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Definitions

Data Warehousing

DM BoK guidance

Legacy to digital conversion (cloud) + Al
Integration

Incorporate leading not bleeding edge

Requires an adaptive rather than a prescriptive approach
Emphasize engineering talent (Forward Deployed Engineer)
Al enables further structural formalization

Preparation )
Emphasis on storytelling first and visualization second Fllﬂllll!l
Analytics is both ubiquitous and not well understood nl_nowered
Keep improvements practically focused by strategy

Best Practices Blat scale
Cannot use what is not understood-understand what you have

PDCA (plan, do, check, act) o
Iteratively refine/cull with respect to strategic direction leu EﬁTﬁ'ED
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Introducing Warehousing <‘
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Data Warehousing is not a Project — Data Prod

Durable asset

- An asset that has a usable
life more than one year

Reasonable project
deliverables

THulE

- 90 day increments

‘l[»l:h Jowa. (@ Jore. (@1 (@~ |H or (M c (@ den (Sl ]Eiﬁ
- Data evolution is measured in years

Data

- Evolves - it is not created

- Significantly more stable e

Readymade data architectural components

- Prerequisite to agile development

Only alternative is to create additional data siloes!

uct

Analysis > lifecycle
Measurement Management
Improvement DATA

DATA QUALITY ARCHITECTURE f_"gi::pe,g:;al .
Architecture MANAGEMENT JMANAGEMENY/ ol Data
Integration modelling
Cor.mol > Analysis
Delivery > Database Design
META DATA DATA’> Implementation
MANAGEMENT ' MODELLING

DATA > DW Archire8 I\ A DATA STORAGE
WAREHOUSE 5 Implementation c & OPERATIONS

Training & Suppdg
& BUSINESS| e & 4 MANAGEMENT

INTELLIGENCE , Big Data
MANAGEMENT

DATA SECURITY

FERENCE & MANAGEMENT

MASTER DATA
MANAGEMENT, > Standards

Susloma L CONTENT | INTEGRATION & NAvditing
Product Data MANAGEMENT
Dimension INTEROPERABILITY
Management,

Acquisition & Storage I .

Backup & Recovery nfeg_raho_n_ Patterns

Content Management Applicability

Retrieval Data in motion

Retention Challenges

Data Management
Body of Knowledge (DM BoK V2)

from The DAMA Guide to the Data Management Body of Knowledge 2E © 2017 by DAMA International

> Value Chain Analys D a I IIA
> Related Data

Specification Architecture International

Acquisition |
Recovery
Tuning
Retention
Purging

> Classifications
External Codes > Administration
Internal Codes DOCUMENT & DATA > Authentication




Data Warehousing & Business Intelligence Management

Definition: Planning, implementation, and control processes to provide decision support
data and support knowledge workers engaged in reporting, query and analysis.

Goals:

1. To support and enable effective business analysis and decision making by knowledge workers.

2. To build and maintain the environment / infrastructure to support business intelligence activity, specifically leveraging
all the other data management functions to cost effectively deliver consistent integrated data for all Bl activity.

Activities:

Inputs: 1. Understand Business Intelligence Information Needs (P) Primary Deliverables:
« Business Drivers 2. Define and Maintain the DW / Bl Architecture (P) - DWI/BI Architecture
« Bl Data and Access 3. Implement Data Warehouses and Data Marts (D) « Data Warehouses

Requirements 4. Implement Bl Tools and User Interfaces (D) « Data Marts and OLAP Cubes
» Data Quality Requirements | 3. Process Data for Business Intelligence (0) » Dashboards and Scorecards
- Data Security Requirements | 6. Monitor and Tune Data Warehousing Processes (C) - Analytic Applications
« Data Architecture 7. Monitor and Tune Bl Activity and Performance (C) - File Extracts (for Data
= Technical Architecture — Mining/Stat. Tools)
- Data Modeling Standards ~ Participants: Tools: - Bl Tools and User Environments

and Guidelines « Business Executives and » Database Management - Data Quality Feedback
« Transactional Data Managers Systems Mechanism/Loop
« Master and Reference Data * DM Execs and Other IT Mgmt - Data Profiling Tools .
« Industry and External Data  * Bl Program Manager - Data Integration Tools f:onsumers. Work
. - SMEs and Other Info - Data Cleansing Tools ManK""W'e"Qe o s

Appars: Consumers - Business Intelligence Tools i ANESS and Execuives
» Executives and Managers . Data Stewards - Analytic Applications » Extemal Customers and Systems
* Subject Matter Experts - Project Managers - Data Modeling Tools * Internal Customers and Systems
- Data Governance Council 2 P 2 « Data Professionals

: Data Architects and Analysts Performance Management 3
« Information Consumers - Data Integration (ETL) Tools « Other IT Professionals
’ g';‘tae'"‘,ar:;"d External) Specialists - Meta-data Repository Metrics:
D Rt o Bl Specialists + Data Quality Tools - Usage Metrics
2 - Database Administrators - Data Security Tools - Customer/User Satisfaction
Analysts - Data Security Administrators - Subject Area Coverage %s
« Data Quality Analysts » Response/Performance Metrics
Activities: (P) — Planning (C) — Control (D) — Development (O) - Operational
@8

Health Care Provider Data Warehouse

1.8 m!II!on members ﬁﬁa W fﬁﬁ
1.4 million providers w LV P
800,000 providers no key ,, .,.::,..
29% prov_ssn # 9 digits PR Fiz;ﬁj
2.2% prov_number = 9 digits (required) S

1 User

$30 million

33519 4,812
280 1 $ 55,445
A30 (% (118,059)
016 [ $ (18,016)
238
439 % (12.90)
per Visit
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From The DAMA Guide to the Data Body of ©2009 by DAMA

Defining Data Warehousing, Bl/Analytics

Data Warehousing

— Atechnology solution supporting ... business capabilities
such as: query, analysis, reporting and development
of these capabilities

— Analysis of information not previously integrated

— Another, often new, set of organizational capabilities
Business Intelligence (aka. decision support)
— Dates at least to 1958

— Support better business decision making

— Technologies, applications and practices for the collection, integration, analysis, and
presentation of business information

— Understanding historical patterns in data to improve future performance

— Use of mathematics in business

Analytics (aka.) enterprise decision management, marketing analytics,
predictive science, strategy science, credit risk analysis. fraud analytics -
often based on computational modeling

Reframing the question ...

— From:  what data warehouse should we build?

— To: how can data warehouse-based integration address challenges?
.06 y
Typical System EVOI ution Finance Application
’—1 (3rd GL, batch

system, no source)

—_—

Payroll Data
(database)

e
Payroll Application
(3rd GL)

Finance
Data
(indexed)

=

Marketing Data Marketing Application
(external database) (4rd GL, query facilities,
no reporting, very large)

Multiple Sources of
(for example)
Customer Data

———

——————
P

Personnel Data
(database)

Personnel App.

(20 years old,
%gg %\ un-normalized data)
) Mfg. Data

(home grown
database)

_—

Mfg. Applications
(contractor
supported)

R& D Applications
(researcher supported, no documentation)

@~Q:@



... Then Integrate

Payroll Data l

(database) Finance
Marketing Data Data
(external database) (indexed)

R&D

Mfg. Data
Data Personnel Data (home grown
(raw) (database) database)

... Then Re-architect

Marketing Data
(external database)

Payroll Data
(database)

Finance
Data
(indexed)

OrganiM

_ -
N
Mfg. Data
(home grown
R&D database)
Data J—
(aw) ~—

Personnel Data
(database)




send some of all to the cloud

Not Cloud | Cloud
1

Organizational”
oy N——

@~Q=@

Organizing the Wheat Separated from the Chaff Fite

Better organized data increases in value

Poor data management practices are costing
organizations money/time/effort

80% of organizational data is ROT
— Redundant

— Obsolete

— Trivial

The question is which data to
eliminate?

3

g 10l

— Most enterprise data is never analyzed
i@ 8




S (ils@dELia in the Cloud is Like Using A Glovebox

l

Data in the cloud should have three attributes that
data outside the cloud/warehouse should not
have. It should be:

Cleaner

.

k'%‘-’
"

- < Smaller
Sharable-er

SHaReaBLe

@'a@



Problems with forklifting

{1 1. no basis for decisions made
4 2. no inclusion of architect

engineering concepts
3. no idea that these
concepts are missing
from the process
4. 80% of
organizational
data is ROT

Less
Cleaner

More shareable
.. data

https://mindsparklemag.com/design/arcadia-data/




| BUILDING THE DIGITAL TWIN: A STEP-BY-STEP GUIDE |
1. MAP REAL-WORLD OBJECTS AS OBJELTS {

" (e.g, REROUTE SHIPMENT, SCHEDULE MAINTENANCE)

4, ESTABLISH GRANULAR ACCESS CONTROLS
5. ACCELERATE SUPPLY-CHAIN DECISIONS

Definitions

Data Warehousing

DM BoK guidance

Legacy to digital conversion (cloud) + Al
Integration

Incorporate leading not bleeding edge

Requires an adaptive rather than a prescriptive approach
Emphasize engineering talent (Forward Deployed Engineer)
Al enables further structural formalization

Preparation

Emphasis on storytelling first and visualization second Fllﬂlill!l
Analytics is both ubiquitous and not well understood nl_nowereu
Keep improvements practically focused by strategy
Best Practices Bl at scale
Cannot use what is not understood-understand what you have
PDCA (plan, do, check, act) e
Iteratively refine/cull with respect to strategic direction @u E.G_T&-ED
Take Aways/References/Q&A JiL DATAVERSIT
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Two Basic Warehouse Purposes

Integration  €—— Integration

— of disparate data sources
for purpose of potential
subsequent analyses

— Most organization data is
never analyzed

— Same type of inputs as
output

— Downstream knowledge is
incorporated upstream

Preparation €—

— Seen as the last mile
(preparation) of the data
before presentation as part
of decision making activities

— Closed ended activities

— Final possible application of
programmatic quality
measures

@8

-PARE

23

How many interfaces are required to solve this integration problem?

Application 1 Application 2 Application 3

15 Interfaces
(N*(N-1))/2

Application 4 Application 5

@8

Application 6

RBC: 200 applications - 4900 batch interfaces

24



The rapidly increasing cost of complexity

20000
Silos / Interconnections
6/15 = Number of Silos
60/1,770 —Worst case number of interconnections
600/179,700 10000
200/ 19,900
200 /5,000 (actual)
Ks,oou
f_’
1 101 201
@ . & 2%
Corporate Information Factory Architecture
DWILEY \
Corporate
Reference Data Historical Information
eference Factory
Applications
—» App e =
| P, 8 Andysis*
P g K-
2l s 2
g ?p > Exploratory
= M »| Analysis*
= o |
@ )
Q
o[ APP [ @
—
1 1 A > o
& 3 Operational
() Analysis
[~
—»| App j&— S
! >
Operational i
Reports Reports
(per App) (integrated)
jof . m from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International26



Warehousing applied to a specific challenge

5 Infosys’
Hospital Performany;:e Management
Analysis Platform

P4P Dashboards Phl;:g?:: gg?tal Workflow manager

Progress
PIS Chart
Data

Real-time Alerts Integration with EMRs Management Dashboards
e anuotine Patient / Physician Mock Adjudicator
Survey

Automated Note

Scenario Analysis
Generator

Educational Tools

Patient Profiling Executive Decision
Tool Handheld interfaces Support

http://www.infosys.com/industries/healthcare/industryofferings/Pages/healthcare-data-warehousing.aspx

Inmon Implementation/3NF

DATA SOURCES STAGING WAREHOUSE DATA MARTS USERS

OPERATIONAL SYSTEM
PURCHASING

METADATA
SUMMARY
RAW DATA

OPERATIONAL SYSTEM REPORTING

INVENTORY MINING

FLATFILES "A §ubj<?ct oriented, integrated, time variant, and non-volatile collection of summary and detailed
historical data used to support the strategic decision-making processes of the organization."




Kimball Implementation/Dimensional

DATA SOURCES STAGING DATA MARTS USERS

OPERATIONAL SYSTEM PURCHASING /

ANALYSIS

DW BUS

OPERATIONAL SYSTEM . SALES
REPORTING
bw BUS@

FLAT FILES INVENTORY MINING

i al sis.“s
| A copy of transaction data specifically structured for query and analy |

29

Data Vault Implementation

real-time l ‘.
- Star
|
"""""" - Schemas
e \,
. Emor
|
~ Marts
RN \,
o ~ Report
| [ A
. - Compec Gollections
- uways the best starting arph'tectur;e;n  Bushess  \EEEITIIION. )
This is 2WWEY timate outcome 1S uncerta " Rules ‘

especially if the U

@~Q:@
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Attracting/Retaining Good Design & Engineering Talent

Solution design is not r Incentivize the “Thinking Worker"

based on semantic ;ﬂ?ﬁ.\

understanding
-Ath'actvtalent_by offering full-time stewardship roles
tt ritize deep mental skill over mactive tasks.

Focus is often critical

due to speed issues
P Continuous ML Optimization \

N @

Al/ML focus on learning
how the system performs

and how to im prove it Leverage: 'Leamlng Algorithms" to analﬁ‘  dark data
& “and continuously optimize system perfor b

)
( High-Fidelity Al Fuel h

Engineering/Design
Relationship

Design is used to create and
build systems too complex to
be treated by engineering
analysis alone

— Require technical details as the
exception

Engineers develop the

technical designs

— Engineering/Crafts-persons deliver
components supervised by:

» Manufacturer
* Building Contractor

Engineering

@8



sales collect requirements — engineers develop

7 [ 0 rsite
Someone must directly 9o (1) !he GIIS!IIIIIB ,
explore together, and use it while making changes

Forward Deployed Engineering (FDE) originated as a proprietary
operational strategy

WALLY, WE DON'T HAVE
TIME TO GATHER THE
PRODUCT REQUIRE-
MENTS AHEAD OF
TIME.

T LANT YOU TO START %

DESIGNING THE
PRODUCT  ANYWAY.
OTHERWISE IT WILL

LOOK LIKE WE ARENT |

OF ALL MY PROJECTS,
T LIKE THE DOOMED
ONES BEST,

ACCOMPLISHING ANY- %

"slala7 @ 1907 u

SAkws  wwwunitedmedia.com

Basic tenants of FDE

To prevent disasters, engineers must undergo a
profound, often uncomfortable mental transformation

1. From Outputs to Outcomes

- In traditional engineering, jobs are defined by outputs: writing code, fixing Jira tickets, passing
tests, and hitting deployment deadlines. Traditional roles are structured to insulate developers
from customer reality, allowing them to ship code and immediately move to the next ticket.

- Shift to owning outcomes. Work products are not judged by the elegance of their codebase, but
by whether the customer actually achieves their business goals and "wins" with the solution.
You must feel the direct, personal weight of a customer depending on your work.
2. Becoming a User Before a Builder

- Traditional developers build software based on abstract product specifications. An FDE must
become a user before they become a builder.

- By rotating into the field, engineers witness how their systems actually collide with messy, real-
world workflows.
3. Calibrating Engineering to Reality

- Traditional training teaches engineers to always build the most robust, scalable, and beautifully
designed system possible. In the field, this is often a recipe for failure.

- FDEs must learn to calibrate their engineering to the exact situation.
4. Navigating the "Crucible" of Ambiguity

- In a centralized headquarters, developers thrive on deep focus time, clear requirements, and
stable release processes. The field is chaotic, fragmented, and highly interrupt-driven.

- &
®
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Example Drivers

Signal

Top modeling companies are cutting off the middleman role of
traditional system integrators (Sls) and taking control of the "last
mile" of implementation themselves.

salesforce plans to recruit 1000 FDES

|~ Explosive growth in recruitment demand

643 > 5330

8x

salesforce RS

6,000
4,500
3,000
o —

2025.04 2025.07 2025.10 2026.01 2026.04

35

Core Primitives of the Ontology

Palantir structures enterprise twins using 2 complementary primitives:

Semantic Elements (Nouns & Relationships):

— Object Types: Instead of an orders or customers table, data maps to an entity
with typed properties, identity resolution, and a primary key. A Vessel or Patient
object aggregates attributes from multiple disparate systems (e.g., SAP,
Salesforce, l0T feeds).

— Link Types: Explicit, bidirectional relationships connecting objects (e.g., Patient
— Admitted To — Bed). Users and Al models traverse these links at runtime as
an operational graph rather than constructing multi-table SQL JOIN statements.

Kinetic Elements (Verbs & State Transitions):

— Action Types: Governed transactions that mutate data (e.g., Reroute Shipment,
Schedule Maintenance). Actions enforce business logic, schema constraints,
and audit logs before writing updates back to Foundry object indexes and
downstream ERPs/source systems.

— Functions & Models: Server-side logic and machine learning models registered
directly to objects, providing dynamic computations (such as calculating risk
scores on an asset).

@~Q:@
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Palantir Core Platforms

APOLLOJCONTINUOUS DEPLOYMENT & SOFTWARE ORCHESTRATION

© 5) — PUBLIC/PRIVATE CLOUD
| 6 % ] /)\,/ - 3
' ) & & ON-PREMISES &
\ \ ] s SECURE NETWORKS
N

J ~
N,
Apollo-managed = AUTONOMOUS /(s o) _, EDGE&TACTICAL Apollo-managed
software and updates il DEPLOYMENT& i (6.9, Submarines, software and updates
MANAGEMENT Satelites, Vehicles) ‘

PALANTIR FOUNDRY: PALANTIR AIP:

THE OPERATIONAL DATA OPERATING SYSTEM ARTIFICIAL INTELLIGENCE PLATFORM
=1 (Generative Al) =
i SHARED SERVICE MESH'& COMPUTING SUBSTRATE ,
1ot = DATA INTEGRATION el LIMs&
(Data Lakes, Databases, Agent Ons. Eval GENERATIVE Al
SaaS APls) ('gg',’f Pa. Tal (Commercial &
servability) > Open-Source)
EXTERNAL \ : ' . ——
DATA SOURCES 3 ] Bidirectional Link via AIPONTOLOGY | & N\
(Rt e bt (O )" |Moder o the Eterprise: THE ONTOLOGY o Pty \ > v ,
Manufacturing, e (Shared Business Ontology) N PRIVATE
Energy, Finance) \ { \ L r) | Definition, Logic, I @ | ENTERPRISE &
\ Oy & Actions) ( DEFENSE

ST WORKFLOW STRICT SECURITY & vV DATA
;Lu_-. MODELING & ACCESS CONTROLS o
DECISION (Celklavel security,
ORCHESTRATION Lineage)

OPERATIONAL | AUTOMATED FRONT-LINE AGENTIC Al INTELLIGENT SECURE Al

SUPPLY-CHAIN
APPLICATIONS DECISIONS APPLICATIONS WORKFLOWS DECISIONS ACTIONS

8@ = 7 SZERO-TRUST SECURITY & GOVERNANCE SUBSTRATE —

Palantir Core Platforms

Palantir Gotham: Originally built for defense and intelligence
agencies (such as the DoD, CIA, and FBI). It allows analysts to
map relationships, track targets, detect patterns, and coordinate
tactical intelligence across battlefield operations.

Palantir Foundry: The commercial enterprise platform. It serves as
an operational data operating system, allowing corporations in
healthcare, manufacturing, energy, and finance to integrate
fragmented data silos, model workflows, and automate supply-
chain decisions.

Palantir AIP (Artificial Intelligence Platform): Designed to safely
integrate large language models (LLMs) and generative Al directly
into private enterprise and defense networks, anchoring Al actions
to clear ontology rules and strict security access controls.

Apollo: A continuous deployment and software orchestration
platform that manages updates and deployment across
disconnected, secure cloud, and edge environments (including
submarines, satellites, and tactical ground vehicles).

5-® @ .
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Comparing Styles

Where a data warehouse organizes information into static
relational schemas (tables, rows, and foreign keys) meant for
descriptive analytics, Palantir Foundry and AIP position the
Ontology as an operational layer that binds semantic definitions,
computational logic, and transactional actions into a single graph.

Architectural  Traditional Data Warehouse /
Dimension Lakehouse

Core Tables, views, columns, dimensions,
Abstraction and facts

Primary Read-heavy aggregations, SQL
Workload analytics, Bl dashboards

Writeback & Read-only target; writebacks require
Execution external ETL/reverse-ETL

Al Integration

RAG via text/vector search or text-to-

(LLMs) SQL over tables
Data Role-based / row-and-column access
Governance control on tables

@ &

Palantir Foundry & AIP Ontology

Objects, links, properties, interfaces,
and actions

Read/write operational workflows,
decision loops, agentic Al

Native Action Types with validation,
side effects, and sync

Grounded agent tool-calling bounded
by object types and actions

Fine-grained object, link, and action-
level policies with lineage

ehouse VS. Ontology & AIP

TRADITIONAL DATA WAREHOUSE

('@

DESCRIPTIVE
ANALYTICS

Retrospectweww Used fotslrateg:c planning * Gap&elwem

Raw Dala

&
(S

O3y Static Reports vs. Dynamic Interaction

WHAT HAPPENED fenpee
INTHE PAST?

+ Used for strategic |}
planninning ‘

PRIMARY OUTPUT: VERIFIED OBJECTS & GOVERNED ACTIONS

ANALYSIS-CENTRIC
ACTION-CENTRIC

Ptms Structured Business lntelligenoe
Storage Reports.

” KEY DIFFERENTIATORS
Retrospective Insight vs. Real-Time Execution

FRONT-LINE STAFF Al SYSTEMS O
g —“g &A’-\n s\G) C\!/D

20 (ol

=

AGENTIC A

WRITEBACK
CAPABILITIES

FRONT LINE STAFF Al SYSTEMS

* Predictive & Prescriptive analysis « Empowers front{ine decisions * Closes the analysis-to-action loop

@' — |MMEDIATE

Rea]-lime INTERVENTION

Streams

Ontology
Model

Intelligent Apps
& Al Agents

f

Analyst-Focus vs. Operational-Focus



Program
Definitions r
O WAREHOUSE gy
— Data Warehousing TTETTTL E-
— DM BoK guidance
— Legacy to digital conversion (cloud) + Al

Integration Data

— Incorporate leading not bleeding edge N
— Requires an adaptive rather than a prescriptive approach Warenﬂllsm!l

— Emphasize engineering talent (Forward Deployed Engineer) neimagined:
— Al enables further structural formalization

Preparation }
— Emphasis on storytelling first and visualization second HIB'III!I
— Analytics is both ubiquitous and not well understood nl_nnwered

— Keep improvements practically focused by strategy
Best Practices
— Cannot use what is not understood-understand what you have

— PDCA (plan, do, check, act) jﬁ

— lIteratively refine/cull with respect to strategic direction EQTQ'ED

Take Aways/References/Q&A TIL DATAVERSITY
MEASURE

CAPITALISE \ ) REPORT N -
’ Google
Analytics
360 Suite

ANALYSE

Social media for RPRIS EANALy
service deleryand_a GRS U
entance socal

OLUTIONs /G

Dosadenouembad
nalytiedinlo yous
rgalusan
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Business Analytics) or simply analytics, is:

@~Q:@

is the use of data, information technology,
statistical analysis, quantitative methods,
and mathematical or computer-based
models to help managers gain improved
insight about their business operations and
make better, fact-based decisions.

is “a process of transforming data into
actions through analysis and insights in the
context of organizational decision making
and problem solving.”

supported by various tools such as
Microsoft Excel and various Excel add-ins,
commercial statistical software package
such as SAS or Minitab and more complete
business intelligence suites that integrate
data with analytical software

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.

43

Analytics

@~Q:@

is the use of data, information technology,
statistical analysis, quantitative methods,
and mathematical or computer-based
models to help managers gain improved
insight about their business operations and
make better, fact-based decisions.

is “a process of transforming data into
actions through analysis and insights in the
context of organizational decision making
and problem solving.”

supported by various tools such as
Microsoft Excel and various Excel add-ins,
commercial statistical software package
such as SAS or Minitab and more complete
business intelligence suites that integrate
data with analytical software

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.
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Analytics

@~Q:@

is the use of data. hardware/software.
statistical analysis, quantitative methods,
and mathematical or computer-based
models to help managers gain improved
insight about their business operations and
make better, fact-based decisions.

is “a process of transforming data into
actions through analysis and insights in the
context of organizational decision making
and problem solving.”

supported by various tools such as
Microsoft Excel and various Excel add-ins,
commercial statistical software package
such as SAS or Minitab and more complete
business intelligence suites that integrate
data with analytical software

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.

45

Analytics

@~Q:@

is the use of data, hardware/software,
quantitative methods, and

mathematical or computer-based models
to help managers gain improved insight
about their business operations and
make better, fact-based decisions.

is “a process of transforming data into
actions through analysis and insights in
the context of organizational decision
making and problem solving.”

supported by various tools such as
Microsoft Excel and various Excel add-
ins, commercial statistical software
package such as SAS or Minitab and
more complete business intelligence
suites that integrate data with analytical
software

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.
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Analytics

@~Q:@

is the use of data, hardware/software,
quantitative methods, and models

to help managers gain improved insight
about their business operations and
make better, fact-based decisions.

is “a process of transforming data into
actions through analysis and insights in
the context of organizational decision
making and problem solving.”

supported by various tools such as
Microsoft Excel and various Excel add-
ins, commercial statistical software
package such as SAS or Minitab and
more complete business intelligence
suites that integrate data with analytical
software

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.
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Analytics

@~Q:@

is the use of data, hardware/software,
quantitative methods, and models

to help managers make better
decisions.

is “a process of transforming data into
actions through analysis and insights in
the context of organizational decision
making and problem solving.”

supported by various tools such as
Microsoft Excel and various Excel add-
ins, commercial statistical software
package such as SAS or Minitab and
more complete business intelligence
suites that integrate data with analytical
software

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.
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Analytics

is the use of data, hardware/software,
quantitative methods, and models
to help managers make better decisions.

the process of transforming data into
actions through analysis to solve problems

supported by various tools such as % P\\:(Ss\o
Microsoft Excel and various Excel add-ins, E,}s‘“""@s'a“
commercial statistical software package e

such as SAS or Minitab and more complete
business intelligence suites that integrate
data with analytical software

& .: Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.
w : 49

Analytics (31 words almost ¥ of original)

is the use of data. hardware/software,
quantitative methods, and models

to help managers make better decisions-
the process of transforming data into
actions through analysis to solve problems
using tools )

Data > Analysis | Action
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Bringing it all together: GuestiD &
o/ :n\b.-gﬂ;vbvu -l . UUTO -
nlme
Emal | s Online Mobile Mobile
L ——
hick-thru hakiovice un»Ll(' ”) \nlll)c s
clavIo
mest Jevel .
€ Lontact
’lLl“ll"!
e Feponse history

pur: hase

Demos =~ i

‘Al Predictive

11 :
wldre model
/ N tendes Lists &
I-X ui" e
regustries
Iulf'l'l‘ n

Distance

« [ltimately relate
all data back to

to store upon Store
g Guest ID
‘ redemption pure hase
7@~.»@ 51
Mission

Advance change in America What else could be done with
by ensuring equitable access their data?
to nutritious food for all in Rerouting busses =
partnership with food banks, eliminating food deserts for
policymakers, supporters, and thousands of residents
the communities we serve
Great understanding and skill
executing rapid response to
local needs i
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Basics

=l

i
4 & Users can
T "drill"
: anywhere
. e )
: | R pediecescaces —_—
: E P -
2 | £
4% - Entire collection
E /..'""'."}..'..Ciil.l ---------- — ,I, "Cube“ iS
: p v - accessible
. F
: e fvev s e
v’ s A [ -
’ : : ------ . -
H S S | com——
i ! ey =
i | ——— Summaries to
) .
R transaction-level

\Relational ata Warehouse_ detal

Better Business Decisions Every Day: Integrating Business Reporting & Analysis

Emphasis on the
"CUbe"

'N' dimensions

Permits different
users to "slice and
dice" subsets of
data

Viewing from
different
perspectives

Better Business Decisions Every Day: Integrating Business Reporting & Analysis



Example: Set Analysis

ROLAP Filter

List of Customers List of Customers List of Customers List of Suppliers
With income < $ With income < $100K? With income < $100K wh ved

OR younger than 30 yrs List of Customers
AND live in NY AND live in NY with income < $100K

AND Purchased in

OR youngar than 30 yrs OR younger than 30 yrs
OR younger than 30 yrs
Last 7 Days AND live in NY
30,000 Customers SO0 Ot s AND Purchased in
Last 7 Days
800 Customers

\\//§ 40 Suppliers

Better Business Decisions Every Day: Integrating Business Reporting & Analysis

Star Schema S

Dim_Store

2 1 " % d

G Store_humber

Day State_Province

Day_of_‘Week SOu0y

Month Fact_Sales

Month_Mame e Date_Id

Quarter Store_Id

Quarter_MName Product_Id

Year Units_Sold

“* Dim_Product

? d
EAN_Code
Product_Name
Brand
Product_Category

Comprised of “fact tables” that contain quantitative data, and any

number of adjoining “dimension” tables
Optimized for business reporting

Use Cases
— OLAP (Online Analytic Processing)
— BI

8-&® &




“’Everyone wants to do better data analysis ...

Data Analysis = Data Preparation

T00 map
ny Organizag;
but tdatg inthe h and st'n"fﬂs haye simmv

EXpecteq g éMmployee
; oM 10 make a gypppe. 20

s i . ,'
i — N
- Data appreciation isn'ttranslating;

employee adoption
48% frequently make gut decisions
66% for C-suite executives
 Lack of data skills is limiting
workplace productivity

36% said they would find an
alternative method to complete the task
without using data :

14 percent avoid-the'task entirely

http://TheDataLiteracyProject.org '




Where To Focus Limited Resources?

Data Management Practices "Warehoused" Data

Stimulus Response

5@ 8

What is Strategy?

Use over time for: Strategy

Mentions

strat-e-gy
[stratajé/ S tBeh 1900 1950

noun

1. a plan of action or policy designed to achieve a major or overall aim.
‘time to develop a coherent economic strategy”

synonyms: master plan, grand design, game plan, plan (of action), action

!r plan, policy, program; More

, - o@—m—
Current use derived from military (_-P:
- a pattern in a stream of decisions v
[Henry Mintzberg] ‘
86
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Former Walmart Business Strategy

Every Day

Low Price

@~Q:@

“Wayne
" ,
b Gretzky’s

i Strategy '. -
X 18
| N thinks the puck will be ...

Y
):




Strategy Example 3

Bad Guys
Good Guys
(US) (Them)

o-@- g
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Strategy Example 3

Good Guys
(Us)

Bad Guys
(Them)
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Strategy Example 3

Bad Guys
(Them)

Good Guys
(Us)

@8

Strategy Guides Workgroup Activities

A pattern
In a stream
of decigions

@8
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Your Data Strategy

o @

Highest level data guidance YOU DATA STRATEGY

available ... Moxing £ Concise, Actionable, and
pestondable by Buainess and 1!

Focusing data activities on
business-goal achievement ...

Providing guidance when
faced with a stream of
decisions or uncertainties

Data strategy most usefully
articulates how data can be
best used to support
organizational strategy

This usually involves a
balance of remediation e e e
and proactive measures 42 Digtal Literacy Series Sl ?:vle\:ardcl:yMicbe?:eCoung
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Program verview

o @

Definitions

— Data Warehousing

— DM BoK guidance

— Legacy to digital conversion (cloud) + Al

Integration Data

— Incorporate leading not bleeding edge -
— Requires an adaptive rather than a prescriptive approach Warﬂhﬂllsm!l

— Emphasize engineering talent (Forward Deployed Engineer) neimagineu:
— Al enables further structural formalization

Preparation

— Emphasis on storytelling first and visualization second ﬂlﬂlill!l

— Analytics is both ubiquitous and not well understood nl_nnwered
— Keep improvements practically focused by strategy

Best Practices Bl at Scale
— Cannot use what is not understood-understand what you have

— PDCA (plan, do, check, act)

— lIteratively refine/cull with respect to strategic direction ﬂﬁ ?ﬁTﬁ'ED
Take Aways/References/Q&A TTLDATAVERSITY
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Reframing the question

From: How shall we build this data warehouse?
(or worse) ... What should go into this warehouse?
To: How can warehousing capabilities solve this business challenge?

(better still) ... How can warehousing capabilities
solve this class of business challenges?

Other examples

Are you ready for warehousing?

— Foundational practices

— Project deliverables

Will you get it right the first time?

— Is the business environment constantly evolving?

— Do you have an agreed upon enterprise-wide vocabulary?
Is your data warehouse intended to be the
enterprise audit-able system of record?

— Extract, transform and load requirements
— Data transformation requirements
— How fast do you need results?

Y Performance of inserts vs reads
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https://aiinstitute.hbs.edu/platform-digit/submission/skywise-bringing-data-analysis-to-the-airline-industry/

Skywise

T DIGITAL INNOVATION AND TRANSFORMATION
MBA STUDENT PERSPECTIVES

COURSE ASSIGNMENTS

Assignment: Competing with Data

Skywise: Bringing Data Analysis to the Airline Industry

By Crimson Ranger

Alumni

POSTED NOV 13, 2019

Airbus launched its Skywise system to allow its airline customers to collect and better analyze their aircraft data with the goal of
improving operations and reducing costs.

The global airline industry is constantly looking for ways to manage controllable costs (maintenance, fleet optimization, aircraft
performance) as it responds to cost trends outside of its control (fuel prices, taxes, global growth trends, macroeconomic shocks).
Against this backdrop, aircraft manufacturers seek to differentiate themselves by offering superior after sale services to further reduce
the operating costs of their aircraft. In June 2017, Airbus launched its open aviation data platform, Skywise, “to support the digital
transformation of the industry and add value for our customers’ operations”[1].

0@ @
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In m_:iatio!l, _(Iata Isn'tjust large—it's disconnected.
Five million parts across thousands of glohal
suppliers.

i

Fragmented Ecosystem High-Freguency Telemetry

Data wae siloed acnoss Ylight ope, maintenance loge, Wedern acrenaft libe the #3550 geuerate massive volumes of
engineering specs, and supply chain ERPs. Decition- sensor data that legacy data wancliouses stuggyle to

malsing neguined weebs of manual ETL and erose- operationalize in neal-time.

departmental aligament,

Caleatation for pen-flight telemetry volume (Up to 178|day).

Skywise

Obigects

AR The degétal tuwins of pluysical assets. Euvery engine fart
B o ot goenmed ot in Sy

Lonke oy netatimalipe betiwcen objects, (onnccting senson telemetny

e e Uni A bl allos shop—{loon engineers




Write-Backs (e.g., Palantir Foundry, Bl tools)

1. TRADITIONAL READ-ONLY ANALYTICS

ANALYTICS + Separate user action required

DASHBOARD . S and opeaton
&BI TOOLS

= « Data is stale
7y + Manual data entry to act

ANALYSIS
& INSIGHT

DATA
WAREHOUSE ANALYTICS
DATA LAKE 4 DASHBOARD

READ-ONLY ACCESS \ & BI TOOLS {‘

{e.g., Inventory Shortage
Found)

S *Datais stale
« Manual data
entry to act

SYSTEMOF [
RECORD
(e.g., ERP, CRM)
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Write-Backs (e.g., Palantir Foundry, Bl tools)

1. TRADITIONAL READ-ONLY ANALYTICS 2. OPERATIONAL WRITE-BACK SYSTEMS
(e.g., PALANTIR FOUNDRY)

+ Separate user action required + INSIGHT-TO-ACTION LOOP ‘ o + Seamless intervention

ANALYTICS » Disconnect between - DIRECT DATA & SO « Informed by context
DASHBOARD ,, Insight and operation MODIFICATION « Governed and audited

& BITOOLS % . Data s stale AUNTITRAR S CLOSED ACTION LOOP + Automated follow-up

. Manual data entry to act ) A REAL-TIME DATA CONSISTENCY
WORKFLOWS

ANALYSIS INTEGRATED

OPERATIONAL
& INSIGHT
WAREHOUSE / ANALYTICS { VERIFIED OBJECTS INTEGRATED
DATA LAKE DASHBOARD & ACTIONS APPLICATIONS &

READ-ONLY ACCESS &BITOOLS OPERATIONAL Ul

N
- & GOVERNED
< *Datais stale ) 7 RRIE BACK
V3 S °P'111shes valigated : (APR‘:CESSI
changes an ction Type, rules,
entry to act coml?\ands securilyyghecks)
* Seamless intervention
SYSTEM OF KEY ADVANTAGE + Informed by context
RE&OP%RM Closes the gap between analysis and execution, SYSTEMS OF + Governed and audited
(e.g., ERP, CRM) enabling users and Al to act decisively in RECORD + Automated follow-up
real-time within a governed environment (ERP, CRM, ETC.)

The dashboard or application layer allows users—or automated agents—to click a button, edit a table row, or
trigger a workflow that immediately writes changes back to the production databases or source tools.

An engineer or Al agent doesn't just read an alert saying an aircraft engine valve is worn out; they execute a
"Schedule Inspection" or "Reroute Part" action.

The platform runs validation rules, checks user permissions, logs an audit trail, updates the internal ontology
state, and pushes the change out via API directly to the underlying transactional systems (like an ERP).
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The Ontology: Mapping Reality

Extensions beyond rows and columns

Foundry maps relational data into a Digital Twin. Instead of
querying tables, data professionals interact with high-level Objects:

»= Aircraft: Aggregates flight
history, sensor feeds, and
age.

®s Components: Links parts
to maintenance cycles
and serials.

“9 Maintenance: Connects
labor availability to parts
inventory.

n nottlenecks—imegralin_g
housands of glohal suppliers.

Eliminated supply chai




Maintenance Cost Saving 10%
AOG (Aircraft on Ground) -15%
Root Cause Analysis 4x Faster

Tec‘l;\Ops

S & Tollin=s Acrospace

Launch 2017 500 Airlines and 12k Aircraft

- @



By the Numbers

Capalitity Status | Wetnie
12,300+ Aneraft
~1 Terabyte | #4350
Petabyte Seale
55,000+ Personnel

150+ Companies

Airbus

With Skywise, unleash

the full potential of every aircraf

Higher operational efficiency

and productivity

Improved aircraft design

Airlines

Services for improved flight ‘
operations, maintenance, asset

utilization, and disruption
management

Lessors
Asset utilization
optimization

Third-Party Developers

Market for value-added
services

N

MROs

Optimized issue identification
with in-flight data

Airports

Services for optimized air
and ground traffic
management

skywise

N

Suppliers

Predictive maintenance

Improved component design

Passengers

Seamless experience and
transparency on delays

Airworthiness

Accelerated certification process
Real-time visibility on flight
status




AIP:

Next Pha

A}(ijrbu:y Dislpat%her: - Tail F-ABCD: Tail F-EFGH: Tail F-1JKL:
“Identify tails with rising fue PUMP || LMs & GENERATIVE Al Found: 3 tails at risk. [nspection [nspection
temperature across the AS20fleet” 11 commercial & Open-Source) [l Acton proposed: Scheduled (20) g Scheduled (4h)

—— Schedule Inspection.
> Analyzing sensor data via

Foundry Ontology... ’ 41‘7/4?‘»\ AIP CONTROL PLANE =

Found: 3 tal atrigk. (Governed Agemlc Al

Acnonlmposed Schedule A/ Ll

: Ispectio, 4 INS cno INSPECTION
S =] | REQUIRED"|

/Aazq
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—_  THEONTOLOGY: SEMANTIC OBJECT MODEL OF THE ENTERPRISE.
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J
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Program verview
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Definitions

— Data Warehousing oy
— DM BoK guidance =
— Legacy to digital conversion (cloud) +Al

Integration Data

— Incorporate leading not bleeding edge -
— Requires an adaptive rather than a prescriptive approach warﬂnﬂllsm!l

— Emphasize engineering talent (Forward Deployed Engineer) nﬂimagineu:
— Al enables further structural formalization

Preparation )
— Emphasis on storytelling first and visualization second fllﬂllllg
— Analytics is both ubiquitous and not well understood nl_nowered

— Keep improvements practically focused by strategy
Best Practices
— Cannot use what is not understood-understand what you have

Bl at Scale

— PDCA (plan, do, check, act) ﬂﬁ
— lteratively refine/cull with respect to strategic direction gﬁTﬁ-ED
Take Aways/References/Q&A WIAVERSITY
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Missed Opportunities?

Data Management Practices

black-box

Stimulus Response

"Warehoused" Data

Marts
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Missed Opportunities?

Data Management Practices

black-box

Stimulus Response

@ ..:' &

Y g

"Warehoused" Data

Marts o



In Sum

Engineering and Architecture

— Effective data warehousing requires skilled
engineering talent and a holistic, adaptive

architectural approach, rather than a prescriptive,

cookie-cutter method.
Data Preparation and Quality

— The absolute the need to separate "the wheat from
the chaff," with a focus on eliminating redundant,
obsolete, or trivial (ROT) data before it enters the

warehouse.

lterative Development

— Continuous improvement cycle (plan, do, check, act)
iteratively refines the data warehouse capabilities in

alignment with strategic business direction.
Business Alignment

— Stressing that data warehousing must be driven by
business needs and a clear strategy, with a focus on

using warehousing capabilities to solve specific

business challenges rather than just building a large

repository.

PILLAR 1: PILLAR 2:
ENGINEERING & DATA

ADAPTIVE PREPARATION
ARCHITECTURE. & CULLING.

Replace “cookie-cutter” Move beyond simple
templates with skilled talent inventorying to “culling”—

and blueprints that guide separatinf %he wheat ?mm the
long-term strategic growth. chaff to eliminate ROT.

PILLAR 3:
ITERATIVE PDCA
DEVELOPMENT.

Knowledge hardens after the
third cycle of the Plan-tio-
Check-Act (PDCA) continuous
improvement process.

PILLAR 4:
STRATEGIC
BUSINESS
ALIGNMENT.

Data strategy must drive IT
aequisition, solving specific
business challenges to
deliver measurable RDI.
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Meta Data Models

FETER ATRZN

XML IN DATA MANAGEMENT

SHWILEY ST H AP Wi '

Universal
Meta Data
Models

ORTA MODEL PRTTERNS

Conventions of Thought

David Marco
Michael Jennings

Source:http://dmreview.com/article_sub.cfm?articlelD=1000941

Volume 3
Universal Patterns
for Data Modeling

Len Silverston
Paul Agnew

(ALY, PRACEAL RELASLE .

The Data Model
Resource Book
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Overview of CWM Metamodel

Warehouse
Management (Warehotuse; Warehouse
Process’
Analysis o _ -
niormation usiness
Visualization g Nomenclature
resourees 00:;:::;[' Relational :r‘:::::“ Ilimnal
[OhjectModel) ‘—
Foundation T o ! coT—

Deployment

ObjectModel
[Core, Behavioral, Relationships, Instance)

http://www.omg.org/technology/documents/modeling_spec_catalog.htm
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htpsfanytingawesome.com

Data literacy
Standard data

Data supply

wriien sides 89

hitpsfanytingawesome.com

Data literacy
Standard data

Data supply

on s0ex 90



-

This cannot happen without investments in
engineering and architecture!

Standard data

Quality engineering/
architecture work products
do not happen accidentally!

91

Leverage point - high performance automationG

This cannot happen without investments in
data engineering and architecture!

Standard data

These are necessary but
insufficient prerequisites to
successful Al augmentation
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U pcom i n g Eve n tS 19:00 UTC [2:00 PM NYG) | , Pelel‘nik#en, PhD

Metadata Matters: Powering Al

Data Discovery and Context
13 October 2026

Data Quality by Design: Ensuring

Reliable Inputs for Al Systems 1
10 November 2026 ey

PUT THESE
Data Governance/Stewardship in ON YOUR

Action: Governing Al's Data for éALENdAR )

Long-Term Value
8 December 2026 (1| para-ep Brought to you by:

ONLINE

e,
@.@ Note: In this .pdf, clicking any webinar title opens the registration link _lél- DATAVERSI-I-IY93

. . . - Thg (ase for the
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MONETIZING
DATA MANAGEMENT

LTERACY

PETER AIEN WITH JUANITA BILLINGS

0 The Case for the Chief
20% off A
0O Enterprice Data Data Officer
. Executive Monetizing Data
d Ire Ctl fro m th e Recasting the C-Suite Management
y Ensuring that Business to Leverage Your Most
H and IT are in Synch in Valuable Asset 1/'Casa Shxies
p U b I I S h e I" the Post-Big Data Era lllustrating How Data
(The Chinese sveraging (Big an
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Chief Data Officer improve their data
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Enter the code
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Peter I Aiken

Data Reverse
Engineering
The CDO Journey:
Insights and Advice for
Data Leaders

kanythingawesome Apply coupon

@~.ﬁ@

94



L.EXQCUﬁVQ Datg O%)};_
Iferacy Tpa,-n,-n P

STILL

=
=

=
I

Bad Data

Bad Resul

@

from 7!he DAMA Guide to the Data Management Body of Knowledge © 2019 by DAMA International

Corporate Information Factory Architecture

Reference Data Historical
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Applications
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Corporate Information Factory Architecture

Raw Detailed data

Operational / Transactional Application data of the enterprise.
The raw detailed data provides the source data to be integrated
into the Operational Data Store (ODS) and DW components. They
can also be in database or other storage or file format.

Integration and
Transformation

This layer of the architecture is where the un-integrated data
from the various application sources stores is combined /

integrated and transformed into the corporate representation in
the DW.

Reference Data

Reference data was a precursor to what is currently referred to as
Master Data Management. The purpose was to allow common
storage and access for important and frequently used common
data. Focus and shared understanding on data upstream of the
Data Warehouse simplifies the integration task in the DW.

Historical Reference Data

@~.ﬁ@

When current valued reference data is necessary for transactional
applications, and at the same time it is critical to have accurate
integration and presentation of historical data, it is necessary to
capture the reference data that was in place at any point in time.
For more discussion on reference data, see Chapter 8 Master and
Reference Data Management.

from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International

97

from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International

Corporate Information Factory Architecture

Operational Data Store
(ODS)

The focus of data integration is meeting operating and classically
operational reporting needs that require data from multiple
operational systems. The main distinguishing data characteristics
of an ODS compared to a DW include current-valued vs. DW
historical data and volatile vs. DW non-volatile data.

Note: ODS is an optional portion of the overall CIF architecture,
dependent upon specific operational needs, and acknowledged as
a component that many businesses omit.

Operational Data Mart
(Oper-Mart)

A data mart focuses on tactical decision support. Distinguishing
characteristics include current-valued vs. DW historical data,
tactical vs. DW strategic analysis, and sourcing of data from an
ODS rather than just the DW. The Oper-Mart was a later
addition to the CIF architecture.

Data Warehouse (DW)

The DW is a large, comprehensive corporate resource, whose
primary purpose is to provide a single integration point for
corporate data in order to serve management decision, and
strategic analysis and planning.

The data flows into a DW from the application systems and ODS
,and flows out to the data marts, usually in one direction only.
Data that needs correction is rejected, corrected at its source, and
re-fed through the system.

Data Marts (DM)

@~.ﬁ@

The purpose of the data marts is to provide for DSS / information
processing and access that is customized and tailored for the
needs of a particular department or common analytic need.

98



from The DAMA Guide to the Data Management Body of Knowledge © m by DAMA International

Corporate Information Factory Architecture

Applications Isolated Operational Limited to data within one
Reports application instance

ODS Integrated Operational Reports requiring data from multiple
Reports source systems. Typically, they have

more operational than analytical
orientation, with little historical data.

DW Exploratory Analysis The complete set of corporate data
allows for discovery of new
relationships and information. Many
BI data mining tools work with flat-
file extracts from the DW, which can
also offload the processing burden

from the DW.

Oper-Mart Tactical Analytics Analytic reporting based on current-
values with a tactical focus.
Dimensional data modeling
techniques employed.

Data Mart Analytics — classical Inmon’s early focus was on
management decision “departmental analysis”, which was
support, and Strategic experientially true for real-world
Analytics organizational issues, such as

political and funding expediency.

Later work expanded concepts to
common-analytic needs crossing
departmental boundaries.

o @

Goals and Principles

1. To support and enable effective
business analysis and decision
making by knowledgeable
workers

2. To build and maintain the
environment/infrastructure to
support business intelligence
activities, specifically leveraging
all the other data management
functions to cost effectively
deliver consistent integrated
data for all Bl activities

jof . m from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International
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Activities ey ' I

Understand Bl information needs i X \

L/ /t

Squea lmng "1 5

Define and maintain the DW/BI
architecture

/ Waving

Process data for Bl ‘ 1 1
Implement data warehouse/data marts
Implement Bl tools and user interfaces
Monitor and tune DW processes

Monitor and tune Bl activities and performance

from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International
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& - .: & from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International

Primary Deliverables
DW/BI Architecture

Data warehouses, marts,
cubes etc.

Dashboards-scorecards

Analytic applications

Files extracts (for data mining, etc.)

Bl tools and user environments

Data quality feedback mechanism/loop
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Roles and Respg

tion Architects

Suppliers

— Executives/managers™ overnance Council
— Subject Matter Experts

— Data governance counci Bl Professionals
— Information consu
— Data producers * )plication Users

— Data architects/a and Reporting Users

'pplication Developers and
rchitects

Participants

— Executives/ma

ata integration Developers

— Data Steward itects

— Subject Matte dors and Architects

o @

from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International

Technology
ETL

Change Management Tools
Data Modeling Tools
Data Profiling Tools

Data Cleansing Tools

Data Integration Tools
Reference Data Management Applications
Master Data Management Applications
Process Modeling Tools

Meta-data Repositories

Business Process and Rule Engines
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Guiding Principles
Obtain executive commitment and
support.
Secure business SMEs.

Be business focused and driven. Let
the business drive the prioritization.

Demonstrate data quality is essential.
Provide incremental value.
Transparency and self service.

One size does not fit all: Find the right tools and products
for each of your segments.

Think and architect globally, act and build locally.

Collaborate with and integrate all other data initiatives,
especially those for data governance, data quality and
metadata.

Start with the end in mind.
Summarize and optimize last, not first.

@ . & from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International
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More Analytical Applications
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Typical Analytical Applications for Internal Processes

Activity-based costing (ABC). The first step in activity-based management is
to allocate costs accurately to aspects of the business such as customers,
processes, or distribution channels; models incorporating activities, materi-
als, resources, and product-offering components then allow optimization
based on cost and prediction of capacity needs.

Bayesian inference (e.g., to predict revenues). A numerical estimate of the
degree of belief in a hypothesis before and after evidence has been observed.

Biosimulation (e.g., in pharmaceutical “in silico” research). Manipulation of
biological parameters using mathematics and/or rule bases to model how
cells or other living entities react to chemical or other interventions.

Combinatorial optimization (e.g., for optimizing a product portfolio). The
efficient allocation of limited resources to yield the best solution to partic-
ular objectives when the values of some or all of the variables (e.g., a given
number of people) must be integers (because people can't be split into
fractions) and there are many possible combinations. Also called integer
programming.
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More Analytical Applications (continued)
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Constraint analysis (e.g., for product configuration). The use of one or more
constraint satisfaction algorithms to specify the set of feasible solutions.
Constraints are programmed in rules or procedures that produce solutions
to particular configuration and design problems using one or more con-
straint satisfaction algorithms.

Experimental design (e.g., for Web site analysis). In the simplest type of ex-
periment, participants are randomly assigned to two groups that are equiva-
lent to each other. One group (the program or treatment group) gets the
program and the other group (the comparison or control group) does not. If
the program results in statistically significant differences in the outcome
variable, it is assumed to have the hypothesized effect.

Future-value analysis. The decomposition of market capitalization into cur-
rent value (extrapolation of existing monetary returns) and future value, or
expectations of future growth.

Monte Carlo simulation (e.g., for R&D project valuation). A computerized
technique used to assess the probability of certain outcomes or risks by
mathematically modeling a hypothetical event over multiple trials and com-
paring the outcome with predefined probability distributions.
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More Analytical Applications (continued)
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Multiple regression analysis (e.g., to determine how nonfinancial factors af-
fect financial performance). A statistical technique whereby the influence of a
set of independent variables on a single dependent variable is determined.

Neural network analysis (e.g., to predict the onset of disease). Systems mod-
eled on the structure and operation of the brain, in which the state of the sys-
tem is modified by training until it can discriminate between the classes of
inputs; used on large databases. Typically, a neural network is initially
“trained,” or fed large amounts of data and rules about data relationships—
for example, “A grandfather is older than a person'’s father.”

Textual analysis (e.g., to assess intangible capabilities). Analysis of the fre-
quency, semantic relationships, and relative importance of particular terms,
phrases, and documents in online text.

Yield analysis (e.g., in semiconductor manufacturing). Employing basic sta-
tistics (mean, median, standard deviation, etc.) to understand yield volume
and quality, and to compare one batch of items with another—often dis-
played visually.
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