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6. Generic Data Models

6.0 Welcome

Barry Williams
Principal Consultant
Database Answers Ltd.

barryw@databaseanswers.org

6.1 Introduction

This Chapter will discuss a number of different Generic Data Models.

6.1.1 What is this ?

Generic Data Models are generalised solutions to problems that occur many times and perhaps in slightly different
forms.

When we look around us, we can find many examples of the same situation occurring repeatedly.

A simple example is making a reservation or buying something, like a newspaper or a coffee.

6.1.2 Why is it important ?

Generic Data Models are very powerful because they cover a wide area of applications.

They expose the underlying structure of a specific area of application. This can be used to identify the common
occurrences of Design Patterns and provide insight to a variety of solutions.

This Chapter includes a selection taken from this list on the Database Answers Web Site :-

a. Circus (Events & Players)

b. Customers and Services

c. Document Management

d. Father of All Models

e. Generic Foundation

f. Generic Me and My Life

g. Organisations and People

h. Organisations, People and Transactions

Organisations, Members & Meetings
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j.  Patient Care
k. Reservations
I.  Shrek 2 Movie (Events & Places)

m. Transport
n. User-defined Hierarchies

6.1.3 What will | Learn ?

You will learn how to quickly recognise and understand situations similar to ones that you have already
encountered and for which you have a solution in your head — in other words, a Generic Data Model.

6.2 Circus

This Model is a very interesting example of a generic Model involving Customers, Events and People.
In this case, of course, the People are Performers.
The Model centres on Events and performers.
There is a Many-to-Many Relationship between them.
Other Relationship Rules that we can see include :-
e A Performer can have one or many Skills
e Thereis a defined list of Skills
e An Event takes place at a specified or unspecified Place.

e AnEventis a ‘Super-Type’ and has Journeys and Sows as Sub-Types.
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Flaces

place_id

place_type_code (FK)
place_name
place_description
other_place_details

Ref Flace_Types

[rata Model for a Circus
Barny Wiilliams
Frincipal Consultant
[ratab asefAnaners. com
Sth. July 2004
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Ferfarmers

| ewvent_id

place_type_code

place_type_description
&g Circus HQ, YWenue

place_id (FK)
event_type_code (FK)
event_from_date
event_to_date
event_name
event_description

event_type_code _|J

event_type_description
eq Pedormance, Tour

|G'|‘-: other_swent_details

performer_id L b

Ref harital_Status

marital_status_code (FK)
gender

date_of_birth

first_name

last_rname
other_performer_details

marital_status_code

marital_status_description
eg bl S arl

Fef FPerforming_Skills

skill_code

skill_name
shill_description

JE'_erforrner Skillz
performer_id (Fk)
shill_code (FK)

T_L
|
|
|
|

L‘g,re ars_of_experience

——

Jdourneys

|
|
|
|
| Ref Event Types
|
|
|
|
|

— —ﬂ{:&]’eue nt_id (FI)

T i
|
|
|
|
|
|
|
|
|
|

___Q{;

rom_wenue_place_id (FK)
o_wenue_place_id

Show

| 3

Aucts

reue nt_id ¢F K]

-

Lringmaster_perfnrmer_id [FED
o

-
} e event_id (FK)
performer_id (FK)
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6.3 Father of all Data Models

This is a wonderful Data Model that shows a design for a foundation for all other Data Models that can possibly be

created.

This could be considered to be a variation of the "Entity-Attribute-Value" Approach and Wikipedia has a useful

entry -
e  http://en.wikipedia.org/wiki/Entity-attribute-value _model
The Father of All Data Models
Barry Wiliamz
Databazefnswers.org
September 18th. 2009
Relationship ] | Thing ( Type_of_Thing ]
PK relationship_id PK thing_id PK type_of thing_code
Fi relationship_thing_id 1 — — —4FK dype: cif thing Gode: = —t type_of_thing_description
Fi relationship_thing_id_2 thing_detai= eqg Entity
FK type_of relationship_code g Department, Employee
relationzhip_detailz
. i L

|
A

Attribute | ( Type_of Attribute |
PK type_of attribute_code

%/ |
iE

( Type_of_Relationship \l

PK of_relationship_code PK attribute_id - : e
ggf__uf__relatinnship_dtscriptign FK thing_id :—“:,-EJ -|_ type_of_attribute_description
&g Child - Parent FK type_of attribute_code €9 Money

attribute_detaiz
eq Salary
- .
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6.4 Me and Events in my Life

Generic and Specific Data Models are very important because they illustrate how a number of specific Data Models
can be incorporated into one Generic Model.
In this case, the concept of a Life-Cycle from the Cradle to the Grave is used to generate Scenarios :-

1. Baby (Me and Mommy)
2. Teenager (Traffic Cops and Tickets

3. Student (Behaviour Monitoring)

4, Adult (Partnerships and Relationships)
5. Adult (Golf Club Tournament)
6. Senior Citizen (Health Centres)

Here is the Page :- http://www.databaseanswers.org/data_models/generic_and specific models/index.htm

Generic Data Model for Me and My Life
Barry Wiliamz
DatabazeAnswers.org
September 21=t. 2005

Tr . A o
Me
PK my_id
firzt_name
( Events ] middle_name
PK event_id last_name
event_name gender :
event_description date_of_birth

My_Events Teenager ( Senior_Citizens 1
PK my_event_id PF my_id PF my_id PF my_id
FK my_id teenager_detailz adult_detailz senior_citizen_detailz
FK event id

event_date
event_details

Page 6



Learning Data Modelling by Example Chapter 6) Generic Data Models

6.5 Retail Customers

This Section provides a very powerful and broad set of Models that can be used as a foundation for a wide range of
Generic applications.

It consists of a Top-Level ‘overview’ Data Model, with Subject Area Models for the Entities that appear in the Top
Level Model.

6.5.1 Top-Level Model

This is the Top-Level Model and is shown on this page on my Database Answers Web Site :-

e http://www.databaseanswers.org/data models/generic retail/index.htm

| Customers

| @ Customer_ID

@ Document_ID

[

The following Sections contain a Data Model for each of the Entities in the Top-Level Model shown above.
You will see that the Subject Area Models all follow a similar Pattern :-

e  Generic Entities

e ID fields for Primary Keys

e Codes for Reference Data
Following this simple pattern allows us to extend each Model and still maintain a basic common architecture.

Here are the Subject Area Models, listed alphabetically :--
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6.5.2 Customers

Chapter 6) Generic Data Models

You can see that the dominant Entity is Customers, as you would expect.

Customers have only one Address so there is a Foreign Key for the Address ID in the Customers Entity.

Each Customer can have multiple Payment Methods, such as Cash, Cheque and so on.

This gives us a Many-to-Many Relationship between Customers and Payment Methods and we resolve this with an

‘Associative Table’ called ‘Customer Payment Methods’.

| Ref_Payment_Methods \|

@ Payment_Method_Code
Payment_Method_Description
eg Cash, CC,DC, Cheque
eq Amex, Gift Card

4

| Customers_Payment_M etho-ds?

Customers

Customer_ID

Payment_Method_Code
Account_Details

@ Customer_ID
@ Address 1D
@ Customer_Type_Code

Gender_MFU
Email_Address
Contact_Details
First_Mame
Widdle_Mame

Last Mame
Date_Became_Customer
Date Last Purchaze
Other_Details

Card_Detailz

}g___

( Ref_Customer_Types

@ Customer_Type_Code
Customer_Type Description
eg Anonymous, CRM, Cnline

Addresses

>o— — —o—]
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6.5.3 Documents

You can see that the dominant Entity is Documents, as you would expect.
This Model assumes that each Event creates at most one Document, and maybe not any.
Is also provides for a member of Staff to optionally issue a Document.

Documents can, of course, be of a predefined number of different types, such as Purchase Orders and Sales

Receipts.
Events
@ Event_iD
@ Customer ID
@ Org_Unit iD
@ Product iD
@ suvpplier iD
Event_Detailz
|
X
[ Ref_Document_Types | [ Documents | Staff
(@ Document_Type_Code @ Document_ID @ Stafi_ID
Document_Type_Description —— 0| @ Document_Type Code First_Name
&g Purchase Order @ Event iD Widdle_Name
£g Sales Receipt @ ssusd by Staff ID [0 — —— —& Last_Mame
Date_lz=ued Date_of_Birth
Document_Text Date_Joined_Staff
Other_Detailz Date_Left Staff
eg PO, Sales Receipt Other_Detailz
— A
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6.5.4 Events

You can see that the dominant Entity is Events, as you would expect.
This Model is very simple because we have not repeated the Entities which are shown in the Top-level Model.
Therefore, the only additional Entity that we show is for Event Types.

Typical Events would be Customers Purchases and raising Purchase Orders.

Events & |( Ref_Event_Types ]

@ Event_iD @ Event_Type_Code
@ Customer_ID e — Event_Type_Description
@ Event Type Code eg Customer Purchase
@ Org_unit_ID &g Raize Purchase Order
@ Product ID
@ Supplier_ID

Start_Date

End_Date

Other_Detailz
- A
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6.5.5 Organisation

Firstly, we see a familiar Pattern of Entity and Entity Data Types.
In this case, of course, it is Organisations and Organisation Types.

Then we introduce the concept of Inheritance because Staff, Stores and Warehouses are all different types of
Organisation.

]

| Organisation |;10 [ Ref_Organisation_Types
@ Org_Unit_ID :_}0 sy (@ Organisation_Type_Code
(@ Organisation_Type_Code Organization_Type_Description

@ Parent Org_Unit_ID eq Staff, Stores, Warehouse
Org_Unit_Details

&g Outlets, Staff

O

I

.

Staff Stores Warehouses
Staff_ID @ store_iD Warehouse_ID
Aﬁgrg_lgs_f[) @ Address 1D @ Address ID

First_Name Store_Name Warehouse_Name
Middle Name Date_Opened Date_Opened
Last N_ame Date_Clozed Date_Closed
Date_of Birth Selling_Space Storage_Space
Date joined Staff Other_Details Other_Details
Date_Left_Staff T T
Other_Details

|
T | I

T

Addresses

@ Address_ID
Addresz Line 1
Address_Line_2
City_Town
Postcode ZIP
County_State_Province
Country
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6.5.6 Products

You can see that the dominant Entity is Products, as you would expect.
It is interesting to see the ‘Rabbits-Ear’ or recursive relationship on the Product Catalogue Entity.
This is a very powerful technique which says ‘An Entry in the Product Catalogue can be related to a Parent Entity’.

By using this simple technique, we are able to implement a hierarchy.

P
| Product_Catalogue |}g I

@ Catalogue_Entry_ID

@ Franet Catslogue Entry ID
Catalogue_Entry_Description
£q Shirtz, Shoes

=i
|
|

( Ref_Colours \l Products_ Ref_Sizes
@ Colour_Code e @ Product ID @ Size_Code
Colour_Code_Description @ Catslogue Entry 1D Siez_Description
gg Red, White or Blug @ Colour_Cods eq S,M,L XL XML
@ size_Code
Product_Price
Product_Description
Other_Detailz
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6.5.7 Suppliers

You can see that the dominant Entity is Suppliers, as you would expect.
We can see a familiar Pattern with a Suppliers Entity and associated Reference Data.
We can also see two Many-to-Many Relationships broken down into two One-to-Many Relationships :-

e  ASupplier can have many Addresses, such as Billing, Warehouses, Regional Offices, Head Office and
so on.

e Many Suppliers can also share the same Address
There we show this Many-to-Many broken down with an Associate Entity that we call Suppliers Address.
For each record, we have an Address Type Code field that tells us what type of Address this is for each Supplier.
The same argument applies to Suppliers and Products.

We recommend this as an exercise for the student ;-0)

| Suppliers e
resses
POt @ Supplier_ID
ify Product_ID @ Supplier_Status_Code @ Address_ID
ifh Catsiogus_Entry ID Supplier_Details Address_Line_1
@ Colour_Code Address_Line_2
@ Size Code —+ y ol City_Town
Product_Price | Postcode_ZIP
Product_Description | County_State_Province
Other_Details Country
A ’ -
b3
% 5 | Ref Supplier_Status
(Suppliers_Pmducts“l @ Supplier_status_Code f_Supijers_Addresses
Supplier_ID Supplier_Status_Description Supplier_ID
Product 10 Address_ID
Date._First_Supplied | Ref Address Types || | Address Type Code
Date_Last_Supplied (@ Address_Type_Code

Address_Type_De=cription
eg Head Office
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6.6 Shrek Movies
My wife enjoyed the Shrek 2 movie so | created this Model.

It turned out to be a very interesting exercise in generality.

You can see that Events are the dominant Entity which are the Super-Type, and examples of Sub-Types are
Journeys, Weddings and people Falling under a Spell.

| also found a need for Inheritance so creating the Data Model turned out to be a worthwhile task.

Shrek 2 [ata Model
Barny Wiilliams
Frincipal Consultant
[CratabaseAnanears. com
Sth. July 2004

Flaces

Flayer=

place_id H— — — — — — 1 player_id

place_type_code (FI)
place_name

| species_code (FK)
place_description |

name

_ | gender
number_of_legs

| other_player_details

ather_place_details 1

| £ A

Events Ref_Flayer Species

ol

Fef_Place_Types

place_type_code event_id species_code

place_type_description place_id (FK) species description

ag Farbucks Coffae Shop ewent_type_code (Fk) &g Ogre ar Pussin-Boots
ewent_from_date

ewent_to_date
ewent_name

|

|

|

|

| Fef_Ewent Types ewent_description
| event_type_code A other_event_details
|

|

|

|

|

|
|
|
|
|
event_type_description Guest_List |
|
|
|
|
|

aqg Journey, Wedding

50y

eﬁ% Fall_under_a_Spell  Weddings '
[ E— H - .
event_id (FK) _ (exrent_id (FI) event_id (FK) \ge

from_place_id (FK) E L-Effe ot_of_the_spell bride_player_id (Fk) §

L g
to_place_id
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6.7 User-Defined Hierarchies

Here is the page Link :-

e  http://www.databaseanswers.org/data_models/user defined hierarchies/index.htm

The Model shows an Entity-Attribute Value design which is described quite well in Wikipedia :-

e http://en.wikipedia.org/wiki/Entity-attribute-value_model

Uzer-Defined Hierarchies Diata Model The top level of each Hierarchy ig, of course,
Barry Wiliams defined by the Entity with a Parent ID of zero
18th. June 2004
DatabaseAnswers.org In thiz de=ign, each Entity andAttribute
iz owned by a specific User.

Ref_Data_Types ]

PK data_type code
data_type description
&g Autonumber, Date

. Il
J g ¢

Attributes Entities |

PK user_id

uger_details

-
PK attribute_id PK entity_id
FK dats typs code FK parent entity id
FK user id FK user id
attricute_name entity_name
attribute_length entity_description
other_details 3 other_detailz

T T
-

_I
A A
Entity_Attributes |

PK entity_atiribute_id

FK entity_id

FK aftribute_id
=equence_number
primary_key %N

U

;

Entity_Data

PH data_rcd id

FK entity atiribute id
datetime_value
char_vale
number_wvalue
money_value
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6.8 Usual Suspects
Here is the page Link :-

Chapter 6) Generic Data Models

e http://www.databaseanswers.org/data_models/usual suspects/index.htm

The striking aspect of this Model is that the approach of ‘Usual Suspects’ applies in many environments in everyday

life where this pattern can be identified :-

o  People wear specific kinds of uniforms

e They use a particular Jargon

e They behave in predictable ways which we can call ‘Tribal Customs’

[

Situations

PK situation_id

situation_name
situation_description

Data Model for Usual Suspects
Barry Williams
Databazefnswers.org
January 1st.. 2010

A

&g Football, Foxhunting

B B R W B I

T

T b

2

Uniforms

Usual_Suspects

Tribal_Customs

Jargon

PK wniform_id
FK situation_id
uniferm_name

uniform_description

PK wsual_suspects_id

FK role_id
FK situation_id

usual_suspects details

PK tribal_customs_id
FK situation_id
tribal_customs_details

&g Daily Routines
eg Meetings

PK jargon_id

FK situation_id
jargon_phrase
jargon_meaning

&g Footballers Strip

&g Riding Jodphurs
o

It

eq Work, Play

eg Goal, Touchdown

PF role_id
PF uniform_id
comments

Role_Uniforms

|
|
_I_

Roles

] PK role_id

Reference Material

PK
FK

ref_material_id
situation_id
ref_material_source
ref_material_title

ref_material_dezcription
eq Footballer Contractz

eg Legal Precedents

role_name

&g Footballer

role_description

&g Hunt Master

L

Events

|
|
|
|
|
|
|
|
A

Value_Systems

PK event_id
FK tribal_customs_id

PK wvalue_system_id
FK situation_id
value_system_name

FK value system id ?9
event_name value_system description
event_de=zcription &g Materialistic Goals
eqg Football Game eg Objectives
&g Hunt Meeting eg Religious Principles
", -

Deliverables

PK
FK

deliverable_id
situation id

deliverable_name
deliverable_description

&g Football Goal or Touchdown
&g Legal Deckion

-
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6.9 What have we learned ?

In this Chapter, we have learned about Generic Data Models.
These are Models that can apply to many real situations that share a common structure.

A good example is Usual Suspects that can apply to many situations and which we discuss in the Section above.
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