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1. Dreadful Information Technology Statistics (Standish 1995 & 1999)

Per cent
Utility (Gasand 365 Respondentson the
Electricity) Success of Client/Server
Result Classification Companies Development Efforts
Succeed 24 16
Challenged 43 53
Failed 33 31
L egend Category Description
Succeed On-time, within budget, features as promised
Challenged | Late, greater than budgeted, less features than
promised
Failed Cancelled outright
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Top Three Reasons for Success
1 User Involvement
1 Executive Management Support

1 Clear Statement of Requirements

Top Three Reasonsfor Failure
1 Incomplete Requirements
1 Lack of User Involvement

1 Lack of Resources
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2. DatalsExecuted Policy
1 Datais“what” remains after Policy is executed.
1 Processes are the Procedures through which the policy execution is accomplished
1 “Data’ Definitions are thus Policy Definitions
1 Data Administration, Data Standardization, and Database Design isa“ Enterprise Policy
Specification” activity
To have Complete database isto have BOTH defined policy and supporting procedures...
1 Each table is the data representation of a policy's definition

1 The rules by which rows are added, deleted, and modified are the mechanisms necessary for policy
execution, that is, the policies procedures

1 A fully defined policy includes both its complete definition and its necessary steps for coherent
execution

1 Interrelated collections of rows form more comprehensive policies

We must be about Complete Database, that is, Database Objects
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DBM S and the History of Policies and Procedures

I Complete database DBM S from 1969 thru the mid 1980s via CODASY L DBMS which
had both integrated Policy & Procedures

But relational DBM S (SQL :1986-SQL :1992) exalted data (Policy) but trashed processes
(Procedures)

Now finally, SQL:1999 has re-joined Policy (data) & Procedures (process) into asingle
ANSI DBMS standard*

More on SQL:1999 can be obtained from www.wiscorp.com in the article and presentation, “ Great News, The
Relational Model is Dead.”
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When Only Data is Defined

Semantic Control

Key Questionsregarding data distribution Centralized Decentralized
effects Data Storage Control

Centralized Decentralized | Centralized | Decentralized
|sdata able to be shared among sites? yes yes no no
I sconcurrent processing of the same data yes maybe no no
possible?
Are common or cor poratereports possible? yes yes no no
Can therebe an overbearing " big brother™ yes maybe no no
feeling?
Istherelocal control and ownership? no maybe yes yes
Doesthere need to be common data standards yes yes no no
& policies?
Can there be common and enforced business no no no no
rules?
Can local data requirements be satisfied? maybe yes maybe yes
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When Only Processes are Defined

Questionsregar ding program/system distribution
effects

Development Contr ol

Centralized

Decentralized

Execution L ocation

Centralized [ Decentralized | Centralized | Decentralized
I sthe same program ableto be shared among yes yes no no
sites?
I sconcurrent processing of the same data yes maybe no no
possible?
Are common or corporate reports guaranteed? yes maybe no no
Can therebe an overbearing " big brother™ yes maybe no no
feeling?
Istherelocal control and ownership? no maybe yes yes
Doesthere need to be common processing yes yes no no
standards & practices?
Can there be common and enfor ced data no no no no
standards?
Can local processing requirements be satisfied? maybe yes maybe yes

6
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But when Both Policy (data) and procedures (processes) are defined through
Database Objects

Semantic Control
Centralized Decentralized

Questionsregar ding database obj ect
distribution effects Development Control

Centralized Decentralized | Centralized Decentralized

Are database objects able to be shared among yes yes no no
sites?

I sconcurrent processing of the same database yes maybe no no
object instance possible?

Are common or corporatereports possible? yes yes no no
Can therebean overbearing " big brother™ yes maybe no no
feeling?

Istherelocal control and ownership? no maybe yes yes
Doesthere need to be common data standards yes yes no no

& policiesfor database objects?

Can there be common and enfor ced business yes yes yes no
rules aswell as standard data semantics?

Can local data requirements be satisfied? maybe yes maybe yes

Copyright 2000, Whitemarsh Information Systems Corporation
Proprietary Data, All Rights Reserved
7




WRAD 2000: Achieving Enterprise Wide Data Semantics Standardization in Support of Data Warehousing

3. “Database Objects’ Exist Within a Knowledge Worker Framework

Knowledge Worker Framework

Man-M achine I nterface

Machine Interface Man
Business
Database Information Business Business
Deliverables | Mission Object System Event Function Organization
Scope List of business List of major business List of business List of interface List of major business | List of organizations
missions resources information Systems events scenarios
Business Mission Resource life cycles Information Event sequencing and | Business scenario Organization charts,
hierarchies sequencing and hierarchies sequencing and jobsand descriptions
hierarchies hierarchies
System Policy hierarchies | Specified data model Information system Invocation protocals, Best practices, quality | Jobroles, responsi-
and Database object designs input and output data, | measures and bilities, and activity
models and messages accomplishment schedules
assessments
Technology Policy execution Implemented Data Information systems Presentation layer Activity sequencesto | Procedure manuals,
enforcement Model application designs information system accomplish business task lists, quality
instigators scenarios measures and
assessments
Deployment Installed business Operational Data Model Implemented Client & server Office policies and Daily schedules, shift
policy and information systems windows and/or batch | proceduresto and personnel
procedures execution accomplish activities | assignments
mechanisms
Operations Operating business | Application Interface Operating Start, stop, and Detailed procedure Daily activity
DataModels information systems messages based instructions executions, and
assessments

W
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Why isthe Knowledge Worker Framework |mportant ?

I United States Gover nment Accounting Office’s Allocation of I nformation
Technology Failures

Knowledge Worker Framewor k
Man-M achine Interface
Machine Inter-face Man Row Totals
of GAO
Business Allocated
Database I nfor mation Business Business Organ- Errorsin
Deliverables Mission Object System Event Function ization Per cent
Scope 5 2 3 1 3 4 18
Business 5 3 2 1 6 6 23
System 3 2 2 1 12 8 28
Technology 1 0 0 0 8 6 15
Deployment 0 0 0 0 5 5 10
Operations 0 0 0 0 3 3 6
Col. Totals 14 7 7 3 37 32 100
Note: All numbers expressed as Percent allocations of errorsto cells

12 Gray cellsareIT Cells
If I'T were Zero Percent Failurethe 95% of all I T Systemswould still fail
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Knowledge Worker Framework Columns

Business .
Mission 8%%2%86 Information ggzg}cgss Function Organization
] Systems
Accomplish
I Trigger
Employ
| Operate
A Thru
Knowledge Worker Framework
Mission Database Object Busu_ness Infor- Business Event Function Organization
mation System

Scope To besuccessful at Knowledge Worker Management, all rows and columns must be integrated through:
Business 1 An overall metadata model
System
1 Methodology or work breakdown structure to move intra and inter-cell
Technology
I . . .
Deployment 1 Metrics to predict the effort for small to large projects
Oper ations 1 Deliverable specifications supported by objective quality control measures
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4. Data (Policy & Procedures) Exists Across 5 Data Architecture Classes

Reference Data

o

9

s

Eii\@/

=

=

Wholesale

1=
=

Original
Data Capture

Transaction
Data Staging
Area Databases

Subject
Area
Databases

Warehouses Databases,
Wholesale & Retail
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Data Architecture Class | Key Characteristics

Reference Data Durable codes and long value alternatives
Company-wide standard semantics

Source of al valid and invalid values

Changed data history supported by conversion mappings

Original Data Capture Original business data
Captured at source
Application specific
Vendor package if possible

Transaction Data Staging Business transaction data

Area Transformed to common format
Application specific

Custom, but simple applications

Subject Area Databases Integrated business data
Broad and comprehensive
Subject area coverage
Custom, but simple

Data Wholesale | End-user businessdata | Data Warehouse Quality isINFINITELY
Warehouse Specific needs design proportional to the Multiplicative Sum of
Application specific all previous data qualities. If all previous
Retail Vendor package if iISGREAT, DWH isOK. If all previousis
possible bad then DWH isUNBELIEVABLY
BAD!
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5. Achieving Data Standar dization

Goal: Where ever practical, anything that is the same should:

1 Mean the same however it is named or deployed
1 Have the same data semantic characteristics

These Business Facts arethe same!!

| Estimated North East Sales Amount USD | 5

Accuracy Estimated
Geography North East
SalesAmount |5
Currency UuSD

Regardless of whether the businessfact isresident in:

Original data capture

Transaction data staging area
Subject area database

Data warehouse (wholesale or retail)
Reference data
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Key Meta-models I nvolved in Data Standar dization

1 Semantic hierarchies
1 Data elements
1 Specified data models
1 Implemented data models
1 Operational data models
I Application interface data model e o e Data
Derived and Compound
Data Element Structures Eg, Address, Full Name
Semantics ﬁ
Hierarchies

§ Data Element Domains
Data Elements

Semantic Templates
for Context Independent
Business Facts

Application Specific
SQL Views to Access

Eg, Wage Data
ifi Application Interface
Specified J
Data Models Data Models

A

Technology Independent DBMS Vendor Dependent
Entities, Attributes & DBMS Schema, DBMS Table
Relationships Implemented DBMS Column, etc.

Eg, Project, Employee, Role, Data Models Eg, Oracle/Sybase SQL DDL

& Project Assignment
Technology Dependent
Tables, Columns, PKey & Fkeys

Operational

Eg, ANSI SQL for Project Data Models
Employee, Role, etc.
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Employing Semanticsto Data Element Domain, Data Element, and Attributes

Data Use Modifiers

Units
Dollars
Data Type
Role L "Compensation" & |
"Dollars" N Data
Element
Domain Common
. Business
Compensation — "Compensation" & "Compensation” Name
"Money" N P
Salary
Business Fact
"Salary" & "Business
"] Fact" N y Data
Element
. e — "Salary" <
Semantic Modifiers
) . "Hourly Wage & Entity " "
Geographic | > North American North American ~|* . Employee
Temporal i "Hourly Wage & "Hourly 4
g (Gl VR Current Year' [© |  Wage"
Attribute
Accuracy j . "Hourly Wage &
» Final -~
Final
Person
Organization T
»  Central Office Hourlylw?fgef?( - . . Human
Central Office Entity Subject Resources
Area Hierarchy
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Data Standardization M etadata Data M odels Exist Within an Overall M etabase

Metabase Domain

Information Needs

Missions Characteristics
Organizations Information Needs and Inventory
Functions and Charactersitics Management
Organizational | Persons (type, frequency, media)

and Functional | Roles

Analysis and
Management Database Obijects

Databases & Data Model
and Database [l Analysis,
Objects Inventory and
. Resources, Life Cycles Management
Resource Life Cycle | R[ C Inter-relationships g
Specification, Business
Analysis and Business )
Management Information Information
Systems & Systems
Characteristics § Inventory &
Management
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The Metabase Exists Within an Overall Information Technology Environment

USER

Operational
System

Need

L 4.
Create Apgliclgtion (iglsest Accomplish
Application acxage Software Generation, System )
Model Packages, or Custom \Implementation
Current Enterprise Coding
Database (EDB)
Specification .
Complete Design
d Impl tati
ARP Specs. an mppcle;rrllen ation
D/
Current EDB Spec. (
p A Detailed Design

&

] Implementation Strategy
5 3,
) EDB Change Determine
Assess R EDB & ARP .
gmts. Design &
Impact Add & Change .

Specs. Implementation

EDB ADD Rgts. Strategy
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ThereareKey Intersections Among...

Data
Archi

Classes

ture

KW
Framework
Row
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Data Architecture Classes and Knowledge Worker Framework Rows

Data Architecture Classes

Knowledge

Worker Original Transaction Subj ect Data War ehouses
Framework | Reference Data Data Staging Area Retail or
Row Data Capture Area Databases | Wholesale | DataMarts
Scope _

Business Every database and database project

System from every data architecture class

Technology must go through every Knowledge Wor ker

Deployment Framework row

Operations
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Data Architecture Classes and | nstances of Data M odels

Data Architecture Classes

- . Data War ehouses
Original Transaction

I nstances of Reference Data Data Staging | Subject Area Retail or

Data Models Data Capture Area Databases Wholesale | DataMarts

Semantics Absolutely and unconditionally, only one across the entire enterprise

[E)Ia a As few unique data elements within each database architecture class as possible

ements

Specified Asfew asis possible for each different policy triple: { subject, entity, and attribute}

Implemented | Onefor each | Onefor each | Onefor each | Onefor each | Onefor each | Onefor each
database database database database database database

Operational Onefor each | Onefor each | Onefor each | Onefor each | Onefor each | Onefor each
deployed deployed deployed deployed deployed deployed
DBMS DBMS DBMS DBMS DBMS DBMS
database database database database database database

Application A view for A view for A view for A view for A view for A view for

Interface each database | each database | each database | each database | each database | each database
& program & program & program & program & program & program
interface interface interface interface interface interface
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Uniquely Database: Define Once, Use Many Times

antic Hierarchies

Data Elements

Specified Data Model

Implemented Data Model

Operational Data Model

Quantity of Instances

Application Interface Data Mode
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6. TheData Standardization Work Plan

Phase 1.

Data Standardization Project Planning, which providesthe work breakdown
structurefor planning data standar dization projects

Perform overall data standardization project planning

Determine and achieve consensus on overall goals and objectives
Determine and achieve consensus on success and eval uation measures
Review, revise, and achieve consensus on work breakdown structure (WBS)
| dentify business unit involvement in project and phases

Identify and assign staff and accomplish project estimates

Acquire computing environment and training

)OO

Review, revise, and achieve consensus on al deliverable content and format for all comparison, difference, and
resolution reports including

|dentified “data element”?s

Business domains of “data element”s

Existing “ data element” characteristics such as business domain, and other semantics

Enterprise standard (international, regional, national, and local) “data element” characteristics
Difference between existing and enterprise standard

O

Inter business unit automation interaction
Inter business unit human communication interaction
Estimated resources (hardware, software, peopleware, and time) required to resolve semantic differences

G

G

G

G

Develop resolution mechanism for “data element” semantic differences including

G

G

G

C Identify and quantify business risk and/or impact associated with unresolved differences

Here, data el ement refers to data element domains, data elements, attributes, columns, DBMS columns, or view columns as
applicable during the data standardization projects. A data element is a semantic template, not a value bearing fact.
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Phase 2

Data Standardization “data element” Identification and Analysis, which provides
thework breakdown structurefor identifying thecritical “data element” sthat are
candidatesfor data standardization

Identify, assign staff and accomplish phase estimate

|dentify phase project manager and determine members of phase team
Develop detailed phase estimate

Accomplish resource loading, build PERT, Gantt and CPM charts for phase
Present phase plans and revise as necessary

|dentify and assign administrative support

Identify and acquire automation/tools support

entify or develop mission and perform analysis
|dentify or create overall mission for data standardization area
Create appropriate subordinate missions relevant to the data standardization area
Create mission for data standardization area
Create, store and validate through reporting the mapping between enterprise standard missions and the missions
of the data standardization area
Create mission comparison, differences, and resolution report
Analyze report, rank issues, and make assignments for differences resolution
Identify relevant database domains

entify or develop database domains and perform analysis
Select or create appropriate database domains
Create appropriate subordinate database domains relevant to the area of the data standardization area
Create database domains for data standardization area
Create, store and validate through reporting the mapping between enterprise standard database domains and the
database domains of the data standardization area
Create database domain comparison, differences, and resolution report
Analyze report, rank issues, and make assignments for differences resolution
|dentify relevant database objects

000 O000s OO0 O0O000g O00000
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1 |dentify or develop database objects and perform analysis

C Select or create appropriate database objects

C Analyze the scope, purpose and coverage of the data standardization area’ s database objects

C Create, store and validate through reporting the mapping between enterprise standard database objects and the
database objects of the data standardization area

C Create database object comparison, differences, and resolution report

C Analyze report, rank issues, and make assignments for differences resolution

Id

entify or develop database object data structure analysis

C Select or create appropriate database object data structures

C Analyze the scope, purpose and coverage of the data standardization area’ s database object data structures as
evidenced through its tables and/or files

C Create, store and validate through reporting the mapping between enterprise standard database object data
structures and the database object data structures of the data standardization area

C Create database object data structure comparison, differences and resolution report

C Analyze report, rank issues, and make assignments for differences resolution

Per

form standard “ data element” analysis
1 Select or create appropriate “ data element”s including
1 Select or create semantics for “data element”s
1 |dentify data standardization area’ s “ data element” deployment
1 Create, store and validate through reporting the mapping between standard “ data element” s and the deployed
uses of the “data element” s within the data standardization area

1 Create a comparison, difference, and resolution report for international, regional, national, and local “ data
element’s
1 Analyze report, rank issues, and make assignments for differences resolution

Copyright 2000, Whitemarsh Information Systems Corporation
Proprietary Data, All Rights Reserved
24




WRAD 2000: Achieving Enterprise Wide Data Semantics Standardization in Support of Data Warehousing

1 Perform deployed “data element” analysis

Select or create appropriate deployed “ data element” s including

Select or create semantics for deployed “ data element” s for

|dentify data standardization area s deployed “data element”s

Create, store and validate through reporting the mapping between standard “ data element” and the deployed
“data element” s within the data standardization area

Create a comparison, difference, and resolution report for international, regional, national, and local deployed
“data element” sincluding:

Analyze report, rank issues, and make assignments for differences resolution

)0

form business policy research and formulation
Identify current policy basis for the deployed “ data element”

eview and/or formulate data definitions and standards for deployed “ data element”s

Identify all deployed “data element” that are intended to embrace the same set of semantics and values by
business unit, computing system, and database

Analyze the semantics within the deployed “data element” set to determine differences

Analyze the values within sets of deployed “data element” s to determine differences

Determine the mapping between semantic differences for deployed “ data element” s differences resolution
Determine the mapping between value set differences deployed “ data element”s

OO0 OD vogg O 0O OO
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Phase 3

Data Standardization | mplementation, which providesthe work breakdown
structurefor determining the what needsto be done to achieve data standar dization
for aparticular “data element” and for its deployment throughout itsimplemented
set of data fields,

|dentify, assign staff and accomplish phase estimate

Identify phase project manager

Determine members of phase team

Develop detailed phase estimate

Accomplish resource loading, build PERT, Gantt and CPM charts for phase
Present phase plans and revise as necessary

|dentify and assign administrative support

Identify and acquire automation/tool s support

ccomplish “data element” Standardization
Obtain the report from “data element” standardization
Determine the resources (hardware, software, peopleware, and time) for required policy changes
Determine the resources required for operating system changes
Determine the resources required for existing database changes
Determine the resources required for historical data system changes
Determine the intra and inter business unit risk for not accomplishing data standardization

ssignment of management for review and approval
Present the report that identifies, analyzes, and costs the effect of nonstandarization of critical “data element”s
Present the report that identifies the costs of a critical “data element” data standardization effort
Present the recommendation for data standardization
Obtain a management decision to remain the same or to proceed with data standardization effort
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1 Proceed with data standardization implementation project

Plan project

Accomplish the database changes

Accomplish the existing computing system changes

Accomplish the policy and procedure changes

Accomplish the actual data value migration for current and historical data
Deliver the project results and develop lessons learned

)OO
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7. Financial Benefits from Standardizing Data

Cost viatechnique employed

named columns and fieldsreduced the quantity to

Activity Quantity for definition
Starting quantity of columns/fields 19,000 $6.75 million
Elimination of closely named columns and fields 3,000 $1.06 million
reduced the quantity to
Elimination of same concept but very differently 560 $200,000

28
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8. Summary
Topic Summary Point
What is Data Coherent unity of Policy and Procedures

Source of Information
Technology Errors

GAO States: ONLY 5% I T..... 95% Non-IT

What is“Complete”
Database

Specified through operational data models with BOTH data and process (a.k.a,
policy & procedures).... In short, database objects completely within the firewall of
the SQL:1999 compliant DBMS

Data Architecture Classes

Reference Data

Original data capture

Transaction Data Staging Area

Subject Area Database

Data warehouse, both wholesale and retail (data marts)

Data Warehouse Quality

Data Warehouse Quality isINFINITELY proportional to the Multiplicative Sum
of all previous data qualities. If all previousis GREAT, Data Warehouse is OK. | f
all previousis bad then Data Warehouseis UNBELIEVABLY BAD!
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Topic Summary Point
Key Metadata Models Semantics Absolutely and unconditionally, only one across the
Essential for Data entire enterprise
Standardization Data Elements As few unique data elements within each database
architecture class as possible
Specified Asfew asis possible for each different policy triple:
{ subject, entity, and attribute}
I mplemented One for each database
Operational One for each deployed DBMS database
Application Interface A view for each database & program interface
Data Standardization Project Planning, which provides the work breakdown structure for planning data
Work Plan standardization projects

“Data Element” Identification and Analysis, which provides the work breakdown
structure for identifying the critical “data elements’ that are candidates for data
standardization

I mplementation, which provides the work breakdown structure for determining the
what needs to be done to achieve data standardization for a particular “data
element” and for its deployment throughout its implemented domain.

Copyright 2000, Whitemarsh Information Systems Corporation
Proprietary Data, All Rights Reserved
30




