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ObjectiveObjective
Explore and discuss how Information 
M t D t W h i d B iManagement, Data Warehousing, and Business 
Intelligence techniques can be used by 
government to achieve greater efficiencies,government to achieve greater efficiencies, 
reduce fraud and abuse of government programs, 
and increase the quality of services to citizens.
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AgendaAgenda

• What is Information Management?
− Terms & taxonomy
− BI evolution: a converging, evolving space
− Maturity context: Context for self-evaluation

R f hit t− Reference architecture

• What does success look like?
H i’i H lth D t W h− Hawai’i Health Data Warehouse

− Other Examples

How do I Get There?• How do I Get There?
− Why is it Important to My Agency?
− Approach and success factors
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• Questions & Answers



Wh t i I f tiWhat is Information 
Management?

Terms and taxonomy



Information Management ComponentsInformation Management Components
Business Intelligence (BI)
Enabling analysis of structured data

Content Management (CM)
E bl t f d l ti fEnabling analysis of structured data

• Information Integration
• Data Warehouse/Marts/Hubs
• Information Delivery
• Advanced Analytics

Enable capture of and analytics from 
unstructured information
• Document Capture
• Content, Document and Records Management
• Output Management
• Application and Content Globalization

Information Infrastructure (II) Unified Information (UI)Information Infrastructure (II)
Technology used to capture/store the 
information 
• Archiving and Retention
• Data Integration
• Data Migration
• Data Optimization

Unified Information (UI)
Processes and Tools for managing information 
and optim`izing it’s quality and effectiveness
• Information Governance
• Master Data Management 
• Information Quality Mgmt
• Information Synthesis and Delivery
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Defining business intelligenceDefining business intelligence
A broad, inclusive stance

Business Intelligence : Enabling visibility, insight, and decision-making
across the organization for improved business 

performance and productivity

Business Intelligence : Enabling visibility, insight, and decision-making
across the organization for improved business 

performance and productivity

Business Intelligence…a converging, evolving area of

• Business disciplines/needs
Business performance management

• Information management 
disciplines/solutions− Business performance management 

(BPM)
− Business process analysis (BPA)
− Business activity monitoring (BAM)

disciplines/solutions
− Information quality 
− Data integration
− Data warehousing

− Risk and compliance management − Information delivery
− Content management

B tt i f ti t b i d i i
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Better information, smarter business decisions



What is Business Intelligence?What is Business Intelligence?
An organization’s ability to transform data into information,         
information into insight and insight into actioninformation into insight, and insight into action

… all to better meet your mission !!!

For example, on Monday morning you can have an on-demand view of 
the past weeks tax collections activity PLUS updated forecasts AND

8 3 October 2008

the past weeks tax collections activity PLUS updated forecasts AND 
identified major audit candidates



BI: It’s all about enabling the organizationBI: It s all about enabling the organization
• Visibility : Management of performance 

− Aligning the organization through objective-based key performance indicators (KPIs)Aligning the organization through objective based key performance indicators (KPIs)
− Monitoring the health of the organization from strategy through operations

• Decision making : Monitoring, analyzing, and improving processes
− Across all functions and decision makersAcross all functions and decision makers
− Process optimization

• Innovation : Doing things differently
− Innovating processes through the application of integrated information and g p g pp g

intelligence
• Productivity : Empowering people with focused, relevant information 

− People productivity from directors to frontline workers
− Delivering insight through prescriptive, embedded analytics

• Transparency : Mitigating risk, enabling compliance 
− Auditability and control
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− Visibility to material events



What is InformationWhat is Information 
Management?

BI market evolution: 
A converging, 
evolving spaceevolving space



Over the past 20 years, BI has evolved
from the tactical to the strategic

Information 

from the tactical to the strategic
Business drivers

Balanced scorecard 
i t d d

Patriot Act 
as a strategic 
differentiator

Sarbanes –
OxleyAdvent of

e-business

The Health 
Insurance 

Portability and 
Accountability Act 

becomes lawRise of the 
technology-enabled 
knowledge worker

introduced

Business 
process 

reengineering

Y2K bug
fails to bite

becomes law

Data privacy and 
security

Managing 
information 
as an assete business

1985 2000 2005 20101990 1995

Structured and 
unstructured 

data convergeQuery and 
reporting 

technologies 

Technology drivers
Dr. E.F. Codd 

defines the principles 
of OLAP

Bill Inmon 
defines “data 
warehousing”

TDWI is 

ETL 
emerges

SAP BW 
1.0

Data 
integration 

technologies 
converge
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converge
Oracle 

SQL RDBMS
Howard Dresner defines 
“business Intelligence”

founded
Packaged BI 
applications 

emerge

META Group survey 
finds that more than 50% 

of DW projects fail
Cutter Consortium survey finds 

that 20% of DW projects fail
BI embedded in 

business process



Companies now treat data as a 
corporate assetcorporate asset
• A BusinessWeek Research 

Services study conducted in 2006 
f ffound more than half the 
companies surveyed say that 
they pervasively recognize data 
as a corporate asset throughout 
all levels of the organizationall levels of the organization

• Another 37 percent say that 
recognition of data as an asset is 
emerging in parts of the 
enterpriseenterprise

• The study also found that 
companies who view data as a 
corporate asset are more likely to 
say they receive value from theirsay they receive value from their 
BI implementations
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Companies are enteringCompanies are entering
The next phase of BI programs 

• The 2006 BusinessWeek ResearchThe 2006 BusinessWeek Research 
Services study also found that companies 
are already adopting advanced data 
management programs in significant 
n mbersnumbers

• Many of those who haven’t already 
undertaken programs like enterprise 
information strategy and informationinformation strategy and information 
quality are planning to do so within the 
next three years

• The study demonstrated that companiesThe study demonstrated that companies 
that have matured their data management 
programs are more likely to achieve 
business value from BI efforts

13 3 October 2008



Emerging topics will shape the future of 
BI programsBI programs
• The strategic business impact of BI will continue to increase

Enterprises will achieve closer alignment and integration between BI and− Enterprises will achieve closer alignment and integration between BI and 
business performance management strategies and systems

− Executive management will become more involved in BI decisions, 
sponsorship, and reliancep p

− Enterprise data transparency will continue to become a key enabler of 
regulatory compliance

− The role of the chief analytic or performance officer will emerge to steer 
i i h d i i kicompanies in the decision-making process 

• Advanced methods of information delivery and analysis will change the 
way users work
− Analytics will continue to be integrated with, and embedded within, core 

systems and workflow
− Data visualization technologies will make BI more accessible and actionable 

for a broader range of users
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for a broader range of users



What is Information 
Management?

Maturity Model: Context for 
self evaluation



BI maturity modelBI maturity model
• A context for describing the evolution of our clients’ BI capabilities

Represents a form la for long term s ccess that is a f nction of three• Represents a formula for long-term success that is a function of three 
fundamental capabilities

• Outlines a path forward as companies work toward closer alignment 
across business and IT organizationsacross business and IT organizations

• Helps our clients connect the dots across a variety of terms and topics
• Highlights a critical emerging need for a new breed of talent and 

l d hi ith b l f b dth d d thleadership with a balance of breadth and depth

• “Simplified, yet comprehensive” – HP Client

16 3 October 2008



BI maturity modelBI maturity model
Describing a journey with Business Intelligence

BI maturity model

Creating strategic agility and 
diff ti ti

Organizational 
enablement

STAGE 5
Excellence

Strategy and 
program 

management

BI maturity model

Fostering business innovation 
and people productivity 

( Knowledge )

differentiation
( Foresight )

STAGE 3

STAGE 4
Empowerment

Portfolio 
management

Service 
management

Measuring and monitoring 
the business

( Information )

Integrating performance 
management and intelligence

( Insight )

STAGE 2
Improvement

STAGE 3
Alignment

Project

Program 
management & 

governance

Running
the business

( Facts and data )

( Information )

Information 
management

STAGE 1
Operation

Ad hoc Vertical Shared Enterprise Enterprise 

Project 
activity

Project 
management 
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Success = fn (Organizational enablement, information management, strategy and program management) 

solutions solutions resources rationalized services

© 2007 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice 



BI maturity modelBI maturity model
Describing a journey with business intelligence
BI maturity model – key 
characteristics Stage 1 operation Stage 2 improvement Stage 3 alignment Stage 4 empowerment Stage 5 excellencecharacteristics

Business 
enablement

Stage 1 operation Stage 2 improvement Stage 3 alignment Stage 4 empowerment Stage 5 excellence

Running the business Measuring and monitoring 
the business

Integrating performance 
management and 

intelligence

Fostering business 
innovation and people 

productivity
Creating strategic agility and 

differentiation

• Reporting and 
spreadsheets 
commonplace

• Consumers: Focus on

• Enhanced reporting
• Basic dashboards; 

scorecards
Planning b dgeting and

• Aligned, integrated reporting
• Balanced scorecards
• Streamlined KPIs

• Integrated analytics
• Role-based intelligence
• Consumers: Focus on frontline 

orkers

• Differentiation through highly 
integrated, synthesized 
information and intelligence

• Business model flexibility enabledConsumers: Focus on 
executives, managers

• Periodic, quarterly, 
monthly

• Planning, budgeting and 
forecasting

• Periodic, monthly, weekly

• Periodic, right time workers
• Activity monitoring
• Transparency

Business model flexibility enabled 
by information agility

• Systemic, dynamic business 
modeling for competitive 
advantage

Information

Ad Hoc solutions Vertical solutions Shared resources Enterprise rationalized Enterprise services

• Early ETL
• Early DW solutions

• Subject-area ODS
• Subject-area DW

• Early MDM
• Data quality programs

• Advanced MDM
• Robust data quality program

• Integration and synthesis of 
unstructured content with 
str ct redInformation 

management
y

• Early OLAP solutions
• Manual solutions

j
• Functional/domain data 

marts
• Web-based reporting
• ERP BI applications

q y p g
• Data governance
• DW consolidation
• Web portal delivery
• ERP-integrated BI Suites

q y p g
• Integration with content 

management
• BI fully integrated within 

enterprise portal environments

structured
• Service-based architecture
• Advanced BI fully embedded 

within processes, systems, 
workflow

Project activity Project discipline Program management 
and governance Portfolio management Service management

Strategy and 
program 

management

• Limited project 
management discipline

• BI skills limited
• Small-scale projects, 

intra-departmental
• Limited C-level 

involvement

• Project management as a 
recognized skill set

• Project-based roles/skills 
identified

• Business benefits identified
• BI Project managers; inter-

departmental
• Limited C-level involvement

• Vision and roadmap in place 
• Governance model adopted
• BICC
• BI PMO
• Business case discipline
• BI program managers in 

place
• Risk management in place

• BI PMO integrated within 
broader strategic PMO

• Benefits realization
• BI portfolio managers
• Advanced governance model
• Robust, flexible resource 

delivery model
• C-level sponsorship of BI 

tf li

• Value realization
• Advanced BI portfolio 

management- integral to strategic 
imperatives

• Shift to BI innovation; BI core 
theme in R&D investment portfolio

• BI embraced and leveraged as a 
strategic lever across the C-level 
suite

18 3 October 2008

g p
• Early leverage of three-tier 

delivery model to optimize 
costs and resources

• C-level endorsement of BI 
investments

portfolio

© 2007 Hewlett-Packard Development Company, L.P. The information contained herein is subject to change without notice 



What is InformationWhat is Information 
Management?

Reference architecture



BI reference architectureBI reference architecture
Contextual view

Process outcomesProcess outcomes
The purpose for business intelligence–value of information to support decisions and actions.

Process owners and users
The community of constituents supported by information management to generate value.

I f ti d li dInformation delivery and use
The combination of usage and delivery requirements necessary and sufficient to support all business constituents. Constituents require 
access to a variety of information stores throughout the information lifecycle in order to support their needs for various levels of latency, 

detail, quality,  periodicity, and comparability.

Information lifecycle continuumy

Data processing

Transactional and related 
i ti iti d d t

Data integration

Acquiring data from data 
sources, structuring the data 

di t b i l

Information supply

Storing and managing data according to an 
enterprise data model so that the data can be 
reused by multiple units or for multiple uses.

processing activities and data 
artifacts of all processes and 

interactions.

according to business rules, 
and organizing the data 

according to an enterprise 
data model.

y
Various states and types of information may 

require a variety of centralized and distributed 
information stores representing the overall 

maturity level of information management for 
each stage of the information lifecycle.
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Technical infrastructure
The technology, standards and practices, and network of services and resources required to develop and maintain agreed upon levels of service 

for all above described elements of business intelligence.



BI reference architectureBI reference architecture
Functional view

Strategic goals and objectives

Program
measurement

Cost
reduction

Client
experience eGovernmentFraud

reduction

na
bl

em
en

t

Information users and stewards

Information utilization

P fBenchmark / Value mapping P liR l T d ID d

B
us

in
es

s 
e

Complianc
eOperationsITHRPrograms Finance

Usage

Delivery Dashboards 
and portals

Analytic 
applications

Operational 
interfaces

Exploration
and mining

Desktop 
analysis

Operational 
reporting

Performance
management

Benchmark / 
Comparative 

analysis

Value mapping 
and 

score carding

Process quality
analysis

Regulatory 
Compliance

Trend ID and 
analysis

ge
m

en
t

Information supply
Information

stores
Information 

services

Data integration
Integration 

environments Data hubs

Data processing
Systems and
applications

Desktop / Web 
applications

T h i l I f t tm
at

io
n 

m
an

ag
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Technical Infrastructure

Standards Software Hardware ServicesIn
fo

rm



What does success look like?



Client ProfileClient Profile
• Hawai’i Health Data Warehouse

− Non-for-profit institute founded byNon-for-profit institute founded by
• State of Hawai’i Department of Health 

− Funding source
− Primary user

University of Hawai’i School of Medicine• University of Hawai’i School of Medicine
− Oversight and Administrator

• State of Hawai’i Department of Healthp
− Major Services

• Family Health Services (i.e., WIC program)
• Disease Outbreak & control

• Behavior Health
• Environmental Health  

• Emergency Medical Services and Injury 
Prevention 

− Provides all services state-wide
• No city/county health departments

• State Labs

23 3 October 2008

• No city/county health departments



Client Organization ObjectivesClient Organization Objectives
• To standardize the collection and management of 

Hawaii’s health data and support the goal of the HealthyHawaii s health data and support the goal of the Healthy 
People 2010, the Department of Health (DOH) 
established the Hawaii Health Data Warehouse Project in 
2000 as a part of the Healthy Hawaii Initiative2000 as a part of the Healthy Hawaii Initiative 
(www.healthyhawaii.com).  

• The data warehouse, through g
www.healthyhawaii2010.org, gives citizens, public health 
professionals, and policy makers instant access to public 
health data and reports to support the overall p pp
improvement and expansion of health and services for the 
people of Hawaii.
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Key Drivers & NeedsKey Drivers & Needs
−Greater quantifiable insight into program 

effectiveness through a standard means ofeffectiveness through a standard means of 
data collection, analysis and reporting 

−Assist DOH staff and communities in evaluatingAssist DOH staff and communities in evaluating 
health outcomes based on timely and 
consistent data

−Enable a self-service model of health 
information for the public, researchers, and 
DOH staffDOH staff

25 3 October 2008



ChallengesChallenges
−Data requests have long cycle times
−Significant staff time dealing with public and 

research data requests
−Wide range of technical skills among staff
−Redefinition of staff roles

• Become Knowledge Workers
• Relinquish control over “their” data

Siloed and aging technical environment−Siloed and aging technical environment 
−Data quality and consistency issues

26 3 October 2008



ApproachApproach
− Develop a Business Intelligence Strategy & Roadmap that:

• Identified key stakeholders and information needs
• Prioritized reporting & analysis requirements
• Assess current BI tools and capabilities
• Identify gaps in data availability and qualityy g p y q y
• Established a high-level technical architecture
• Defined a phased implementation roadmap

− Implement Phase 1Implement Phase 1
• Centralized information repository of key shared data
• Centralized reporting web portal for DOH staff

I l t 2 4 h f f ti lit b t 1 2− Implement 2-4 phases of new functionality over subsequent 1-2 
years

− Reassess the BI Strategy to expand support to other divisions and 
data sources not initially targeted

27 3 October 2008

data sources not initially targeted
• Assess feasibility of syndromic surveillance



Defining the Roadmap
Information Priority Matrix (2004)

Closing
Data GapsInformation Priority Matrix (2004) Data Gaps

Initial Phase(s)

in
es

s 
N

ee
d

B
us

i
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Data Sources (Ph 1 & 2)Data Sources (Phases 1 & 2)
Department of Education (DOE)

US Census Bureau

CC

Center for Disease Control 
(CDC)

ICD-10 
Codes

Pregnancy Risk Assessment 
Monitoring Survey (PRAMS)

YTS YRBSS

* Includes high 
school and middle 

school data

* Includes high 
school and middle 

school data

Special Supplemental Nutrition 
Program for Women, Infants, 

Census 
Data

Decade
(By Block)Annual

(By Track)

Census 
Estimates

Variable

PRAMS
Data

Annual

YTS 
Data

YRBSS 
Data

Bi Annual Bi Annual

and Children (WIC)

Office of Health Status 
Monitoring

Birth 
Records Health DW

Annual
Complete Data
All Records **

Annual
Subject Areas

Annual

Certifications
Data

Child Health
Data

Maternal 

Quarterly

Quarterly

Death 
Records

Fetal 
Death 

Records

Complete Data
All Records **

Annual
Complete Data
All Records **

Annual

-Vitals
-BRFSS
-Census Population
-PRAMS
-WIC
-YTS
-YRBSS
-HHS

Subject Areas
Health
Data

Food 
Insturment 

Redemption 
Data

Participation 
Data

Quarterly

Quarterly

Quarterly

Quarterly

Annual
Complete Data 

& Records
(Responses, Factors & Weightings)

ITOPS 
Records

Complete Data
All Records **

Annual Annual
(& Mappings into this standard)

** Excludes AIDS Related Data

Annual Annual

Data

Risk Factors 
Data

HHS 
Data

Annual

29 3 October 2008
DOH Office of Planning, Policy and Program Development

BRFSS Community to 
ZIP Mapping

DOH 
Standard 

Race/ 
Ethnicity

MCH 
Community 
Mapping

Excludes AIDS Related Data

School 
Complex to 
ZIP Map



High-level Technical ArchitectureHigh-level Technical Architecture
Data Repository Layer Data Mart LayerStaging Area

Data Sources

Firewall

Staging File 
System Reporting 

Data Marts
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Audit, Balance & Control
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End-User StrategyEnd-User Strategy

Ease of Use Summarization 
of Data

Power and 
Functionality

Public
Website
Users

o Static web-based 
reports in HTML or 
PDF

o Users navigate using 
report tabs or indexes

o Same as “Report 
Users”

o Documentation to 
ensure proper 
interpretation of data

o Limited filtering 
capabilities based on 
predefined tabs or 
indexes

y

(Phase V)
report tabs or indexes

o Web-based access
o Existing report 

templates
o Dropdown boxes/

t

interpretation of data

o Summarized health 
indicators

o Summarized Vitals 
numerators and 
C d i t

o Individual indicator 
reporting

o 2x2 Health indicator 
reporting
C ll i t i ti

"Report Users"
prompts

o Modification of WEBi 
reports

o Web-based and "Full 
Cli t"

Census denominators
o Detailed data not 

accessible

o Detailed data access
All DW d t il d d

o Cell size restrictions

o Analysis of complete 
d t

"Report Creators "
(aka "Power Users")

Client" access
o Advanced adhoc 

reporting

o All DW detailed  and 
summarized tables

data
o Creation of new 

indicators
o Advanced adhoc 

reporting 
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Public Users – Example InterfacePublic Users – Example Interface
http://www.healthyhawaii2010.org/
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Report Users – Example Standard 
ViewView
2x2 analysis of the population with multiple health 
Indicators
Example analysis of the correlation between Diabetes and Heart Disease.

1. Choose the desired 
Primary and Secondary 
Indicators from the list.

2. Analyze the 
results. 
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Report Users – Help & Guidance

Cover page of report 
ith fwith purpose of 

report and links to 
documentation 
including:

D t d fi iti• Data definitions
• Usage guidelines
• Source documents

Li t f d fi d

34 3 October 2008

List of defined 
health indicators



Power Users – Example InterfacePower Users – Example Interface
Adhoc Analysis Capability
User defined reports based on 
available data elements & 
standard definitions

Drag & Drop data 
elements to be 

di l ddisplayed

Drag & Drop dataDrag & Drop data 
elements to filter 

(or use“Hover” box of 
data element 
description

35 3 October 2008

List of defined 
data elements

description



Project Value & ResultsProject Value & Results
• Quantification of program results

Stronger legislative support of successful and new programs− Stronger legislative support of successful and new programs
− Support grant applications and compliance for programs

• Enables data exploration and analytical thinking using all available 
data sourcesdata sources
− Analyses of data from multiple programs (as policy allows)

• Birth Certificates to Death Certificates (Infant Mortality)
WIC to Birth Certificates (Birth outcomes for WIC vs Non WIC babies)• WIC to Birth Certificates (Birth outcomes for WIC vs. Non-WIC babies)

− Research base for University and private researchers (subject to IRB 
approval of research requests)

• Centralizes and speeds internal reporting processes• Centralizes and speeds internal reporting processes 
− Hours instead of weeks or months

• Reduces staff time spent on fulfilling public and research requests

36 3 October 2008

− Public users have a “self service” model for much of the data



What’s Next For HHDWWhat s Next For HHDW

• Syndromic Surveillance
Building on the foundation
Syndromic Surveillance
−Hospital Encounters
−Over The Counter drug salesg

• Neurotrauma Registry
− Identify cases for possible outreachy p

• Hawai’i Tumor Registry

37 3 October 2008



Other ExamplesOther Examples
State Department of Revenue -- Tax Audit Optimization

Approach OutcomesObjective

• HP developed a data warehouse to 
identify under-reporters and 
businesses who have not 
registered.

pp

• Improved accurate tax collection by 
identifying unregistered businesses 
and businesses that under-report 
tax. 

• The Department of Revenue (DOR) 
recognized the need for a solution 
to improve and help enforce 
compliance with tax codes. 

j

g
• The resulting data warehouse 

integrates data from multiple 
underlying applications and 
incorporates third party data by soft 
matching data (i.e., comparing data 

• Measurable improvement in tax 
collection and enforcement on time, 
within budget constraints. 

• Audit Division Assistant Director 
notes, "Sending out auditors is the 
single most expensive educational 
method for correcting taxpayer 
errors. We would like to use the 

that is similar but not necessarily 
identical) from government sources 
to create a database that 
determines non-payment, or 
underpayment, of taxes.

results of the data warehouse to 
help improve our audit selection 
techniques and allow the agency to 
develop the best educational 
strategies to improve taxpayer 

li "compliance." 

38 3 October 200838 3 October 2008 HP Confidential



Other Examples

Approach OutcomesObjective

Other Examples
State/Local Tax Organization -- License Fee Compliance

• HP’s IM Practice, formerly 
Knightsbridge, designed a 
collection, warehouse, and 
reporting system for this

Approach

• Near real-time availability of 
customer compliance with tax and 
license fee obligations.
L t d i d d f

• The organization did not have a 
responsive query and reporting 
capability to understand local 
residents’ and companies’ tax and

OutcomesObjective

reporting system for this 
organization that will meet both their 
current and future storage and 
reporting needs.  

• HP redesigned the ETL architecture 
and designed a centralized data

• Lower cost and increased speed of 
incrementally adding revenue and 
tax information sources.

• Ability to analyze trends and mine 
data for causes of non-compliance.

residents  and companies  tax and 
license fee compliance status. They 
also lacked a quick and flexible 
method for collecting and 
integrating multiple sources of 
revenue and tax information. and designed a centralized data 

warehouse to meet both batch and 
near-real time reporting 
requirements..

39 3 October 200839 3 October 2008 HP Confidential



Other ExamplesOther Examples
Integrated Booking & Criminal Investigation Systems

Ballistics
Ext. agencies / 
Interpol / FBI Intelligence

Link 
DNA

p g

Analysis
Forensics

Biometrics

InvestigationCriminal Records
FingerprintsPhoto-fit

40 3 October 2008

Criminal Records Exchange Infrastructure



Other ExamplesOther Examples

1. Video Surveillance and Security
Electronic Fence Unattended Baggage Loitering

Situational Awareness

− Electronic Fence, Unattended Baggage, Loitering 
− Real-Time Screening 
− Physical Access 

2. Sensors
− Acoustic− Acoustic 

3. Transportation Awareness
− Port Awareness – Maritime Domain Awareness
− Cargo Container Tracking / Breach
− Hazmat Vehicle TrackingHazmat Vehicle Tracking 

4. Incident Management
− Emergency Notification

5. Video Planning
− Camera PlacementCamera Placement 
− 3D Video Stitching 

6. SA Backbone
− Public Safety Event Tracking 
− SOA Infrastructure

41 3 October 2008

SOA Infrastructure
− City-wide Security and Authentication



How Do I Get There?How Do I Get There?

Why is Information y
Management Important to 
My Agency?



Business intelligenceBusiness intelligence
Transforming organizations amidst the information economy
• Thriving in the information economy• Thriving in the information economy

− The heightening of expectations as information access becomes 
more commonplace 
• Legislators• Legislators 
• Management (Directors & Deputies)
• Workforce 

C tit t• Constituents 

• The role of BI todayy
− An integral part of most strategic imperatives
− No longer an “optional” element of new initiatives

43 3 October 2008



When to consider BI?When to consider BI?
• “We can’t access key information in a timely manner”

• “We don’t know who our customers (constituents) are”

• “We don’t have an integrated view of our constituents, their 
status and all the services we deliver to them”status, and all the services we deliver to them

• “We have multiple (and inconsistent) versions of the truth”

• “We do not have the right data and reports to efficiently meetWe do not have the right data and reports to efficiently meet 
regulatory and legislative compliance requirements”

• “We do not have the right data to articulate our results and justify 
funding and resource needs”funding and resource needs

• “We cannot consistently and efficiently validate data across 
programs, agencies, or other data sources to detect potential 
fraud and abuse”
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fraud and abuse



How Do I Get There?How Do I Get There?

Approach and success pp
factors



Manage your way to successManage your way to success

BI strategy: BI implementation: BI maintenance and support:

si
ne

ss
 

bl
em

en
t

BI strategy:
where are we going?

BI implementation:
how do we get there?

BI maintenance and support:
how do we sustain success? 

Project

Bu
s

en
ab

Vision and 
master planning

Maintenance
and support

Phase N

Project
life cycle

life cycle

nf
or

m
at

io
n 

an
ag

em
en

t

pp

How do we improve and
continually realize business value?

Project
life cycle

Phase 2

Phase 1

In m
a

Adopt a pragmatic,
iterative approach to implementation;Start with vision

d l

Build efficient and
effective maintenance
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Key Success FactorsKey Success Factors

ImplementationStrategy

BI 
Success

Implementation

• Leverage a BI-specific, best 
practice methodology

• Establish a BI center of 
competence: Breadth and 

Strategy

• Establish a clear vision and 
master plan: Key to setting 
direction Success

factors
“Get it right

the first time”

depth is key
• Leverage an IM operating 

Model to manage information 
complexity

• Pick the “best fit” BI

direction
• Facilitate business/IT 

cohesion: Sponsorship, 
involvement, alignment

• Plan accordingly and avoid 
common BI project risks Pick the best fit  BI 

technologies
• Design robust architecture via 

broad BI disciplines

common BI project risks

M i dMaintenance and support

• Leverage a flexible delivery model: The most 
advantageous 
combination of resources
Adopt proactive production support and operations
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• Adopt proactive production support and operations
• Transfer and adopt knowledge via a comprehensive and 

measurable method



Establish vision and master plan : 
Key to setting directionKey to setting direction 
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Facilitate business/IT cohesion: 
Sponsorship involvement alignmentSponsorship, involvement, alignment

InvolvementSponsorship

InvolvementSponsorship

• Business user 
involvement
− Input to requirements 

gathering
− Naming conventions

• Business leadership 
and governance
− Executive sponsorship
− Governance and 

prioritization

SUCCESS

InvolvementSponsorship Naming conventions, 
business rules, and data 
context

− Testing
− Data stewardship
− Training and adoption

prioritization
− Divisional business 

management support
− Assign and commit 

resources
− Multiyear funding SUCCESS

A
lig

nm
en

t

g p
− Advocates for BI solution

y g

Alignment
• Information technology (IT) partnership

− Full-time resources for key roles
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− Aligned with business resources
− Business enabling mindset
− Specialized BI skills



Plan accordingly and avoid common BI 
project risksproject risks 

A failure to plan is a plan for failure Avoid common BI project risksp p
Expectation setting with business is critical

Avoid common BI project risks

• Common BI Project Risks
− Business rule complexity 

underestimated

• Document and 
communicate
− What are the business

− Business and IT SMEs do not have 
sufficient dedicated time allocated

− Business value expectations are hard 
to manage

− Historical data conversion is often

What are the business 
objectives?

− Who owns achieving 
these goals? 

− What is to be delivered 
and when? Historical data conversion is often 

underestimated due to business rule 
changes over time

− Scope expansion comes in various 
forms, such as hidden data sources, 
entire subject areas added when only 
fi ld d t l t d d d

− What resources 
are required?

− What is the schedule 
and costs?

− How are we going

Business
users

Business 
leadership

field data elements needed, and 
requirements added late during in 
user acceptance testing (UAT) 
process

− Production operational support is 
usually weak and different than

How are we going 
to plan?

I f ti t h l

AgreementAgreement
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usually weak and different than 
traditional operational systems 
support

Information technology



Leverage a BI-specific best 
practice methodologypractice methodology

S fBI-Specific Methodology
• Eliminates irrelevant artifacts, 

processes, and 
roles/responsibilities

• Introduces BI-specific and focused 
processes, checklists, project 
plans, and roles/responsibilities

• Provides templates and best 
practice samples that are BI 
specific

• BI-specific technology 
accelerators can address the BI 
tool vendors
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tool vendors
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Establish a BI center of competenceEstablish a BI center of competence
Breadth and depth is key

• Engagement managerEngagement 
leadership

• Program managerProgram 
management • Program • QA and

• Business solution architect  
• Information solution architect 

management 
and solution 
architecture

• Program 
administrator

• QA and 
risk advisor

Project manager Documentation specialistProject 
• Project manager • Documentation specialistj

management 
and delivery

team(s) Business team lead Data integration 
(DI) team lead

Data architecture 
team lead

Information 
delivery (ID) 
team lead

• Data Integration • Data Architect • Information 

Test team lead

• Test Designer

Education and 
change team

lead

• Education
• Business Architect 
• Business Analyst
• Business SME

g
Architect

• Data Integration 
Designer

• Data Integration 
Developer

• Data Analyst
• Data Modeler
• Database 

Administrator 
(DBA)

Delivery Architect
• Information 

Delivery Designer
• Information 

Delivery 
Developer

Metadata architect M t d t i li t

Test Designer
• Test Analyst

Education 
Instructional 
Designer

• Education
Instructor

• Change 
Analyst
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• Metadata architect • Metadata specialist

• Infrastructure architect



Design robust architectureDesign robust architecture
Meeting business expectations

Methodology with BI architecture focus Best-fit and best-of-breed bi technology

• User Satisfaction
– Stable BI application

– High performing, quick 
responsesresponses

– Ability to change 
with business

BI - Specific architecture expertise Comprehensive BI reference architecture

Information DeliveryInformation Delivery

Business Objectives / Information Users & Stewards / InformationBusiness Objectives / Information Users & Stewards / Information UtilizationUtilization

Information DeliveryInformation Delivery

Business Objectives / Information Users & Stewards / InformationBusiness Objectives / Information Users & Stewards / Information UtilizationUtilization

Robust 
Architectur

e

Data ProcessingData Processing

Information Deliveryy

Data IntegrationData Integration Information SupplyInformation Supply
Systems & Apps

• Legacy system
• ERP suite
• Application service

Integration 
Environment

• Meta data
• Master data
• Business rules
• Data capture
• ETL

D li

Data Hubs
• Staging
• ODS

Information Stores
• Repository
• Data warehouse

Operational Interfaces
• Embedded analytic
• Analytic service

Operational Reporting
• Status
• Exception

Dashboards & 
Portals

• Navigation
• Access
• KPI
• Visualization

Desktop 
Analysis

• Spreadsheet
• Office app

Analytic Applications
• Budgeting, planning & forecasting
• Fraud detection
• Other

Exploration & Mining
• OLAP
• Ad hoc query
• Statistics & data mining

Information Services
• Library
• Archive
• Other

Desktop/Web 
Applications

• Desktop app

Data ProcessingData Processing

Information Deliveryy

Data IntegrationData Integration Information SupplyInformation Supply
Systems & Apps

• Legacy system
• ERP suite
• Application service

Integration 
Environment

• Meta data
• Master data
• Business rules
• Data capture
• ETL

D li

Data Hubs
• Staging
• ODS

Information Stores
• Repository
• Data warehouse

Operational Interfaces
• Embedded analytic
• Analytic service

Operational Reporting
• Status
• Exception

Dashboards & 
Portals

• Navigation
• Access
• KPI
• Visualization

Desktop 
Analysis

• Spreadsheet
• Office app

Analytic Applications
• Budgeting, planning & forecasting
• Fraud detection
• Other

Exploration & Mining
• OLAP
• Ad hoc query
• Statistics & data mining

Information Services
• Library
• Archive
• Other

Desktop/Web 
Applications

• Desktop app

IM solution 
architect

Info delivery Information Data Meta data 
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TechnicalTechnical InfrastructureInfrastructure

• Data quality Data warehouse
• Data mart

Hardware
• Platform
• Storage
• Network

Services
• Security
• Interface
• Operations

Software
• Database
• Integration
• Application

Standards
• Architecture
• Technology Standards

• Desktop app
• Web app

TechnicalTechnical InfrastructureInfrastructureTechnicalTechnical InfrastructureInfrastructure

• Data quality Data warehouse
• Data mart

Hardware
• Platform
• Storage
• Network

Services
• Security
• Interface
• Operations

Software
• Database
• Integration
• Application

Standards
• Architecture
• Technology Standards

• Desktop app
• Web apparchitect arch integration 

architect
arch
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Leverage an IM operating modelLeverage an IM operating model
Effectively manage information complexity

Information governance Data integration

IM operating model

g

• Program governance provides 
oversight and management of the IM 
program and its constituent projects

– Prioritization, budgeting, portfolio 
planning

g

• Produces and delivers foundational 
information components to the 

ll l ti
Information Governance
• Program Governance
• Data Governance

planning
• Data governance focuses on 

definition and management of 
client’s “information assets”

– Data stewardship, ownership, 
and definition

overall solution
– Enterprise data warehouse, data 

hub, ODS, MDM, data integration

Information 
delivery
(BICC)

Data
integration

Information architecture

Information architecture

I f ti hit t

Information delivery

(BICC)• Information architecture group 
defines and imposes the vision 
and architecture for the enterprise 
information management (EIM) 
technical framework

– Enterprise data model, 

• BICC produces and delivers the 
actual information required by the 
business

– Reports, dashboards, KPIs, 
analytics, and decision 
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Pick the “best fit” BI technologiesPick the best fit  BI technologies
User representation and functional needs are key
• Follow BI tool selection process 1 2 3 4 5 6 71 2 3 4 5 6 7• Follow BI tool selection process
• Best-in-class technology

− Balance current investments and 

Prepare and 
kick off 

selection 
process

Prepare and 
kick off 

selection 
process

Capture 
business &  
technical 

requirements

Capture 
business &  
technical 

requirements

Build 
selection 
scorecard

Build 
selection 
scorecard

Determine 
vendor short 

list

Determine 
vendor short 

list

Perform 
detailed 

selection & 
vendor 

management

Perform 
detailed 

selection & 
vendor 

management

Make 
selection 
decision

Make 
selection 
decision

Communicate 
decision

Communicate 
decision

Prepare and 
kick off 

selection 
process

Prepare and 
kick off 

selection 
process

Capture 
business &  
technical 

requirements

Capture 
business &  
technical 

requirements

Build 
selection 
scorecard

Build 
selection 
scorecard

Determine 
vendor short 

list

Determine 
vendor short 

list

Perform 
detailed 

selection & 
vendor 

management

Perform 
detailed 

selection & 
vendor 

management

Make 
selection 
decision

Make 
selection 
decision

Communicate 
decision

Communicate 
decision

− Best in class technologies

• BI-specific scorecards
I f ti d li t l− Information delivery tools

− Databases
− ETL tools

WEIGHT

Category
Sub-category

Criteria

Comments / 
Descriptions

5 - Critical (Must Have)
4 - Very Important
3 - Important
2 - Somewhat Important
1 - Nice To Have

 Notes
Score

(Low=1 to 
High=5)

Weighted
Score  Notes

1.  Schema Type Support No. of criteria (blue 
lines) in this 

category:
0 0

Star uses memory, not temporary  tables
Snowflake uses memory, not template tables
Other

2.  Indexing 0 0
Supports star joins
Supports bitmap indexing
Indexes created for each partition
Supports hash joins
Other

3 Parallelism Support 0 0

RDBMS1

• BI-competent technologists
3.  Parallelism Support 0 0
Create indexes
Create tables
Index scans  
Table scans
Hash joins

IM Solution 
Architect
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Info Delivery 
Architect

Information 
Architect

Data Integration 
Architect

Metadata 
Architect



Leverage a flexible delivery modelLeverage a flexible delivery model
• Use most advantageous 

bi ti f

Service

combination of resources
− Train existing staff
− Hire new staff with needed skills Service

distribution
criteria

Skill requirements X X X

O
ns

ite

O
ns

ho
re

O
ffs

ho
re

− Retain consultants for major projects

C id i t l t Business location 
synergy X X

Data security/legal X X

Peak load balancing X X

Client skill building X

• Consider virtual teams
− Onsite for face-to-face 

responsiveness
Support efficiencies X X

Language (Non -
English) X X

Cost optimization X X

Time to market X X

− Onshore for added flexibility
− Offshore for the economic 

advantages of a skilled development 
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24/7 Requirements X Xand/or support team



Adopt proactive production 
support and operationssupport and operations

Design production support processes for rapid resolution with ongoing 
analysis to reduce overall work requirements and costsanalysis to reduce overall work requirements and costs

Identification Diagnosis Tactical 
Resolution

Systemic 
Analysis

Strategic 
improvement

Initial response Analysis of issue, Solution delivery Stratification and

• Identify data • User knowledge • Client Education

Initial response, 
prioritization, and 

dispatch
cause, and 

solution 
alternatives

Solution delivery, 
testing, and 

implementation

Stratification and 
root cause 
analysis 

Identification and 
analysis of Issue

Work Intake
• Service tickets
• Problem tickets

E h t

y

• New index
• Physical 

change• New field, table, 
source

• Restart ETL• Cannot locate 
data

• Performance

• Data accuracy

User knowledge

• Business 
process change

• Upstream data 
volatility
Inadequate

Client Education 
Services

• Metadata for user 
self-Service

• Audit, Balance, and 
Control

• Enhancement 
requests

• Operations 
monitoring events

• Source system 
dispatch

• Data approval 

• Availability 
update

source
• Data unavailable

• Missing data 
source

• Reference data 
change

• Inadequate 
validation

• Upstream 
application 
change

• Standard data

• Data model/BI tool 
restructuring

• Master data 
Management

• Data quality 
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