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Origins of Generic Modeling

e Originated in Europe in 1990’s

e Developed under EPISTLE (European Process Industries
STEP Technical Liaison Executive — STEP: Standard for the
Exchange of Product Model Data — 1SO10303)

e Clearly articulated in a white paper written in 1996 by
Matthew West (“Developing High Quality Data Models” -
http://www.matthew-west.org.uk/documents/princO3.pdf)

e The Core Model was adopted as I1SO 15926

e Implemented by Shell International in several internal IT
projects from 1995

e Managed by an application developed within Shell (code
named Genie)
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The problem

Poor data models had adversely impacted several projects.
The identified problems include:

e Some business rules are fixed in the structure of a data model.

> Small changes in the way business is conducted lead to large changes
iIn computer systems and interfaces.

e Entity types are often not identified, or incorrectly identified.

> Data, data structure, and functionality are replicated, together with
the attendant costs of that duplication in development and
maintenance.

e Data models for different systems are arbitrarily different.
> Complex interfaces are required between systems that share data.
e Data cannot be shared effectively.

> The structure and meaning of data has not been standardized,
leading to multiple efforts to “reinvent the wheel.”
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The Modeling Process

Activity
Model

Data
Requirements

Create/Update
Logical Data
Model

Technical
Environment

Create/Update

Performance
Requirements

Physical Data
Model

Business
Data

Create/Update
Data

Conceptual Data Model

Entities
Attributes
Relationships

Physical Data Model

Tables
Columns
Keys/Indices

Information

The resulting data model is a “point in time”

view of the business.
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Change Resilient Models

Business
Model

Data
Requirements

Create/Update
Logical Data
Model

Technical
Environment

Create/Update

Performance
Requirements

Physical Data
Model

Business
Data

Create/Update
Data

Standard Context
Analysis Standards
Naming Standards

Conceptual Data Model
Entities
Attributes
Relationships

Physical Data Model
Tables
Columns
Keys/Indices

Information

The resulting data model is a “standardized”
view of the business.
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Core Model - Generic Entity Framework
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The 6 Rules of Generic Data Modeling

1.

Candidate attributes should be treated as representing relationships to
other entity types.

. Entity types should represent, and be named after, the underlying nature

of a thing, not the role it plays in a particular context.

. Entities should have a local identifier within a database or exchange file.

These should be artificial and managed to be unique. Relationships should
not be used as part of the local identifier.

. Activities, associations and event-effects should be represented by entity

types (not relationships or attributes).

. Relationships (in the entity/relationship sense) should only be used to

express the involvement of entity types with activities or associations.

. Entity types should be part of a sub-type/super-type hierarchy of generic

entity types in order to define a universal context for the model.
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Objects In the Business Data Model

Has

employment
contract

Has
completed a
degree course

Person
S

Employee

D —

Graduate

N
D —

Profession

\——
D ——

Parent

\——

Any one Person can be any, one or none of the
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Identifiers

* Employee number
e Student number

» Union code

» Social Security No
Attributes

e Colour of hair
» Gender

e)
Associations
* Employer

» Address

e Children

above.



Model the “natural” entity

Employee Profession Graduate
e Employee ID e Profession ID e Name
 Name * Name e Degree
e Extension e Certified e Date

Sam Hirsch

Employee Profession Graduate

Emp_ID Prof _ID Degree

Extension Certified Date
Classified as T T T

Person

Name

Person_code
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Difference from traditional data models

model entity: —

product_code
product_name

stock _item_code Reflects a particular view of

packaging > the thing, not the thing
unit_of _measure itself.

list_price
list_price_uom

BN

A typical relationship:

Sales_ Product

product_code
product_name

stock _item_code
manufacturing_point

stock_item_code warehouse

packaging t

unit_of _measure

list_price What is the cardinality of the relationship?

list_price_uom What happens if the same stock item is sold under a new name?

What happens if the product is re-designed (a new stock item)?
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Difference from traditional models

The Generic Approach:

Stock Item

stock item_code
Sales_ Product _ Packaging
— packed in
product_code packaging_code
product_name
List Price

unit_of _measure

list_price_id
. list_price
price of list_price_uom
start_date
Changes to relationships between Sales Product and the other end_date
entities are represented by new instances of the association
entities.
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Implementation - Logical Model

Class Parent Association
Between Classes

Start_date Child Start_date
End_date End_date

Parent

Child /[\

ltem Parent /| 4 Association h
N Between Items
Start_date Child /] Start_date
End_date N End_date )
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Implementation Example

Eastern Sales

PN
Department Employee )
Is assigned to
Dept. Name Employee Name g

Dept. Code Employee Code

Samuel Hirsch

LY. Association
Class g Sctween Classes

| S

+ [l Department ]
: \ Parent

Eastern Sales

+ W Employee [ ]

Samuel Hirsch

Michael Enfield
Child /f\

Peter George
Parent

4 .
Assoclation
Between Items

R

Dan Summers

Western Sales
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Implementation Example — Data Storage

- Association
Between Classes

Child

Department 1/1/1753 12/31/9999
Parent

Employee 1/1/1753 12/31/9999

Assigned to 1/1/1753 12/31/9999

Association
Eastern Sales 1/1/1753 12/31/9999 Between Items

Samuel Hirsch 1/1/1753 12/31/9999

1/1/1753 12/31/9999

1/1/1753 12/31/9999

Samuel Hirsch
Michael Enfield
Peter George

Dan Summers
Western Sales
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Managing Change

Object ID Entity

1001 Object

Object

Assoc.
Type

Object

Object

Name Parent

Department

Employee

Assigned to

Eastern Sales

Samuel Hirsch

Central Sales

Start Date

1/1/1753

1/1/1753

1/1/1753

1/1/1753

1/1/1753

1/1/1753

1/1/1753

1/1/1753

1/1/2004

1/1/2004

1/1/2004

End Date

12/31/9999

12/31/9999

12/31/9999

12/31/9999

12/31/9999

12/31/9999

12/31/9999

1/1/2004

12/31/9999

12/31/9999

12/31/9999

- Association
Between Classes

Parent

Association
Between ltems

H.] Department

El . Eastern Sales
.] Employee

. Samuel Hirsch

“B Michael Enfield

. Peter George
. Dan Summers

l" B western Sales

+ g ban summers
Western Sales




Reporting — Automated Star Schemas

The generic data store

becomes a “road map” for
Star-Schema deployment.

Dimension Table

Eastern Sales

A

Is managed by

Y

Northeast Sales

PANN

Is part of

N\

Boston

AN

Is assigned to

Start
Date

End
Date

Department

Region

Territory

Employee

N\

Samuel Hirsch

Supports Type 1, 2 or 3 slowing changing dimensions, automatically.
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Organizational Example

Internal Organization




Dimension Table Contents

BE_IJ[FIELD_EMPLOYEE [FIELD_EMPLOYEE_NAME [START_DATE| END_DATE [DIVISIOM [DIVISION_NAME |DEPARTMENT |DEPARTMENT_NAME |DEPARTMENT_1 |DEPARTMENT_NAME_J [DEPARTMENT_2 [DEPARTMENT_NAME_2 [DEPARTMENT_3 IDEPARTMENT NAME_3 |
175794 17579 Sahil Desai 11753 12/31/9999 015415 Sales & Marketing 15470 Warldwide Sales 15539 European Sales 15551 South European Sales SNOOQID ot classified at this level
175864 17586 Saki Nishizu 111753 12/31/9999 §i5415 Sales & Marketing 15470 Worldwide Sales 15475 US Sales 15479 Eastern Sales 15507 ortheast Sales

175934 17593 Sam Koch 111753 12/31/9999 15415 Sales & Marketing 15470 ‘Worldwide Sales 15475 US Sales 15479 Eastern Sales 15515 outheast Sales

176004 17600 Sam Siesser 1MATE3 12/31/9999 §1 5415 Sales & Marketing 15470 Worldwide Sales 15475 US Sales 15483 Westemn Sales 15627 orthwest Sales

176074 17607 Sam (Jiung) Kang 111753 12/31/9999 §i5415 Sales & Marketing 15470 ‘Worldwide Sales 15539 European Sales 15551 South European Sales SNOOID ot classified at this level
176144 17614 Samantha Strahl 111753 12/31/9999 15415 Sales & Marketing 15470 ‘Worldwide Sales 15475 US Sales 15483 Western Sales 16827 orthwest Sales

176214 17621 Samuel Hirsch 111753 1/172004 §i5415 Sales & Marketing 15470 ‘Worldwide Sales 15475 US Sales 15479 Eastern Sales 15519 orth Central Sales
176214 17621 Samuel Hirsch 11172004 12/31/9999 §15415 Sales & Marketing 15470 ‘Worldwide Sales 15475 US Sales 19018 Central Sales 15519 orth Central Sales
176284 17628 San Akdag 1MNMT753 1/172004 f15415 Sales & Marketing 15470 Worldwide Sales 15475 US Sales 15479 Eastern Sales 15519 orth Central Sales
176284 17628 San Akdag 1/1/2004 12/31/9999 15415 Sales & Marketing 15470 ‘Worldwide Sales 16475 US Sales 19018 Central Sales 16519 orth Central Sales
176354 17635 Sarah Kim 1111753 12/31/9999 15415 Sales & Marketing 15470 Warldwide Sales 15475 US Sales 15479 Eastern Sales 15511 id Atlantic Sales

176424 17642 Satoko Okuma 111753 12/31/9999 §i5415 Sales & Marketing 15470 ‘Worldwide Sales 15475 US Sales 15479 Eastern Sales 15507 ortheast Sales

|FIELD EMPLOYEE |FIELD EMPLOYEE NAME | START DATE|END DATE

1 |DEPARTMENT 2 |DEPARTMENT NAME 2 |DEPARTMENT 3 |DEPARTMENT NAME 3

17574
17586
17593
17600
17607
17614
17621
17621
17628
17628
17635
17642

Sahil Desai 111753 12/31/9999
Saki Mishizu 17101763 12/31/9999
Sam Koch 111753 12/31/9999
Sam Siesser 111753 12/31/9999
Sam (Jiung) Kang 111753 12/31/9999
CERSIET) T S—al/9999
Samuel Hirsch 111753 1M1/200
Samuel Hirsch 1/1/2004 | 12/31/9994
Smtaled o Pk FE = 2004
San Akdag 1/1/2004 | 12/31/9994
Sarah Kim 111753 12/31/9999
Satoko Okuma 1/1/1753 ) 12/31/9994

16551
16479
16479
16483
15551
16483
\> 15479
L 19018
15479
19018
16479

15479

South European Sales

Eastermn Sales
Eastern Sales
Western Sales

South European Sales

FNOOID
16507
16515
16527
FMOOID

estern Sales
Eastern Sales
Central Sales

.
156519
16519

&l Salgs
Central Sales
Eastern Sales
Eastern Sales

16519
15511
15507

Mot classified at this level
Mortheast Sales
Southeast Sales
Morthwest Sales

Mot classified at this level
Morthwest Sales

Morth Central Sales
Morth Central Sales
Maorth Central Sales
Morth Central Sales

Mid Atlantic Sales
Mortheast Sales
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An Iiterative approach to the enterprise model

— - ——

- ~
e modeling RN e The generic approach allows iterative
| paradigm & ) development
N T :
~ _ principles _ _“ = The model can be evolved over time

~———_—

I e Based on the principles, the extensions get
| simpler with each extra iteration

| .
AR T AVAGD ° Eventually, new subject areas are nearly
integration : R :I :: I ::I completely supported by the existing model
oy !

model I | T

Manufacturing
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The 6 Rules of Generic Data Modeling

El.

2.

13-

E4.
ES.
EG.

Candidate attributes should be treated as representing relationships to
other entity types.

Entity types should represent, and be named after, the underlying nature
of a thing, not the role it plays in a particular context.

Entities should have a local identifier within a database or exchange file.
These should be artificial and managed to be unique. Relationships should
not be used as part of the local identifier.

Activities, associations and event-effects should be represented by entity
types (not relationships or attributes).

Relationships (in the entity/relationship sense) should only be used to
express the involvement of entity types with activities or associations.

Entity types should be part of a sub-type/super-type hierarchy of generic
entity types in order to define a universal context for the model.
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Summary

e Generic Data Modeling treats associations between things as
things themselves.

 Always suspect attributes as being things — they are, more often
than not, reflective of a particular view of the thing.

e The result is a business data model — a representation of the
whole business not just a view of data specific to a business
function.

e Generic modeling can be supported by a data storage system that
Is also generic.

e The combination of generic modeling and generic storage
provides a data infrastructure that is highly adaptive to change.

e Data driven applications can automate master data and
warehouse management.
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