
CATALOGING

*Records initial logistics support decisions

*Records changes to those decisions throughout life cycle

*Provides means to notify all users of changes

*Offers flexibility

*|s a single, comprehensive source of information needed
to manage items
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COO0O CaFanging I__ink
With Logistics
Q: MAINTENANCE

OQ/; ’/7@
"What is it?"

What is the CAGE?

A CATALOGING

*Takes the “wrench turner” from repair manual to the
supply system

*Provides information on alternate sources, substitutable
parts, interchangeability, and so forth

*Shows who manages the spares, how they’re managed,
how much they cost, unit of issue, and so forth

ocooo Cataloging Link

With Logistics
* STORAGE & DISTRIBUTION

DoeS it coﬂt:\‘gteﬂa\,? Who is the manufacturer?
s
na What are the Al is the unit o ;
packaging requirements? ISsue>
What are the Is
. . Iy
freight requirements? Z e,

What is its value ($)? emiy ;
it .
CATALOGING “Qrizeq

* Indicates hazardous material content, precious
metals content, physical security requirements,
other characteristics

* Is flexible to meet national requirements for
storage & distribution
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COO0O Cat_aloging_ L_ink
With Logistics

Q . DISPOSAL

"What is it?" How can | identify this item?
What is the unit of issue? /s /}/76
- : d’) 26,.0'0
should it be demilitarized: Uso

How should it be stored?
A CATALOGING

g *Helps identify unknown items.

*Provides Demilitarization information
Shamdz  *Provides information about hazardous material
ﬁ' *Helps ensure environmentally sound disposal
*Provides storage information

Benefits of the NATO
Codification System

BEFORE

More 4 Multiple + No Visibility of Assets . Wasted
Inventory  Procurements Across Services ~ Resources

mStandard Data Elements

mltem of Supply Concept
mSingle Manager

Less Consolidated Sharing _ More Effective
Inventory Buys Of Assets — Force
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Operational Advantages of

NATO Codification

- Interoperability H standardization of material

@) Stock control

B Knowledge of resources
- Reduction of distribution networks
- Prompt satisfaction of user needs B Accurate description of items

- Facilitates technical dialogue B Common language

- Easily accessible data B Computerization

Econemic Advantages of

NATO Codification

Savings realized on production of M Use of already identified

== new items components

" - - -

B Widespread knowledge of existing
Consolidation of orders material

== Diversity of suppliers

Reduction of spare parts B Limitation on range of equipment
Stock reduction B Elimination of duplicates
Inventory transfer options B Accurate identification of items

Adaptable to technological
~— changes
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m Interoperability

m Flexibility

LBy

Relations With Industry Environment

Benefits: United Kingdom Study

Of the 200.000 new Items
offered to the UK NCB for
Codification each year
approximately 50% are already
codified and have been
allocated a NSN.

46%
BNEW
CODIFICATION

B PART/REF NUMBER
MATCH

B CHARACTERISTICS
MATCH

RLOF
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Singapore Study: The NCS Adds Value

Chain Management

Item Entry Control

— Prevents unnecessary inventory growth and
item duplication. Items managed NSNs
instead of manufacturers part numbers

— Savings in warehousing and item management
fees (su&olg bases managed by contractors,
charge $150/line item/yr)

— About 25% of new items detected with existing
NSNs each year (5-7,000 items or savings of
>$750K/yr)

Singapore Study: The NCS Adds Value

Chain Management

OEM Part Number Breakout

— Seek out true manufacturers and their part
numbers

— Promotes competitive bidding during
procurement, leading to lower prices. OEM
prices can be 30% lower than prime

contractors prices

DSTA

Defence Science &
Technology Agency
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Singapore Study: The NCS Adds Value

to Supply Chain Management

Pre-Provisioning Screening

- ltems procurement intends to purchase screened

against existing inventory for dead/surplus stocks to
be released.

- Comparison of last purchase price to help negotiate
for better pricing. Recent aircraft project, high value
items >US$10K per item screened against NSN file.
Difference >US$4M (for 156 items) between contractor
& NSN prices.

D)

Pre-Provisioning Screening

3 Logs Depts

in Invento m
Inventory ‘ Y ﬂ
Revised [ - reduced Line ltems
Parts List

Recommended - reduced Quantities
Parts List

Cataloguing | 2
Database Matched Service
Items Found

9 10 Finalised reduced Line Items
—>| parts List| - reduced Quantities
- reduced Prices

LPP: Last Purchase Price

Can Surplus Stocks Be Released ?
What is the Last Purchase Price?
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Singapore Study: The NCS Adds Value

Chain Management

“, innevation &
qualrty crcles

e Million Dollar Project
Award - International
Exposition of
Innovation and CATALIST
Quality Circles 2005 FHRRS A e

Addifing Vialue To Supply Chain Management I The SAF

International Exposition of
Innovation and Quality Circles 2005

Ny s

Million Deoller Progect Awand

Case Study: Codification In Bosnia

Peacekeeping

* Logistics operations under UN deficient
because of a lack of acommon technical
language

« Many unneeded spare parts delivered under
perilous conditions

* NATO forces found NCS of great benefit
after NATO takeover
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ECCMA

electronic commerce code management association

An international non-profit membership association of industry and government
master data managers and their application or service providers

Our Mission

To increase the quality and lower the cost of descriptions through developing and
promoting the implementation of International Standards for Master Data
Quality

Aims and Objectives

e DLIS and AC/135 undertook the partnership with
ECCMA and involvement with ISO for the following
reasons:

— To automate the codification process

— To improve the quality and availability of data

— To help align the NCS with international standards
— Toincrease cooperation with industry
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“There is and always has been a philosophical gulf between the
application of cataloging for military purposes and ... for
commercial. ...commercial practices are not precise enough to
support cost-effective military inventory management and
military cataloging is far too detailed and costly for commercial
purposes ...ECCMA offers away to bridge the gulf” - Mr. Alan
Williams, Assistant Deputy Minister, Canadian Department of
National Defence

Commercial

e The ECCMA Open Technical Dictionary (eOTD) is an
open technical dictionary of cataloging concepts used
to create unambiguous language independent
descriptions of individuals, organizations, locations,
goods and services

e The ECCMA Open Technical Dictionary (eOTD) is
based on the NATO Codification System (NCS) with a
more modern database architecture oriented toward
the commercial world

eOTD

ECCMA Open
Technical Dictionary
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Common Terminology = Common Mapping

0161-1#02-046898#1  0161-1#07-014684#1 eOTD
0161-1#02-027375#1 3225020037 Identifier
0161-1#02-023822#1 1.0 0161-1#05-000798#1
0161-1#02-010200#1  1.450 0161-1#05-000798#1 Coded
| o =l 0161-1#02-010196#1  1.653 0161-1#05-000798#1
4 0161-1#02-004968#1  0.591 0161-1#05-000798#1
PLEREIEEE 0161-1#02-027376#1 10
— 0161-1#02-027378#1  0.80 0161-1#08-000168#1
/ \ | eOTD CLASS NAME BOLT:MECHANICAL
=y V1611 02010156 | PRODUCT NUMBER 3225020037
2 NOMINAL THREAD DIAMETER 1.0 INCHES
{ ) WIDTH ACROSS FLATS 1.450 INCHES
" WIDTH ACROSS CORNERS 1.653 INCHES
v I 15171/;2{”@'“ " HEAD HEIGHT 0.591 INCHES
\L/ | COUNT PER PACK 10
PACK PRICE 0.80 US DOLLAR

Machine Bolt; Product Number: 3225020037; Nominal thread diameter: 1.0 inches; Width
across flats: 1.450 inches; Width across corners: 1.653 inches; Head height: 0.591 inches;
Count per pack: 10; Pack price: $0.80 (M-Bolt;NTD1.0”;WAF1.45”;CPP10)

Master Data

data held by an organization that describes the
entities that are both independent and fundamental
for an enterprise, that it needs to reference in order
to perform its transactions

Master data describes individuals, organizations, locations,
goods, services, rules and regulations.

¢ Customers e Assets

* Suppliers * Locations
;  Employees

 Materials ploy

) « MSDS
¢ Services
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International
Organization for
Standardization

NCS - eOTD - ISO 22745

is coded using concepts in

conforms
to the
constraints in

constrains
the use of

e0OTD

ECCMA Open
Technical Dictionary

Public domain concept identifiers

Free identifier resolution to underlying
terminology (web services)

Hyperlink to source standards
Multilingual

Multiple terms, definitions and images
linked to single concept identifier

N
.
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Transforfmation Through

Automation
Before After
lack of clarity on data » application processable
requirements data requirement
disparate data format statements
disparate data content * consistently mapped

metadata

standard characteristic
data exchange format

disparate metadata

potentially subjective
human judgment

operate as an additional
process

[impact: faster, better, cheaper]

1ISO 22745:€0TD as International

Fundamentals of ISO Standard 22745:

Standard

Embodies eOTD metadata into international standard

Creates a standard data requirements statement
(Identification Guide)

Creates a standard request for characteristic data that can be
processed by manufacture’'s applications (PDM, ERP)

Creates a standard characteristic data exchange format

Describes how characteristic data can be tagged in STEP
design files (ISO 10303)
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ISO 22745:
Automation of Cataloging

features
e.g. thread
characteristics including

* length (65 mm)

+ form (ISO M)

+ class (66)

+ diameter (20 mm)

ISO 22745:
Automation of Cataloging

I STEP Reader : C:\LOCAM11\STEPFILE_UKNCB\BOLT_MACHINE.STP

File Tools Select Mode \‘iew Help

R oo

definition of the
property from the

| DUTURIMES 1 [ [O]x]

Implementation Guide [E
Features | Edges | Gouce | Fil 4| *| | wiefiame | WW& Text | . - — : n| [ Heo | | Review |
THREAD = WhEWE document speciies & masmum and
or withiffthe limits of a standard class of thread, reply wi Entas Thrond Clazs.
S LNDRICAL_BASE_SHAPE! class of fits should be reflected by the similar class of th |
Desc
Orientation th d WL
length : 38 oy rea
thread_side : exty class is
form - M in found uhmnﬁu the THREAD Feature
in th S Fon
fit_class found by he Thread Clama'\s reiaseuce as 'fit_clsss’
hand : right bl"OWSing anb 2:‘{::‘;%:.,“.7.. = Class is displaysd in the 'Test®
number_of_threads
pitch_diameter © 1458 through the
maijor_ciameter : 16 feature
tree data entry field

_—
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.

Vendor CAD/CAE/CAM ¥ T
PDM Graphics | | Documents Structured Data
ERP

Cataloging
Application

NATO Cataloging at Source Project

1o Be
Faster - Better - Cheaper
NCB seesoese0
=
¢ - e eOTD enabled
== mm Cataloguing Application
(<010
— +—
> ) ) Data in 1SO 8000 compliant ()
('.‘D" A Data requirements in format (1SO 22745-40) o
= application processable =
S format (1SO 22745-30) 8
,(_D,, eOTD-g-xml E
ShE
4 ol @)
<> T eOTD en_ab_l_efj_iDM or ERP
3
Vendor
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| ELECTRIC MOTOR

P/N 1234EF: 400KW 6 POLE 525VOLT FRAME HGF355E: FT MOUNTED RPM 988 SF1,0
CODE G:1P65:INS F:IL/IN 6.6:DUTY SI: NR.88695 11 00:AMB 40DEGREE C:DELTA T
80DEG: COS 0,86:COOLING IC 411:ALT1000M

e0OTD |

ECCMA Open
| \_Technical Dictionary | |

A 4

’ MOTOR, ELEC: 400 KW, 525V, 988 RPM

MOTOR, ELECTRIC: POWER RATING 400 KW, ELECTRICAL RATING 525 V, FRAME
HGF355E, FOOT MOUNTING, SPEED 988 RPM, INSULATION CLASS F, 6 POLES,
SERVICE FACTOR 1.0 CODE G, ENCLOSURE IP65, MNFR P/N: 1234EF MNFR: WEG, FFT:
IL/IN 6.6: DUTY SI: NR.88695 11 00:AMB 40 DEGREE C:DELTA T 80DEG: COS
0,86:COOLING IC 411:ALT 1000M

Rendering of ERP Long and Short Descriptions

1ISO-8000: A Standard

for Master Data Quality

« Fundamentals of ISO Standard 8000:

— Set standards and a certification process for master
data quality

— Encompasses master data quality but can easily be
extended into all types of data quality

— Defines different areas of data quality
* Provenance
e Traceability
e Currency
e Completeness

MASTER DATA QUALITY
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Benéfits of ISO 8000

* Benefits

* Providing faster access to better quality
characteristic data

Faster NSN assignment
More complete records
Better search resolution
Fewer duplicates

Fewer item reduction studies

Higher customer satisfaction
Savings in design and life cycle costs
Reduced acquisition lead time

Increased supportability and safety of systems
and equipment

“our FONTING AT IT WOV T HELP - THE COMPUTER RECORDS SHOWS NONE IN STECE.
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What is the cost of bad data
quality?
In this case $125,000,000
The price of a Mars Climate
Orbiter!

Mars Orbit M/D/Y HH:MM:SS PDT | Distance (miles) Speed Force

Insertion Burn (Earth Receive Time, 10 (miles/hr) | (Pounds)
min. 49 sec. Delay)

Begin 9/23/99 02:01:00 121,900,000 12,300 143.878

End 9/23/99 02:17:23 9,840

Mars Orbit YYYYMMDD EDT Distance (km) Speed Force

Insertion Burn (Earth Receive Time, 10 (km/sec) (Newtons)
min. 49 sec. Delay)

Start 19990923 05:01:00 196,200,000 5.5 640

Finish 19990923 05:17:23 4.4

International Organization for
Standardization

« 156 National standard organization members (one per country)
(AFNOR, ANSI, BIS, BSI CNIS, DIN, PKN .......... )
e 192 Technical Committees
— 3000 Technical bodies
— 50 000 domain experts
* Central Secretariat in Geneva

— 150 staff

International
Organization for
Standardization

¢ |SO TC 184 Industrial automation systems and integration

— ISO TC184 SC4 Industrial data (STEP)

* SO 22745 (open technical dictionaries and their application to
Master Data)

* 1SO 8000 (Data Quality)

X

Vv E CCMA

electronic commerce code management association
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ISOTC 184ISC“4 voting members

AR International
Is-o Organization for
5 Standardization
Australia, ; Standards Australia International, Ltd
Austria, ; Osterreichisches Normungsinstitut
Brazil, ; Associagdo Brasileira de Normas Técnicas
Bulgaria, ; State Agency for Standardization and Metrology
China, ; Standardization Administration of China
Czech Republic, ; Czech Standards Institute
France, 5 A iation francaise de normalisation
Germany, ; Deutsches Institut fiir Normung f
Italy, ; Italian National Standards Body a
Japan, ; Japanese Industrial Standards Committee
Korea, ; Korean Agency for Technology and Standards . Portugal, IPO; Instituto Portugués da Qualidade
Netherlands, ; Nederlands Normalisatie-instituut . l'\?/IueStsri;'ogy ; Federal Agency on Technical Regulating and
Norway, S1; Standards Norway South Africa, SAES; South African Bureau of Standards
Spain, ; Asociacion Espafiola de Normalizacion y
Certificacién
Sweden, ; Swedish Standards Institute
Switzerland, ; Swiss Association for Standardization
United Kingdom, ; British Standards Institution
United States, ; American National Standards Institute

Item reduction studies (identification of
duplicates)

— Save up to 15% of total inventory cost
Better sourcing and contracting

— Save up to 20%

Substitution and interoperability

— Part standardization during design and
manufacture

 Increases equipment availability

* Can be mission critical
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= Online catalogs are a critical success factor for
eCommerce initiatives

= An electronic representation of goods and
services: facilitates global buy/sell activities

¥ Supplier
Catalog

FMarketplace ff
Catalog

I’ Attributes
Description

MRO
Direct
Materials

Product 1
Product 2

¥Distributor. |

Configurable -~ Search i
Catalog Y

Items Visualize
Get Price

Inventor
y Get Data

Logistics
Production

Supplier B
Supplier C

Boeing Technology
Phantom Works

The eOTD is a foundation for design collaboration and
industry standards.

ISO 22745 and the eOTD are the foundational enablers for the

breakthrough our industry needs in the next generation of
direct, accurate, and effective collaboration across the supply
chain at meaningful and granular levels of data exchange
never before imagined.

Alton Sanders
Senior Manager,
IDS Engineering Standards Control Function

PW Knowledge and Reuse Management (KARMA)
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@_ﬂﬂsﬂva Boeing Technology
Phantom Works

“Boeing currently buys 200 different kinds of safety glasses and
80 different shades of white paper. The defense and commercial
aircraft divisions each negotiate for their own aluminum and
titanium. Why can't we buy two or three kinds of safety glasses?
Why can't we have standard part numbers that go across the
enterprise?"

James F. Albaugh, CEO Boeing Integrated Defense Systems,
Business Week March 13, 2006

MANUFACTURERS USERS
IDENTIFICATION CODIFICATION

SYSTEM SYSTEM
DUNLOP NAVY

11-00-20SPTGM ARMY

AIR FORCE

GOODYEAR TIRE CO

11-00-20SRLER comnr
GOODYEAR FRANCE

1100 20UNISRL 2610-14-3224604
O N 00R20GSRT4-16PR Single Stock Number
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The Value

ANGLO
COAL

One Common Anglo Number

52368965412 — Tyre Bridgestone
435/95 R25

ANGLO
BASE METALS

56329845 — Tyre BS 435/R25 Standard
Purpose E3 2 Star Radial

@ ANGLO
PLATINUM

125435 - Bridge Stone 25inch 435/95

Standardised Long Description:

Tire: Pneumatic, Vehicular: Service Type for
Which Designed: Loader Tire Rim Nominal
Diameter: 25' Tire Width: 445mm Aspect
Ratio: 0.95 Tire Ply Arrangement: Radial Ply
Rating: 2* Tire & Rim Association Number: E3
Tread Material: Standard Tire Air Retention
Method: Tubeless Tire Load Index and Speed
Symbol: NA Tread Pattern: VHB TKPH
Rating: 80

.
I.Q.Q KUMBARESOURCES

965123465 — Tyre Bridgestone Part
Number 12345

Standardised Short Description:
Tire Pneumatic: Loader 25 445mm 0.95 2*

masterpiece

GparesFinder

Local Catalogue Matches
Al ipti Score
YARMAN INTERNATIONAL | g1 SEAL, O-RING [ [T | YARMAN INTERNATIONAL | g3y7 1.054IN; 0.0941H; RER 0o @
SRS e — . || R o P —— s o
JAMES WALKER 08034107 SEAL O-RING o [T | samES waLKEr oBo3at07 | SHEMN IEIN RER: ¢ @
LIGHTNIN MIXERS PTY LT 1S763VIT  SEAL O-RING 0 I~ | LIGHTNIN MIXERS PTY LTD
LIGHTHIN MIXERS PTY LTD | 115861°SP  SEAL, O-RING o [T | LIGHTNIN MIXERS PTY LTD [INSIDE DIAMETER
OUTSIDE DIAMETER
SEW EURODRIVE 323038V RING 0 I~ | sEw EURODRIVE Simraree L nEEe
MATERIAL

STERLING FLUID SYSTEMS | 45.5-OHOE  RING [ [ | sTerume FLuto sysTems | T8RN L G
FRANKLIN ELECTRIC 7531 SEAL, O-RING 0 ™ | FRANKLIN ELECTRIC ggig: eI
MoYNO CO 20 SEAL O-RING o [ | momoco
LECO CORRORATION 611476 SEAL, O-RING [ ™ | LEco corpoRaTION 611476 LEUIN 0370IN: RER | 0 ©
LECO CORPORATION 11477 SEAL O-RING o ™ | LECo CoRPORATION 611-477 o YEIN: 0200 RERs o @
INGERSOLL DRESSER PUMP INGERSOLL DRESSER PUMP
it 0ALCMEE  SEAL O-RING ] | 20A11CHM268 B.50MM; ETSMM;RER | 0 @
LIGHTHIN MIXERS PTY LTD | 11551PSP SEAL, O-RING o [ | LIGHTNIN MIXERSPTY LTD | 11581PSP  LLEIN: 1f4IN; RER:BLK| 0 @
MARATHON PUMPS S00%0  SEAL O-RING [} ™ | MARATHON PUMPS 560020260  1.19IN; 0.094IN: RER 0o @
MARATHON PUMPS 50022360 | SEAL O-RING o [T | MARATHON PUMPS 560022360 | LATIN 00N RER: ¢ @

@ Activity History [ Assign User | Add Hote Reject Match @

@ View Long Description Rematch J

Approve Match
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Catalog Compose:

3 crena (3] Results: 22 |
i B [ o i % *
Nowe Unilawe | AfMems Named UnMamed | Edilemiz) AssgnTo. Guery
) TaxCrtena [ Resulls: 15 ‘

Code | Desciphor, =

6336 BALLBEARING

I0sE6  BEARING LINITBALL

60041 BEARING, BALL AIRFRANE il
8036 BEARING BALL AND ROLLER RADIAL AN I EALL BEARING
4637 BEARING,EALL AD ROLLER THRUST 3 |BALL BEARING

Il

EALL BEARING

= EALL EEARING
BEARING,RALLROD ENG EALLBEARING, 1,75 1N

P23 BEARING, BALLSELFEALGNING

B BEARING,BALL THRUST _Iv_J

‘ -

Demon | @) Details | Addiionst Data | 4 ¥

ACYIINGAl 364108 I WINCH THE IMNer o DUter Fng tuma

PN B sgie o douie FoW of Raraened bala which ol | e v =]
easiy between the twe rings, thus mnmizing ficten. For < |

it il faces szecialy Ground er dupex mountng see

BEARING, BALL, DUPLEX. Exsiudes BEARING, BALL. [ Legacy Dascription |(D) | & ® |2§Aucut mrail|

ARFRANE

[faLL s=ane orzoe
IPARTS FOR AIR COWDITIONING TWIT
o =

Sslected: 3 Naming...1 ul 3 | wiferz2

Stock Code Catalogue Data Sheet

Stock Code 000408187
Corporate Stock Code PIGO-025872
Unit of Issue E&

Object “/ALVE
Qualifier BALL
Status NOT DORME

Short Description

WALVE, BALL: 32MM, PUSH ON PYC BODY, BALL & SEAT EPDM, EPDM HAMDLEVER
COPERATED

Purchase Description

WALWVE, BALL: SIZE 32W, CONNECTION PUSH OR, PYC BODY MATERIAL, TRIM BALL &
SEAT EPDW, SOFTGOODS EPDM, HANDLEWER OPERATED

Attribute Value

BODY MATERIAL PV

CONNECTION PUSH 0N

DESIGN RATING ERRAE

OPERATED HAMDLEVER

SIZE F2hna

SOFTGODDS EPDb

SPECIFICATION aann

STYLE sarar

TEMPERATURE RATING ERRAE

TRIWF BALL & SEAT EPDM
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D I || ecordt: 2310 2811

A Vision Realized

* The NATO Codification System is the foundation of an
international standard for creating standard descriptions

e The eOTD is an open standard for encoding Master Data
through the life cycle of a product — from design through
disposal
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e

Vision of the Future

» Logisticians will manage information
more than material

« NCS data is the foundation for
logistics information

» Benefits will grow

What is impossible to do right now, but, if you could do it, would

fundamentally change your business?
1990 Joel Arthur Barker

« Cataloging at source (vendor supplied data)
— Common metadata
* an end to data mapping
— Requirement specifications
e an end to incomplete data
— Data provenance
e an end to inaccurate information
e Lowers the cost of cataloging and increases long term
data reliability!
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G Data is the DNA

In-Transit In-Theater

= i

The Bridge to Interoperability

Web Sites

NATO Allied Committee 135: www.nato.int/codification
ECCMA: www.eccma.org
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Meeting the requirements of ISO 8000-110:2008
Master Data Quality

Peter Benson
ISO 8000 Project Leader
Executive director and chief technical officer
Electronic Commerce Code Management Association (ECCMA)

The MIT 2008 Information Quality Industry Symposium ﬁ g
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ISO 8000 - Data Quality — Parts under development

Part1:  Overview, principles and general requirements
Part 2:  Terminology
Part 100: Master data: Overview

Part 110: Master data: Exchange of characteristic data: Syntax,
semantic encoding, and conformance to data
specification

Part 120: Master data: Provenance
Part 130: Master data: Accuracy

Part 140: Master data: Completeness
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ISO 8000 - Data Quality — ISO Definitions

information
knowledge concerning objects, such as facts, events, things, processes, or ideas,

including concepts, that within a certain context has a particular meaning [ISO/IEC 2382-
1:1993]

meaningful data [ISO 9000:2005]

data
re-interpretable representation of information in a formalized manner suitable for
communication, interpretation, or processing [ISO/IEC 2382-1:1993]

quality

degree to which a set of inherent characteristics fulfils requirements [ISO 9000:2005]

characteristic
distinguishing feature [ISO 9000:2005]

requirement
need or expectation that is stated, generally implied or obligatory [ISO 9000:2005]

The MIT 2008 Information Quality Industry Symposium ﬁ
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ISO 8000-110: Data Quality — Master Data

master data

data held by an organization that describes the entities that
are both independent and fundamental for an enterprise, that
it needs to reference in order to perform its transactions

Master data describes individuals, organizations, locations, goods,
services, rules and regulations.

« Customers * Assets
¢ Locations

« Employees
¢ MSDS

e Suppliers
¢ Materials

e Services
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ISO 8000-110: Master Data Quality - Motivation

Supplier and Manufacturers recognize that:

< data integration is one of the keys to a long term
relationship

« the ability to provide their customers with quality data is a
significant differentiating factor.

Suppliers and Manufacturers are:

« publishing the specifications of their products, capabilities
and services on their web sites.

¢ looking to increase their visibility and understand that the
best way to do this is to improve the quality of their data.

Suppliers and manufacturers are looking for a Standard that they can use to
identify the quality of their data.

IS0
8000-110:2008

MASTER DATA QUALITY

N |
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ISO 8000 - Data Quality — Traditional data transfer

Data provider Design, Manufacturing,
Enterprise Management
Applications

Application Data requestor
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ISO 8000-110 is about Automating the data supply chain

eOTD-g-xml

Sub-Tier
. eOTD-g-xml

I1SO 22745-35

Sub-Tier
eOTD-r-xml

eOTD-i-xml
(data requirements statement) ISO 22745-30
eOTD-r-xml

(data exchange)
1SO 22745-40

| The MIT 2008 Information Quality Industry Symposium

B
A
Data quality and Intellectual Property (IP)

All identifiers are copyright. They belong to the organization that issued
them and their use is subject to the terms and conditions imposed by the
issuer.

Unless identifiers have been declared available for public use without a licence,
they should never be used to retrieve data that was not supplied by the owner of
the identifier unless you have specific permission to do so.

In order to protect your data from claims of “joint work” you should not use
proprietary identifiers as metadata.
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&
ISO 8000 - Data Quality — Buyer contract clause

The contractor, sub-contractor or supplier shall supply technical data in
electronic format on any of the items covered in this contract as follows:

a. The data shall comply with applicable ISO 22745-30 compliant Identification
Guides.

b. The data shall be encoded using concept identifiers from the ECCMA* Open
Technical Dictionary (eOTD), an ISO 22745 compliant open technical
dictionary.

C. The data shall be provided in eOTD-r-xml, an ISO 22745-40 compliant
Extensible Markup Language (xml) format published by ECCMA*.

d. The data shall be certified as ISO 8000-110 compliant.

* The Electronic Commerce Code Management Association (ECCMA) (www.eccma.org) is the
Dictionary Maintenance Organization for the eOTD, a compliant open technical dictionary as
defined by ISO 22745 and can provide technical assistance in meeting this requirement.

&N
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ISO 8000 - Data Quality — Part 110

This part of ISO 8000 specifies requirements that can be checked by computer for
the exchange, between organizations and systems, of master data that consists of
characteristic data.

The following are within the scope of this part of ISO 8000:

requirements regarding conformance to a formal syntax for master data messages;
semantic encoding requirements for master data messages;

requirements regarding conformance to data specifications for master data messages;

The following are outside the scope of this part of ISO 8000:
requirements regarding the management of master data internally within an organization;

requirements regarding recording the history of master data; records of the history of the
origination, modification, and transfer of custody or ownership of data are commonly
referred to as the data provenance and are defined in ISO 8000-120.

requirements regarding accuracy of master data defined in ISO 8000-130;
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ISO 8000 - Data Quality — Part 110

Syntax

Each master data message shall contain in its header a reference to the formal syntax
to which the master data message complies. The reference shall be an unambiguous
identifier for the specific version of the formal syntax that was used to encode the
master data message.

Semantic encoding

Semantic encoding is the technique of replacing natural language terms in a message
with identifiers that reference data dictionary entries...Each reference shall be to a data
dictionary entry contained in a data dictionary. The reference shall preserve the
integrity of the recipient’s data in that the reference to the data dictionary entry may be
integrated with the recipient’'s own data without the creation of a joint work.

Syntax and semantic resolution shall be available at no charge unless the data
carries a “fee based encoding” warning label.

Conformance to requirements

Each master data message shall contain in its header a reference to the data
specification to which the master data message complies. The reference shall be an
unambiguous identifier for the specific version of the data specification that was used to
encode the master data message.

The MIT 2008 Information Quality Industry Symposium
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ECCMA ISO 8000-110 Certification

Organization name;

NCAGE (required for NATO Codification Bureau certification only):

Point of contact email address:

v

v

v Point of contact name:

v

v' Point of contact telephone number:
v

eOTD-g-xml email address:

IS0
8000-110:2008

MASTER DATA QUALITY
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Software application and data service provider

Certifies that a specific version and release of a software application is
ISO 8000-110 compliant.

The examination reviews the ability of the application to:
v’ access the eOTD using web services,
v import and export Identification Guides in eOTD-i-xml,
v import and export master data in eOTD-r-xml,
v generate queries in eOTD-g-xml (where appropriate)

For a software application the certificate is valid indefinitely but only
applies to a specific version of the software application;

For a data service provider the certificate is valid for one year and must
be renewed annually.

IS0
8000-110:2008
MASTER DATA QUALITY
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Data requestors (Master Data Managers):

Certifies that an Organization requesting data is ISO 8000-110
compliant.

The examination reviews the ability of the Organization to:
v create Identification Guides in eOTD-i-xml,
v generate queries in eOTD-g-xml,
v’ read data in eOTD-r-xml.

The certificate is valid for one year and must be renewed annually.

IS0
8000-110:2008

MASTER DATA QUALITY
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Data providers (Suppliers)

Certifies a data provider as 1ISO 8000-110 compliant.

The examination reviews the ability of the Organization to:
v’ receive and process a query in eOTD-g-xml
v' send data in eOTD-r-xml.

The certificate is valid for a single email address for a period of one
year.

IS0
8000-110:2008

MASTER DATA QUALITY
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Software application and data service provider certification
Test 1. Accessing the eOTD using web services and reading eOTD-r-xml

1. Obtain a copy of the eOTD web services implementation guide
— www.eccma.org/eOTD/web_services_imp

2. Obtain current eOTD-xml schemas and WSDL files
— www.eccma.org/eOTD/XML_schemas
— www.eccma.org/eOTD/web_services_def

3. Implement eOTD web services

— Open source client is available at
www.eccma.org/eOTD/web_services_client

IS0
8000-110:2008

MASTER DATA QUALITY
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Software application and data service provider certification
Test 1/3: Accessing the eOTD using web services and reading eOTD-r-xml

4. Test web services
— Download eOTD-r-xml test encoded and expanded files from
www.eccma.org/eOTD/test_files/eOTD-r-xml
— Import encoded eOTD-r-xml file into client application
— Run client application to resolve identifiers using web services
— Verify results against expanded file

5. Demonstrate web services capability

— Regquest test encoded eOTD-r-xml from ECCMA certification services by sending
email to ECCMA_8000-110_certification@eccma.org with subject line: Request
eOTD web services certification test message (note encoded eOTD-r-xml will be
sent as a reply to the originating email address)

— Send test expanded eOTD-r-xml to ECCMA certification services by sending
email to ECCMA_8000-110_certification@eccma.org with subject line: eOTD
web services certification expanded file verification

IS0

8000-110:2008

MASTER DATA QUALITY
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Software application and data service provider certification
Test 2/3: importing and exporting eOTD-i-xml and writing eOTD-r-xml

1. Obtain a copy of the eOTD Identification Guide (IG) implementation guide
— www.eccma.org/eOTD/IG_imp

2. Obtain current eOTD-i-xml schemas
— www.eccma.org/eOTD/XML_schemas

3. Implement eOTD-i-xml import and export in application under test

IS0
8000-110:2008

MASTER DATA QUALITY

123




MIT Information Quality Industry Symposium, July 16-17, 2008

The MIT 2008 Information Quality Industry Symposium ﬁ

&Y
r‘{ ‘ 't
Ak .

Software application and data service provider certification
Test 2/3: importing and exporting eOTD-i-xml and writing eOTD-r-xml

4. Test eOTD-i-xml import and writing eOTD-r-xml
— Download eOTD-i-xml test suite from www.eccma.org/eOTD/test/eOTD-i-xml
— Load eOTD-i-xml test file
— Verify correctness of import using a method appropriate to the application
* Compare eOTD-i-xml against application-specific screens, data files, etc.
* Create and export eOTD-r-xml using imported eOTD-i-xml
5. Test eOTD-i-xml export
— Download eOTD-i-xml test suite from www.eccma.org/eOTD/test/eOTD-i-xml
— Upload and modify test eOTD-i-xml
— Save from application's native representation to eOTD-i-xml

—  Verify correctness of export using a method appropriate to the application
« Compare native representation against eOTD-i-xml file

IS0
8000-110:2008

MASTER DATA QUALITY
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Software application and data service provider certification
Test 2/3: importing and exporting eOTD-i-xml and writing eOTD-r-xml

6. Demonstrate eOTD-i-xml import and export and writing eOTD-r-xm|

capability

— Request test eOTD-i-xml from ECCMA certification services by sending email to
ECCMA_8000-110_certification@eccma.org with subject line: Request eOTD-i-xml
certification test message (note encoded eOTD-i-xml will be sent as a reply to the originating
email address)

— Send matching eOTD-r-xml to ECCMA certification services by sending email to
ECCMA_8000-110_certification@eccma.org with subject line: Verification eOTD-i-xml import

— Modify Identification Guide and send modified eOTD-i-xml to ECCMA certification services by
sending email to ECCMA_8000-110_certification@eccma.org with subject line: Verification
modified eOTD-i-xml.

IS0
8000-110:2008

MASTER DATA QUALITY
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Software application and data service provider certification
Test 3/3: Generating eOTD-g-xml queries

1. Obtain current eOTD-xml schemas and examples
— www.eccma.org/eOTD/XML_schemas

2. Implement eOTD-g-xml
3. Test eOTD-g-xml generation

— Download eOTD-g-xml test encoded and expanded files from
www.eccma.org/eOTD/test_files/eOTD-g-xml

— Manually read expanded file and generate validation, missing characteristic data and missing
reference data queries in eOTD-g-xml using application

—  Verify results against encoded files
4. Demonstrate eOTD-g-xml capability

— Request test eOTD-g-xml from ECCMA certification services by sending email to
ECCMA_8000-110_certification@eccma.org with subject line: Request eOTD-g-xml
certification test message (note encoded eOTD-r-xml will be sent as a reply to the originating
email address)

— Send eOTD-g-xml to ECCMA certification services by sending email to ECCMA_8000-
110_certification@eccma.org with subject line: Verification eOTD-g-xml (note: email must
contain all three forms)

IS0

8000-110:2008

MASTER DATA QUALITY
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Data requestors (Master Data Managers):
Test 1/1: Creating eOTD-i-xml, generating eOTD-g-xml and reading eOTD-r-xml

1. Demonstrate ability to register an Identification Guide
— Logon to ECCMA Identification Guide Registry
—  Create or modify an identification guide
—  Export eOTD-i-xml

— Send eOTD-i-xml to ECCMA certification services by sending email to ECCMA_8000-
110_certification@eccma.org with subject line: DMD verification eOTD-i-xml registration.

2. Demonstrate ability to create eOTD-g-xml

— Send eOTD-g-xml to ECCMA certification services by sending email to ECCMA_8000-
110_certification@eccma.org with subject line: MDM verification eOTD-g-xml (note: email
must contain all three forms)

3. Demonstrate ability to read eOTD-r-xml

— Request test encoded eOTD-r-xml from ECCMA certification services by sending email to
ECCMA_8000-110_certification@eccma.org with subject line: MDM request eOTD-r-xml
(note encoded eOTD-r-xml will be sent as a reply to the originating email address)

— Send test expanded eOTD-r-xml to ECCMA certification services by sending expanded
eOTD-r-xml to ECCMA_8000-110_certification@eccma.org with subject line: MDM
verification eOTD-r-xml expanded file verification

IS0
8000-110:2008

MASTER DATA QUALITY
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Data providers (Suppliers):
Test 1/1: Responding to eOTD-g-xml and writing eOTD-r-xml

1. Demonstrate ability to respond to an eOTD-g-xml

— Request test eOTD-g-xml from ECCMA certification services by sending email to
ECCMA_8000-110_certification@eccma.org with subject line: Request eOTD-g-xml
certification test message PNxxxx 0161-1#01#yyyyyy (xxxx should be the part number and
yyyyyy the class identifier of the item that you wish to have queried, the eOTD-g-xml will be
sent as a reply to the originating email address)

— Send eOTD-r-xml to ECCMA certification services at ECCMA_8000-
110_certification@eccma.org with subject line: Verification eOTD-g-xml response

IS0
8000-110:2008
MASTER DATA QUALITY

126




MIT Information Quality Industry Symposium, July 16-17, 2008

University HealthSystem Consortium

Data Quality in Healthcare
Comparative Databases

Steve Meurer PhD, MBA/MHS
Vice President, Clinical Data & Informatics

THE POWER OF COLLABORATION

1© 2007 University HealthSystem Consortium

A member owned and governed consortium of
academic medical centers
This relationship is what makes us unique

Approximately 90% of all major not for profit academic medical
centers are UHC members

Affiliate hospitals are welcome and increasing in numbers (we
currently have over 150 associate member hospitals)

Nearly 140 members and affiliates subscribe to the CDB
UHC began in 1984, and has had only 2 CEOs

UHC provides comparative databases, associated
services, a Group Purchasing Organization, and
networking opportunities

©2007 University HealthSystem Consortium 2
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6. Operational Data
o Operation$ Base (Thomson
2. Clinical Resource Action Ol)
Manager ,

1. Clinical Data Base

Supply Chain
3. Core Measures Data (J Analytic Database
Base

4. Patient Safety Net .
Faculty 8. Faculty Practice

Practice Solutions Center

5. Financial Data Base

©2007 University HealthSystem Consortium 3

“Healthcare’s single most important

Issue is its inability to improve”
Don Berwick

Reasons for this are many, but a major hurdle
is that very little quality data is perfect

HOWEVER, Imperfect data can be very useful
in providing direction for improvement efforts
... only if you understand the imperfections

©2007 University HealthSystem Consortium 4
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/

Relationships Using data to tell as story /
motivate improvement

Resources

Is the data accurate?
. Do you have appropriate
Information < comparisons / targets?
Is the data adjusted properly?
Do you have the necessary data?
Is the data analyzed correctly?

. . Is the data presented correctly
Innovation (both in print and word)?

Incentives

©2007 University HealthSystem Consortium

Scope

* Inpatient Discharges

 Outpatient (Currently in R&D) will include ED,
observation, chemo/rad therapies, and selected
ambulatory procedures

* Three years of rolling data available online

Source

» CPDF - data feed for both CDB and CRM (line item
detail)

* Monthly submission

©2007 University HealthSystem Consortium
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Data Quality

1. Does the data smell or look fishy?

1. UHC has developed an automated process that
examines member data and spits out data quality
reports

These reports will look at all variables and ask whether they
are within a target range

If a variable is not within the target and does not effect
overall statistics, the data still passes

If a variable is not within the target and effects overall
statistics, the data is returned to the member to be fixed

2. Is the data an accurate reflection of clinical
practice?

©2007 University HealthSystem Consortium 7

“Clinical Data”

Abstracting

Core Measures \
N

Data Quality
Check & Reports

©2007 University HealthSystem Consortium 8
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3} CDP Data Quality Reports _ 8] x
~ " Q12008 Data Quality Report for XYZ Hospital *
OBack ~— — = | e y | p o mar e p
Address I@j https:}fcimprod.uhc. edu/ODU reportsMainUser  aspxPenddt=0803318ver=4 j a Go | Links ** @ -
Messanes with FOR PERIOD 01/01/2008 - 03/31/2008 VERSION : A -
LramiEn fs SUMMARY LISTING BY EXCEPTION TYPE
Exceeding UHC
E)D%% FIELD NAME EXCEPTION MESSAGE NUMBER OF EXCEPTIONS
Guidelines ADMIT DATE DOB = ADMIT DATE - PD¥ CD MOT NB 2
Cormments on ADMIT DATE AD-DT AFTER PRC-DT - PRC-DT=DEFAULT 7
Frequencies of ADMIT DATE PRC-DT (1-4) BEFORE AD-DTMAY BE YALID 22
m ADMIT DATE LOS = 400 DAYS, MAY BE VALID 1
S ooms ADMIT SOURGE MB ADMIT SOURGE - POX CD MOT NB 2
e ADMIT STATUS D¥1=NB, ADMIT STAT ASSIGMNED NE CODE 28
Key'ariables BIRTH WEIGHT BIRTHWEIGHT IMPUTED BY UHC 19
Fiskand Sost BIRTH WEIGHT BIRTHWEIGHT CONFLICT BAN SENT AND IMPUTE 2
Adjustrnent BIRTH WEIGHT ACTUAL BIRTHWEIGHT MISSING 57 L |
DR Provided DISCHARGE DATE LOS = 400 DAYS, MAY BE VALID 1
by Facility DISCHARGE STATUS  INWALID — DEFAULT ASSIGNED 1
%ﬂd DX BLANK FIELD 12
by HIS Groupet DX AGE INVALID FOR DXPROC 2
MS-DRG D AGE INVALID FOR DX/PROC 7
Provided by DX INVALID PRINCIPAL DIAGNOSIS 12
Facility Differs O CHARGES = ZERD, MAT BE WaLID 1
from ME-DRG
assigned bybig  |CYU BEGINTIME FIELD CONTAING THE DEFAULT VALUE 713
Grouper ICU END TIME DEFAULT YALUE ENCOUNTERED aro
Frequencies of ICUDAYS IC1U DAYS *= CALCULATED DAYS el
Invalid —
Diagnogis fram 2180 |
I@j l_ l_ l_ l_ E % JLocal intranet

Is the data an accurate reflection of
clinical practice?

Debate on the usefulness of administrative data

Clinical data requires analysis of the chart and
can be very expensive

Administrative data also comes from analysis of
the chart

The chart is a result of the clinician’s (mainly
physicians) documentation

©2007 University HealthSystem Consortium
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Similarities & Differences

Administrative Data Clinical Data
From medical record of From a medical record &
discharged patient other IT systems
Began as a financial Individualized by the
process nature of the project
Completed by educated Usually completed by
coders clinicians
Uses a standardized Individualized by the
methodology nature of the project
Does not include values Could include values or
or test results test results

The medical record is the place where clinicians take the
results of tests and document the patient’s condition

©2007 University HealthSystem Consortium 11

Literature Review

‘Administrative data outperformed single-day chart review for
comorbidity measure’.

- Luthi et al. International Journal for Quality in Health Care. Vol 19. No.

4 Aug 2007. pges 225-231.
‘Enhancement of claims data to improve risk adjustment of hospital
mortality’

- Pine etal. JAMA. Vol. 297. No.1 Jan 3, 2007. pges 71-6.
‘Developing data production maps: meeting patient discharge data
submission requirements’

- Davidson, Lee and Wang. Int. J. Healthcare Technology and

Management. Vol. 6 No. 2, 2004. pges 223-240.
‘Comparison of administrative data and medical records to measure
the quality of medical care provided to vulnerable older patients’

- MacLean et. al. Medical Care. Vol 44. No. 2, Feb 2006. pges 141-8.

©2007 University HealthSystem Consortium 12
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v" Risk Adjusted Outcomes — Observed and Expected LOS,
Mortality and Cost

v’ Other variables include: Complications, Readmissions,
AHRQ PSls, Charge, CMI

Performance based on: Resource Utilization*:
v Hospitals v Blood Products
Product Lines v Drugs
DRGs & MS-DRGs v Imaging Tests
Diagnoses / Procedures v ICU
Physicians v Med/Surg Supplies
Discharge Date/Month/Year v Pharmacy
Patient Demographics * CRM

Items that may be different between administrative and
Cllnlcal data ©2007 University HealthSystem Consortium 13

Ongoing consistent reports for meetings
Scorecards
Examining a DRG per meeting

Standard agenda items on Medical Staff Meetings, Leadership
Meetings, Board Meetings

Improvement Initiatives
Drill down from scorecards
Answering a question
Improvement Priorities

Research

Improve accuracy of documentation & coding

©2007 University HealthSystem Consortium 14
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MS DRGs (complete)
- Developed for resource use and are derived from a grouper

Present on Admission
- Must be consistently documented

Bringing in ‘clinical data’ (e.g. lab results)

- Infection Control Tool

Shortening time frame for submission & return of data
Download re-architecture

Adding nursing units and physician names

Post hospital mortality
- Currently use phone follow up &/or master death file

©2007 University HealthSystem Consortium 15

3 Forms of Expression

. Management Reports

- Quality & Accountability Study

. CDB Online Data Tools

tem Consortium 16
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Quality & Accountability Study

. Three years

. Beginning to get traction as the most statistically
based ranking on quality

Measures include: mortality (aggregate and by
product line), core measure (did each patient
receive all measures), AHRQ patient safety
indicators with the highest signal ratios, & equity
(core measures by race, gender & SES)

©2007 University HealthSystem Consortium 17

# Adobe Reader - [QA2007_Details_Stanford.odfl =l |
) Fle Edit View Document Tools i . -l@]x
% gsenecor — @ 1yo Excellent improvement seen from 2006 to 2007 | e
il
H / E
5
4
= University HealthSystem CamorrinV
Score (Rank) QOverall Mortality Effectiveness | —~gafety Equity Efficiency Pt. Center
2006 ( 56.4 (68) 52.2% (61) 46.9% (56) 58.)% (55) 92.6% (53) 46.9% (69) 62.5% (5)
2007 64.2 (36) 58.2% (42) 65.0% (32) 4% (55) 100.0% (1) 43.8% (75) No data
Mortality: O/E Ratic ) ° ° Domain Weight: 35%
q 3’s or below in no domains! 8 on 2
Individual Product Line notes not scored due to low volume.
1 2 3 1 7 3 9799 10 i 12 14 15 16 7 5
2006 [ T283) 120(3) | 1.01(4) | 088 (4) TE3d) | 0.35 (5) 126(4) | (B3 | 1.03(3) | Nodata | 0.6a (4]
2007 [ 090 (5) |6.76 (LV) [ 088 (6) | 1.02(5) | 123 (4) | 0.00(8) | 047 (5] [0.48 [Lv)|0.00 {LV) [ D79 (5) | 06 (6} | 111 (%) | Mo data | 100(5)
18 20 22 23 24 25 28 30 Kl 32 3 35 36 37
2006 [ 052 (%) 066 (5) | 160 (3) 075 (5) | 086 (5) T06(4) | 0.95(5)
M 2007 [0.72(6) | 064 (6) | 0.83(5) | 1.82(4) [0.00(LV)[ 0008y | 127 (3) | 154 (4) | 1T10(5) | 024 (8) | 051 (5)\ 143 (&) | 1.02(5) | 0.47 (5)
. . —
Hybrid Domain Scoring Kid/pan tx and plastic surg
PL Avg. Score PL Composite Agg. Rate (Score) | Agg. Composite Domain Score In 2008, Mortality Domain score made up of
= st the PL C site. 007, Mortality
2006 14.18) 512% 52.2% prsidir e
" 2007 {5.30) 66.3% 099 (4) 50.0% 58.2% Composite and the Agg Composite
t
I
% Effectiveness: Rate (Score) Domain Weight: 35%
£
:t AMI HF PN SIP READM Metric Avg. Score
o 2006 76.2% (5) T25% @) 1% (2) 1% (4) .75
£ 2007 BE0% (7] T12% (6] 52.5% (5) 54.0% (4) TL% (4) 15.20)
5 Note: N/4 denotes no rate available and scoge was imouted
8
- || R Improving and Good Core Measure Scores m
Individual PSI Scoring™* THOTE L (STTOTEE TTOr SCOTer OUe 10 100 VOt =
_'-:..'i = | [ 1ef1 ‘ e ,* a
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mCiE:
5 [ . . : : 5
3's or below in the following PSIs: Death in low mortality DRGs
0
e Safety: Rate per 1000 (Score) Domain Weight: 20% =
2
i Individual PSI Scoring™* Note: LY denotes not scored due to low volume.
2 4 | 5 6 7 8 9 | 10 | 11
2006 | 187 (2) T680[@) | 014(5) 277 (3) 128 (5) 035 (5) 356 [4) 223 (5) 397 5)
1103 12855 (4 1444 324(5 025(5
2007 ] 55 () H @ ] 5 Pl Avg.,
12 | 13 | 14 | 15 | 16 17 18 19 | 20 || Score
2006 [ 1869(4) 908 (5) 0.54 (5) 7T (4) 0.00 (8) 0.00 (LV) 0.00(LV) 0.00 (LV) (4.64)
2007 | 1491(%) 6.26(5) No data (v 4.43)
Equity: Domain Weight: 10%
2006 AMI HF PN 2007 AMI HF PN SIP
Gender 3 2 3 Gender Not significant Not significant Nat significant Not significant
Race 2 3 3 Race Not significant Not significant Nat significant Not significant
SES 3 3 3 IEES Not significant Not significant Nat significant Not significant
i Score 8 8 9 Each eell tested for significance at p<0.005 using Fisher's exact fest. If significant %'s listed as
I For each cell, score of 1 was given for p<0.01, 2 for p<0.05, and e e
3 for all others, including those with no data (i.e. score imputed)
Efficiency: Cost or O/E Ratio (Score) Domain Weight: 0% Patient Centeredness Domain Weight: 0%
LOS Total Cost Labor Cost Supply Cost Patient Centeredness
2006 0.57 (5) 512404 (3) 54555 (4) 52875 (3) 2006: Press Ganey overall N/A(E)
£ 2007 1.02 (4) 512645 (3) $4644 (4) 52814 (3) 2007: HCAHPS q21 (% 9 or 10) No data
5
= Mote: N/A denotes no rate available and score was imputed Mote: N/A denofes no rate available and score was imputed. In 2007, data
é was not imputed; if no data was available, no score was given.
i
e “* Safety PSI Codes
@ 1 - NeuroSurg a n ralty DRGs 10— 17 - Brith brauma
= 0-08 H e 1 18 - OB traums (vag w/ insir}
= 22 - Ortho az ign bogy left during proc. 12 - 10 - 0B traums {vag wio sty
£ a ic pneumathorax 13- 20 - 08 trauma {cesarean}
3 ds KL infections 14 - Postop wound dehiscence
6-GYN lasticSurg 3 rach 15- re
|- 0189 - HeartiLungTx 28 - Rheum 3 4. Postop hemorrhage 18 - Transtusion reaction
& Tof 1 I | F]

Management Reports

Key Indicator Report (KIR)

Clinical Outcomes Report (COR)
Hospital Quality Measures Report (HQMR)
Quality & Safety Management Report (QSMR)
Efficiency Management Report (EMR)
Supply Chain Report (SCR)

Semi-static reports you receive quarterly

KIR can be thought of as a balanced scorecard
Widely dispersed among the membership

The more databases you are in, the more data you will

receive

©2007 University HealthSystem Consortium

136



¥ | Adobe Reader
T8 File Edit

MIT Information Quality Industry Symposium, July 16-17, 2008

Wi

Comments & Attachments

Print Date: Tuesday, March 18, 2008
Data Extract Date: Thursday, March 6, 2008

Green/Red dots based on rank

Oct_Dac 2007 (04) Jan 2007 Dec 2007 {recent year)
Felative " Devom - Obs/Exp Felative "~ Denom " OLs/Exp
srformance (Cases Percentile Rati

Po: urgical 2,876
Quality and Accountability Aggregate © 5411 0.83* 28 0.95 21,526 0.88%* 32 0.85 30/ 91
o] 5025 083" 0.58'*

Total Inpaiant
uct Lis

BMT ©
Burns 0.00 =1} 2 oo 7 0.00
Cardiclogy =) 51 L2 [ 092 © 1965 092 35 057
Cardiethoracic Surg =] 262 053 52 0.2 =] %57 097 £ 053
Gastroenterology 2 78 111 70 035 © 1,567 093 4 038
Gynecology (5[c] 153 000 0 0.00 [6]6] 76 000 [} 064
Heart Transplant or Implant of Heart Assi © 14 070 50 071 57 121 72 054
HIV oe! € 000 0 0.7% eE! 34 000 [ 0.97
Kidnay/Pancrass Transplant {o]5] 17 000 0 0.00 {o]o] 72 000 o 0.00
Liver Transplant [o]o] 12 000 0 0.00 © 54 DAz n 108
Lung Transplant {o]6] 4 000 0 0.00 (o]c] i 000 [ 0.00
Med Oncology 31 112 7 032 = 1167 102 3 054
Medicine General (0] 1,088 0.56 45 0.9% - 4,156 105 57 1.00
Necnatoloay 087 101
Neurology [0} /6 068 16 054 [0} n 053
Neurosurgery [0] 238 067 23 031 [0] 1 036
Obstatrics (o]6] 41 000 0 0.00 (o[c] [ 086
Orthopesics [0} 565 0.64 ] 0.35 [0} 32 1.00
Ocolaryngology {o]o) 134 oo 0 000 =3 79 070
Plastic Surgery (]G] 41 0.00 0 0.00 [o]¢] [ 0,88
Rheumatology (o]5] 34 000 0 0.00 (o]o] o 077
Spinal Surgery [olo] 24 0.00 0 0.00 [olo] 0 077
Surg Oncology €7 108 &0 061 © 4 052
Surgery General [o]0] 646 0.5 el 0.83 [0] 26 1.00
Traums © 42 047 25 0.0 0] 17 054
Urology {o]0] 18 0.00 0 0.00 [0} 20 083
Vascular Surgery {olo] &7 000 0 072 8 091
[0]] 42 0.52* 6 0.93 0] 25 0.57

Ventilator Suppert
[Legend

Subtantialy Worss than Taiget Range Parformance > S0th percentle of pear group
p

g Waorse than Target Rang erformance > 50th percentile of peer group 1 . .
Within Target Range erformance <= 50th percentle of peer group / d d d
(GO Substantaly Bator than Target Range ariormance < 106h prcartie of pear g1oup 5 red dots 1 Qtr and Year in
P Quality Alert Warning Quality alert screening criteria triggered (only for cur
! Interpret with Caution Low velume, excluded from top-10 M d O & CT S
* Significant ifference from expected at .08 level of significance € nc urg
E] | EE e e T =

| Adobe Reader - [STANFORD 200704 COR prelim.p

Edit ¥iew Document Tooks Window Help 18| x

D Bl swveacoy (B § searen

@ Hep -

PDF eBooks.
i | Read one for fre

@
@
=
=

a

Comments 4 Attachments

uesday,
Dot Extrac Dats: Tharscuy, Haven &, 3008

Clinical Outcomes Report Drill Down on Med Onc

Definition - Med Oncology
Product lines are defined by UHC and displayed in the COS. This product line includes inpatient discharges in MS-DRGs 54-55, 180-182, 374-376, 435-437, 542-544, 507-599, 886-588, 334-549. This list is based on the
effective MS-DRG for the reported current quarter. Bad data, nonviable neanates, organ harvest cases, and racards with & null expectad martality are excluded. For prior periods, product line assignments were based tn the
effective DRGS at that tm:

Related Report: UHC

Relative  Demom QsMR
rformance (C: ontact: Steve Meurer, meureriuhe.edu

Dats Source: UFC COB |

Current Quarter

Recent Year -
Carrent L: Recent =
Quarter Quarter Year
Cses (denom.) g e pwis
Gbserved Desthe a1 18 a5
Expected Deaths E 2145 388
Recent Year Five MS-DRGs with Highest 0/E Ratios
e e o o i WEDNE £35 ACUTE LEORERTA 5. PAOCEDURE £
MS-DRG B4e CHEMOTHERAPY /0 ACUTE LEUKEMIA AS N ——— L
MS-DRG 181 RESPIRATORY N Y 7
~ad Grealaoy. ES-ORG 180 RESPIRATORY NEGPLAGME W e FTRRE T R T
MS-DRG 841 LYMPHOMA & NON-ACUTE LEUKENLA W 4 1 3

STLUKEHOUSTON

cHICAGD
CLARDGE HETHODIET

/-\_ \‘/‘/— [Recant Year UHC Top-10 Mortality
o 0/E in Med Oncology Mort O/E Cases LOS O/E Readmit Rate
- - 0.49 721 1.09 6.07

: = e
e mme i s et — R
Fonns -

[ — S R
[onisren o Expacten @ = 25 caees rrn T

To qualify in the top-10 saction, facilities must mast the product line minimum voluma
rse than Target Range Performance > 90th percentile of peer group threshold published in the FAQ document and have a Mortality GfE ratio of 1.00 or less.
e formance > 50th percantile of peer group
erformance <= 50th percentile of peer group
@G)Sx.hsrannal v Batcar than Targe: Range Parformanca < 10th parcantile of peer group

b Quality Alert Warning Qualicy slers scraening criseria sriggersd (anly for

iy e a0 2 of the last 4 above expected
This represents 31 deaths in the 4%
quarter 2007

@ Substantially W

k3

©39] R

5 [ [eorsr

137




MIT Information Quality Industry Symposium, July 16-17, 2008

] =
Flle .
L CDB Interface Default Report

Volume, LOS, ICU, Complications, Mortality |-
Al ] | c [ o [ E [F1] G [ H [ 1 ] J I K [T T=
| 1 |LOS Summary By HCO
LOS Mean StDev Mean LOS Vamance % ICU Mean
2 HCO Cases Outlie LOS LOS LOS Index (Days) Cases ICU
N 229231 145 5.03 *" 8.46 5.50 091 -10411 2576 5.45
5 | 23,203 107 575 " 7.92 554 1.04 4,380 19.84 5.35]
a 30,074 566 6.11 "7 10.300 5,42 1.13 20947 16.39 5.36
7 32,618 121 521 ** 8.08 5.69 091 -15818 1559 5.57
B 55,517 2200 4.61 6.81 4.57 1.01 2,064 10.82 3.92
B 30,673 198 5.59 ** 8.07 578 097 -5823 2515 5.64
10| 21,774 174 571 ™" 8.57 544 1.05 5996 21.82 5.18
11| 52,817 254 5.00 ** 7.21 4.81 1.04 10442 11.15 5.21
12| 44,004 269 4.89 7.52 4.87 1.00 984 1442 7.00
13 44,586 307 584 "% 942 523 1.12 27368 15.65 6.16
14 59,435 286 5.08 " 8.21 5.15 0.99 -4,225 36.96 4.33 —
15 | 36,363 223 5.76 10.26/ 5.79 0.99 -1,067 9.86 7.20
16 23,589 142 561 " 8.14 549 1.02 2842 18.83 3.96
i
Ea
A sttt/ Time Frame 1s CY 2007 iy
Drawr g | Auoshepes~ N W [0 O B o SFEr T2 A =L SO
Ready Sum=28235.44
(b

%1 CDB Interface Default Report (cont.)

Volume, LOS, ICU, Complications, Mortality
|1 LIOS Summary By HCO I I I I ‘ I ‘
Risk Pool % With % Deaths % Deaths | Mortality % Early

i HCO Cases Cases Comp's(2) {Obs) (Exp) Index Deaths
4 22,231 8,008 18.32)  2.07 " 2.70 0.77 0.67
B 23,203 13,116 19.27 27477 3.11 0.88  0.69]
B 30,074 14816 1950 210" 2.51 0.84  0.57
7 | 32,618 13,715 14.33 1.65 ** 1.87 0.88 0.52
B 55,317 18,062 13.24 1.34 ** 2.17 0.62  0.32
B 30,673 13,146 19.41 2.63 " 3.45 0.76 1.03
10| 21,774 9421 16.98 1.97 ** 2.74 0.72 0.54
11 52817 24,244 15.53 1.82 ** 1.99 0.92 0.4
12| 44,004 15,757 14.53 2.25 2.15 1.05  0.75
12| 44,586 18,589 19.14 1.73 1.83 0.95 040
12 59,435 32,159 20.06 1.62 ™ 1.93 0.84  0.49
15 | 36,363 13,039 17.97 1.38 ** 1.59 0.87  0.29
16 | 23,589 12,586 17.4 1.94 ™ 2.58 0.75  0.75
1o
[ 19|
20|
E
[ 22|

|1231 » H[Sheetl 4] | Lll

Dam- s agoshepes~ N\ 2 OO d G QW S-Z-A-==Eadf

Ready Sum=41375.13

138



MIT Information Quality Industry Symposium, July 16-17, 2008

/2 UHC CDP Online - Microsoft Internet Explorer =1
File Edit WView Favortss  Tools  Help | e
Caselof2 =
me::EPT Patient ID Encounter Number Admit Date Admit Day Admit Source Admit Status
int Repor
S Report Emergency room Emergency
——— Discharge Date Discharge Day Discharge Status Age  lNormlB  Sex Race
clsted Links ;
Zynx Hoalth 1202502007 Wednssday Expired (all in-hospital deaths except for Medicars of 3 No Male  hie
2 CHAMPUS hospice patients)
Clinical Pathway | ICUDays  EarlyDeath  MSDRG  DRG  APRDRG Product Line Severity of liness Risk of Mortality
Constructor: 7 Mo 163 s 120 Cardinthoracic Surg Extreme Extreme
Al CABG, Preop. - -
= Prine Proc MD Attesting MD WD Specialty Primary Payer Secondary Payer
Cardisthoracic Surg Medicars Tradtionalindsmrity Medicare Traditionalindsmnity
Evidence-Based LoS LoS LoS Los Mortality Mortality Cost Cost Cost Charges
Forecaster: Observed  Expected  Expected  Outlier  Expected  Expected  Observed  Expected  Expected  Observed
£, Surgery. {MS-DRG) (DRG) {MS-DRG) {DRG) {MS-DRG) (DRG)
20 1982 2478 No 035724 024149 36,691 47,035 52,560 203,794
Diagnoses Procedures Complications _
(11972 - secondary pleura ca (1) 3408 - pleural incision nec wound infection
(2) 5109 - empyema wio fistula (2) 3451 - decortication of lung
(3) 40381 - renal hin nos w rf (3) 4511 - peg
(4) 5856 - esrl (4) 7791 - ot chest cage ostectomy
(5) 2630 - protein-cal mainut nos (5) 3404 - insert intercostal cath
(6) 5121 - fatrogenic preumothorax (6) 3995 - hemadlalysis
() 99858 - postop infection nec
(5 0399 - septicemia nos
(9) 99502 - sirs dA inf w org dyst 0
@t MSDRG 163 — Chest Px w/ MCC exp of 36%
(1) 5185 - postir pubmon insuff es X W, exp o) 0
(12) 5180 - pulmonary collspse 0
(13) 2762 - acidosis D R G f 24 /
(14) 42731 - strial fharillstion exp o 0
(15) 2724 - hyperlipidemia nec & nos
(16) 2930 - deliium ot cce 20 d LOS f 20 d
(17) ¥1005 - hx large intestine ca a exp o ays
(18) w1052 - hix Kidney ca
(19) v451 - renal dialysis status SO I d R O M f t
oy icei ! aatrmoray s an or exireme
(21) w4385 - knee replacement stetus
Pediatric Indicators OQuality Indicator s Patient Safety Indicators
nons indicated none indicated nons indicated
CRM Category Resource Total Cost CRM Category Resource Total Cost
Accommodations aecom icu (cther) Imaging & Disgnostics  x-ray chest
Imaging & Disgnostics w-ray (other) Imaging & Disgnostics ot head whws contrast
Imaging & Disgnositics ct bady welweo conlrast Imaging & Disgnostics i head whwo contrast
Imaging & Disgnostics i body whwo contrast Imaging & Disgnostics  skaéecy routine
Imaging & Disgnositics echo 2d only Imaging & Diagnostics  echo doppler spectral hd
|Elpene 0T T [ S tocalintranet

File Edit GoTo

Favarites

Help

'0FY2007_Mortality.pdf - Microsoft In

() Bk - J - IiLl \ELI _;‘J|/-\‘ Search \;"‘\}'Favnntes {‘?‘ - i@ [

i 3

Addrass [{€] hueps:jcmprod uhe edujpvjinchude/document/MS- DRG3%20Model%:20R eslts % 20FY2007_Mortally pf

= Beo |L|nks ®

-

| save acopy

@ search

’\‘_':' T setect

w4
Ll

&

® [18% - @ ‘ e

vk | Adobe' Reader 7.

L3

Model Group: # 57 -Major chest procedures w MCC (MSDRG 163), Major chest procedures w CC (MSDRG 164), Major ch
est procedures w/o /IMCC (MSDRG 165)
Model Diagnostics: Calculation: Chi-sq= 4.701 Validation: Chi-sq= 19.800, F = 4.212, p = 0.0217

Final: Max VIF = 1.380, Hosmer - Lemeshow= 8.114, p = 0.5227,df = 9, C = 0.924

Mean Observed = 0.0218, Mean Expected = 0.0218

|i Pages

Cases = 19,471
Model Method = Logistic Regression

Model Results (Significant Predictors)

Coeff Explanatory Variable Coeff Explanatory Variable
-6.634 Intercept 0.557 Vent on Admission Day
4.848 ROM = 4 (Extreme) 0.555 Admit Status = Emergency
3.475 ROM = 3 (Major) 0.364 CC Coagulopthy

2451 Palliative Care 0281 CC Fluid & Electr Disorders
1727 ROM = 2 (Moderate) 0.103 Male, 51 <= Age < 65
0.690 CC Pulm Circulation Disease -0.317 CC Hypertension

0.681 Principal Diagnosis Metastatic -0.407 CC Deficiency Anemias
0.609 CC Congestive Heart Failure -0.441 CC Drug Abuse

High c-value of .924, close to 20,000 cases in the model

Comments & Attachments

Although administrative data has no results, it will
__include all conditions that are diagnosed from notes
_E and results

one L

§E

[&) [Dnknown Zone
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/2 UHC CDP Online - Microsoft 151 X]
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Data Quality Study

Goal is to evaluate whether the data in the CDB
Is an accurate reflection of clinical practice

Used the 5 Chicago area academic medical
centers

Studied the data quality reports as well as global

reports from the CDB

5 variables for each organization were chosen
and contact with the member determined if the
variance was real, an artifact of coding or
documentation or something other

©2007 University HealthSystem Consortium
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Study Summary

. UHC found the data discrepancies were
mostly an effect of documentation and coding
practices. In particular, they resulted from:

- institutional emphasis on particular product lines,

- documentation/coding of secondary diagnoses
based on impact on reimbursement,

- patient population, and
- institutional patient safety/quality programs.

©2007 University HealthSystem Consortium 29

4. MS-DRG a b c d e Total

781 Other antepartum
diagnoses w medical
complications

90.0 854 92.0 90.52 79.3 86.4
4% 0% 4% % 8% 8%

782 Other antepartum
diagnoses w/o medical
complications

996 146 796 948 20.6 13.5
% 0% % % 2% 2%

2. Fluid and Electro Disorders

a c d e Total
N = N = N = N =
N = N = 15,00 22,05 32,38 118,78
Comorbidity 22,374 26,969 8 6 0 7

Fluid and electr

. 4,070 4,718 2,038 4,985 6,094 21,905
disorders (n)

Percent of All Cases 18.2% 17.5% 13.6% 22.6% 18.8% 18.4%

7 University HealthSystem Consortium 30
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2. Characteristics of Tobacco Use

ICD-9 Code a b c d e

N = N = N = N = N =
All Cases 22,374 26,969 15,008 22,056 32,380

v1582 - hx tobacco use
(n) 3611 2612 152 4998 82

v1582 - hx tobacco use 11.84
(%) 16.14% 18.53% 0.55% % 0.47%

3051 - tobacco use
disorder (n) 2478 2367 1037 3405 230

3051 - tobacco use 10.73
disorder (%) 11.08% 12.63% 1.53% % 3.20%

Clinical Data would not pick this up as it is
an effect of documentation

©2007 University HealthSystem Consortium 31

The average number of diagnoses coded per case

Diagnoses Profile

HCO Cases Mean #
140088 22,374 10.072
140119 26,969 9.253
140150 15,008 6.380
140276 22,056 9.929
140281 32,380 8.230

N

This hospital does not seem to be giving
Itself ‘credit’ for the severity of their patients

This will also negatively effect reimbursement

©2007 University HealthSystem Consortium 32
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Summary

. For use in performance improvement,
administrative data (if proper checks are in
place) can be an effective portrayal of clinical
practice

In addition, the CDB can assist a hospital in
improving the accuracy of administrative data
guality and accuracy

©2007 University HealthSystem Consortium 33
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Galaxy Data Quality Program

MIT 1Q Industry Symposium

16-17 July 2008

Ingenix

United Health Analytics
Galaxy — Shared Data Warehouse

Laura Sebastian-Coleman

IS Manager — Data Quality & End User Support

INGENIX.

Overview

= Background / context
= Ingenix and Galaxy
= Galaxy’'s DQ program
» Value Measurement Initiative — or why we need to
measure our SDLC to improve Galaxy’s data quality

= Some things never change — or How Galaxy’s
experience applies to other situations

INGENIX.
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Ingenix Background

A global healthcare information company

= Founded in 1996 to develop, acquire, and integrate some of the
nation’s best-in-class healthcare information capabilities

= Significant and rapidly evolving portfolio of tools and services
now transform data into actionable, fact-based, technology-
enabled decision support

= Ranked among the top 10 providers of informatics by Healthcare
Informatics magazine in June 2006

= Today there is an Ingenix product at work in nearly every U.S.

healthcare organization.

= Ingenix is a wholly owned subsidiary of UnitedHealth Group
(UHG).

INGENIX.

Galaxy Overview

= Atomic Data Warehouse with transformations
= Integrates data from more than a dozen subject areas (claim,
membership, customer, provider, etc.) across multiple sources
= Size
= 350 source input files from more than 25 distinct internal and external
sources (and counting)
= 15 TB of data; 62 TB footprint
= 3,438 attributes across 15,069 columns in more than 500 user-facing tables
= Largest table: more than 1.5 billion rows
= 1,782,687,382 on Claim Statistical Service as of 3/31/08
= Usage
= Qver 1,000 registered users
= So far in 2008, averaging more than 450,000 queries / month
= Ad hoc, scheduled queries, production extracts to applications and marts

= Direct access to Galaxy via user-selected tools — Sagent is administratively
supported

©2006 Ingenix, Inc I N G E N I x
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Galaxy Source Systems & Subject Areas

Feeds Customer data

Feeds Customer Small Group data

Feeds Customer data Provides Customer demographic, policy. and coverage
information

Feeds Customer data

Feeds Customer Sales data

Feeds Customer data

Feeds Member, Customer coverage data ’

Feeds UNet Member& Customer data

Feeds Member data
Member Provides Member demographics and coverage information

MAMSI LIVE! Feeds Member data
“ Feeds Provider Contract & specialty code - Provider Provides Provider demographic and contract information

Foeds Pharmacy Claim data
Foeds Pharmacy Provider data Provides detail information from Managed Pharmacy Vendors
First Data Bank Feeds NDC Drug and Drug Pricing data
: rovi il medi im and servi
. fc ti

TOPS Feeds Statistical Claim data

Feeds Individual ID and other identifiers

cosmos Feeds Statistical Claim data
MAMSI LIVE! Feeds Statistical Claim data

Fonds DR Grouper data
ucas Feeds Financial Claim data —>Em Provides detail financial transaction i i

Lab Gorp Supplies universal names & codes for
= identifying lab & clinical lab test results. Provides data about performed lab tests & associated results
TSI ... oo rosuts ata

Feeds Zip Code data LLEEEEA Provides ZIP and HCFA County Code information
- Feeds Product Service Area and
NSAA Markot Filo (Rl Provides product area

Last year, | described our current situation

» Galaxy = a mature, enterprise data warehouse
» High demand for data and for organizational services

» Galaxy’s DQ program also relatively mature
= Defined metrics — baseline, semi-annual data profile

= Automated data collection — complete with alerts, statistically
established thresholds on key attributes

= Regular reporting — post load, quarterly
= DQ Community — user group
= UHG growing, largely through acquisitions and
partnerships

» Healthcare industry changing — relation of government
to health care, new products, esp. consumer driven

INGENIX

©2006 Ingenix, Inc
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And how we would meet new challenges

» Demand for more data from acquisitions
= Demand for faster integrations

= “Common Interface” approach — same structure for
incoming data, regardless of source

= “Gateway” to drive consistency across sources
* DQ built into the process

» | was anticipating smooth sailing, since the pieces
were all falling into place....

INGENIX.

What we did not count on was

= New, new challenges: evolution of the user community
at the same time that demand is increasing for Galaxy
data.

» The down side of success

» Revenue model

= Users new to Galaxy

= New employees

= Desire for faster integrations
= New business relationships

INGENIX.

©2006 Ingenix, Inc
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Changes within user community

= Different users of data

= Different uses for data

= Different assumptions about the data
= Different questions about the data

= Different perceptions of the data

» These things throw open the flood gates to problems
with the foundational necessity of “fitness for use” as a
standard for quality.

INGENIX.

Effort to meet demand

= More projects

= Larger projects

= More complex projects

» New expectations about projects

= New tools, each with a learning curve
= New employees

= Competition for resources, especially “knowledge
workers”

= These factors put stress on the organization and
especially on the software development life cycle.

INGENIX.

©2006 Ingenix, Inc
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Result

= A negative impact on data quality
= Actual — as defined by DQ metrics
» Perceived — as defined by end user perceptions

INGENIX.
s |

How to Respond? Metrics

= Launched program for new metrics in January 2008
= Measure where the pain is

= Project work
= On time, on budget

= Project quality
= Defect tracking
= Data delivery
= Are new sources delivering as promised?
» Prevent new pain from emerging

» Continue standard DQ metrics — conformance to
business rules, expected populations, etc.

= Continue production database metrics — availability

INGENIX.
e
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Sample metrics

See handouts

= Project delivery
= Project quality
= Data delivery

g INGENIX.

What's the take-away? Sticking to Basics

= Data in the warehouse is only as good as data in the
source — needs constant vigilance

» Manufacturing model: Data as a product produced
through a process — SDLC = a key part of that
process

= Measure to improve (not just to measure...)
= Baseline key SDLC processes (budget, schedule, spec)

= Keep measures simple —
= on time, or not?
= How early, how late?

INGENIX.

©2006 Ingenix, Inc
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Can Accountants Help Reduce
Medication Errors?

Scott R. Boss
Janis L. Gogan
James E. Hunton
Bentley College

Medication Errors > Adverse Events

* In 1994 Boston Globe’s Betsy Lehman dies
— Dosage 4X higher than prescribed

* In 2006 three Indiana infants die and in 2007
Dennis Quaid’s twins narrowly escape harm
— Adult Heparin instead of Pediatric Hep-Lock

* Institute of Medicine: 400,000 preventable
medication-related injuries/year
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Proposal:
Accountants can help clinicians

Accountants help assure information quality
in financial systems and business processes.

Validity: The record describes a transaction
which was authorized and actually occurred.

Accuracy: The record contains a correct
description of the transaction.

Completeness: A record is kept of every
authorized transaction.

REA Modeling

* One way to document business processes.
— Others: system flow charts, DFDs, BPMN, etc.
— REA Advantage: simplicity, ease of training

* Key elements:
— Resources (cash, inventory)
— Events (sale, purchase, payment, etc.)
— Agents (employee, computer)
— Relationships/Dependencies
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Figure 1. Self-service sales example

Unrestricte

d a 1. sale
Products \/
<> Customer
2b
Cash 2.
(or /Za\ Pay /z:\ Clerk
equivalent) \/ Receipt \/
Resources Events Agents

Figure 2. Restricted sale example

Restricted /13\ 1. Sale /lc\ Clerk
Products \/ \/
1b
<> Customer
2b
Cash 2.
(or /Za\ Pay /Zc\ Clerk
equivalent) v Receipt \/
Resources Events Agents
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Figure 3. Manual separation of duties

Restricted
Products ‘F 1. sale 0 Clerk

<>

Customer

Cash 2.
(or 6 Payment 6
equivalent) Receipt

Resources Events Agents

Cashier

Questions auditors ask about
process issues and information quality

Have all reasonable threats to validity,
accuracy and completeness been identified?

Is there a reasonable balance?

— Preventive: Ensure that processes and related
data won’t be invalid, inaccurate, or incomplete.

— Detective: If a transaction or related data is
invalid, inaccurate, or incomplete, we’ll find out.

— Corrective: When a problem is detected, we have
a plan to fix the data and the problems it caused.
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Auditor’s view of
manual and computerized controls

Humans make more errors than computers,
but exercise better judgment.

— Where is judgment really needed/desired?
Cost-effective control redundancy is desired.
— Control is not free, but no single control is perfect.
All controls are tested and validated.

— Functional tests: unit, integration, end-to-end

— Other tests: capacity/volume, security, usability

— Compliance must be verified.

A clinical scenario:
Pediatric intensive care

Infant admitted for treatment of a staph infection
with IV antibiotics. MD prescribes pediatric Hep-
Lock but the baby gets adult Heparin.

Interlinked processes and actors:

— stock medications: pharmacist, pharmacy tech

— prescribe medications: doctor, computer

— administer medications: nurse or doctor

— check patient condition: nurse, doctor, computer, lab
— decide appropriate corrective clinical action: doctor
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Figure 4 Stock Cabinets

o 1 /\ Pharmacy
Medication Stock b Technician
Cabinets \/

Figure 5 Prescribe Medication

il.
Stock
Cabinets
w 6
2 /zb\ Doctor
Issue Rx \/
Patient
Record
38
Retrieve
Medication
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Figure 6 Retrieve and administer medication

comeer
3,

Retrieve

e Medication
Attending
Medication <> Nurse
Patient /\ &
Record 4b Administer
\/ Medication
5.
Check
Patient

Figure 7, Further tests and treatment

and/or
Patient \/ Nurse

6b

Patient 6

7

Further
Treatment

Sa
Information /Q/‘i\ ' /Sc\ Lab
\; Blood Test \/
7a

7
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Figure 8 Stock cabinets: segregation of duties

o 1 /\ Pharmacy
Medication Stock b Technician
Cabinets \/

Pharmacy
Supervisor

1c

1d Computer

Figure 9 ePrescribing with control

il.
Stock
Cabinets
o 6
2 /zb\ Doctor
Issue Rx \/
Patient
Record
2d Computer
38
Retrieve
Medication
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Figure 10 Retrieve and administer medication

Rx é 3b Computer

3.
Retrieve 3e
Medication

Supervising
Nurse

Attending

Medication Nurse

&
QS
&

Nurse

Patient
Record

4. /\
Administer af
Medication \/

4g Computer

5.
Check
Patient

Observations

REA models:

* do reveal opportunities to add controls that
improve validity, accuracy, and completeness
in clinical processes.

* do reveal opportunities to improve the mix of
preventive, detective, and corrective controls.

e do not reveal an optimal mix of controls or
optimal level of control redundancy.

— Other techniques are used by auditors for this.
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eXtensible Markup Language (XML)

Patient
Patient Health

Records

|

Prescription

‘—b

Doctor

Example
XML tags
that could
be attached
to each
prescription

Drug Interaction Check Performed? ‘ By Whom? ‘ Check Date?
Prescription Filled? ‘ By Whom? ‘ Filled Date?
Prescription Checked? ‘ By Whom? ‘ Checked Date?

Drug Transferred to Nurse? ‘ By Whom? ‘ Transfer Date?

Nurse Received Drug? ‘ By Whom? ‘ Received Date?

Drug Administered to Patient? ‘ By Whom? ‘ Administration Date?
Drug Administration Verified? ‘ By Whom? ‘ Verified Date?
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Using Data Quality
Methods at the Federal
Railroad Administration

Improving the Archiving and
Retrieval of Safety Information

" S
Agenda

Introduction

Background

The Context of the FRA Enterprise
Data Quality

Information As Product
Information Product Maps
Conclusions

5/27/2008 2 Federal Railroad Administration v
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e
Introduction

m Mission
Ensure the safety and efficiency of passenger and rail freight services in
the United States.

m Task
500 Inspectors

Inspect 230,000 miles track, 1.2 million freight cars, 20,000 locomotives,
and 89,000 track miles of signal and train controls.

m Challenge
Optimize efficiency while guaranteeing quality

5/27/2008 3 Federal Railroad Administration __M’

"

& @;@b & &
& & & § &
. . & @se £ <& £
Timeline 2002 & ¢ & &
& & F & & I
%06:9 {:'l”‘a \‘!@ & 59@‘ QF@&
2002 2003 ¢ 2 2006 2007 2008 2009

Eight functional

areas

Three view

levels

First cut, since

refined.

H e e e (o | et (s |
:';(‘ )

5/27/2008 4 Federal Railroad Administration % __M‘ﬁ
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g & & oF
o & n %
Timeline 2003 . S
.5\4“9 ,b'b“:{‘ @é{c@ Q@‘ é;\d"‘- éqg?
& & & & &
2002 2003 2006 2007 2008 2009

m Data architecture initiated in 2003
Captures data exchanges within and between LOBs using both
traditional and object-oriented techniques.

5 Federal Railroad Administration __,v.-‘
ey OF

5/27/2008

.{,@b = -
. . & ’ & s . Q@f &
Timeline 2006 .« R
& & &S
2002 2003 T 2008 2007 2008 2009
1P-Map | — Dot Avite: Fiskond e
P L4 | . == = =2 Wang Information Product

= 45 Map (IP Map) methodology
T — introduced in 2006.

caal

6 Federal Railroad Administration __J~I.~“\‘

5/27/2008
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P &
& &
> o I A
T i m e | i N e 2 O O 7 @«“@6@ {‘\@g@z I&D&‘;F‘ Q‘o\w (9-{:@ 60\9
S8 & & & &
i & S
2002 2003 s 3 2006 2007 2008 2009

m Data Quality Pilot Project conducted in Fall 2007.

m Focus of project on eight essential data attributes shared
between two LOBs.
Office of Chief Counsel (RCC)
Office of Safety (RRS).

5/27/2008 7 Federal Railroad Administration __~|.-"

3 & o
F & FORNPC
& @-s'{“ ‘;F,b é} @6’2" Q@ek
Timeline 2008  « & & &S
w2 & & e & &
o N S il & &
¥ & € & & 3
2002 2003 2006 2007 2008 2009

m Segment-by-segment analysis of FRA enterprise
throughout 2008.
New Initiatives

= Disaggregation and cataloging of institutional reports and data calls.

= Coordination, cooperation, and data sharing between EA and Security data
collection teams.

5/27/2008 8 Federal Railroad Administration > __~|.-"

164




MIT Information Quality Industry Symposium,

July 16-17, 2008

é‘qq’?‘ .Q_‘q}é’
Timeline 2009 .«
& &
2002 2003 ¢ 3

Database consolidation and

5/27/2008

Federal Railroad Administration

normalization

Rationalized data structure as
keystone of Data Quality
Program and Service Oriented
Architecture (SOA).

The Context of the Enterprise

m Five Lines of Business (LOB)
Office of the Administrator
Office of Safety
Office of Railroad Development
Office of the Chief Counsel

Office of Financial Management
and Administration

Technology
Infrastructure

5/27/2008 10

Federal Railroad Administration
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Data Quality

“Fitness for Use”

5/27/2008 11 Federal Railroad Administration .y,f

Data Quality (cont.)

Information Quality Category Information Quality Dimensions

Intrinsic Information Quality Accuracy, Objectivity, Believability,
Reputation

Accessibility Information Quality Accessibility, Access Security

Contextual Information Quality Relevancy, Value-Added, Timeliness,

Completeness, Amount of Information

Representational Information Interpretability, ease of
Quality understanding, concise
representation, ease of manipulation

5/27/2008 12 Federal Railroad Administration ~ * .M"
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"
Information As Product

m Product vs. By-Product

Consumer vs. Producer measures of quality.

m Formal recognition of the criticality of data quality to

mission.
Organizational structures, positions, and processes to manage data
quality.
5/27/2008 13 Federal Railroad Administration y‘?

Information As Product (cont.)

5/27/2008

Information as
Product

Information as By-
product

What is managed?

Information; information
product life cycle

Hardware and software;
systems life cycle

How is it managed?

Integrated, cross-
functional approach
that encompasses
information collectors,
custodians, and
consumers

Integrate stove-pipe
systems; control
individual components;
control costs

Why manage it?

Deliver high-quality
information to

Implement high-quality
hardware and software

consumers system
What is success? Deliver high-quality The system works; no
information bugs

continuously over the
product life cycle; no
GIGO (garbage in,
garbage out)

Who manages it?

Chief information officer
(CIO); information
product manager

14

CIO; information
technology director and
database administrators

Federal Railroad Administration
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" S
Information Product Maps (IP Maps)

m Designed to graphically describe data workflows and
transformations.

Can represent single data elements or logical groupings of multiple data
elements.

m |dentifies source and destinations of Information
Products.

A “collection of data element instances that meet the specified
requirements of a data consumer.” (Wang)

5/27/2008 15 Federal Railroad Administration __~|.-"
IP-Map T ( Data Attribute: Railroad Code |
System: RISPC

o834 1
ey SIS AN
2

KeY  scrions states
Dot s R Data
—ep Component Data (semi-pracessed dasa)
o= Custemar ek scson by st areuen " -
—s-p Informartion Praduct
(2 oosous ]y oy rcasens
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" B
Conclusions

m Be ready.

It should be anticipated that data quality efforts will recommend change
and possibly even Change.

m Be clear and purposeful.

Know what you're doing and why... and be able to articulate this in
practical terms that managers and workers will understand and
appreciate.

5/27/2008 17 Federal Railroad Administration __~|.-"

Questions

5/27/2008 18 Federal Railroad Administration ~ * __yl-“?
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Thank Youl!

Scott Bernard Mark Trimble
Chief Architect Data Architect
Federal Railroad Administration Federal Railroad Administration
U.S. Department of Transportation U.S. Department of Transportation
202-493-6125 202-493-1343
scott.bernard@dot.gov mark.trimble@dot.gov
5/27/2008 19 Federal Railroad Administration (y‘?
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—=F

Embedding Information Quality in the
Lockheed Martin Enterprise Architecture
Framework: An IPMAP Approach

Edwin F. Nassiff
Director, Architecture - Enterprise Business Services
Lockheed Martin Corporation

Paul B. Pierson
Principal Computing Systems Architect - Enterprise Business Services
Lockheed Martin Corporation

John P. Slone, Ph.D.
Sr. Manager, Enterprise Architecture - Enterprise Business Services
Lockheed Martin Corporation

Agenda ﬁ;

About Lockheed Martin

Strategic Focus for IT

Lockheed Martin Enterprise Architecture
Framework

Information Quality and Enterprise
Architecture

e Information Product Maps in the Context of
Enterprise Architecture

» Early Lessons and Next Steps
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The Men and Women of Lockheed Martin

- 140/000 Employees

» 70,000 Scientists and Engineers
225000 IT Professionals

. Oberat'ions in 1,000 ‘F%acilities, 500 Cities,
46 States and.63‘Countries

e
1

Partners to Help Customers Meet Their Defining Moments

Our Core Markets

Defense &
Intelligence’

1

1\ rHomeland

“Gevernment_  Security.

e
",

. -~

IT: Common Denominator
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Redefining What Is Possible /

Hypersonics i i i
yp Biometrics Return of Crew Space Exploration

Systems

: »
-4 Unmanned
N3 i Autonomous

Information Fusion

A Passion for Invention

IT Strategy

Kowiedge Worker
; lg-r,oauctivity

orld Class

fras#eucture

|
=
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Lockheed Martin EA Framework ﬁ;

* The LM Enterprise Architecture Framework
establishes a common set of EA practices for the

corporation

The common practice of EA facilitates alignment of
people, processes, and technology, enables business
agility, and acts as a catalyst to derive maximum value
from IT investments

» These practices are also used to facilitate reduction of
unnecessarily redundant efforts, and create and reuse
architectures and their descriptions across the
corporation

LM EA Framework

Motivational View

Identifies what the enterprise wantg
to achieve, how it measures success

Enterprise goals, principles,
and measures of success

Strategy View

Identifies guidance that is

in place to ensure success

Data entities

Information View

Identifies data entities and
relationships, definitions,

information production in

the enterprise

Systems strategies
that reflect goals
and architectural

principles

Data Data
entities entities

174

Business View

Identifies what the enterprise
does, its information and
information exchanges

Systems View

Associates HWISW with
actions, organizations,
business nodes,
information exchanges
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Information View Artifacts / ﬁ

Logical Data Represents objects about which the enterprise records
Model information. Is a fully attributed, keyed, normalized
(OV-7) entity relationship model.

Information Illustrates how data and information are produced in the
Production enterprise.
Map

Information Decomposes each needline from the Business Node
Exchange Matrix Connection Model into its constituent information
(OV-3) exchanges.

Systems Data Specifies characteristics of data exchanged between systems
Exchange Matrix (the automated information exchanges from the
(SV-6) Business Information Exchange Matrix.)

Integrated Central source for all definitions and metadata of terms

Dictionary used in the architecture description, represents the
(AV-2) underlying architecture database.

Combines Several Standard DoDAF Products with IPMAP

Relationship between IPMAP
Objects and LM EA Objects ﬁ;

IPMap Object LM EA Equivalent

Data Source/Data Business node
Vendor/Point of
Origin Block

Processing Block System action or human
action

Data Storage Block A System

Quality/ System Action or human
Evaluation/Check action
Block
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Relationship between IPMAP ﬁ;

Objects and LM EA Objects (Cont.)

IPMap Object LEAF Equivalent

Data Sink/ Business node
Consumer/ Point of
Destination Block

Decision Block A special type of
Processing Block

Information System Sending and Receiving
Boundary e Business or System Node

Organizational Sending and Receiving
Boundary o Business node

Relationship between IPMAP ﬁé
Objects and LM EA Objects (Cont.) g

IPMap Object LEAF Equivalent

Arrows Information exchanges

Data Quality Attributes in Information
Attributes Exchange Matrices
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IPMAP in LM EA Context ‘ﬁ;

« EA Framework
¢ Integrated the IPMAP methods and descriptions into the LM EA Framework
* Developed a set of criteria for selecting data elements for IPMAP analysis
« Practical application
e Targeting the IPMAP approach as a “bottom-up” entry point into our LEAF
methodology
< identify a problematic data element
« identify the business processes that create, maintain and use the data element
< identify the organizations that perform those processes, and the software
applications used to automate the processes
illuminate a “micro-view” of the enterprise with “laser focus” on specific
problematic data elements

By completing EA models for those aspects of the enterprise, and integrating with
those models created from more of a “top-down” perspective, we ensure that the
solutions were compatible with the rest of the enterprise

* Integrated the IPMAP descriptions into our integrated architecture framework

Selection Criteria for Targeted Data%

Elements

Critical to the Organization

Recognized Pain Point

Dollar Impact at or Above Minimum Threshold

Illustrative Power re IP Mapping

Illustrative re EA Products

Practical to Model

Practical to Implement

Owner Identified

Commitment by Collector/ Creator, Custodian, Consumer
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Early Lessons and Next Steps /

» Early Lessons
e Widely accepted with enthusiasm as a concept

e Getting commitment to act is a challenge
* Next Steps
e Establish the adoption of our EA methodology

e Work with practitioners to transition problematic data
elements into EA via the IPMAP approach

Acknowledgements fﬁé
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by the following individuals:
» Kathie Sowell, for her support in integrating the IPMAP
concept into our LEAF Architecture Description Language
Dr. Richard Wang, for his vision in the application of IPMAP
within an EA Framework
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Patterns in Data Quality

A Method for Organizing
Enterprise Data Quality (Web) Services
in Service Oriented Architectures

Michael Overturf — VP of Strategy
Navin Sharma — Dir. of Product Management
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Patterns in Data Quality

* A methodical approach to structuring rules for data
user satisfaction

» Patterns provide simplification
» Patterns focus measurement

» System architects are the primary beneficiaries of
simplification

179




MIT Information Quality Industry Symposium, July 16-17, 2008

Fe 1
AN
LY At
Ak .

The MIT 2008 Information Quality Industry Symposium ﬁ

Background

Structured constraint patterns developed by Christopher Alexander
(Architect and Mathematician) in 1964 in ‘Notes on the Synthesis of
Form’

M - Set of Design Constraints
L - Set of Design Constrain Relationships

G(M,L) - Linear Graph of Design Constraints

Design Constraint Design Constraints

Relationships

The MIT 2008 Information Quality Industry Symposium ﬁ

AN
LY A

Ak
Constraint Tree Dynamics

Definition-Inheritance dynamic describes how we get from DQ
Constraint Set to DQ Service

Definition Inheritance
Set Template
Class Composite
Types Atomic
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Constraint Patterns in Data Quality

Data quality constraints
define

the form of data

quality rules

< 7|
;%‘ ‘ The MIT 2008 Information Quality Industry Symposium ﬁ
L

Metadata Platform Access Modality Input Output
Consistency Operating System Web Transactional Type Type
Services/SOAP
Completeness SaaS CI/s, API Batch Binding Binding
Accuracy Security Microbatch Source Sink
Uniqueness/ Multi-modal (Any)
Singularity

Constraint Pattern

NG | :
;%' ‘ The MIT 2008 Information Quality Industry Symposium ﬁ
&

Pattel’n yle|dS FOI’m ‘Flurdleneep’
A simple example ‘
Accuracy Input Output Modality
N%"‘“"‘e Corporate Name_Field Name_Field Multi
lame Name
Name Corporate Name_Field Input Name_Field
Parsi N o |
Function Stucture Map Oupu ip
Parser Input Output Modality

Transactional or
Batch Subflow
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Constraint Pattern
‘Flurdleneep’

Pattern yields Form \

A simple example ‘ ‘ ‘

Accuracy Input Output

— | |

Normalize: Corporate
o Name_Field Narme_Field

Subflow |@' o>l —o—rlh
nput Name Parser Qutput

Free Input Deployed  Free Output
Parser

Modality

Multi

N

UM The MIT 2008 Information Quality Industry Symposium

Quality as a Service (QaaS)

Patterns naturally translate into
services (in a SOA context):

— Atomic services that are fine grained
to provide a monotonic function;

— Composite services that encompass
two or more atomic services;

— Templates make up one or many
composite and atomic services

— by specific data quality metrics
(consistency, uniqueness, etc.)

— industry specific business processes
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cusToMER

Example:
Business 5+ Insuranc_e_
Process | Underwriting
@ —p—rfler—b - oo sl
Template :..mﬁm @ :;:%m‘-\u Appens Exsting nfa h.._#.».:.x..m ::.‘%,’:n )
" L L
OFAC-Chack  Geocode Address  laFlood-Plain

4
e

Bdimskze-Nam(CT]
) ~

. o -
Composite / /A\\
Service f)—o—aQF——fo— K—a— o—siir—o @
Cugtomerin  Broadcaster \ NormalizeaddnC2) Avalidate-Address(A 1)/ Siream CombneX dentify-Match(U1) / Unigui-out
B—o—rfr—op oo PPN g
Firm-Name-in Nomalize Firm-Name-out Atdres-n Vaniate Adees  Ardmes-nit s it LR Y

Atomic Services

P

The MIT 2008 Information Quality Industry Symposium ﬁ b

Web Services implement Pattern Constraints

* Widely adopted and accepted within enterprises and vendor
communities

« Software community agreement on standards for distribution

WS-1 and W(3)C standards,
WSDL (Web Services Description Language)

e Principles encourage and enable —

Ease of integration (loose coupling)
Re-use

Ease of management

Agility

Active use

« Satisfies modality constraints (batch, transactional)
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Laying the foundation q )
e Create — a Composition
Interface that allows data

stewards and enterprise
architects to use and define

templates, composite and
atomic data quality services ‘
e Publish - for distribution :

* Integrate — via standards
based interfaces (WSDL, etc.)
« Manage - for governance ‘ ‘

Consistent Measurement of Data Quality Results

i) N | M
;%' ‘ The MIT 2008 Information Quality Industry Symposium i‘
A8

Summary
* A methodical approach to structuring rules for
data user satisfaction
» Patterns provide simplification

» Patterns provide a structure for measurement of
data quality

e System architects manage data quality using
standard Web Service Management Lifecycle
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Contact Information

* Michael Overturf
— Email:
— Phone:413-695-5500

¢ Navin Sharma
— Email:
— Phone: 240-447-6801
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Rapid Corporate Growth and Information

Steve Sarsfield, Trillium Software

e,

b &‘

The MIT 2008 Information Quality Industry Symposium ﬁ g

Agenda

* How Companies Grow
e The Data Components of Company Value
» Effects of Rogue Data Quality Processes
e Sorting Out a Large Company'’s Problems
— Cleansing and Matching
— Domain Specific Knowledge
— Platform Unification
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Simplified Ghi
Supply & Sal
./”

Names/Addresses
-

Simplified Ch
Supply & sale
o/“
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ASCII
Pan European
Sales Data

Simplified Chinese

Supply & Sales Data

Unicode
ERP Data

Australian
Names/Addresses

ASCII US
Sales Data

HQ

ASCII Supply
Chain Data

Central and South
American
Sales Data

The MIT 2008 Information Quality Industry Symposium ﬁ

Vision Blocking
Factors
* Typos and
Duplicates
* Lack of
standards
« Competing
Information Quality
Processes
« Code pages
« ASCII
« Unicode
« EBCDIC
« Platforms
* SAP
* Oracle
« Siebel
« Tibco
« SalesForce
* Etc
« Operating Sys.
« Language
« Local Nuances
« Data Age &
Reliability
« Unknown Data
* M&A
« Suppliers
« Partner

THE BASICS
How much did we sell yesterday?

What's the sales pipeline?
What do we have in inventory worldwide?

Can | trust these results?

OPPORTUNITY LOST
Supply Chain/Inventory Problems?

Can we reach our customers effectively?
Are we paying too much to suppliers?
Are we making the right business decisions?

Are users avoiding new systems because of data?

&Y
r‘{ / 't
.

The MIT 2008 Information Quality Industry Symposium "

How Company Value is Measured

Number of Customers

Hard Assets

Number of Valued Employees

Sales Channels

= Customer Data

= ERP and Supply Chain Data
= Knowledge Management Data
= Supplier and Partner Data
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Differences in Data Quality Processes

lvan Madar Certain Solutions can't understand
75 Calle del Norte ‘\é‘s this street address.
Sedona, AZ 86336 No BLVD, ST, RD, AVE

The MIT 2008 Information Quality Industry Symposium

Lo
Differences in Data Quality Processes

E._;}
-
©

Debra Shaw Certain solutions can't handle
203 Old Meadow Drive 6‘3 . . de!lvery info

intermingled with name and address.
Leave at front door

Greensburg, PA 15601 "
&

l.
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Differences in Data Quality Processes

E -
w5

Gary Wright
Certain Solutions
All |
C/O Alistate Insurance ‘i?’ Can't handle the C/O
1466 S Potomac St
Hagerstown, MD 21740 x
| &

The MIT 2008 Information Quality Industry Symposium

Lo
Differences in Data Quality Processes

E._;}
o
©

= Certain Solutions
N105W21040 Parkland % )
O3 Can't handle a number and letter-rich

Colgate, Wi 53017 address such as this.

[ 4o
l.

Marilyn E Vogt
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Differences in Data Quality Processes

lvan Madar

Ivan Madar
75 Calle del Norte m 75 Calle del Norte
Sedona, AZ 86336 Sedona, AZ 86336
Debra Shaw E Debra Shaw
203 Old Meadow Drive =P 503 Old Meadow Drive
Leave at front door t(}—‘! Leave at front door
Greensburg, PA 15601 ) Greensburg, PA 15601
Gary Wright Gary Wright
C/O Allstate Insurance —l C/O Allstate Insurance
1466 S Potomac St . @) 1466 S Potomac St
Hagerstown, MD 21740 Hagerstown, MD 21740

Marilyn E Vogt
N105W21040 Parkland

Marilyn E Vogt
N105W21040 Parkland
Colgate, WI 53017 Colgate, WI 53017

Debra Shaw
203 Old Meadow Drive
Greensburg, PA 15601

Gary Wright

Allstate Insurance

1466 S Potomac St
Hagerstown, MD 21740

Marilyn E Vogt
N105 W21040 Parkland
Colgate, WI 53017

—

"@s-‘

|.

AY AN
A

Dirty Data Strategy

e

Clean the Rivers .« @

Clean'the Lake @

% The MIT 2008 Information Quality Industry Symposium

Clean the Rivers

» Real-time cleansing
of incoming data

Clean the Lake

* Batch cleansing of
existing data

194




MIT Information Quality Industry Symposium, July 16-17, 2008

o

Starting Point: Analysis

-
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Simplified
Supply &

ustralian
Names/Addresses

Pick High Value Targets and Identify Business Value of Improved Information Quality

AN
WV e The MIT 2008 Information Quality Industry Symposium ﬁ i
A
Cleansing Is Key to Matching
Original Record 1 Original Record 2
Name: Peggy Smith Name: Margaret Smith
Address: 345 6t Ave Address: 345 Avenue of the Americas
City: NY City Manhattan
State: NY State: NY
Zip: 01012 Zip: 1012
Country: Country: USA
Standardized Record 1 Standardized Record 2
Root First Name: Margaret Root First Name: Margaret
Last Name: Smith Last Name: Smith
Address: 345 Ave of the Americas Address: 345 Ave of the Americas
City: New York City: New York
State: NY State: NY
Post Code: 10012 Post Code: 10012
Country: USA Country: USA
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ESR

Cle'anse:' Domain-Specific Standardization

| How to Repair and Make Sense of Legacy Data

Namel: Flugtaggen GMBH
Name 2: rhamer strasse 20 Business Name: Flugtaggen GMBH
Address: dus —> | Personal Name:
City/Town: 40489 Street Name: Rhamer
Post Code: Street Type: Str.
Country: Street Number: 20
City/Town: Dusseldorf
Post Code: 40489
Value Added for CRM Country: DE

= Fully automate data cleansing
= Apply country intelligence (names geographic, etc.)
= Standardize critical data elements

= Context-sensitive data interpretation

= Enrich data (geocoding, etc.) &

Increased accuracy = better business processes & better matching

-
j%' ‘ The MIT 2008 Information Quality Industry Symposium
A4 .

Understanding Global Data (Korean)
FFANLES2E |45 FMAL2X207S 1015

Block Number

Level 1

Level 2 Sub-Block Num

Apt. Number

Level 3

Level 4 House Number

Postal Code
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Understanding Global Data (Korean)

33 7= Block Number kL

Level 2 &N Sub-Block Num 3

Level 3 o= Apt. Number 207
oFtH |

= . House Number RI'i]
CH 31t 3 W2 X ol 5 E

Postal Code 464-764

Level 4

LS 5
¥y ] The MIT 2008 Information Quality Industry Symposium ﬁ o

Understanding Product Data

Product Description

] T Multiple
Meanings

120z D. Pepsi 12pack 13 o2 ve 5 Pack

Free-Form Text: .

No Common T\ 12pk C Orange Slice
Format
Mtn Dew 2ltr Unstandardized
Duplicates

Code Red 24pk Bottles
2L Mountain Dew Cs
D.P. Cans 12p
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Identify Attributes/Categories

Product Product Container Container Type Packaging

Description Size

120z D. Pepsi DIET PEPSI 120z CANS 12 PACK

12pack

12pk C Orange ORANGE 120z CANS 12 PACK

Slice SLICE

Mtn Dew 2Itr MOUNTAIN 2L BOTTLES 8 CASE
DEW

Code Red 24pk CODE RED 200z BOTTLES 24 PACK

Bottles

2L Mountain Dew MOUNTAIN 2L BOTTLES 8 CASE

Cs DEW

D.P. Cans 12p DIET PEPSI 120z CANS 12 PACK

,1-”-.'\ ‘ The MIT 2008 Information Quality Industry Symposium
U i

Key Take-aways

« Big Company = Big DQ Problems
— Faster Growth = Bigger DQ Problems
« Unified Process for Data Quality is Key
« Domain Coverage is Important
— Think enterprise solution, not point solution
e First Steps: Data and Metadata Comprehension

Steve Sarsfield, Trillium Software
Steve_Sarsfield@trilliumsoftware.com (978) 436-8768
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What's In a Name?
Multi-cultural Name Recognition and Data Quality

Presenter: Mala Narasimharajan
IBM Corporation
Product Marketing Manager

N

i The MIT 2008 Information Quality Industry Symposium

Objectives

e What's In a Name

*  Why are names complex

*  Why even need name recognition

* Role of name-based information in data quality
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What's In A Name?

* Name are everywhere

* There are multiple variations of Andrew, Manual, John, Jeurgen — different ways of
spelling the same name

* And every time; someone applies for a checking account, savings account, transfers
money, cashes a check, boards a flight, or applies for credit these names must be
looked up!

Nicknames, Drew, Andraz, Drue ~ Andrewes,  Andros, Drue, Name., Rev, Order, Hussein, Mohammed
Shortened names, Andy, Andrews,  Andru, Ohndrae, Abu Ali
. N Andrey, Andruw, Ohndre, Titl Dr Hai. Sri.. Col
Prefixes, Abdul, Fitz, O', De La,  Andrez,  Andrzej,  Ondre, itles, Dr Hay, Sri., Co ; .
Andrian, Andy, Ondrei, Phonetics, Worchester, Wooster, “Worcester’
Andriel, Drew, Ondrej,

-
é%' Y The MIT 2008 Information Quality Industry Symposium ﬁ
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Chaikovsky with a “T”

Names of people, places, and businesses
— There are no dictionaries for them,

— There’s no way to look up a name and say this is
wrong or right

— We run into very, very intractable problems [in
transliteration from] other writing systems

So if somebody’s looking for a name coming from
the Cyrillic—for example, Tchaikovsky with a “T" in
front of it, matching will be very difficult as this is a
French, not Russian transcription of his name

And thats just the surname, never mind the
multiple variations of first:

v Piotr lllich,

v Pyotr llich,

v’ Peter llich

Tchaikovsky Chaikovsky
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The Same Name across the Arabic World

|n_u£_)4\ RE= L)LA.\C .eru;l

Kuwait

Bahrain
Qatar

West Africa
Haj Imhemed United Arab
Emeritis
Arabla

Oman

Persian Gulf
Haj Mohd Othman
Abdul Rajeeb

Yemen
East Africa

Hag Muhammad
Osman Abdurra’ib

;-"-.'\ ‘ The MIT 2008 Information Quality Industry Symposium ﬁ
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Example: The Same Name across SE Asia

Ching R
Zhang Qiusu
‘ Passpore
TaiWan .
Bl | Chang Chiu-
Pass, ore | Sy
. Thailand R
() Taiwan &< | Chiusu Sae
U aas " Hong:Kong :ass ore_| Chang
. acau in
< Phlllpplnewl--f" @re Cheung Yau
bodia / D @ Passpore | Sg
Vietham # J W Main
Sia
% Cheung Yau
Passpore So

\ :ﬁgg

Indone3|a
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Simple Name Recognition - A Critical Challenge
For Australia

Australian Immigration News

Increase in number of new migrants
Wednesday, 18 January 2006

Statistics released by the Immigration Minister on 31 December 2005 show that more than 123,000 people
arrived and settied in Australia during 2004-2005, reflecting @ 40% increase over the past 10 year period.

" “In the Australians’ case they have welcomed
, Philppines 123,424 new immigrants in 2004-2005, the
) highest number in more than 15 years”

Taiwan

Ya. The Problem:
“'%?‘%'j;\ «  Many have no proof of identity
N\\;“‘”i‘%f?/f“ 772 * Many have disposed of all personal papers en
Sy -z\ route to Australia
e 3 ¢ Itis not uncommon for them to 'change identity’
i either during the journey or processing, in the

Y hope that it may be easier to stay if they claim a
L different nationality

J/—\. y The Question:
* i «  This raises legitimate questions about their

intentions

AN
B
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il . .
Sure You Can Standardize An Address Or Phone Number
But Names Have Always Been A Challenge

4737 Simeron Drive Teddd Kennedy Edl Kennedy
Easton, MA 02334 xEd Kennedy ~ Ed Kennedy
)978)3é 5-5312 Kim June Joe Kimie Spacek

4737 Cimarron Drive

Easton. MA 02334 *No single “dictionary” of “right”
’ spellings
(978) 365-5312 *No one-to-one correspondence among

nicknames to names
«Poor data quality is common
« Cultural syntax variations are
problematic
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Data Collection Forms Create Name Parsing Errors

Name Formats

e Last Name
First Name
Title

¢ Name

* Middle Name
Last Name
First Name

» Family Name
Given Name
Middle Initial

AN
LY A

A

The MIT 2008 Information Quality Industry Symposium i‘

Common Problems with Names

Database Problems

Exact Match

Soundex (1918)
4_1_, NYSIIS (1963)

Name Name
Variant 3 Variant 1

“Home - Grown”

Same name is represented differently across
corporate databases — standard approaches to
match them are often inadequate
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Why do you need Name Recognition ?

< Ability to recognize multi-cultural names from around the world — and
provide insight, analysis and matching capabilities

« For organizations where names — personal or business constitute a
vital data element

< Dealing with name is essential part of data quality
» Applications and solutions that rely on identity — rely on names

« Names are important to data quality as they enhance identification,
merging, standardization and enrichment steps

* Many organizations must be able to recognize and match names
(e.g., banks, insurance companies, law enforcement, airlines)

» Global business interactions demand ability to process multi-cultural
names with greater accuracy

The MIT 2008 Information Quality Industry Symposium ﬁ

7

Costs of Dirty Data

Scrap and rework
_ 83% of data Increased costs
integration projects
either overrun or fail

Lack of consumer
confidence

Lost
opportunities

Inaccurate or
incomplete data is a
leading cause of failure
in business-intelligence
and CRM projects

Low data quality costs
companies $611 billion

annually
25% of time is
spent clarifying Undetected defects will cost 10 to 100
bad data times as much to fix upstream
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Typical Data Quality Process

* Standardization .

* Verification

* Identify Matches & Duplicates
e Manage Matches

¢ Enrich Data

@v Lo
% ‘ The MIT 2008 Information Quality Industry Symposium
i

Typicgi Data Quality Process — enhanced by Name
Recognition

« Name Standardization -

* Verification

e Identify Matches & Duplicates
* Manage Name Equivalencies

«  Enrichment based on Nam
Data
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Capabilities of Global Name Recognition
How does this apply to Data Quality ?

Transliterate Parse Classify Genderize Name Variations Search
Incoming name  Analysis and Identifies culture  Identifies the Ranked name Ranked list of
in non-Roman remediation of and the proper most likely variations used potential matches
native script name data search techniques  gender of a as query terms  from one or more
name for search data sources

»H ©
v v v v v

a Y
?‘ The MIT 2008 Information Quality Industry Symposium ﬁ

Conclusions

«Data quality and name recognition are complementary to each other

*Today- there are strong integration synergies between Global Name
Recognition and QualityStage

«Global Name Recognition abilities significantly enhance data quality
efforts by:

Providing enhanced insight, matching and standardization around names from
around the world
Providing better match rates and higher precision and recall
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2@ Homeland
> Security

‘4ND 5%C

“Meaningful Engagement for Information
Quality”

Presenter: Glenn Norton, U.S. Citizenship and Immigration Services

MIT 2008 Information Quality Industry Symposium

@ Homeland
™" Security

Operational Context
System vs. Information Focus
Engagement Model

Lessons Learned

Next Steps

@ Homeland
“%Z" Security
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Why was DHS Created?

“It was not created merely to bring together different agencies under a
single tent. It was created to enable these agencies to secure the
homeland through joint coordinated action. Our challenge is to
realize that goal to the greatest extent possible”*

Three focus areas for achieving the goal:
— Operate under a common picture of threats
— Provide active and appropriate policy response to those threats
— Ensure unified execution of Component operations to carry out the mission

Success in each of these areas depends on knowing what information is available
and appropriately sharing the right information with the right people at the right time

*April 20,2005 Statement for the Record by Secretary Chertoff before the Senate Subcommittee on Homeland Security

@ Homeland
" Security

Complex Environment

Organizational

Operational
Technical

Budgetary

@ Homeland
“%Z" Security
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Evolving Vision

Changing Vision of the Immigration & Border Management
Enterprise

Pre-Travel Entry Status Exit

Al actvities occurring before efor y 3 Al activites related to the
o s processing of individuals as

non-U.S. citizens reach U.S. as they leave the U.S. at
designated entry points. designated exit points.

«  Dept. of Homeland Security

—TTE—
—  Customs & Border Protection F','_t‘_':’_f_::_:m_ | —
— Immigration & Customs Enforcement . DY A 1
— Citizenship & Immigration Services oo *- R ""I'"
- Us-vISIT \I 2 dovsimn o ey Campasy
Aquney
e Dept. of State fotnesco :I

«  Dept. of Justice

«  Dept. of Transportation

¢ Dept. of Commerce

¢ State and local governments
*  Foreign governments

@ Homeland
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Transforming Operations

U.S. Citizenship & Immigration Services is embarking on an enterprise-wide transformation
effort that will transition the Agency from a fragmented, paper-based filing system to a
centralized and consolidated electronic environment. This effort will require re-engineering
agency-wide business processes and updating information technology systems to provide new

capabilities to our employees and our customers.

The USCIS Transformation Program Office
is charged with facilitating the development
of a flexible and efficient organizational
business model supported by an integrated
technical environment for both its
customers and employees.

LR
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Security
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Operational Context

System vs. Information Focus
Engagement Model

Lessons Learned

Next Steps

@ Homeland
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Time Travelers and the Walking Dead

Decisions are being made about the information in our systems.
Who is making them?

Developers make an assumption and time travel is possible

System migration identifies deceased on vacation

How can we ensure the information in our systems fit for use?

@ Homeland
“%Z" Security
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Five Business Questions that Must be Asked

1. How do I find the best source of information available
to meet my specific business needs?

2. Is the information I create in my business also needed
by other organizations or lines of business (within DHS,
and ultimately outside of DHS as well)?

3. How can | have confidence that the information I
receive from others is actionable for my business
purposes?

4. How can I be sure that the information | provide to
others will be construed correctly and handled
appropriately?

5. How can I best leverage available resources to obtain
optimal business value from data and information
assets?

@ Homeland
" Security

Information Management Environment

» The ability of an organization to answer the five business
questions establishes the context and maturity of the
organization’s data and information management environment

» Lack of answers indicate a high probability that mission goals
are not being effectively attained

Who do we ask?
Who can correctly answer?

Mission Mission | o

IT Acquisition IT Customer
Operations Support &

Support

il

Operations
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Operational Context

System vs. Information Focus
Engagement Model
Lessons Learned
Next Steps

@ Homeland
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Notional Operational & IT Engagement Model
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Notional IT & Business Data Management Roles

Data Governance And Management Strategies
— Data Management Vision & Strategic Planning
— Data Management Policies, Processes & Procedures

—  Data Stewardship Program Facilitation (Define Data Standards, Data-Related Business
Rules, Authoritative Data Sources, Information Security Categorization and Privacy Rules)
Metadata Management Policies & Practices
Data Management Outreach Program
Data Management Performance Measurement Strategy Planning
— Data Change Management Policies & Practices
Data Management Services & Solutions
—  Enterprise Data Architecture And Integration
«  Baseline Current Architecture, Gap Analysis And Recommendations
+  Define Data Management Standards And Monitor Compliance
«  Define Enterprise Data Architecture And Monitor Compliance
*  Oversee Increment Data Models (Harmonization & Integration)
—  Program-Wide Data Administration & Technical Metadata Management
*  Manage Metadata (Discover, Define & Contribute Classifications, Taxonomy & Vocabulary)
*  Manage Conceptual, Logical & Physical Data Models
«  Define And Implement Data Exchange/Sharing
*  Execute Data Standardization Procedures (E.G., Naming Standards)
« Implement Security And Privacy Protections, Information Security Categorization
—  Database Administration
—  Data Management Tools Support

Enterprise Data Management

—  Data Quality Management (Audit, Recommend And Monitor)
—  Performance Scorecard (Measurement And Reporting)
Data Management Services and Solutions Outreach Program

@ Homeland
" Security

<

Data Governance

Data governance is the exercise of authority
and accountability for decision making and
conflict resolution to ensure data assets are
managed in the best interest of the enterprise

» Data Governance establishes policies, processes, and authority
and accountability for decision making to ensure data is
managed as valued asset, like money, equipment, facilities,
etc.

» Data Stewardship provides a structured framework to ensure
business people are accountable for managing the business
aspects of data (definitions, business rules, quality, security
and privacy parameters)

. Homeland
=7 Security
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Operational Context

System vs. Information Focus
Engagement Model

Lessons Learned
Next Steps

@ Homeland
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Lessons Learned

« Management of information quality directly affects mission
performance and thus must be treated as a mission critical
function, not simply an administrative IT function

* Information quality is really all about the data and information
being “fit for use” within each specific (relative) business
context

* When data is shared across systems or organizations, the
business context in which that data will be used is often
altered, sometimes significantly

+ Information sharing carries with it a serious responsibility for
ensuring information quality, fitness for use of the data within
the new business context

» Acknowledgement of this responsibility across organizations
and development of mechanisms to ensure information quality
are some of the most significant challenges that must be
addressed in information sharing

@ Homeland
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Lessons Learned

» Systems engineering efforts are required when the information needed to
address business needs is contained in separate systems and must be shared

* However, without business context or responsible parties to explain that
data and information as it travels through its full lifecycle to all
stakeholders, assumptions and misunderstandings may occur

e The goal of systems engineering is to produce a technical capability; the
goal of data and information management is to provide information that is
“fit for use” in specific business contexts

Do not confuse information management with systems engineering

Do not assume systems engineering efforts will adequately address
information management

Explicitly define the information management function in program
planning and execution

@ Homeland
" Security

Operational Context

System vs. Information Focus
Engagement Model

Lessons Learned

Next Steps
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Next Steps

* Incorporate lessons learned into future initiatives

» Devote concerted effort into converting tacit
understanding (or misunderstanding) of
organizational, operational and IT roles and
responsibilities into explicit engagement models

» Leverage developing DHS data management
capabilities and Communities of Interest

e Continue outreach efforts

@ Homeland
" Security
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Copyright Information

These materials, and any part thereof, are protected under copyright law. Course
participants are granted the right to “fair use” of these materials. The contents of
this document may not be reproduced or transmitted in any form, in whole or in
part, or by any means, mechanical or electronic, for any other use, without the
express written consent of Danette McGilvray or Elsevier Inc.

Portions of this work are from the forthcoming book available Summer 2008,
Executing Data Quality Projects: Ten Steps to Quality Data and Trusted
Information™, by Danette McGilvray, published by Morgan Kaufmann Publishers,
Copyright 2008 Elsevier Inc. All rights reserved.

All uses of Ten Steps to Quality Data and Trusted Information™, The Ten
Steps™, or Ten Steps™ throughout these materials are protected by trademark
law.
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Presentation Description

Data quality situations familiar to many organizations:

« Business has invested heavily in data purchased from external sources, yet
cannot depend on the quality to meet the company needs.

¢ The data warehouse has been in production for over a year. Users from the
business intelligence group don't trust the reports, complain about the quality,
and are reverting to their own spreadsheets for verification.

« An ERP (Enterprise Resource Planning) application has been implemented.
Data previously used by one business function is being used in end-to-end
processes — with poor results.

« The organization is starting a data integration project. The project team has a
tight schedule, yet already knows there are quality issues with the source data to
be moved.

There is help available! This presentation provides an overview of a methodology,
Ten Steps to Quality Data and Trusted Information™, which is a systematic
approach to improving and creating data and information quality. The
methodology combines a conceptual framework for understanding information
quality and The Ten Steps™ process which provides instructions, techniques,
and best practices for implementing the key concepts.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 3

Background

Danette McGilvray is President and Principal of Granite Falls Consulting, Inc.,
a firm specializing in information quality management. Projects include
enterprise data quality services, data warehousing strategies, data
governance, and best practices for large-scale ERP data migrations for
Fortune 500 organizations. Her book on data quality, "Executing Data Quality
Projects: Ten Steps to Quality Data and Trusted Information™" (Morgan
Kaufmann) will be available Summer 2008.

Danette is an invited speaker at conferences throughout the US and Europe.
She is a member of DMReview.com's Ask the Expert panel. Her previous
experience as a leader of enterprise data quality within a company and now
working with clients in various industries, gives her understanding of the
information quality challenges faced daily by organizations. She has been
profiled in PC Week and HP Measure Magazine and was an invited delegate
to the People's Republic of China to discuss roles and opportunities for women
in the computer field.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 4
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Dealing with Poor Health

But what if you were really having a
“Doctor, my left heart attack?

arm hurts!” ? You would expect the doctor to

diagnose your condition and take
emergency measures to save your
life.

The doctor puts
your arm in a
sling, gives you
an aspirin and
tells you to go
home.

After you were stabilized you would
expect the doctor to:

* Run tests

» Getto the root cause of the heart
attack

* Recommend measures to correct
damage done (if possible) and
prevent another heart attack.

The doctor would have you come in for
periodic additional tests and
follow-up to assess your condition.

q{'a
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Dealing with Unhealthy Data and Information

When it comes to data and information quality, how often do we:
« Address the immediate problem, then

» Go for the “easy fix” (the aspirin and sling) and

« Expect that to take care of our problems?

« No tests or assessments are run to determine the location or magnitude
of our problems

« No root cause analysis is performed
« No preventive measures are put into place

And then we are surprised when the problems appear and reappear!

Just like your own health, you can:
* Prevent data quality “health” problems
e Assess and take action if they appear

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 6
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Dealing with Unhealthy Data and Information

This presentation will introduce you to a methodology that will help
with your organization’s data and information quality health.

Common data quality situations:

e Company has implemented an ERP (Enterprise Resource Planning) application.
Data previously used by one business function is being used in end-to-end
processes — with poor results.

« The company is starting a data integration project. The project team has a tight
schedule, yet already knows there are quality issues with the source data to be
moved.

« The company invests in a major data clean-up project, and a few years later
starts another data clean-up project because data quality declined and is causing
issues for the business.

« The data warehouse has been in production for over a year. Users from the
business intelligence group don't trust the reports, complain about quality, and are
reverting to their own spreadsheets for verification.

« Business has invested heavily in data purchased from external sources, yet
cannot depend on the quality to meet the company needs.

[— « Data quality is an important part of your daily responsibilities.

Data vs. Information

« Data — Known facts or other items of interest to the business
e Information — facts within context

e Are there differences between the two?

» This approach does not generally differentiate between data
and information. Some organizations respond to “data
guality” and others respond to “information quality.” Use the
term most meaningful to your organization and those with
whom you are speaking.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 8
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Ten Steps to Quality Data and Trusted Information

A systematic approach to improving and creating data and
information quality within your business.

The methodology combines:
» A conceptual framework for understanding information
quality with
» The tools, instructions, and best practices
for improving information quality.

Your company’s* “wellness” program
for data and information.

* Company includes any organization such as for-profit
businesses, non-profit and charitable organizations,
government agencies, and educational institutions.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.

» Key Concepts

 The Ten Steps Process and Projects
« Summary and Best Practices

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.
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Framework — Like the Food Pyramid

Just as the Food Pyramid provides
guidelines and a visual of the
components for healthy eating and
physical activity, the Framework for
Information Quality provides the
components necessary for “healthy”
data.

Source: mini poster.pdf available at hitp:/www.mypyramid.gov/,
accessed July 16, 2007. The Food Pyramid was developed by The
Center for Nutrition Policy and Promotion, an organization of the U.S.
Department of Agriculture. It was established to improve nutrition and
promote dietary guidance for all Americans.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 11

Framework for Information Quality (FIQ)

Business Goals / Strategy / Issues / Opportunities (why)

. Store & Lo .
e Obtain Share Maintain Apply Dispose
(3) bata
(What)

I G I . .
(How)
(Who)

Technology

(How)

5) Location (where) and Time (When and How Long)

Requirements and Constraints: Business, Technology, Legal, Contractual, Industry, Internal
Policies, Privacy, Security, Compliance, Regulatory

Responsibility: Accountability, Authority, Governance, Stewardship, Ownership, Motivation, Reward

Improvement and Prevention: Root Cause, Continuous Improvement, Monitor, Metrics, Targets

Structure and Meaning: Definitions, Context, Relationships, Standards, Rules, Architecture, Models,
Metadata, Reference Data, Semantics, Taxonomies, Ontologies, Hierarchies

Communication: Awareness, Out-Reach, Education, Training, Documentation

ghange: Management of Change and Associated Impact, Organizational Change Management,
Change Control

a Culture and Environment
MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 12
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FIQ Sections Explained (1)

Business Goals/Strategy/lssues/Opportunities: The “why”— Anything done
with information should support the business in meetings its goals.

@ Information Life Cycle* Use POSMAD to help remember the information life
cycle:

» Plan - Identify objectives, plan information architecture, develop standards
and definitions; model and design applications, databases, processes,
organizations, etc.

» Obtain — Data or information is acquired in some way, e.g. create records,
purchase data, load external files, etc.

» Store and Share — data is stored and made available for use.

» Maintain — Update, change, manipulate data; cleanse and transform data,
match and merge records, etc.

» Apply - “Retrieve” data, use information. Includes all information usage
such as completing a transaction, writing a report, making a management
decision, completing automated processes, etc.

» Dispose —Archiving information; delete the data or records.

* Also known as an Information Chain, Information Value Chain, Information Resource Life Cycle

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 13

FIQ Sections Explained (2)

@ Key Components affecting information quality

» Data (What) - Known facts or other items of interest to the business.

* Process (How) - Activities, actions, tasks, or procedures that touch the
data or information (business processes, data management processes,
processes external to the company, etc.).

» People/Organizations (Who) - Organizations, teams, roles/
responsibilities or individuals.

» Technology (How) — Forms, applications, databases, files, programs,
code, or media that store, share, or manipulate the data, are involved with
the processes, or are used by the people and organizations.

@ Interaction Matrix between information life cycle phases and key
components

@ Location (Where) and Time (When and How Long)

Note: Top half of the framework along with the first orange bar answers
the interrogatives of who, what, how, why, where, when, and how long

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 14
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FIQ Sections Explained (3)

Broad-Impact Components — additional factors affecting information quality.
Lower your risk by ensuring these factors have been considered and
appropriately addressed. If they are not addressed, you are still at risk
(RRISCC) as far as information quality is concerned.

¢ Requirements and Constraints
« Responsibility

« Improvement and Prevention
e Structure and Meaning

« Communication

e Change

@ Culture and Environment- Your company’s attitudes, values, customs,
practices and social behavior; conditions that surround people in your
company and affect the way they work and act. Take into account to better
accomplish your goals.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 15

Using the Framework

Use as a tool for:

* Diagnosis — Realize where breakdowns are occurring;
assess your practices, determine if all components
necessary for information quality are present.

e Planning — Design new processes, determine where to
invest time, money, and resources.

* Communication — Explain the components required for and
impacting information quality.

The framework allows us to organize our thinking in a way so
we can plan and take effective action.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 16

224



MIT Information Quality Industry Symposium, July 16-17, 2008

Data Quality Dimensions

Aspects or features of information and a way to classify information
and data quality needs. Dimensions are used to define, measure,
and manage the quality of the data and information.

¢ In order to improve information quality, there must be a way to

measure it.

* Measure the dimensions that best address your business need.

« There is no industry standard for the types of data quality

dimensions.

« The dimensions defined here are derived from experience and are
those most feasible and useful within the usual constraints of most

businesses.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 17

Data Quality Dimensions

A measure of the existence,
completeness, quality, and
documentation of data standards, data
models, business rules, metadata, and
reference data.

A measure of the existence,
validity, structure, content and other
basic characteristics of data.

A measure of unwanted duplication
existing within or across systems for
a particular field, record, or data set.

A measure of the correctness of the
content of the data (which requires an
authoritative source of reference to be
identified and accessible).

A measure of the equivalence of
information stored or used in various
data stores, applications, and systems,
and the processes for making data
equivalent.

A measure of the degree to which data
are current and available for use as
specified and in the timeframe in which
they are expected.

A measure of the degree to which
data can be accessed and used and
the degree to which data can be
updated, maintained, and managed.

A measure of the availability and
comprehensiveness of data compared
to the total data universe or population
of interest.

A measure of how information is
presented to and collected from those
who utilize the information. Format
and appearance support the
appropriate use of the information.

A measure of the perception of and
confidence in the data quality; the
importance, value, and relevance of
the data to the business needs.

A measure of the rate of negative
change to the data.

A measure of the degree to which data
will produce the desired business
transaction or outcome.

08-03

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 18
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Assessments and Dimensions of Quality

Different tools, techniques, and processes are used to assess,
measure, and manage the various dimensions of quality (with
varying levels of time, money, and resource required).

Why differentiate the dimensions of quality?

« Match dimensions against a business need and prioritize which
assessments to complete and in what order.

» Understand what you will (and will not) get from assessing each
dimension

» Better define and manage the sequence of activities in your project
plan within time, money, and resource constraints

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 19

Determining What to Assess for Quality

First, understand the business issues driving the data quality
assessment and improvement activities. Then ask yourself:

e Should | assess the data?
— Only spend time testing when you expect the results to give you
actionable information related to your business needs
e Can | assess the data?
— Is it possible or practical to look at this quality dimension?

— Sometimes you cannot practically assess the dimension of
quality or the cost to do so is prohibitive

Only assess and manage quality for those dimensions where the
answer to both of the questions above is “yes.”

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 20
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Business Impact Techniques

Awareness of data quality issues leads to questions:
* “Why does this matter?”

e “Why should | care?

* “What impact does this have on the business?”

Answer those questions by using quantitative and qualitative
techniques to assess the impact of data quality on the business.

Use results from assessing business impact to:
< Establish the business case for information quality
» Gain support for investing in information quality

» Determine the optimal level of investment

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 21

Business Impact Techniques

Collect examples or stories of the impact of poor data quality.

Inventory the current and/or future uses of the data.

Ask “Why” five times to get to real business impact.

Analyze and rate the relationship between benefits and costs of issues,
recommendations, or improvements.

Rank impact of missing and incorrect data to specific business processes.

Quantify the costs and revenue impact of poor quality data.

S Compare potential benefits of investing in data quality with anticipated
| Al SIS |costs through an in-depth evaluation. Includes Return on Investment
(ROI) — profit from an investment as a percentage of the amount invested.

Less Complex/ Less Time Relative Time and Effort  \jore Complex/ More Time

<
< >

12 3 4 5 6 7 8 0801

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 22
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Choosing Which Techniques to Use

« Use the techniques that best fit your situation, time, and
resources available.
— Many of the techniques work together or can be used alone
¢ The continuum shows relative effort — not relative results:

You can understand business impact even without completing a
full cost/benefit analysis

Less complicated does not necessarily mean less useful results
More complex does not necessarily mean more useful results

The best results come from using the techniques most
appropriate to your situation

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 23

Root Cause Analysis

Root cause analysis is the process of analyzing all possible causes
of a problem, issue, or condition to determine the actual cause.

Leverage a basic quality approach by
asking “Why” five times to get to root
|cause.

Identify the location of the problem by
tracking the data through the information
life cycle and determining the root cause
|where the problem first appears.

ause-and-Effect / Fishb one |Use a standard quality technique to
identify, explore, and graphically display
all possible causes of an issue.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 24
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The Ten Steps Process and Projects

MIT2008IQIS

© 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 25

Define

5
Business nﬁ::rlaﬁ‘iéon Identify
Need and  Environment Root Causes
proach :

Develop
Improvement
~ Plans

mplement
Controls

tions and Results

1. Define Business Need and Approach. Define and agree on the issue,
opportunity, or the goal to guide all work done throughout the project. Refer to the
Business Need and Approach throughout the other steps in order to keep the goal
at the forefront of all activities.
2. Analyze Information Environment. Gather, compile, and analyze
information about the current situation and information environment. Document
and verify the information life cycle, which provides a basis for future steps,
ensures relevant data is being assessed, and helps discover root causes. Design
data capture and assessment plan.
3. Assess Data Quality. Evaluate data quality for the quality dimensions
applicable to the issue. The assessment results provide a basis for future steps
such as identifying root causes and needed improvements and data corrections.
4. Assess Business Impact. Provides a variety of techniques to determine the
impact of poor quality data to the business. The impact provides input to establish
the business case for improvement, gain support for information quality, and

iate i its in your il ion resource.

5. Identify Root Causes. Identify and prioritize the true causes of the data
quality problems and develop specific recommendations for addressing the root
causes.

6. Develop Improvement Plans. Develop and execute improvement plans
based on recommendations.

7. Prevent Future Data Errors. Implement solutions that address root causes
of the data quality problems.

8. Correct Current Data Errors. Implement steps to make appropriate data
corrections.

9. Implement Controls. Monitor and verify improvements that were
implemented. Maintain improved results by standardizing, documenting, and
continuously monitoring successful improvements.

10. Communicate Actions and Results. Document and communicate results
of quality tests, improvements made, and results of those improvements.
Communication is so important that it is part of every step.

MIT2008IQIS
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Using the Ten Steps Methodology

Pick and choose appropriate steps, activities, and techniques
from the methodology:

» Forinformation-quality focused projects

» Inthe course of daily work where you have responsibility for
managing data quality or the work you do impacts data quality

* To integrate specific DQ/IQ activities into other projects and
methodologies (e.g. ERP migration or building a data warehouse)

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 27

Approaches to Data Quality in Projects (1)

Establish Business Case

» Exploratory assessment or quick proof of concept assessing data
quality on a very limited set of data. As an individual, you can
implement a brief project that will help you make a business case
for further data quality improvements. If you already have a specific
data quality problem, you may just want to assess the business
impact of that problem without further quality assessment.

Establish Data Quality Baseline
* When the business has committed to improving data quality and
there is support for a project team and resources.

Determine Root Causes

» Use this approach when you already know the data quality issues
and have determined the impact of those issues warrants further
investigation into the real cause.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 28
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Approaches to Data Quality in Projects (2)

Implement Improvements

» Execute the recommendations developed when the data quality
assessment and business impact analysis generate a plan for
data quality improvement.

Implement Ongoing Monitoring and Metrics
» Focus on instituting operational processes for monitoring, evaluating,
reporting, and acting on results.

Address Data Quality as an Individual

» Use data quality techniques in the course of daily work where you
have responsibility for managing data quality or to address a specific
data quality issue as an individual.

Integrate Data Quality Activities into Other Projects and Methodologies
» Combine The Ten Steps activities with your company’s favored

project management and project life cycle and include in your

specific project plan.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 29

Approaches to Data Quality and The Ten Steps Process

7
Prevent

. 2 5 F 6 -
Define : _ 9
- Analyze dentify lop
Business — i Implement
S s Inf?rmatlon Root Improvement Eontrols
: ‘Environment - Causes  Plans
- Approach

10

Establish Business Case: Steps 1, 2, 3, 4, 10

Establish Data Quality Baseline: Steps 1, 2, 3, 4, 5, 6, 10
Determine Root Causes: Steps 1, 2, 3, 4, 5, 6, 10
Implement Improvements: Leverage baseline results plus Steps 7, 8, 10

Implement On-going Monitoring and Metrics:
Leverage baseline results and improvements implemented plus Steps 9 and 10

Address Data Quality as an Individual: Steps vary
Integrate Data Quality Activities Into Other Projects and Methodologies: Steps vary

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 30
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Summary and Best Practices

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.
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The Methodology Has Two Main Components

Framework for Information Quality (FIQ) and Other Key Concepts

* Provides the foundation for

I rr : understanding information
— and data quality

— L1 1 1  Shows the components

. necessary for information
e Duk EommAio crames Oniopen e q u al Ity

Ten Steps Process « Concrete instructions for
implementing, improving, and

creating data quality

J=] L=« Process for implementing
e e | N | A e | B ...  framework and key concepts
— = . |~ e Contains examples, templates,
- =l . techniques, and advice
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Best Practice — Apply to Any Data and Information

Use what you have learned to improve any data:
» Customer

» Order Management
» Sales and Marketing
* Finance

* Procurement

e Manufacturing

» Etc.

Apply to any category of data:
* Master data

» Transactional data

» Reference data

* Metadata

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 33

Guidelines for Applying the Methodology

e Relevant. Ensure your work is associated with the business issue
to be resolved.

e Pick-and-choose. Use only those steps applicable to your project.

e Level of detail. Start at a high level and go to more detail only if
needed.

e Scale. Use for one-person few week project to a several-month
project with project team. Use in your individual work.

* Reuse (80/20 rule). Bring together existing knowledge in such a
way that you can understand it better. Supplement existing
material with original research only as needed.

e Tool independent. Make better use of the tools you have.

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 34
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Do’s and Don’ts

You don’t have to have the CEQO’s support to get started

— You DO have to have the appropriate level of management support
to start while continuing to obtain management support as high up
in the organization as possible

You don't have to have all the answers

— You DO need to do your homework, know your company, and be
open to many options

You don'’t need to do everything all at once
— You DO need to have a plan of action and get started

MIT2008IQIS © 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. 35

Questions??
Thank you for attending and your participation!

Feel free to contact me if you have comments or questions:
danette@gfalls.com

THANK YOU !

Danette McGilvray
Granite Falls Consulting, Inc.

President and Principal Email:danette @gfalls.com
Phone: 510-501-8234 Web: www.gfalls.com
Fax: 510-505-9898 Fremont, California USA
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Using Conceptual Data Modeling
to ensure high
Information and Data Quality

Pete Stiglich
Senior Consultant
PStiglich@ewsolutions.com

www.EWSolutions.com Strategic Partner & Systems Integrator
© 2008 Enterprise Warehousing Solutions. Inc. (EWSolutions) — 1 Intelligent Business Intelligences™

systems integrator providing both award winning strategic consulting and
full-service implementation services. This combination affords our clients a
full range of services for any size enterprise information management,
managed meta data environment, and/or data warehouse/business
intelligence initiative. Our notable client projects have been featured in the
Chicago Tribune, Federal Computer Weekly, Crain’s Chicago Business, and
won the 2004 Intelligent Enterprise’s RealWare award, 2007 Excellence in
Information Integrity Award nomination and DM Review’s 2005 World Class
Solutions award.
N Information
=1 Integrity Coalition
2007 Excellence in
Information Integrity Award
Nomination

DiviReien

2005

World Class

intelliggpf, . AL TRANSFORM

2004 WINNER

Best Business Intelligence Solutions Award
Application Data Management
Information Integration For more information on our Strategic Consulting Services, Implementation

Repartment of Defense Services, or World-Class Training, call toll free at 866.EWS.1100, 866.397.1100, mai
number 630.920.0005 or email us at Info@EWSolutions.com

www.EWSolutions.com Strategic Partner & Systems Integrator
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Professional Profile / Contact Information

Pete Stiglich is a Senior Consultant with EWSolutions with nearly 25 years of IT experience in the
fields of Data Modeling, Data Warehousing, Business Intelligence, meta data Management, Data

For the current issue of Real World Decision Support
See: http://www.ewsolutions.com/resource-center/rwds_folder/rwds-curr-issue/

Email: PStiglich@EWSolutions.com Phone: 602-284-0992

www.EWSolutions.com

© 2008 Enterprise Warehousing Solutions. Inc. (EWSolutions) — 3

Integration, Customer Relationship Management (CRM), Customer Data Integration (CDI),
Database Design and Administration, Data Quality, and Transaction Processing. Pete has

architected Enterprise Information Management solutions for diverse industries such as Insurance,
Credit Card, Medical, Retail, Banking, Manufacturing, Telecom, and Government.

Pete has developed and taught courses on Dimensional Data Modeling, Conceptual Data
Modeling, ER/Studio, and SQL. Pete has presented for DAMA at the international and local level,
as well as at the 2007 IADQ Conference. Pete’s articles on Data Architecture have been
published in Real World Decision Support, DMForum, InfoAdvisors, and the Information and Data
Quality Newsletter. Pete is a listed expert in SearchDataManagement on the topics of data
modeling and data warehousing.

Strategic Partner & Systems Integrator

Intelligent Business Intelligences™

EWSolutions’ Partial Client List

Arizona Supreme Court

Bank of Montreal

BankUnited

Basic American Foods

Becton, Dickinson and Company
Blue Cross Blue Shield companies
Branch Banking & Trust (BB&T)
British Petroleum (BP)

California DMV

College Board

Corning Cable Systems
Countrywide Financial

Defense Logistics Agency (DLA)
Delta Dental

Department of Defense (DoD)
Driehaus Capital Management
Eli Lilly and Company

Federal Aviation Administration

Fidelity Information Services

www.EWSolutions.com

Federal Bureau of Investigation (FBI)

MY Schedule E""P"‘e

© 2008 Enterprise Warehousing Solutions, Inc. (EWSolutions) — 4

Ford Motor Company
GlaxoSmithKline

Harris Bank

The Hartford

Harvard Pilgrim HealthCare
Health Care Services Corporation
Hewitt Associates

HP (Hewlett-Packard)
Information Resources Inc.
International Paper

Janus Mutual Funds
Johnson Controls

Key Bank

LiquidNet

Loyola Medical Center
Manulife Financial

Mayo Clinic

Microsoft

National City Bank
Nationwide
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Neighborhood Health Plan

NORC

Physicians Mutual Insurance

Pillsbury

Quintiles

Sallie Mae

Schneider National

Secretary of Defense/Logistics

South Orange County Community College
SunTrust Bank

Target Corporation

The Regence Group

Thomson Multimedia (RCA)

United Health Group

United States Air Force

United States Navy

United States Transportation Command
USAA

Wells Fargo

Wisconsin Department of Transportation
Zurich Cantonal Bank

For more information on our Strategic Consulting Services,
Implementation Services, or World-Class Training, call toll
free at 866.EWS.1100, 866.397.1100, main number
630.920.0005 or email us at Info@EWSolutions.com
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~ What will we talk about?

1 Data Models and Data/Information Quality
1 What is a Conceptual Data Model?

1 Benefits of Conceptual Data Models for Information
Quality
= Developing the Conceptual Data Model

= Phased modeling approach (conceptual, logical,
physical)

1 Conceptual Data Model expressiveness

www.EWSolutions.com Strategic Partner & Systems Integrator
© 2008 Enterprise Warehousing Solutions. Inc. (EWSolutions) — 5 Intelligent Business Intelligences™
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Data Models and
Quality

www.EWSolutions.com Strategic Partner & Systems Integrator
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" Information and Data Quality

= Information and Data Quality is a huge issue for every
business, government, or institution.

m Poor Information and Data Quality affects every type of
information system — OLTP or decision support

= Often leads to a lack of confidence and credibility of IT
and IT systems.

www.EWSolutions.com Strategic Partner & Systems Integrator
© 2008 Enterprise Warehousing Solutions. Inc. (EWSolutions) — 7 Intelligent Business Intelligences™
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Information and Data Quality
@ What is Data Quality?

®» Accurate, complete, and valid data that is
captured, stored and maintained according to
business requirements.

= What is Information Quality?

® First, what is the difference between data and
information?

www.EWSolutions.com Strategic Partner & Systems Integrator
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DATA META DATA DATA
- DATA - QUALITY___ _CONTEXT

_ Policy Holder Postal Code

A7E 9U1 “The postal code of the policyholder. Only
Canadian postal codes in the format of “ANA NAN"
B7l 6E2 is allowed. Only 1 space is allowed between the 2 A7E 9U1
sections of the postal code. (A represents an
B6T 0X9 Alpha character, N represents a Numeric B7l 6E2 ‘
character). If the Postal Code is unknown or Insured
invalid, the value “XXX XXX" will be substituted in
85016-0341 order to facilitate filtering and data correction. B6T 0X9 —
XXX XXX
DD8T 5V3 R3A ATE
D8T 5V3

1
i
I

Strategic Partner & Systems Integrator

www.EWSolutions.com
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= Information Quality allows us to ask (and answer
with confidence) questions such as?

®» How many unique customers do we have
across all lines of business?

= \What geography would be the best to focus on
for a new marketing campaign?

= \What are patterns to look for in order to
identify a potential disease outbreak?

®» etc, etc, ...

Strategic Partner & Systems Integrator

www.EWSolutions.com
Intelligent Business Intelligencesm
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" Information and Data Quality

= There are many causes of poor Data Quality
=® | ack of system constraints when data is originally captured

=» Focus on quantity not quality (let's get these projects done as quickly as
possible, and move on to the next thing...)

Poor data management practices, e.g. authorization, archival
Programmatic bugs
Lack of management support for Data Governance and Stewardship

Data Profiling tool not acquired/used!

$ 5 8 3B

Lack of automated audits and alerts when actual/potential data quality
events occur

Etc....

L 4

www.EWSolutions.com Strategic Partner & Systems Integrator
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" Information and Data Quality
= There are many causes of poor Information Quality

=» Stovepiped, independent data marts — different people get different numbers for
the same data

» Lack of an integrated Enterprise Data Warehouse, with dependant data marts

=» Data not structured in an easy to use format (e.g. Dimensional) that can help
prevent misunderstandings

» Users directly querying (e.g. via SQL tools) databases
» Lack of a Managed Meta Data Environment (MME)

& What does this data mean?

& Where did it originate from?

& What were the conditions of the data at the time of the query — e.g. were any loads
delayed

» Lack of Data Governance and Stewardship

» Etc...

www.EWSolutions.com Strategic Partner & Systems Integrator
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" Information and Data Quality

1 However, an often overlooked cause of poor
information and data quality is:

of

Especlally Conceptual Data Modelsl|

www.EWSolutions.com Strategic Partner & Systems Integrator
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Data models and quality
<+ Data models are often an afterthought or developed only
to meet immediate requirements.

+ Data Models are often developed by application
developers or DBA’s — not by Data Architects.

+ Itis very common (and very bad practice) to see physical
data models being the only data model developed for a
system. Better practice is to develop a logical model
before a physical — but this is still not BEST practice!!

= Physical data models are optimized for performance —

NOT for understandability. Often, foreign key relationships are
not utilized in Physical Data Models — making the physical model
difficult to understand.

www.EWSolutions.com Strategic Partner & Systems Integrator
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~ Data models and quality

<+ The physical data model, forward engineered to become
the database schema may be in place for years or
decades!!!

<+ Often much easier to change a program than to change a
data model once a system is operational (or even while
still in development)

<+ Ergo, data models should be developed with due rigor
following industry best practices

Best Practice is to use a phased modeling approach —
conceptual, logical, and finally physical models

www.EWSolutions.com Strategic Partner & Systems Integrator
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~ Data models and quality

4+ What are some of the data and information quality issues
that can arise from poor data models?

®» The application does not meet business expectations. Rework often required.

» The model may meet the immediate needs of the application but may miss the
larger needs of the enterprise.

M:M relationships may be missed which can lead to significant data
duplication/missing data and increased development and maintenance costs

Business rules not identified, or not identified well. Business exceptions not
identified possibly causing system outages.

=» [f cardinality, optionality not properly identified, database constraints may be
configured inaccurately leading to data quality problems.

®» |f relationship identification not properly captured, granularity may be affected -
data not being captured at the detail necessary, other problems.

®» Lack of good business meta data (attributes in business terms, business
descriptions, identified data steward, etc)

www.EWSolutions.com
© 2008 Enterprise Warehousing Solutions, Inc. (EWSolutions) — 16
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~ Data models and quality

= A bad data architecture practice is developing Physical
Data Models without developing Conceptual and Logical
Data Models first

= IT needs to “Resist the Urge” to design physical (and
logical) data models first.

www.EWSolutions.com Strategic Partner & Systems Integrator
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~ Resisting the Urge

i 2
What does this mean- "(‘\\;\()

m There is a tendency to build physical data models first and ask (
guestions later!!

= Not uncommon to see database schemas being developed in
tandem with the application development process

m These models may meet initial requirements but break down when
additional requirements and functionality are identified

m These models often allow or even force Data Quality problems
to creep in

m Need to develop a conceptual data model as the first step of a
phased modeling approach and use the conceptual data model as a
tool to validate and communicate understanding of business

equirements with the business

www.EWSolutions.com Strategic Partner & Systems Integrator
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i Causal factors

m Lack of data modeling experience and training

m |T professionals often don't feel productive unless they’re “doing
something” — e.g. developing a database or writing code.

= Temptation to cut corners when management wants things done
yesterday

m Designing and creating databases is fun!! Why did we get into IT but
to design and build systems?

m In IT, there are many ways that something can be accomplished — not
each way is equal in value

www.EWSolutions.com Strategic Partner & Systems Integrator
© 2008 Enterprise Warehousing Solutions, Inc. (EWSolutions) — 19 Intelligent Business Intelligences™

% ' % The MIT 2008 Information Quality Industry Symposium ,;‘
i\

Result
1 Systems which may not fully meet business requirements
1 Physical structures that may initially be easy to load and

query but over time become more difficult to use

© Poor data quality!
© Maintenance headaches
1 Inflexible for future change
1 Longer load cycles
o Etc...

www.EWSolutions.com Strategic Partner & Systems Integrator
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scEnario:  Example

m A pet hospital chain that performs services and sells products
started a CRM (Customer Relationship Management) undertaking
and began capturing information about customers and their pets in
a CDI (Customer Data Integration) Hub

m Also wanted to track household activity. Last name and address
used for determining a household. A household is comprised of 1
or many customers.

m Data to be used for targeted marketing campaigns
m Wanted to be able to track multiple addresses per customer.

= Per business requirements, a Customer had only 1 household id

www.EWSolutions.com Strategic Partner & Systems Integrator
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“What's wrong with this picture?

CUSTOMER
&, CUSTOMER_ID

FIRST_NAME
MIDDLE_NAME
LAST_NAME
HOUSEHOLD_ID

T
4

&, PET_ID

CUSTOMER_ID (FK)
PET_NAME
PET_TYPE
PET_BREED
HOUSEHOLD_ID

www.EWSolutions.com Strategic Partner & Systems Integrator
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What's wrong with this picture?

ADDRESS

-

"
M
A

&, ADDRESS_ID
CUSTOMER CUSTOMER_ID (FK) ADDRESS TYPE
&, CUSTOMER_ID ADDRESS_TYPE_ID (FK) —
FIRST NAME ADDRESS_LINE1 & ADDRESS_TYPE_ID
MIDDLE_NAME |H—— —— —— &<  ADDRESS_LINE2 -0 ADDRESS_TYPE_DESC
LAST_NAME cIry
HOUSEHOLD_ID STATE
POSTAL_CODE

T COUNTRY
PET

&, PET_ID

CUSTOMER_ID (FK)
PET_NAME
PET_TYPE
PET_BREED
HOUSEHOLD_ID
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FACTORS: Example

m Developers assumed they understood the business — they
interviewed the customer

= A CDM was not created due many factors such as lack of data
modeling expertise and tight deadlines.

m Was incredibly difficult to make changes to the model

m This “proof of concept” required very extensive modification in order
for the business to have some confidence init . It was
eventually outsourced!

www.EWSolutions.com Strategic Partner & Systems Integrator
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END RESULT: Example

= Duplication all over the place, requiring unnecessarily complex
processing and longer ETL processing windows

m Took heroic effort and a long amount time to adjust the system for
changing business requirements — CMM Level 0! ¢

m Excessive maintenance programming

m The business rules had to be enforced primarily in the ETL and
SOL and not in the database!

m The poor data model forced data quality problems into the
system

m The data model didn't fulfill its “enforcement” role — enforcing good
data quality through the data model!!

www.EWSolutions.com Strategic Partner & Systems Integrator
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Headache

m As the old saying goes “An ounce of prevention is worth a pound
of cure”

m Taking additional time up front to understand the business and
develop conceptual data models helps:

=2 Prevent assumptions which lead to data, information quality
problems

& Uncovers “gotchas” that can surface later — @

fewer “OH SHOOT” moments

® Reduce development and maintenance costs

www.EWSolutions.com = Strategic Partner & Systems Integrator
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7 Habits

= One of the habits in Steven Covey’s “7 Habits of Highly Effective
People” that is commonly quoted is “Begin with the end in mind”

1 This makes great sense for many things but for good data modeling,
start with the beginning in mind with an eye to the end (e.qg. to limit
scope for the CDM effort)

m Understand the business first and finally build physical structures
(with many steps and iterations of steps in between)

m Understand the business first by developing a CDM, and review the
CDM with the business

www.EWSolutions.com Strategic Partner & Systems Integrator
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What is the
Conceptual Data
Model?

www.EWSolutions.com
© 2008 Enterprise Warehousing Solutions, Inc. (EWSolutions) — 29
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What is a Conceptual Data Model?

A diagram identifying real world
concepts/objects/things (entities) and the
relationships between these in order to gain, reflect,
and document understanding of the business (as-is &
to-be), in order to:

® foster semantic reconciliation
® improve business/IT collaboration

®» serve as a framework for the development of
information systems

www.EWSolutions.com
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What is a Conceptual Data Model?

“A conceptual entity-relationship model shows how
the business world sees information. It suppresses
non-critical details in order to emphasize business
rules and user objects. It typically includes only
significant entities which have business meaning,
along with their relationships. “

Applied Information Science website

www.EWSolutions.com Strategic Partner & Systems Integrator
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What IS a Conceptual Data Mode

‘A data model that represents an abstract view
of the real world. A conceptual model
represents the human understanding of a
system.... A conceptual data model describes
how relevant information is structured in the
natural world. In other words, it is how the
human mind is accustomed to thinking of the
information.’

OECD Glossary of Statistical Terms

www.EWSolutions.com Strategic Partner & Systems Integrator
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What is a Conceptual Data Model?

m Itis “stateless” - NOT a state model

= The entire possible lifecycle ofa
relationship should be represented, per current
business practice

® This includes business exceptions!!

i+

Not exceptions due to poor data quality or due to system
limitations)

®» The CDM should reflect the business — not IT systems

L g

Review optionality and cardinality to ensure longitudinal
perspective

www.EWSolutions.com Strategic Partner & Systems Integrator
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— A Bank Branch has & physical Addisss | BANK BRANCH

A Branch has manly Relationships /
A Relationship is gpecific to 1 Branch

|
|
|
|
I BANK RELATIONSHIP
|
|
|
|

i3

An Party may hase many Relationships /
A Relationship hag 1 Party

1 1

ADDRESS

An Address may belong to many Parties /
A Party may have many Addresses

HOUSEHOLD

Bank Branch
Relationships A Porsan belonas Plre many Persons !
i
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Even if not

an ECDM,
still need to
follow similar
progression

Zachman Framework -
partial
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Semantic Resolution

m A CDM is a key tool for semantic resolution

m For enterprise applications, have to reach consensus across divisions,
departments, external agencies, etc, for naming and defining data
entities, and identifying correct relationships.

m Semantic resolution is a key activity of Data Governance and
Stewardship, and an ECDM is a key enabler of Data Governance and
Stewardship — these activities often take place in tandem, iteratively

= Difficult to have Information Quality if synonyms, homonyms
haven’t been resolved. E.g. Is a customer a party that has placed an
order, or can customer be a party who placed an order or a party that
might become a paying customer?
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Semantic Resolution

m Due to fundamental differences with the LDM, the CDM often has to
be contained in a separate model file and so there is a risk that
lineage from a logical entity to a conceptual entity can be lost

m Be sure to save the association between conceptual and logical
entities, logical and physical entities, etc using:

®» A meta data repository and related tool which can be used to
establish these relationships

®» User defined meta data properties within the model

®» Spreadsheet, etc. Last resort

m CDM's can help drive creation of a common, corporate lexicon —
fostering improved communication, standardization --- BENEFICIAL
TO THE ENTIRE ENTERPRISE — NOT JUST IT!
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2005 Jef Mallett/Distributed by United Feature Syndicate, Inc.
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. WHEN DATA MODELERS G0 BAD

‘

“Nowl That should clearup
a few things around herel”

Gary Larson — The Far Side
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Developing the
Conceptual Data
Model
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Gwetting started developing a CM
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= A major hurdle is separating “data thinking” vs “process thinking”

m For conceptual data modeling, we're thinking about “what” (data) not
the “how” (process).

= For a CDM - data is a relative term

= Data may not exist currently for a conceptual entity — but entities must
be included in the CDM if it is an object of importance to the business

/This — not this

www.EWSolutions.com
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“Getting started developing a CDM

m When interviewing the business helpful to use a “recipe” analogy (see
Steve Hoberman design challenge *) . A recipe identifies the
ingredients, utensils, equipment (whats) and has directions (hows)
in order to meet the desired goal.

m If the interviewee focuses on process ask “What things are needed for
the XYZ process?” “What are the components of the XYZ process?”

m Helpful starting place is to identify “nouns”,
e.g. Customer, Product, Inventory

* DMReview January 2008, quoting Geof Clark
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~ "When is a CDM finished?

“Perfection does not come into being,
when nothing more can be added, but
when nothing can be taken away”

Antoine de Saint-Exupéry
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Information Engineering (IE)
notation

Optionality

Entity

Relationship
Identifying or Non-Identifying

Entity Name __» Organization System

Organization ID Mandatory or Optional \ System ID Attt
Utilizes iati ributes
Organization Name | 4 U Organization ID
Primary Key [Taxpayer ID (AK) | XN systom Name /
One Many
Verb Phrase
Alternate Key

Cardinality

www.EWSolutions.com Strategic Partner & Systems Integrator
© 2008 Enterprise Warehousing Solutions, Inc. (EWSolutions) — 45 Intelligent Business Intelligences™

@v 77
% Q | The MIT 2008 Information Quality Industry Symposium ﬁ
o

. Entity (type)

@ In the CDM, a real-world object of interest to the
business

= Don'tinclude associative entities or entities that mirror
a database table (unless it corresponds to a real-world

business object)

Identifying Relationship Dependant
Independent
(square) \ oroeR ORDERLNE
ORDER NUMBER ORDER NUMBER (FK) (ro u nd ed

~{ ORDER LINE NUMBER
‘ edges)

N —
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" Identification in Relationships

An identifying relationship is stronger --
helps determine the meaning and

granularity of a child entity. Is always
mandatory. (NOTE: a solid linein a M:M
relationship does not denote an identifying
relationship!!)
A non identifying relationship may be
—_—— mandatory or optional, but does not define
meaning/granularity
Identifying Relationship Non-identifying Relationship
ORDER LINE
BTy dommme) ST cnoce esocs
! ORDER TYPE ID (FK)
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~ Relationship Verb Phrase

n  Describes the relationship using business terminology
BANK

@ Can be terse but IMO verbose is -

better
A Bank has many Accounts /
= You never know who Qt beldngs to D

will end up looking at
the model!!!

m  Business people probably

won't take the time to
understand the notation! @may have many c@
A Customer may haye many Accounts

(sccourr)
ACCOUNT |

;‘ et
ip 0 e CUSTOMER
58 |:I
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Subtyping

= Subtypes/Supertypes make a model more expressive and
understandable

m  Subtypes describe a Supertype

= A Subtype can be inclusive or exclusive, exhaustive or non-
exhaustive

.
T Exclusive
(X Subtype

CUSTOMER WITH ACCOUNT|

CUSTOMER

Inclusive
Subtype

LOAN CUSTOMER

DEPOSIT ACCOUNT CUSTOM ER]'

More on subtyping later
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" Relationships and quality
Many to Many Relationships

Ny

m A conceptual data model will very often have
numerous M:M relationships in order to accurately
reflect all possible states of a relationship

m A CDM is not a state model — it should reflect the
relationship from a longitudinal (entire lifecycle of
the relationship) perspective

= For example, a store clerk works for one store in
almost all cases, but it is possible for a clerk to

move and begin work with another store.
Clerk:Store s/b a M:M
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" Relationships and quality
Many to Many Relationships

= When a M:M relationship is not identified during
requirements definition in a CDM....

®»  Project scope is not measured correctly

» Logical model design, application development, testing
are all impacted — heavily!!!

»  Some M:M instances occur only occasionally — can cause
bugs, outages, missed or duplicate data weeks/months
later when exceptions are encountered
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" Relationships and quality
Many to Many Relationships

S

-

m  Impacts

®»  Logical and physical models have to be revisited,
reviewed, and possibly reapproved

% Can have a tremendous impact on applications — screen
forms, program functions, load processes, reports, SQL,
cubes, etc..

»  Existing data may need to be restructured
®» Impacts to downstream systems (DW/BI, ODS, MDM, etc)
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