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Welcome
This is the second Part of our three-part Book On Data Modelling.

This book has been produced in response to a humber of requests from visitors to our
Database Answers Web Site.
It incorporates a selection from our Library of about 950 data models that are featured on
our Web site:

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

I hope you enjoy this Book and would be very pleased to have your comments at
barryw@databaseanswers.org.

Barry Williams
Principal Consultant
Database Answers Ltd.
London, England

6. How to Understand a Data Model
6.1 Introduction

6.1.1 What is this?

This chapter is a tutorial to help you in looking at a data model, understanding it and
determining whether it is of an acceptable quality.

6.1.2 Why is it important?

It is important because it helps you to understand a data model, even if it is not one of your
principal concerns.

6.1.3 What Will I Learn?

You will learn how to read a data model, so that you will be comfortable looking at any
model, regardless of the notation and style and you will be able to understand the
underlying logic.

The approach is largely based on the concept of design patterns, which are general solutions
to common problems that occur on a regular basis.
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This tutorial starts with some simple concepts and then discusses common design patterns
based on these concepts.

The tutorial applies in two situations:
i) Data models created by reverse engineering existing databases.
i) Other data models.

This tutorial will help in the quality assurance (QA) of these data models, which might be
produced internally or externally, by partners, for activities such as data migration.

i) For the first situation, it is not appropriate to attempt a quality assurance of the model.
This is primarily because databases in operational systems have usually gone through a
series of changes and usually the impact on design has not been thought through and there
has not been time to redesign the database. The objective is primarily to understand the
database.

The many-to-many pattern will not occur because this cannot be implemented directly in a
relational database. This applies also to inheritance (see Section 3.4), which can only be
identified by implication when the model for the database is examined.

It is often useful to create a general business data model that renames tables as
appropriate to replace the physical table names with corresponding business terms.
This is different from a logical model and can usually be implemented in Microsoft Word,
rather than a data modeling tool.

For complex databases, it is usually valuable to create a top-level data model with lower-
level subject area models.

It is important to try to establish a glossary of terms covering descriptions of the most
important tables, attributes and reference data.

Another important activity is to establish the business rules that define the logic
underlying any database.

Some simple examples that can be used as templates have been shown in this book.

ii) For the second situation it is appropriate to perform a quality assurance of the model.
This would include a number of tasks, such as:

e Looking for examples of the design patterns being used where appropriate.
e Review of the reference data.
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6.2 Types of Data Models

There are three different types:

1. Business data model - this can also be called a conceptual model because it
focuses on the important ‘things of interest’ and how they are related. It can be
created in Microsoft Word and is very useful for discussion with business users.

2. Logical - this usually shows primary and foreign keys. It is invariably produced in a
data modeling tool like Dezign or ERWin.

3. Physical - this is usually close to the design of the database.

Conceptual models are often business data models, intended to be understood by non-
technical users.

Logical models add primary and foreign keys.

Physical models are often used to generate SQL to create database tables. They can also be
created by reverse engineering from an existing operational database.



6.3 Concepts

6.4.1 One-to-Many Relationships
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A customer can place many orders for products. This defines a one-to-many Relationship.

A data modeler would say “For every customer, there are many orders”.
This is shown in a data model as follows:

Sample Template:

f Customers ]

Customer_Detailz

LPK Customer_ID

D

.L

PK Order_ID
FK Customer_ID
Order_Detailz

TERM AUTHOR

DEFINITION

Customer | Joe Bloggs

Any person or organization that can raise an order

Order Joe Bloggs

A request for products to be supplied. The format of a request can
be an online form, a paper document and so on.

Business Rules: A customer can raise zero, one or many orders.
: An order must be associated with a valid customer.

Blank Template:

TERM AUTHOR

DEFINITION
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6.4.2 Many-to-Many Relationships

We can also say that an order can request many products. A data modeler would say “An
order can request many products, and each product can be in many orders”. This defines a
many-to-many relationship and is shown in a data model as follows:

Orders

Many-to-many relationship cannot be implemented in relational databases. Therefore we
resolve this many-to-many into two one-to-many relationships, which we show in a data
model as follows:

f Orders \| |( Products ]

PK Order_ID PK Product_ID
FK Customer ID Product_Detailz
Order_Detailz

d ui

Products_in_Orders

PF Order_ID
PF Product_ID
Quantity

Other_Detailz

When we look closely at this data model, we can see that the primary key is composed of
the Order_ID and Product_ID fields. This reflects the underlying logic, which states that
every combination of order and product is unique. In the database this will define a new
record.

When we see this situation in a database, we can say that this reflects a many-to-many
relationship. However, we can also show the same situation in a slightly different way, to
reflect the standard design approach of using a surrogate key as the primary key and show
the order and product IDs simply as foreign keys. We learnt in Section 2 that a surrogate
key is simply a key that stands for something else. It is a meaningless integer that is
generated automatically by the database management software, such as Oracle or SQL
Server. The values are usually consecutive integers, starting with 1,2,3,4 and so on.

The benefit of this approach is that it avoids the occurrence of too many primary keys if
more dependent tables occur where they cascade downwards. The benefit of the previous

approach is that it avoids the possibility of orphan records in the Products in an Order Table.

In other words, invalid records that have invalid order ID and/or product ID values.
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Products

PK Product_ID
Product_Detailz

PK Order_ID

FK Customer_ID
Order_Detailz

i |

FProducts_in_Drders_a{temative_desig;

PK Product_in_Order_ID
FK Order 1D
FK Product 1D

Guantity

Other_Detailz

TERM | AUTHOR | DEFINITION

Order A request for products to be supplied.
The format of a request can be an electronic message, a
paper form and so on.

Product An item that can be supplied on request.
It can be something tangible, like a car, or something
intangible, like an insurance policy.

Business Rules: An order can refer to one or many products.
: A product can appear in zero, one or many orders.
: In other words, there is a many-to-many relationship between
orders and products.
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6.4.3 Rabbit Ears

We start with the definition of a customer, which at its simplest, looks like this:

In this case, we use a meaningless ID for the customer ID, which is simply an automatically
generated unique number.

Customers

rPM: tomer_ID ‘]
{ ustomer_ J

Customer_Detailz

Then we think about the fact that every business customer is part of a larger organization.
In other words, every customer reports to a higher level within the overall organization.

Fortunately, we can show this in a very simple and economical fashion by creating a
relationship that adds a parent ID to every customer. This is accomplished by adding a
relationship that joins the table to itself. This is formally called a reflexive or recursive
relationship, or informally called rabbit ears, and looks like this:

¢
f {:ustuzrmta-rsI ]}g'

PK Customer_ID
FK Parent_ Customer_ID
Customer_Details

The customer at the very top of organization has no one to report to, and a customer at the
lowest level does not have any other customer reporting to it.

In other words, this relationship is optional at the top and bottom levels. We show this by
the small letter O at each end of the line that marks the relationship. Note that we have
positioned the Parent_Customer_ID field immediately below the Customer_ID field.

This is in line with our best practice policy of putting all key fields at the beginning of the
list, with primary (PK) fields first.
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6.4.4 Inheritance

Inheritance is a very simple and very powerful concept. We can see examples of inheritance
in practice when we look around us every day. For example, when we think about houses,
we implicitly include bungalows and ski lodges, and maybe even apartments, beach huts
and house boats.

In a similar way, when we discuss aircraft we might be talking about rotary aircraft, fixed-
wing aircraft and unmanned aircraft.

However, when we want to design or review a data model that includes aircraft, then we
need to analyze how different kinds of aircraft are shown in the design of the data model.

We use the concept of Inheritance to achieve this. Inheritance in data modeling is just the
same as the general meaning of the word. It means that at a high level, we identify the
general name of the ‘thing of interest’ and the characteristics that all of these things share.
For example, an aircraft will always have a name for the type of aircraft, such as Tornado
and it will be of a certain type, such as fixed-wing or rotary.

At the lower level of fixed-wing aircraft, an aircraft will have a minimum length for the
runway that the aircraft needs in order to take off.
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This situation is shown in the following diagram:

Aircraft

PK Aircraft_ID

FK Aircraft_Type Code

FK Manufacturer Code
Aircraft_Name
Aijrcraft_Description
Other_Details

e -

In thiz =imple example, we can see
that Seating Capacity does not apphy

O to Unmanned Aicraft and Minimum
Runway Length applies only to Fixed

Wing Aircraft.
( Fieel Wy faccoatl W (- Unmanned_Aircraft |
e ‘r:‘f'.cmﬂ-f — PF Aircraft_ID
'”'”."“m— unw.a}.r_ b Other_Unmanned_Aircraft_Details
Seating_Capacity

Other_Fixed_Wing_Details

LS

f Rotary_Aircraft

PF Aircraft_ID
Seating_Capacity
Other_Rotary_Adrcraft_Detailz

6.4.5 Reference Data

Reference data is very important. Wherever possible, it should conform to appropriate
external standards, particularly national or international standards. For example, the
International Standards Organization (ISO) publishes standards for country code, currency
codes, languages codes and so on.

For addresses, the UK Post Office Address File (PAF file) is used to validate addresses within
the UK. For customers, the overall structure is classified.

This diagram shows two basic examples of reference data that might apply to our simple
aircraft data model.
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6.4 Data Warehouses in Contrast to ERDs

Different considerations apply to data warehouses than apply to Entity-Relationship-
Diagrams (ERDs). For the purpose of this discussion, we include data marts with data
warehouses.

6.6.1 Design of an ERD

This data model is an Entity-Relationship-Diagram (ERD) for customers and orders. In
passing, we observe that we use the prefix ‘Ref_’ to indicate reference data.

&

[' Customers | ( Ref_Product_Types ‘]

PK Customer_ID PK Product Type Code

FK Parent Customer 1D Product_Type_ Description
Customer_Details eg Car, Ingurance Policy

1 i

; X

| Products
PH Order_ID PK Product_ID
FK Customer_ID FK Product Type Code
Crder_Details Product_Details

] u]

erducts_in_Drderﬂ

PF Order_ID
PF Product_ID
Quantity

Other_Detailz

We could describe it in these terms:
“Customers place orders for products of different types.”

12
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6.6.2 Design of a Data Warehouse

This data model shows the corresponding data warehouse for customers and orders.
The design of this data warehouse simply puts all data into a big basket to satisfy any
request for information from management and the business community.

[' Customers W f Data_Warehouse Facts ) (Products_i n_Drders}
PK Customer_ID :_: PK Fact_ID PK Order_ID
Parent_Customer_ID Fit Customer (D =i — —& — PK Product_ID
Customer_Details FK Dsy Date Cluantity
FE Order ID Other_Details

Orders

FK Product 1D
PK Order_ID . FK Pr‘DdUF‘.‘f‘_T_',fFE_C-DDE o _} Ref_Calendar
Customer_ID 3 Cluantity e

PK Day_Date
Averages, Countg, Totalz

KPlz, Graphg, Trends

-
Products W—e—s}é Other Derived Figures }"9 —a— Ref_Product_Types
PK Product_Type_ Code

PK Product ID

Product_Type_Description
Product Type Code

eqg Car, Insurance Poli
Product Details 2 i P,

Order_Detailz

N,

6.6.3 Reviewing the Design of a Data Warehouse

The design of any data warehouse will conform to this pattern with dimensions and facts.
Dimensions correspond to primary keys in all the associated tables (i.e. the entities in the
ERD) and the facts are the derived values that are available.

Therefore, reviewing the design of a data warehouse involves looking for this design
pattern.

With one exception, the relationships are optional because the inquiries need not involve
any particular dimension. The one exception to this rule is that the relationship to the
calendar is mandatory because an inquiry will always include a date. Of course, an inquiry
might include all data since the first records, but the principle still applies.

The purpose of the data warehouse is to make it easy to retrieve data in any combination in
order to answer questions like this:

e Which customers ordered the most products?

e Which were the most popular products in the first week of April?

e What was the average time it took to respond to orders for washing
machines?

e How many orders did we receive in May?

13
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6.5 Design Patterns

6.7.1 Addresses

Addresses can be a problematic area to handle correctly in databases.
The usual approach is to simply store:

e Three lines for the address, called simply Line_1, Line_2 and Line_6.
The Town or City

The Postcode

The County

[ J
[ ]
[ ]
e The Country

However, in the United States, the US Postal Service has established a standard of two lines
for addresses

A professional approach is to store addresses in a dedicated address file. One great benefit
of this approach is that this allows the use of commercial software to validate the
addresses.

In the UK, the Post Office PAF file is used for validation of addresses and to support a
standard format for storing addresses.

A variety of vendors, such as QAS, offer software to use the PAF file for validation.

6.7.2 Customers and Orders

The design of the ERD in the chapter on data warehouses shows a typical customers and
orders data model, which represents a widespread kind of application.

14
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6.7.3 Customers, Products and Orders

This data model demonstrates the power of rabbit ears. It shows customers in an
organizational hierarchy and product types in a hierarchical catalogue.

¢ | ¢

1
( Customers )%EJ |  Ref_Product_Types ]99'

PK Customer_ID PK Product_Type_Code
FK Parent_Customer_{D FK Parent Product Type Code
Customer_Detailz Product_Type_ Description
_I_ eg Car, In=urance Policy

|
A |

| Products
PK Order_ID PK Product_ID
FK Customer_ 1D FK Product Type Code
Order_Details Product_Detailz

i) ut]

erducta_in_Drderﬂ

PF Order_ID
PF Product_ID
Quantity

Other_Detailz

15
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6.7.4 Deliveries

6.7.6.1 A Simple Design Pattern

This data model covers the activities of delivering an order to a customer at a designated
address. The process of reviewing a data model is to ask:

“How do I describe the business rules behind this model?”

In this case, we could say “A customer can raise an order for products to be delivered to a
specified address”.



Customers

@ customer_id
@ psyment_method_code
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e 'l
Customer_Addresses

-

customer_name
customer_phone
customer_email
date_became_customer

other_customer_detailz
¥,

Addresses
customer _id @ address_id
address_id “el line_1
@ date_from : line_2
@ sddress type code line_3

date_to line_4
S o~ CW
zip_postcode
| Delivery_Routes state province _county
= country
@ route_id other_addreszs_details
route_name L -

other_route_details

I

i

i

rDeIiver[.r_Route_Locaﬂﬂns

@ location_code

@ route_id

@ location_address id
location_name
other_location_details

Products Actual_Orders
@ product_id @ actual_order_id
product_details @ order_status code
product_name @ regular_order_id
product_price actual_order_date
product_description order_details
- ) —L L, —L
& e \J:
| M
| Actual_Drder_Pm-ductﬂ Deliveries
actual_order_id @ delivery_id

product_id

@ location code

@ truck id
delivery_date
other_delivery

@ =ctusl_order_id
@ delivery status code
@ driver_employes_id

details

~

6.7.6.2 A Complex Design Pattern

This shows a complex pattern that adds regular orders to the simple model shown above.

17
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CusEtDme\r\SFIiveries Customers Customer_Addresses Addresses
army Williarmns 5
24th. February 2003 @ customer_id* customer_id* @ address_id*
13th. June 2003 ] = @ address id* ling_1
Databazednswers. org @ paymonl_method codet] | " I line_2
customer_name ' @ date from* =
customer_phane @ adoress typs code :fne_i
ine
[ Ref_Payment_Methods ] customer_emai i date to i
@ payment_method_code* =2 date_became_customer c.rty -
payment_method_description other_customer_details Mo
- &g CC=Credit Card A state province_county
—l- f/ Ref_Address_Types ] country
| @ address_type_code* other_address_details
|Regu13r_Drder_Pr0ducts] F 5

regular_order_id*
product_id*

| = SRR
¥y % A _
T/ f Employees | | Delivery_Routes

address_type_description _I__I_
‘ - &g Biling, Delivery, Residential. | |

I’ P | | Regular_Orders | @ employee_id* |
- @ regular_order_id* @ employes_address id® route_name
e @ distributer_id* employee_name other_route_details
product_details -

product_name other_employee_details

product_price
product_description _l_ }\
1

|
order_details employee_phone |
|

7?‘ Actual_Orders

-
Actual_Order_Products :

= - ; @ actual_order_id* @ location_code*
actual_order_id* T @ order_status_code* @ route_ia*

|
| [Delivery_Route_Locations |
|

i product_id* @ regulzr_order_ig* | @ location_sddress_id*
|
|
|

S

actual order_date lecation_name
Ref_Order_Status M _E}{ order_details other_location_details

(@ order_status_code* —l—
order_status_de=scription
- eg Cancelled, Delivered.

A AA
| Ref_Delivery_Status \l Order_Deliveries

@ detivery_atatus_code* —_—— — 3 D tocatiin code® 9’9_ —= truck_licence_number
delivery_status_description @ actusl_order_id® truck_detﬂils_

- eg Completed Returned @ delivery_status code®

@ criver_employes_id®

@ truck id*
delivery_date
other_delivery_details

e

Trucks
@ truck_id*




6.7.5 Maintenance

6.7.7.1 Scope

The scope of this data model is the maintenance of products by third-party companies.
The business rules state:
e A product such as a washing machine can have a maintenance contract.
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e A product can consist of product parts:
o Faults occur with these parts from time to time.
o Third-party companies employ maintenance engineers to maintain
these products.
o Engineers pay visits that are recorded in a fault log.
o They correct the faults and this is recorded in the fault log.

flnlm_Pw_Cmnuamesw

(@ company_id

@ company_type code
COMDENY_Rname
company_address
other_company_delaks

T
A

Maintenance_Contracts

|

) maintenance_contract_d

@ maintensnce_contrect company_id

conlract_star]_date
contract_end_date
other_contract_detais

(P )

@ part_id
pari_name
chargeable_yn

other_pari_detais

hAssels

Mﬂtmenanmuwn&ers]

@ asset_id

{p mairtenance_coniract_id

@ suoplier_comperny_id
asset_make
nszel_model
agzst_acquired_date

chargeable_amount

L

( Faull_Log

(g fault_log_emtry_id

Faull_log_entry_datelime

fault_description

E{ @ Feoit_log_enire_id

[ T

Fault_Log_Parts

@ ergineer_id
@ company id
sngineer_detais

i

Engineer_Visits
@ engineer_visit_id
@ engineer_id

@ rsoit_status cods
viah_start_catetima
visi_end_daletime
ather_visk_details

_n.;:;. asael_disposed_date
alher_dsiais other_faull_detnis
Agssel_Parts Part_Faults
= Il asset_id o @ part_fautt_id
i@ part_ia @ msser i
loe] @ partio
faull_shofl_name
fault_description
other_faul_deinis
LSRR T L LK R

@ fault_log_entry_id
BE par_fault_id
@ fouit_status code
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6.7.6 Subject Areas

Complex data models that are common in large organizations can best be understood when

they are broken down into a top-level model and lower-level subject areas. Typical subject
area models are ‘Deliveries and Maintenance’.

These are shown in earlier Sections of this document.

6.7.8.1 Top-Level Model
*** DOES THIS ADD VALUE??? ***

This is a top-level model showing the entities that are important at the top level. It provides
a suitable form of communication with a wide range of stakeholders.

A lower-level model has been created for each specific subject area.

. -
& (Ref_Product_Types =
Nl

Orders Products Warehouses

g g o
(Pmducts_in_[}rdersﬂ Inventory
DESIGN NOTE

The Many-to-Many Relatonship between
Orders and Products has been rezobred
with a new a=szociative Table called
"Ploductz_in_Orders”.

The =ame applies to the Inventory table
which rezolves a Many-to-Many between
Products and Warehouses.
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6.6 What Have We Learned?

In this chapter we have learned about a range of complex concepts and how they are
achieved in data models. When we have mastered this understanding we can truly consider
ourselves advanced in the art and science of interpreting sophisticated data models.

At this stage, it would be interesting and educational to look at a range of models and
consider how we could redesign them. On many occasions, there is only one really good
design but on others, there might be a choice. Trying to decide which category a particular
model falls into is a challenging and valuable exercise.
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It would be useful practice to look at this data model where you can see examples of each
of these concepts and describe them out loud:

Customers ( Product_Types 1 |
@ customer_id (@ product_type code |
customer_name (@ parent product type code !

product_type description
eq Latte or Panini

customer_phone
customer_email
customer_address _I_

other_customer_detailz
g J |

# |
A

| -

e ) Products
Orders
oduct_id
@ order_id @ product |
@ product type code

@ customer id

@ customer_payment method id

@ order_status cods
date_order_placed
date_order_paid

ingredients
product_name
product_cost

product_deszcription
other_product_details

der_order_cost
other_order_detailz

T

I

L4 R
¥ ™
(Pmductﬁ_in_[}rders] |'r Food \] dedei
product_id product_id produchid
order _id contains_nuts_yn (FE ur-rn}r_srze_mcle
quantity price price
sther details eq Muffin, Panini flavor
= eqg Starbucks Latte

L .
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7. Design Patterns

7.1 Introduction
This chapter will discuss the importance of design patterns and give some examples.

7.1.1 What is this?
Design patterns are solutions to common problems.

7.1.2 Why is it important?
They are important because they occur all around us.

Design patterns exist because they reflect the existence of common problems and common
solutions in the world of data modeling. Because of this, when we want to understand a
data model, an obvious starting-point is to look for common design patterns.

This tutorial can help you to look at a data model and understand it. It is based on the
concept of design patterns that are general solutions to common problems that occur on a
regular basis.

This tutorial starts with some simple concepts and then discusses common applications that
use these concepts.

This applies in two situations:
e Data models created by reverse engineering existing databases.
e Other data models.

This document will help in the quality assurance (QA) of these data models, which might be
produced internally or externally, by partners, for activities such as data migration.

i) For the first situation, it is not appropriate to attempt a quality assurance of the model.
This is primarily because databases in operational systems have usually gone through a
series of changes and the impact on design has not been thought through. As a result there
has not been the knowledge, commitment or time to redesign the database.

The objective is primarily to understand the database.

The many-to-many pattern will not occur because this cannot be implemented directly in a
relational database. This applies also to inheritance, which can only be identified by
implication.

It is often useful to create a general business data model that renames tables as
appropriate to replace the physical table names with corresponding business terms.

For complex databases, it is usually valuable to create a top-level data model with lower-
level subject area models.

23
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It is important to try to establish a glossary of terms, covering descriptions of the most
important tables and attributes and reference data.

Another important activity is to establish the business rules that define the logic
underlying any database.

Some simple examples that can be used as templates have been shown in this document.

ii) For the second situation, it is appropriate to do a quality assurance of the model

This would include a number of tasks, such as:

e Looking for examples of the design patterns being used where appropriate.
e Review of the reference data.

7.1.3 What Will I Learn?

You will be able to recognize design patterns when they occur and find it much easier to
cope with complex situations because you will be able to break them down into simple
components.

7.2 Addresses
This is taken from the data model shown on this page:

e http://www.databaseanswers.org/data models/customers and addresses

/index.htm

There are several options for modeling addresses.

Option 1: The Simplest Design
This is the most simple and most basic design. It stores the address in the Customer Table:

A

Customers_

@ customer_id
customer_name
date_became_customer
other_customer_detailz
address_line_1
address_line_2
address_line_3
city
county_province
Zip_or_postcode
country

24
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Option 2: A Separate Address Table

This design stores the address in a separate table, as shown in this example.

The Customer_Addresses Table makes it possible for a customer to have many addresses of

different types.

| Ref Contact_Channels
@ channel_code
channel_description
- eg EMail=Email Address,
- CellMob=Cell'Mobile Phone

Data Model for Customer Addresses
Barry Wiliams
16th. February 2010
DatabaseAnswers.org

( Customers

@ customer_id
customer_name
date_became _c
other_customer

| Cities
@ city_id
city
ustomer atate province_county
detailz country

|Customer_tontact_{:hannels |
customer_id
channel_code
@ active_from_date
active_to_date
contact_number

/

| Customers_Payment_Methods

customer_id

payment_method_code
acount_details
card_details

y

| Ref_Payment_Methods “I
@ payment_method_code
payment_method_description
eg CC=Credit Card
&g CHK=Check/Cheque

| Ref_Order_Status |

@ order_status_code
order_status_description
- &g Cancelled, Delivered.

_|.

Products
@ product_id !

]
|
|
|
|
|
|
|
|
|
}

Customer_Orders

. :
|
|

Addresses
 address_id

@ city_id
line_1
line_2
line_3
Zip_or_postcode
other_address_details

|
|
|
|
l
i
i &

e
Customer_Addresses

@ order_id
@ customer_id
@ order_status_code

order_date
order_details

Order_ltems

product_details

[§d order_id
product_id
order_guantity

@ customer_address_id

@ address id

@ address_type_code

@ customer_id
date_address_from
date_address_to

4
1

( Ref_Address_Types

@ address_type_code
address_type_ description
&g Billing, Residential.
eq Delivery, Work
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Option 3: A More General Standards-Based Design

This design also stores the address in a separate table which then makes it possible to
validate addresses using bespoke or commercial software.

This is a very valuable option because it does a lot in a short time and at a relatively low
cost.

An example is QAS software:

e Inthe US - http://www.gas.com/

e In the UK - http://www.gas.co.uk/

There is a two-line standard recommended by the US Postal Service:

e http://pe.usps.com/text/pub28/PUB28C3.html

e http://pe.usps.com/

You can find a discussion of the Universal Postal Union UPU S42 International Address
Standard, published in 2003 by following this link:

e http://xml.coverpages.org/Lubenow-UPUS43.html

The UK standard is called the PAF file (*Post Office Address File"), which favors four lines.
This design is compatible with the US and the UK standard:

T
|

A A

( Customers ] ’ Addresses
@ customer_id @ address_id
customer_name ling_1
date_became_customer line_2
other_customer_details line_3
city
—I— county_province
| Zip_or_postcode
| country
other_addrezs_detailz
| - .
|

[ Ref_Address_Types |

(@ address_type_code
address_type_description
&g Biling, Delivery
eqg Residential, Work

Customer_Addresses

@ customer_address_id

@ addess id

@ sddess type code

@ customer_id
date_addrezs_from
date_addrezs to

26



7.3 Master-Detail
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Master-detail is a very common design and is described on this Wikipedia page:

e http://en.wikipedia.org/wiki/Master-detail

A typical example master-detail is customers and orders:

e http://www.databaseanswers.org/data models/customers and orders/index.htm

Data Model for Customers and Orders
{not =howing Reference Data)
Barry Williamz
16th. December 2006

| Suppliers

@ supplier_code
supplier_nams
other_supplier_detailz
&g Bookstore or Coffes Shop

- T
@ product_id |
@ parent_product id
@ oroouc
@ supplier_code
product_price

Products

book_izbn
book_author
book_publication_date
book_title
food_containz_yn
food_name
food_description
food_flavor
food_ingredientz

other_product_detailz

Customers

@ customer_id

firat_name T
middle_name
last_name
customer_phone
customer_email
other_customer_detailz

date_order_placed

date_order_paid

der_total order_price
other_order_detail

eg Coffes and a Doughnut

Addresses

Customer_Addresses T

customer_id
address_id

@ date_from

ype_code

date_to

Customers_Payment_Methods

e

@ customer_payment_method_id

@ customsr_id

@@ pzyment_method_code

card_number
date_from
date_to

other_detailz

CL|stomer_Orders_Products]

order_id

product_id
gquantity
comments

i

(CLISIDmeI’_OI’ElEI’S_DEli‘.’eW

d order_id

date_reported

delivery_status cods

@ address_id

line_1

Zip_poestcode

state province_county
country
other_address detailz
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7.4 Data Warehouses

7.6.1 Design of an ERD

This data model is an Entity-Relationship-Diagram (ERD) for customers and demands:

( Customers 1 ( Ref_Product_Type ‘]

PK Product Type Code
Product_Type_ Description
eqg Aircraft Engine, Washer

1 T

A =

PK Customer_ID
Customer_Detailz

i Demands ) | Products ]

PK Demand_ID PK Product_ID

F¥ Customer_ID FK Product Type Code
Date_Demand_Made Product_Detailz
Date_Demand_Satisfied
Other_Detailz -T-

{ uil

rPrﬂducts_i n_a_Dema rr.q

PF Demand_ID

PF Product_ID
Quantity
Other_Detailz

We could describe it in these terms:
“Customers place demands for products of different types.”

28
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7.6.2 Design of a Data Warehouse
For our purposes, we can consider a data warehouse to be the same as a data mart.

In our professional experience, we have designed data marts that had a specific scope and
timescale and defined users. A data warehouse, on the other hand, simply puts all data into
a big basket and says “Here it is, come and get it”.

This data model shows the corresponding data warehouse for customers and demands:

Ref_Calend

PK Day_Date
Day_Number

|
||
ll
=

Data_\Warehouse_Facts

f Customers 1—9——|

PK Customer_ID
Customer_Details |
f_ Demands -} |
l— -8

Date_Demand_Made

Date_Demand_Satizfied |_ _gé_

PK Demand_ID
Other_Detailz

Pmducts APRRES TS|

PK Product_ID
Product_Detailz

7.6.3 Reviewing the Design of a

PK Fact_ID

FK Customer ID

FK Day Date

FK Demand_ID

FK Product 1D

FK Product Type Code
Quantity
Other_Detailz
Averages, Countz, Totale
Enguiriez and Reports
KPlz, Graphs, Trends
Other Derived Figures

Data Warehouse

(Pmducts_i n_a_Dem ancfl
PK Demand_|ID

—=8l— —5— | PK Product_ID

}g_

Cuantity
Other_Detailz

( Ref_Product_Type w

PK Product_Type_ Code
Product Type Description
eqg Aircraft Engine, Washer

The design of any data warehouse will conform to this pattern with dimensions and facts.
Dimensions correspond to primary keys in all the associated tables (i.e. the entities in the
ERD) and the facts are the derived values that are available.

Therefore, reviewing the design of a data warehouse involves looking for this design
pattern. With one exception, the relationships are optional because the inquiries need not
involve any particular dimension. The one exception to this rule is that the relationship to
the calendar is mandatory because an inquiry will always include a date. Of course, an
inquiry might include all data since the first records, but the principle still applies.

29
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The purpose of the data warehouse is to make it easy to retrieve data in any combination in
order to answer questions like this:

Which customers ordered the most products?
What was the most popular product in the first week of April?

What was the average time to respond to demands for the most popular
product?

e How many demands did we receive in May?



7.5 Applications
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This shows some examples of simple applications that occur frequently.

7.7.1 Customers and Orders

This typical customers and orders data model represents a widespread kind of application:
e http://www.databaseanswers.org/data models/customers and orders/index.htm

It is an example of how a many-to-many relationship between customer orders and

products is broken down into two one-to-many relationships. One of these is Customers-
_Orders to Customer-Order-Products and the other is products to
Customers_Order_Products.

Data Model for Customers and Orders
{not ghowing Reference Data
Barry Williams
16th. December 2006

Suppliers \I

@ supplier_code
supplier_nams

other_supplier_detailz
2g Bookstors or Coffee Shop

5 5
Products }OJ
@ product_id |
@ psrent_product id
@ oroduct typs cods
@ supplier_code
product._price

book_izkn
book_author
book_publication_date
book_title
food_containz_yn
food_nams
food_description
food_flavor
feod_ingredients
other_product_detailz

Customers

@ customer_id

firzt_name
middle_name
lazt_nams
customer_phone
customer_smail

other_customer_details
A
i
||

A A

Customers_Payment_Methods

Customer_Orders

Customer_Addresses

Addresses

customer_id
address_id

@ date_from
@ sddrezz_type_code
date_to

b

@ order_id
@ customer_id
@ cust
@ orosr_ststus cods
date_order_placed

mer_payment_method_id

date_order_paid

der_total order_price
other_order_detailz

&g Coffee and a Doughnut

@ customer_payment_method_id

@ customsr_id

@ payment_method_cods
card_number
dats_from
dats_to
other_detailz

CL|stomer_Urders_ProclLlcts:]

@ order_id
product_id
quantity

comments

i)

['-Custnmer_lilrclers:_l:reli'.feryI

order_id
@ date_reported

delivery sislus code

@ address_id
line_1
line_2
ling_3
city
zip_postcods
state_province_county
country

other_addresz detailz
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7.7.2 Deliveries — Simple
This data model is a simple design pattern that covers the activities of one-off deliveries
to a designated address.

The process of reviewing a data model is to ask:
“How do I describe the business rules behind this model?”

In this case, we could say:
“A customer can raise a demand for products to be delivered to a specified address

"

Addresses
Customers
3 §h address_id
@ customer_id ;
line_1
customer_name :
line_2
customer_phone |
tomer_email line_3
_— = (Customer_ﬁ.ddresses line 4
date_became_customer = : e
other_customer_details customer_id cty
4 address_id - postcode
(L @ date_from " county_area
@ sddress type code country
date to other_address_details
L

Delivery_Routes

|
|
|

|
‘ @ route_id |
| |
|

route_name

other_route_details

|
A g 9 e

Products Actual_Demands ) ( Delivery_Rome_Locations|
@ product id @ actual_demand_id @ location_code
product_name @ customer_id @ routs_id
product_price @ demand_status_code @ tocstion_sddress_id
product_description| |@h reguisr_demand_id Iocation_name
other_details actual_ demand_date other_location_details
other_details _l_
£ e
P e |
‘ AR
| 1
| Actual_Dema ml_Pro-ductﬂ | Deliveries
actual_demand _id @ location_code
product_id @ =ctusl_demsnd_id
quantity @ delivery_ststus_cods

delivery_date
other_delivery_details
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7.7.3 Deliveries — Complex
This shows a more complex pattern that adds regular demands.
- Addresses ]
Customers (Cmmmer_.ﬁ.udresaes
i address_id
(i customer_id i customner_id fiw A
CUBIOMET_Mams [ sddrese_io lm:_;'c
cusiomer_phone i@ date_from ":3 l fne 3
cusinmer_smail @ address fipe_rode e 4
dale_becams_cuslomer date Iy Eﬂ::
ciher_custemer_detail Sha—
h i Eouryly afsa
;" auntry
¥ other_address_dedails
Products 1 f Regular_Demands | Actal_Demands |r Deltvery_Routes I ’
(@ product_id @ regular_demand id (fr aciual_demand_id @ route id
produci_name @ costomsr_id = customer_ i route_name
product_pfice frequency @ demand_steius_cods niher_route_details
S i demand_desnits @ reguir_demand_id
giher, decais gctugl_demand_date

g

(Regular_Demand_Products)

i§d requiar_demand_ia
i product_id
quaniiy

oiher_deinik

;

ip

fnnmal_ﬂemanu_lﬂrmmi.ﬂ

& actusl demand_id
B product jd
quaniny

( Defivenes

impintia

@ locedon_code

@ aclus!_gemand id

@ delivery_ststug rode
delvery _date

other_debrery_detais

T
|
|
|

il

&
I
|
|
|
&

i

rﬂeliveryr_RQUTe_Luc.!ﬁuns

(1 location_code

({r rocie_id

( iocation eddress_id

lacalion_niame

ciher_loeation_details
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7.7.4 Maintenance of Equipment

The scope of this data model is the maintenance of assets by third-party companies.
The business rules state:

An asset can have a maintenance contract.

An asset consists of asset parts

Faults occur with these parts from time to time.

Third-party companies employ maintenance engineers to maintain these assets.
Engineers pay visits that are recorded in a fault log.

They correct the faults and this is recorded in the fault log.

Llﬂtruenanc-euwn&ers]
@ engineer_id

e _Q'waﬂﬁf_ﬂﬂﬂr_lﬂ

[’lnlrd_Parw_,Cmnames]
(@ company_id

@ company type code
COQENY_MBME
corpany_agiiess
other_company_detaks

T
A

hsseis

—_—— @ aszet_id

Maintenance_Contracts

|

@ maintenance_contract_ld

@ meintensnce_contract company._id

conlract_stari_date
contract_end_date
other_coniract_detais

@ maintenance_contract id
D suoplier_company_id
asest_make
azzat model
asast acquired_date

g{_. azeel_di=posed_date

olher_delais

( Faull_Log

(§ fault_log_entry_id
Faull_log_eniry_datetime
fault_dgescription
other_faul_detois

I
-+ E{ @ ol log_eniny_id

engineer_deinis

i

L

Engineer_Visits
@ engineer_visil_id
@ engineer_ig

@ reon_ststus_cods
vigh_start_daietime

visil_snd_daletime
other_visl_detaik

()

@ part_id T

pari_name g
chargeablds_yn

chargeable_amouni Assel_Parts Part_Faults
oiher_pari_detais s asset_id —[ @ part_fault_id ;:
i part_id @ sszer i r_F&Lﬂ L og_Parts
loe| @ port.ic 2 :
Faul_short_name % f““r'lt—:";:":""-"—‘d
fault_deacription Par. faut |
other_faull_delnis @ foult_status_code
SN T | T N R

7.7.5 Top-Level and Subject Areas

Complex data models are common in large organizations. They can best be understood
when they are broken down into a top-level model and lower-level subject areas.

Typical subject area models might include Finance, HR, Deliveries and Maintenance.

These are shown in earlier sections of this document.
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Top-Level Model
This is a top-level model showing the entities that are important at the top level.
It provides a suitable form of communication with a wide range of stakeholders.

A lower-level model has been created for each specific subject area.
Here is an example for a retail organization that you can find on this page:

e http://www.databaseanswers.org/data _models/enterprise data model for r
etail/index.htm

Distribution Area

Customers Area

Products Area |

£

7.6 What have we learned?

This chapter has discussed design patterns that are generic solutions to problems that occur
frequently. After we become familiar with these design patterns we can see them frequently
when we look around us. Therefore, an understanding of these patterns can be a great help
when we want to assemble a data model quickly and we can recognize that specific patterns
are relevant.

8. '‘Bang for the Buck’ Data Models
8.1 Introduction

8.1.1 What is this?
This chapter discusses some examples of small, economical data models.
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What they all have in common is that they offer a rich functionality with just a limited

number of entities, which is what we mean by ‘Bang for the Buck’.

The data models in this chapter are listed on this page on the Database Answers Web site:
e http://www.databaseanswers.org/data models/bang for the buck models.htm

8.1.2 Why is it important?

Small, economical data models are important because they demonstrate the power of the
underlying principles and concepts of Ted Codd’s original Relational Theory. They illustrate
how common situations occur frequently all around us. For example, situations involving
people and events occur every day all over the world.

8.1.3 What Will I Learn?

You will learn how to identify and understand design patterns. This will make it very easy
for you to interpret complex models.
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8.2 Customers and Orders

This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/customers and orders/index.htm

Data Model for Customers and Orders

(not zhowing Reference Data)
Barry Wiliams
16th. December 2008

[

Suppliers ]

@ supplier_code

supplier_name
other_supplier_detailz
eg Beokstors or Coffes Shop

;{F_]
ol

Products

@ product_id |
@ psrent_product id
@ oroduct typs cods
@ supplier_code
product_price

book_igkn
boek_author
book_publication_date
book_title
food_contains_yn
food_name

food dezcription
food_flavor
food_ingredientz
other_product detailz

el

Customers

@ customer_id

firzt_name T
middle_name
lazt_name
cugtomer_phone
customer_email
other_customer_detailz

T

A A

Customer_Orders

@ order_id

@ customer_id

@ customer_payment_method_id

@ order_stal,

date_order_placed

= Ccooe

date_order_paid
der_total_crder_price
other_crder_detailz

eg Coffes and a Doughnut

Customer_Addresses

customer_id
address_id

Addresses

@ date_from
type_code

dats_to

address_id
line_1

ling_2

ling_3

city

Zip_postcode
state_province_county
country

other_addresz detfailz
-

Customers_Payment_Methods

0

@ customer_payment_method_id
@ customsr_id
@ payment_method_code

card_number
date_from
dats_to
other_detailz

Customer_Orders_Products

@ order_id
product_id
gquantity

comments

(Custom er_OrcIers_DeIi*.rer{."]

order_id
@ date_reported

@ cslivery_status code
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8.3 Customers and Services
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/customers and services/index.ht
m

Customers and Services Data Model
[Bang for Buck - only & non-Ref tables)

R 'l
Barry Williams Customers Addresses
Dalgll:‘a;s‘jeuﬁn:sig?:m @ customer_id* @ address_id*
= @ address_id® line_1_number_building
customer_number line_2_number_street
cF — —| customer_name e line_3_area_locality
. customer_phone city
f Ref_Service_Categories )>g| customer_emai zip_postcode
@ service_category_code* other_customer_detaile stﬂtet_ﬂrnwnoe_cuunw
i country
@ parent_service category_code _
service_category_description _L _l_ 9 other_address_detailz
- &g Loan Natural Gas Supply. | |
_I_ I[ | f- Ref_Payment_Methods
| — —[ @ payment_method_code*
payment_method_description
- eg CC=Credit Card
| Customer_Orders | "
jk “il' _| @ order_id* |
- 5 I_ L. | @ customer_id* K ;
ervices o5 5 .
reTEe @ aner shaies code Customer_Payment_Details
@ service_id* order_date* =
@ parent_service _id start_date @ customer__payment_detalls_ld'
@ zenvice_cstegory cods® end_date @ customer_id® )
@ period_code* Sk paymen: date (F1) peyment_meﬁ'?od_code
price_per_period last_payment_date Baymeoh okl
service_name other_order_detais &g Card Number, Expiry Date.
other_service_detailz

| Ref Period Codes “I Order_ltems rRei_Drder_Status_CDdes
@ period_code* @ order_item_ic* @ order_status_code*
period_description @ order_id* order_status_description
- &g Hour, Day, Week, Month. @ service_ig* - &g Completed, Part-Filled.

order_quantity
monthhy_payment_date
menthhy_payment_amount
other_item_detaiz
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8.4 Marriages (Contemporary)
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/marriages contemporary/index.h

tm
Data b odel far ':'I'f'ltE;I'l_"F'Dfaf}' Marriages lThis taodel provides for zame-sex Mamages.
B army “illiams
T4th. &pril 2004
D atabazefnzwers.org
Addresses h People (Ref_Maﬁtal_Status_Codea]
@ address_id* @ person_id* S @ marital_status_code*
line_1_number_building @ marital_status_cods* marital_status_dezcription
line_2_number_strest firzt_name eg Married, Single.
line_3 area_locality middle_name
city lagt_name
Zip_postcode date_of_birth
state_province_county gender*
country home_phone
other_address_details email_addrezs
2 cell_mobile_phone
i other_person_detaiz
o o i i
~ - (

f People_Addresses w Marriages Ref_Marriage_Role_Codes
person_id* person_1_id* @ marriage_role_code*
address_id* person_2_id* oo — marriage_role_description
(@ date_address_from* @ married_from_date* =0 — eg Husband, Wife, Partner.

date_addrez=_to @ person_1_marriage_role code*
@ person_2 marriage_role code™®
married_to_date
other_marriage_detaiz




8.5 Marriages (Traditional)

Williams | Learn Data Modeling by Example — Part 2

This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/marriages traditional/index.htm

Addresses

Drata Model for Tradiional Marriages

B arry williams
14th. April 2004
Dratabazednzwers. o

People

@ address_id®
line_1_number_building
line_2 number_strest
line_3_area_locality
city
Zip_postcode
state province_county
country
other_addrezz details

@ maritsl_status_code*
firzt_name
middle_name
last_name
date_of_birth
gender®
home_phone
email_address
cell_mobile_phone
other_person_details

f- People_Addresses W

person_id*

address_id*

@ date_address_from*
date_addres=s_to

Marriages

husband_person_id*

wife_person_id*

i married_from_date*
married_to_date
other_marrage_detailz

L -

@ person_ic o |

(Ref_Marital_Status_Codes |

@ marital_status_code*
marital_status_description
- &g Married, Single.
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8.6 Organizations, People and Events

This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/customers and orders/index.htm

and a generic foundation model:

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

Generic Foundation Drata Model

Barry Williams
[Lratabazefnanears. com

21zt July 2004

F arhy
party_id

party_type_code (FI)

A

Organisations

party_details E?

T
Azzet %

asset_id

party_id (FK)
asset_description
other_asset_details

s

Addresses

arganisation_id

N

addres=_id E—

Feople

person_id

organization_type_code (FK)
arganisation_name
arganisation_phane
organisation_description
other_details

line_1_number_building
line_2_number_street
line_2_area_locality
city_town
state_provinee_county
countny

other_details

Ewents

MOTE : The relationships are

many-to-many which is very deceptive
because they are wvery powerful but very

concize. The specific Models
all expand to one-to-many.

ewent_id Er

first_name
middle_name
last_name=

gender
date_of_birtth

ather_person_details

ewent_type_code (FK)
ewent_from_date
ewent_to_date
ewent_name
event_objective
ewent_description
ewent_results
ather_details

MOTE :The Reference Tables are
not shown, but are implied by the Codes
which are Fareign Keys.

41



8.7 Partnerships and Relationships
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Here is the page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/partnerships and relationships/i

ndex.htm

The concept of partnerships and relationships includes:

e Civil partnerships

e Employers and employees

e Friends and associates

e Marriages

e Participants in a law suit

Addresses

@ address_id*

line_1_number_building
line_2_number_street
line_3_area_localty
city

Zip_postcode
state_province_county
country

other_addrezs_detailz

S

Parties

@ party_ia*

@ psrty_typs_cods*

@ marital_status_code*
prganization_details
perzon_details

a &J

Party_Addresses ]

party_id*
address_id*
(p date_address_from*

date_addrezs_to

i)

Relationships

party_1_id*

party_2_id*

@ relationship_from_date*

@ psrty_1_role_code*

@ perty_2 role_cods®
relationship_to_date
other_relationship_details

0 —]|
=0 —|

”Ref_Mantal_Status_{:c-des‘]

@ marital_status_code*
marital_status_description
- &g Married, Single.

L

'
Ref_Pa Type_ Codes
other_party detaile |8 —— +— _Party_Type_ ]

@ party_type_code
party_type_description
- &g Person, Organization.

fRef_ReIaﬁonsmp_Rol:-:-_Cﬂ-desw

if» role_code*

role_description
- &g Husband, Partner, Supplier.




8.8 Product Catalogues
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Here is the page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/product catalogs/index.htm

Thiz Model iz a hybrid of a Normalized Conceptual and
a Denormalized Physical Model.
The Cataleg_Contentz Table iz Denormalised and has a
fed set of fields, which makes it easy to uge.
The Cataleg_Structure i= a Mormalised Model, and allows
for an additional number of Attrbutes for each Entry in
pecific Catalogs. Thiz combination provides for a flexible design,

Product Catalogs Data Model
Barry Williams
October 16th. 2008
Principal Con=sultant
Database Answers.org

Catalogs

@ catalog_id
catalog_name

catalog_publisher
catalog_description
date_of publication

date_of_latest_revizion
A

ﬁExample of Levels in a Product Catalc-;?]

£

Catalog_ Structure
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[
$e9 11

Catalog_Contents

(@ catalog_entry_id
@ catalog level_number

@ catalog_level_number

o @ catalog_id
@ parent_catabog level_number|—} —a<T| @ mext entry_id

catalog_level_name
catalog_level description
€g Product Level

Characteristics

Level_Mumber - Level_Mame
1 - Category

2 - Sub-Category

3 - Product

@ characteristic_id
characterigtic_name
characteriztic_data_type
characterigtic_description
eg Internal Memory
eg SKU=5tock Keeping Unit

A powerful Search facility iz
easily provided by using SQL
SELECT <Product Detailz=
FROM Products

WHERE product_description
LIKE "%eSearch Term%'
UNION

SELECT =Product Detailz=
FROM  Product_Specific_Characteristics
WHERE description

LIKE "%eSearch Term%'

| Product_Definitions
catalog_level number [—]

Sl

@ parent_entry_id
@ previous_sntry_id

manufacturer

product_description

photo_filename
catalog_entry_name
price_in_dollars
price_in_euros
price_in_pounds
capacity

length

height

width

other_detailz

product_reference_number

4

fProduct_Speciﬁ c¢_Characteristics

il

characteristic_id

catalog_entry_id

catalog_level_number

characteristic_id
characteristic_Value
description




8.9 Reservations
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Here is the page on the Database Answers Web site:

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

Staff

@ staff i

@ stsff sddress id*

nickname
firgt_name

middle_name

last_name

date_of_birth
date_joined_staff
date_left_staff
other_staff_details

-

Ref_Facility_Levels

( Ref_Customer_Status ]

@ customer_status_code*
customer_status_description
eg Good, Bad.

Addresses
(P address_id*
line_1_nurmber_building
line_2_number_streset
line_3_area_localty
city

Zip_postcode

=state_provnce_county
country
other_address_detailz

e

Facilities |

@ level_code
level_code_description
eg Seats in Rows in a Cinema.
eg Vehicles in a Driving School
¥

Ref_Facility_Categories

@ category_code*
category_code_description
eqg Cinema, Driving School, etc.

—F o= (g level code®

@ facility_ic* B3

@ perent_facitity_id

@ category code®

@ sddress g
facilty_name
facilty_price
facilty_description
other_facility_detailz

.

Reservations

reservation_id*
customer_id*

facility_id*
reservation ststus code®
staff id*
reservation_datefime_from
rezervation_datefime_to
other_reservation_detailz

eeeee

-

o— —]|

H — — —o<

Customers

@ customer_id*

@ customer_sddress_id*

@ customer_ststus_code*
date_became_ customer
date_of_birth
first_name
last_name
amount_outztanding
email_address
phone_number
cell_mobile_phone_number
other_customer_details

[ Ref_Reservation_Status |

(@ reservation_status_code*
reservation_status_description
eg Cancelled, Completed.




8.10 Reservations with Inheritance
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Here is the page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/generic_reservations/generic res

ervations

inheritance.htm

Cinema

Crriving Schoal

Hairdressers

Hatel

zeneric Feservations Data Model
Barry Williams

Sth. April 2004
[ratabazefnamers. com

Fawility

Customer

8.11 What have we learned?

In this chapter we have learned how it is possible to design data models that are simple and
compact but can at the same time be very powerful in what they represent.

Inheritance and recursive relationships are two techniques that help us to achieve this.

9. Generic Data Models

9.1 Introduction

Ewent —

B A

FPayment bMethod

Ref Calendar —|—Or.::" Reserration

This chapter will discuss a number of different generic data models.
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9.1.1 What is this?

Generic data models are generalized 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.

9.1.2 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:

Circus (Events & Players)

Customers and Services

Document Management
Father of All Models
Generic Foundation
Generic Me and My Life

Organizations and People

SQ "o a0 oo

Organizations, People and Transactions
Organizations, Members & Meetings
Patient Care

Reservations
Shrek 2 Movie (Events & Places)

. Transport
User-Defined Hierarchies

bl

° 3

9.1.3 What will I Learn?

You will learn how to quickly recognize and understand situations similar to those you have
already encountered and for which you have a solution in your head - in other words, a
generic data model.

9.2 Circus

This model is a very interesting example of a generic model involving customers, events
and people. In this case the people are performers. The model centers on events and
performers. There is a many-to-many relationship between them.
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Other relationship rules that we can see include:
e A performer can have one or many skills

e There is a defined list of skills

e An event takes place at a specified or unspecified place.

e An event is a super-type and has journeys and a show as sub-types.

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

Flaces

place_id

Ferfarmers

place_type_code (FK)
place_name

place_description | é‘

other_place_details Events
| ewvent_id
T -Cr_ place_id (FK)

event_type_code (FK)
event_from_date
event_to_date
event_name
event_description

|G'|‘-: other_swent_details

Ref Flace_Types

place_type_code

place_type_description
&g Circus HQ, YWenue

event_type_code

event_type_description
eq Pedormance, Tour

| | 3

Show

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

performer_id

47

Ref harital_Status

marital_status_code

marital_status_code (FK)
gender

date_of_birth

first_name

last_rname
other_performer_details

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

——

Aucts

— —ﬂ{:&]’eue nt_id (FI)

reue nt_id ¢F K]

-

from_wenue_place_id (FK)
to_wenue_place_id

Lringmaster_perfnrmer_id [FED
o

-
} S ewent_id (FE)
performer_id (FK)

performer_role

sequence_number
minutes_duration
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9.3 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, about
which 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

y .

Relationship | | Thing ([ Type of Thing |
PK relationship_id PK thing_id PK type_of thing_code
FK relstionship_thing_id_1 — o K dype: cif thing Gode: = —t type_of_thing_description
FK relstionship_thing_id_2 thing_detais eg Entity
FK type_of_relationship_code €g Department, Employee

relationzhip_detailz

. i L

l

v |
; i

(" Type_of_Relationship | © Atribute | (" Type_of Attrbute |
PK type_of_relationship_code PK attribute_id o —— PK type_of_attribute_code
type_of_relationship_description FK thing id type_of_attribute_description
eg Child - Parent FK type of atfribute_code eg Money
attribute_detaiz
eq Salary




9.4 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 (Behavior Monitoring)

4. Adult (Partnerships and Relationships)

5. Adult (Golf Club Tournament)

6. Senior Citizen (Health Centers)

Here is the related Web page:

http://www.databaseanswers.org/data models/generic_and specific models/index.htm

Williams | Learn Data Modeling by Example — Part 2

Generic Data Model for Me and My Life
Barry Wiliamz

DatabazeAnswers.org

September 21=t. 2005

[

L

Events

PK event_id

event_name
event_description

My_Events

—_—m

Me

PK my_id
firzt_name
middle_name
lazt_name
gender

date_of birth
E——

Teenager

PK my_event_id
FK my_id

FK event id
event_date
event_details

PF my_id
teenager_detailz

PF my_id
adult_detailz

Senior_Citizens

zenior_citizen_detai
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9.5 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.

9.7.1 Top-Level Model

This is the top-level model and is shown on this page on the Database Answers Web site:

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

| Customers

| (@ Customer_ID

¢

Organisation

@ Org_Unit_ID

| Documents

|@ 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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9.7.2 Customers

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, check 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 \I Customers ( Ref_Customer_Types |
@ Payment_Method_Code @ Customer_ID }9 - @ Customer_Type_Code
Payment_HMethod_Description @ Address ID Customer_Type_Description
eg Cash, CC,DC,Cheque @ Customer_Typs_Code &g Anonymous, CRM, Online
eg Amex, Gift Card Gender_MFU
Email_Address
== Contact Details Addresses
I First_Mame (@ Address_ID
Widdle_Name Address_Line_1
|Customers_Paymem_Methods;' Joaet tseme: ooy Address_Line_2
Date_Became_ Customer City_Town
Casiomer I Date_Last_Purchase Postcode ZIP
Payment-Melhod Code Other_Detaile County State_Province
Account_Details Ot
Card_Details
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9.7.3 Documents

You can see that the dominant entity is documents, as you would expect. This model
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assumes that each event creates at most one document, and maybe not any.

It also provides for a member of staff to optionally issue a document.

Documents can be a predefined number of different types, such as purchase orders and

sales receipts.

( Ref_Document_Types “I

(@ Document_Type_Code
Document_Type Description
&g Purchase Order
&g Sales Receipt

——og

Events

(@ Event_ID
(@ Customer ID
@ Org_unit D
@ Product iD
@ Supplier iD
Event_Details

|

i

Documents

@ Document_ID
@ Document Type Code
@ Event iD
@ Issued by Staff ID

Date lz=ued
Document_Text
Other_Details

eg PO, Sales Receipt

Staff

50— — o -

@ Staff_ID
First_MName
Widdle_Mame
Lazt Mame
Date_of Birth

Date_Joined_Staff
Date_Left_Staff

Other_Details

N
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9.7.4 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 that are shown in the top-level model.
Therefore, the only additional entity that we show is for event types.

Typical events would be customer purchases and raising purchase orders.

Events ) |( Ref_Event_Types ‘]

@ Event_ID @ Event_Type_Code
@ customer_ID s — Event_Type Description
@ Event_Type_Code eg Customer Purchase
@ Qrg_Unit_ID &g Raize Purchase Order
@ Product ID
@ Supplier (D

Start_Date

End_Date

Other_Detailz
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9.7.5 Organization

First, we see a familiar pattern of entity and entity data types. In this case, of course, it

is organizations and organization types. Then we introduce the concept of inheritance
because staff, stores and warehouses are all different types of organization.

]

| Organisation |;10 [ Ref_Organisation_Types
@ Org_Unit_ID (@ Oroanization_Type_Code
@ Organisation_Type_Code =0— -
@ Parent Org_Unit_ID

Org_Unit_Details

&g Outlets, Staff

Organization_Type_Description
eq Staff, Stores, Warehouse

O

- I

Staff Stores Warehouses
Staff_ID @ store_iD Warehouse_ID
Akt @ Address 1D @ Address ID

First Nar_ne Store_Name Warehouse_Name
Middle_Name Date_Opened Date_Opened
Last N_ame Date Clozed Date_Clozed
Date_of Birth Seling_Space Storage_Space
Date_Joined_Staff et Delate Other_Details
Other_Details

Date_Left_Staff T _—\%/
|

Addresses

@ Address_ID
Addresz Line 1
Address_Line_2
City_Town
Postcode ZIP
County_State_Province
Country

9.7.6 Products

You can see that the dominant entity is products, as you would expect. It is interesting to
see the rabbit 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”.
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By using this simple technique, we are able to implement a hierarchy.

T
| Product_Catalogue |}g I

@ Catalogue_Entry_ID

@y Franet_Catalogue Entry iD
Catalogue_Entry_Description
eg Shirts, Shoes

T
|

| Ref_Colours \I Products_ Ref_Sizes
@ Colour_Code @ Product ID @ Size_Code
Colour_Code_Description : @ Catalogus Entry 1D Siez_Description
eg Red, White or Blue @ Colour Code eq 5,ML XL XXL
@ Size Coce

Product_Price
Product_Description
Other_Details
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9.7.7 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 A supplier 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.

f Suppliers ] i
Products_ @ supplier_ID Addresses
@ Product_ID @ Supplier_Status Code @ Address_ID
@ Catalogue Entry 1D Supplier_Details Address_Line_1
@ Colour_Code Address_Line_2
i Size_Code -+ Y =l City_Town
Product_Price Postcode ZIP
Product_Description County_State Province
Other_Details Country
.

W ’ L J

[ [ k]
T c | Ref_Supplier_Status

(Suppljers_Pmductsﬂl ‘@ Supplier_Status_Code IFSUDDIierS_Addresses]

Supplier_ID Supplier_Status_Description i::p”er_lli

Product_ID FF, ress_
Date_First_Supplied ( Ref_Address_Types 1—|— ~sZ| @ Address_Type_Code
Date_laszt Supplied @ Address_Type_Code

Address Type_Description
eg Head Office
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9.6 Shrek Movies

The author’s wife enjoyed the Shrek 2 movie so this model was created. It turned out to be
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a very interesting exercise in generality.

You can see that events are the dominant entity that are the super-type, and examples of

sub-types are journeys, weddings and people falling under a spell.

A need for inheritance was also found, so creating the data model turned out to be a

worthwhile task.

Flaces

place_id

place_type_code (FI)
place_name
place_description
other_place_details

Jlr“F

|
|

Fef_Place_Types

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

Flayer=

v h

Ewents

player_id

name

_ | gender

species_code (FK)

number_of_legs
other_player_details

place_type_code

event_id

Ref_Flayer Species

place_type_description
ag Farbucks Coffee Shap

Fef_Ewent Types

event_type_code

place_id (FK)
event_type_code (FK)
ewent_from_date
ewent_to_date
ewent_name
ewent_description

H— B

aother_ewvent_details

species_code

species_description

&g Ogre or Puss-in-Boots

event_type_description
aqg Journey, Wedding

50y

Journe
— S avent_id (FK) B

from_place_id (FK) E

L g
to_place_id

Fal

(exre nt_id (FK)

I_under_a_5Spell

Weddings ]

feuent_id (FI)

Leffect_nf_the_gpell [bride_plaver_id(Fm

9.7 User-Defined Hierarchies

Here is the page link:

groom_player_id
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e http://www.databaseanswers.org/data _models/user defined hierarchies/index.h
tm

The model shows an Entity-Attribute-Value design that is described quite well in Wikipedia:

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

User-Defined Hierarchies Data 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
DatabazelAnswers.org

In thiz de=ign, each Entity andAttribute
iz owned by a specific User.

Ref_Data_Types 1

PK data_type code
data_type_description
eg Autonumber, Date

T |
TS W

Attributes Entities _!

PH user_id
uzer_detgilz

PK attribute_id PK entity_id

FK data type code FK parent_entity id

FK wser id FK u=er id
attribute_name entity_name
attribute_length entity_description
other_details i other_details

T T
-

_[
A A
Entity_Attributes |

PK entity_atiribute_id

FK entity_id

FK attribute id
=equence_number
primary_key_ YN

JU

X

Entity_Data

PH data_rcd id

FK entity_attibute_id
datetime_walue
char_vaue
number_value
money_value




9.8 Usual Suspects
Here is the page link:
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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:

|
|
|
|
|
|
|
|
|
|
|
|
I
|
A

e 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

| Data Model for Usual Suspects

PK situation_id
situation_name

Barry Williams
Databazefnswers.org
January 1st.. 2010

=ituation_description
&g Football, Foxhunting

LL L LI LL

P

T

A

==

Uniforms

Usual_Suspects

Tribal_Customs

Jargon

PK wuniform_id
FK zituation id

uniform_name
uniform_description
eg Footballers Strip

&g Riding Jodphurs
g

T
Role_Uniforms

PF role_id
PF uniform_id

PK usual_suspects_id

FK role_id
FK situation id

uzual_szuspects details

PK tribal_customs_id
FK zituation id

eqg Daily Routines

i

|
_I_

Roles

eg Meetings
eg Work, Play

trikal_customs_detailz

PK jargon_id

FK =ituation id
jargon_phraze
jargen_meaning
eg Goal, Touchdown

np

Events

L |PK role_id

comments

Reference Material

PK ref_material_id

FK zituwation _id
ref_material_source
ref_material_title
ref_material description
eqg Footballer Contracts
eg Legal Precedents

role_name

&g Footballer

role_description

eg Hunt Master

|
|
|
|
|
|
|
|
A

Value Systems

PK event_id
FK tribal_customs_id

=

PK value_system_id
FK situation id

FK value system id Ej—'-&* value_system_name
event_name value_system_dezcription
event_description eq Materialistic Goals
eqg Football Game &g Objectives
&g Hunt Meeting &g Religious Principles

R A

Deliverables

PE
FK

deliverable_id

situation id

deliverable_name
deliverable_description

eg Football Goal or Touchdown
&g Legal Deckion
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9.9 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.

10. Commercial Web Sites

10.1 Introduction
This chapter will discuss data models for a number of different commercial Web sites.

The approach in this chapter is to discuss a number of independent and unrelated data
models that have some interesting characteristics.

We selected the data models in this chapter because we found them interesting. Database
Answers does not have any association with any of these commercial organizations.

10.1.1 What is this?

A selection of data models for commercial Web sites that have attracted the interest of the
author.

10.1.2 Why is it important?

It is important to gain an understanding of how simple or complex the databases can be
that support some popular Web sites. For example, Craigslist Web site is very popular but
the database behind it could be very simple.

10.1.3 What Will I Learn?

You will learn lessons that will help you if you want to build a Web site similar to an existing
one for interest, or to help you create a database to keep track of your Avon purchases or
eBay bids.

10.2 Avon Cosmetics
Here is the link to the data model on the Database Answers Web site:

e http://www.databaseanswers.org/data models/avon cosmetics/index.htm

This model was created by Database Answers in response to a request from a man
who had been in a car accident and was not able to work. With the use of our
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database, based on this model, he was able to help his wife and feel good about
himself and the support he was able to give his wife.

Awon Cosmetics Data Model
Barry Wiliams
28th. May 2004
Databasefnswers.org

Avon Representatives take orders and
then digtribute the products to clients

| Avon_Locations Addr%.s ;es
@ avon_location_code* @ ;ii:::es -
@ avon_location address id* }0 e _ = -I_ lin e_2
avon_location_name g Avon_Representatives line. 3
@ rep_id* line_4
@ evon_focahinTcooe‘ city
@ rep_order_id* @ Ep_edﬂm&_mt }O + i DSTCI}.UE
- - p_first_name state_province_county
order_date rep_last_name country
. rep_day_phone other_address_details

rep_night_phone
rep_email_address
rep_password
rep_date_of_birth

A

| Consultant_Order_Item s]
consultant_order_id*

product_id* preferred_contact_time Clients
quarntity other_rep_detaiz e @ client_id*
— @ repic®
}_ @ client_sddress_id*
@ payment_method_code*

Regular_Client_Orders

@ regular_order_id*

Products

@ product_id*

client_first_name

client_last_name

@ product typs_code* @ client_id* e client_phone
product_name order_frequency client_email
product_price order_detais date_became_client

date_last_order
payment_method_details
| other_client_detailz

o

product_description
other_product_detailz T |J_7

TV T 7

|

|

|
| Ref_Product_Types _] | |
|

o [

| Regular_[)rder_Productﬂ
@ product_type_code*

5 regular_order_id*
product_type_description product_id*

Actual_Client_Orders

&g Lipstick, Shampoo. d @ actual_order_id*
quantity = = Ref_Payment_Methods
@ order_ststus_cods® Ir —ay! =
@ rogular_order_id @ payment_method_code*

payment_method_description

T
Actual_Order_Products actl neder date
= = : &g CC=Credit Card DD=Direct Debit.

—= = T order_details

actual_order_id*

product_id*
quantity

(Ctient_order_Deiiveries) |
actual_order_id*
@ delivery_ststus_code*
delivery_date
other_delivery_detailz:

Ref_Order_Status

@ order_status_code*
order_status_description
eg Cancelled, Delivered.

[ Ref_Delivery_Status |

@ delivery_status_code*
delivery_status description
&g Completed, Returned
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10.3 Cirque du Soleil
Here is the link to the data model on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/cirgue du soleil/index.htm

This model was created by Database Answers because we enjoy Cirque du Soleil and
try to arrange company outings to coincide with their visits to London, England.

It shows an example of inheritance, where performers are a sub-type of people.

Oata Medel for Cisgue du Scleil

Principal Consultant

Databsssdnswers

LR OESSANSN

1at. Februan?2 Crganisations

Skill_Categories

| zkill_category_cods E

“T
¥

10.4 Clown Registry
Here is the link to the data model on the Database Answers Web site:

e http://www.databaseanswers.org/data models/clown registry/index.htm
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This model was created after the Clown Registry was featured in an episode of CSI.

s
Customers Addresses
@ customer_id @ address_id
gender line_1_number_building
customer_first_name line_2_number_strest
Ref Clown_Types \I Clowns customer_last_name line_3_area_locality
= = : date_became_customer city
@ clown_type_code @ clown_id date_last_booking S posinods
inti e 2 lown_type code . =
clown_type_description o< @ clown_type_ other_customer_details E TR .
eg Auguste Hobo,Character, clown_name - ccitalt 7T
&g White Face. clown_description _I_ i oy .
other_address_details
b firzst_name | @ L )
lagt_name Fil i _I_
Ref_Act_Features gender | I(Custnmer_hddresses ] |
(@ feature_code EEIE—_”f_-:j"t“ " | custc-mer._m |
feature_description ale_joled_regisry | address_id
eg Sculpture Balloons,do Comedy Magic, date_lefl_registry : | @ thne idress fhom |
eq Juggle, Sing Songs, other_clown_detaie date_address_to |
eq Stit Walk, Tell Stories, il I 1 |_ $Emy e o
eq Unicycle, Use Animals or Puppets. q —[ r
) A A
£ ; :
Bookings

(@ booking_id
@ customer_id

- @ booking_address id
(C!own_Perfonnance_Locaﬁons} @ booking_status_code
location_code booking_date
clown_id other_booking_detailz

Iy

i) i)

(C!own_hct_Features}
feature_code
clown_id

-




10.5 Dog Whisperer
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Here is the link to the data model on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/dog whisperer/index.htm

This model is based on the Dog Whisperer TV show. It shows an example of
inheritance, where performers are a sub-type of people. When we watch the TV show,
it soon becomes apparent that Cesar Millan (the so-called ‘Dog Whisperer’) has a very
structured approach to solving dog’s behavioral problems by focusing on the dog’s
state of mind, which always ends as calm and submissive.

The foundation is that all problems have prescribed treatments that are designed to
achieve a desired outcome. This gave the TV program an interest beyond just dogs.

PK visit_id

Breeds

PK breed_id
breed_characteristics
other_detailz

| State_of_Mind

PK state_of _mind
=tate_of_mind_description
eg Calm Azzertuve
eg Calm Submizsive
eg Troubled

| Problems

PK problem_id
problem_description

- - - — o

Data Medel for the Dog Whispserer
Barry Wiliamz
Databazefnzwers.org
May 17th. 2008

Dogs
PK dog_id

ol

age
| dog_name
dog_details

eg Wilshirs

FK client_id

client_addrezs
client_detailz

date_of_visit
outcome_of_wisit
other_detailz

TV_Recordings

PK tv_recording_id

FK client id
recording_date
recording_details

f

Client_Professions |

TV_Recording_%Sales

PK profession_code
profession_description
eg Actress, Singsr, Homemaker

PK tv_sales_id

FK v_recording_id
country
tv_=staticn

other_detailz

[

Dog_Problem
i PF dog_id

problem_detailz

=g Aftacking other dogs
eg or Teo much Energy

PF problem_id
eg Wilzhire has too much energy

Problem_Treatments

PF problem_id

PF treatment_id

A

(- Dog_Treatments

PF dog_id

PF treatment_id

PK treatment_date
treatment_result
eg VWilzhire walks an Treadmill

-

Treatments

| |PK treatment_id

eg For too much Energy, the
dog =heuld walk on a Treadmil

I problem_description
problem_details
eg Walk on Treadmil
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10.6 eBay Deals

This data model was created to help people keep track of their eBay deals:

e http://www.databaseanswers.org/data models/ebay deals/index.htm

eBay Deals Data Model
Thiz Database allows you to record Barry Williams
thingz you buy and =ell on eBay, perhaps 18th. April 2004 |/ Ref_Payment_Methods ‘]
on conzignment for someone elze. DatabazeAnswers.org @ payment_method*
payment_method_description
Addresses Contacts eg CC=Credit Card. DD=Direct Debit.
P address_id* @ contact_ic*
line_1_number_building @ marits]_status_cods —
line_2_number_street gender &
line_3_area_locality cakdabon y
city my_ebay_user id Contact_Payment_Methods ]
zip_postcode first_name contact_id*
state_province_county middle_name I = payment_method*®
COuMLy ) last_nams contact_payment_details
- Uthﬂr—ﬂddrm—dﬁﬂlb_) home_phone &g Card Number, Expiry Date.
work_phone -
& cell_mobile_phone Ref_Marital_Status_Codes|
email_addresz - :
f Contact_Addresses | | uther:cuntact_detaits = = @ ma.nml_smus_m#
marital_status_description
R eg Married, Single.
address_id* =
(@ date_address_from* u
date_address_to ~ -
; eBay_ltems
P item_id*

@ buyer contact id*
@ seller_contact i
—l @ item_category_code*

( Ref Item_Categories '| J @ on_consignmert_for_contact _id*
; = = on_consignment_yn

@ item_category_code* : )

(@ parent_item_category _code —pe buying_or_seling
F o o price_asked
item_category_dezcription

Book, Collectible pexe. pod
RO, SRR item_title

item_dezcription

item_picture
other_itern_detailz
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10.7 Internet Movie Database
This data model appears on this page:

e http://www.databaseanswers.org/data _models/imdb/index.htm

This version shows entities and key fields (but no attributes):

Data Model for the Internet Movie Databaze (IMDB)
Bamy Wiliamz
Databazefnswers.org
Agpiil 13th. 2011

DESIGMN NOTE :-

The Movie_Genres Table resolves a -
Many-to-Many relationshp between ( Ref_Movie_Genres ]
Movies and Ref_Movie_Genres. LPK Mouie_Genre_T'l,rpe_J
Thiz makes it poszible for a Movei to

be in more than on Genre. 1

fai]

] i T
[ People } | Movies Movie_Genres ]
|PK Person_ID PK Movie ID I S PF Movie_ID
FK Star_Rating PF Movie_Genre_Type
il . L

f_ Ref_Professions \l Ref_Star_Ratings

LPK Star_Rating J

LPK Profess ion_CodeJ

i

L —

Professions include - |

1} Actors
I

2) Directors
Movie_People W Movie_Reviews

3} Writers

PF Movie_ID
PF Reviewer_ID
FK Star_Rating

He

PF Movie_ID
PF Person_ID
FK Profession Code
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This version also shows the attributes:

Data Model for the Internet Movie Database (IMDB ( Ref_Movie_Genres ]
zhowing Attributes ?
i PK Movie_Genre_Type
Barry Williams e g e
DatabaseAnswers. org Mowvie_Genre_Description
April 13th. 2011 eg Western
)
People 1 Movies Movie Genres 1
PK Person_ID PK Movie ID I o PE Movie ID
Gender_MF FK Star_Rating I Mo i Type
First_Mame Movie_Title " — —
Last Mame Running_Time_minutes
Perzon_Details Playing_Time
—— MetaScore
-T- Release_Date ( Ref_Star_Ratings ]
U=zer Count
( ———— ] e —0—|— PK Star_Rating
ef_Professions : -
: Other_Details Star_Rating_De=scription
PK Profession_Code . , —l—

Profesgion_Description
eg Actor, Director, Writer |

—:_ r Reviewers |
| {PK Reviewer ID

I— —_ Reviewer_Details
T | -

Y U';‘
A A

L=

; "y 'S ; 3 o
Movie_People Movie_Reviews
PF Movie_ID PF Movie ID
PF Person_ID PF Reviewer_ID
FK Profeszion Code FK Star_Rating
Star_vN Fawourable_or_Critical
Name_in_Movie Review_Date
Character_in_Movie Review _Star_Rating
Other_Detailz Helpful_Count
b Unhelpful_Count
Review_Text
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10.8 Just Giving (Charity)
This data model appears on this page:

e http://www.databaseanswers.org/data models/just giving/index.htm

This is a logical model showing inheritance:

Logical Data Model for Just Giving (Charity)
Entiie= and Keys only
Barry Wiliamz
DatabazeAnswers.org
December &th. 2009

( Parties ) f Events ]
@ party_id Ry @ event_id
@ party_type code —| Transactions |_Q_ @ svent_type code
party_details | (@ transaction_id | event_details
@ event id
H | @ party id 1 | T
Lo (@ party_id 2 v |

@ role_code_id_1

@ role_code_id 2

@ transaction_type cods
tran=action_detailz

O

|

ﬁﬂm (Parﬁes_in_Events]

1 = : party_id
R = ¥ P _
organisation_id person_i . e
organization_detailz perzon_detailzs
@ rols_cods

( Organisations

i
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This is a physical model showing how inheritance can be implemented in a relational
database:

Phy=ical Data Model for Just Giving (Charity)
Entitiez and Keys onhy
Barry Wiliamz
DatabazeAnzwerz.org
December &th. 2009

f Ref_Participant_Types 1 | Participants |" Events ]

@ participant_type_code @ participant_id @ event_id
participant_type description @ participant type _code @ event typs code
€g Organization, Person participant_detailz event_details

" T 1

ui] il

| |
| |
| |
| (Pa rticipants_in_Events | |
| participant_id |
| |
| |
| |

event_id
@ role_code

ey e
I |

A A

=y i~ ¥
Ref_Transaction_Types Transactions_
@ transaction_type_code @ transaction_id
transaction_type_description - — — — —— &= @ event_id
eg Donation, Payment @ participant_id 1
&g Sponsorship @ participant_id_2
™ @ role_code_id 1
@ role_code_id 2
@ transaction_type _code
tranzaction_detailz

b o

69
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10.9 LinkedIn

This data model appears on this page:

e http://www.databaseanswers.org/data _models/linked in/index.htm

[, — \I Data Model for Linkedin f Ref_Marital_Status
rganizatons illi
By Wil @ Marital_Status_Code
@ Organization_ID et Marital_Status_Description
Ogeiizslicii Maic: DatabaseAnswers.org = =

&g Married, Single
Organization_Description

Other_Details {L
E o
A ,
i 1 Addresses
Connections 1 Members o
@ Connection_ID @ Member_iD iy =
@ Connection_Member_ID - @ Address_iD 2 —2
£ ine_.
@ Member_iD (§ Current_Organization_ID Line 3
Date_Connection_Made @ Marital Status Code E Bl C'rt','—
Date_Joined State_County_Province
| Date_of_Birth Zip_or_Postcode
People_Being_Followed Email_Address L. Country
Email_Passwaord i
Member ID o -[ Other_Detailz
D ! First_Mame n_
Member_Being_Followed_ID|._ - |
(@ Date_Started_Following I:ﬂst o | -
Date_Stopped_Following S | Groups
Other_Details Group_ID
B Other_Details @ e
i o — —a<J @ Created by_Member_ID
<|7 _l_ _l_ Group_Mame
4 | | Group_Description
Group_Date_ Started
f_ Recommendations w | | Members_Groups Group_Date_Ended
Member_Recommending_ID | | Member_ID % Gr””p—DEtE_’—LESt—Ad“"W
Member_Being_Recommended_ID |_ - _| Group_ID L Other_Detailz
Date_of_Recommendation Date_Joined
Other_Details | | Date_Left
r CVs 1 rMermers_Pmﬂles | lf Profile_Sections
s - "y
CV_Sections @ cv.o @ Profile_ID @ Profile_Section_ID
@ cv_section_ID = @ Member_ID @ Member_iD @ Frofils_Section_Code
@ CV_iD -|_ Date Created Date_Created Date_Created
@ CV_Section_Code Date_Updated Date Last Updated Date Updated
Date_Created % o Profile_Section_Text
Date_Updated -|
CY_Section_Text ¥

._|_( Ref CV_Sections -]
@ CV_Section_Code
CV_Section_Description
eqg Perzonal Detailz
eq Jobs, Gualifications

Ref_Profile_Sections |

@ Profile_Section_Code
Profile_Section_Description
eq Certifications, Languages
eq Patents, Publicatiopns, Skille




10.10 Shrek Movies
This data model appears on this page:
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http://www.databaseanswers.org/data _models/shrek 2 movie/index.htm

Most of the data models have been created using a very affordable modeling tool called

Dezign.

This one was created using ERWin.

Flaces

place_id

place_type_code (FI)
place_name

place_description 28

other_place_details
eg Palace

Shrek 2 [ata Model
Barny Wiilliams
Frincipal Consultant
[CratabaseAnanears. com
15th. July 2004

Flayers

player_id

Ref Ewvent_Types

event_type_code

event_type_description
eg Journey,Wedding

species_code (FI)
name

gender
number_of_legs

other_player_details

Jaurneys

—a]

event_id (FK)

J— _.g.|.;5 fram_place_id (FK)

to_place_id
ks

Ref_Place_Types

place_type_code

place_type_description
ag Farbucks Coffee Shap

A A
Events
event_id
=+
|_ event_type_code (FK)
Fe] ewent_from_date
event_to_date
event_name
event_description
other_ewvent_details
Guest List
-
ewent_id (FK]
player_id (FK)
role_name
Fall_under_a_Spell eddings .

-
| ewent_id (FK)

|'eue nt_id (FI)

Lef'fe ct_of_the_spell

bride_player_id (FK)

& L;ru:u:-m_player_id

Fef Playver Species

species_code

species_description
eqg Ogre or Pussin-Boots
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10.11 TicketMaster
This data model appears on this page:

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

TicketMaster Data Model

Barry Willams @ direction_id
DatabaseAnswers.org ( @ venue_id
24th. April 2004 Yemks from_direction

[ Ref_Artist Categories | | @ venue_id

@ item_id

@ artist_id
publish_from_date
publish_to_date
news_text

url_link

: instructions
@ artist_category_code @ sddress_id
|—9_ artist_category_description VEnue_name
Artists | eg Comedy,Rock and Pop. venue_seat capacity L/[ Venue_Rows ]
L -
@ artist_id | venue_id
@ artist category code :_: G —_—— @ row_number
payment_method_code % row_seat_count
first_name Addresses Members
last_name Events :
date_of_birth t id @ address_id —LJ_I @ member_id |
i d_er = @ el.lrenr & s i address_line_1 @ sodress id
L} — e @ eue.n_!::a gory_co address line 2 | first_name |
latest_news @ srtist io i Beg|  lastname |
picture_filename @ venue_id ty _|:I
other_details i postal oode e |
B event_ntar::tred i state_province_county email_address
—l— event_start_da .IITrE il et |
f.zvent_end_datetlme phone credit_card_type
M t|ckets_un__sale_date other_address_details credit_card_number |
Artist_Tour_News e detags card_expiration_date |

| I______2 E_______. ;k
Members_Orders Seat_Reservations

| Ref_Event_Categories \I

@ event_category_code @ orderid @ seat_reservation_id
event_category_description @ sventid , - _ @ order_id
eg Concerts, Family, Sports. @ member_id ] @ row_number
order_status @ venue_id
order_date seat_number

order_phone_number
order_card_number

10.12 What have we learned?

In this chapter we have learned the kind of techniques that are used to create data models
for databases that support some of the most popular Web sites on the Internet. These can
be very useful if you are thinking about creating your own version of a commercial Web site.
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11. From the Cradle to the Grave

11.1 Introduction

This chapter will discuss data models that are appropriate to the stages in our lives from the
earliest to the latest.

11.1.1 What is this?

It is structured as a tutorial that takes you step-by-step through each stage and discusses
how you create data models at each stage.

11.1.2 Why is it important?

This is important because it helps you understand, starting from first principles, how to deal
with increased complexity and conform to the basic principles of a well-designed data
model.

11.1.3 What Will I Learn?

The approach in this chapter is to discuss data models covering a typical life cycle from a
new-born baby to an old person. This allows us to trace the increasing complexity in life and
match it to an increasing complexity in data models.

The approach has three steps:
1. Establish the scope of the data model
2. Identify the 'Things of Interest' that are within the scope.
These will be called entities.
3. Determine the relationships between them.

Establishing the Scope of our Data Model

We have decided that the scope is the ‘passages’ in our lives from the cradle to the grave.
This will include childhood, teenage years, becoming a student, getting a job, getting
married, getting sick, and finally dying

Therefore, any items outside this scope are not 'Things of Interest'.

Topics covered:

Primary Keys and Foreign Keys

One-to-Many and Many-to-Many Relationships
Hierarchies and Inheritance

Reference Data

il

73
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11.2 I am a new Baby

Topics covered include:
o Entities
e Primary Keys

Baby Elephant in Africa

m During the earty days, the baby is
w aware only of it2 own existence.
In Sweden, new-born babiez

are izssued with unigue
Mational Identity numbers.

11.3 Me and Mommy

At this Stage, the baby becomes aware of Mommy’s existence so we add her to the model
because she is now in scope.

Topics covered include:

1. Foreign Keys

Baby Elephant and Mommy

Here we add relationships between the entities. When this primary key is used in another
table, it is referred to as a foreign key. We can see a good example in this diagram, where
the ‘mommys_id’ field appears in the Me Table as a foreign key. This is shown with an 'FK'
symbol beside it. The ‘mommys_id’ field then appears as the primary key in the Mommy
Table.

Mandatory Key Fields

A foreign key is usually mandatory, in other words, a value for a mommys_id in the Me
Table must correspond to the value of the mommys_id for a record in the Mommy Table.

74
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In plain English the business rule would say “Each baby must have a real mommy”.

This is shown in the diagram by the short straight line at the end of the dotted line close
to the Customers Table.

Second Data Model for Me and Mormmy MEW TOPICS -
Barry Williams 1} Foreign Keys
Databasefnswers.org

February 21=st. 2005

S e
Me Mommy

PE my_id o + PK mommys_id

FK mommys_id
firzt_name
middle_name
lagt_name
date_of_birth

—

11.4 Me, Mommy and Meals
Now I become aware that I am eating at regular times.

Topics covered include:

1. One-to-Many Relationships

Third Data Model for Me and Mommy MEW TOPICS -
Barry Wiliams 1} Reference Data
Databazefnswers.org 2} Many-to-Many Relationships
February 21=st. 2009

%
Me Mommy
PK my_id o TPk mommys_id
FK mommys_id
firzt_name
middle_name
lagt_name
date_of_birth
T .
Ref_Calendar
i PK calendar_entry_id
y day_date
f— My_Meals day_number
PF my_id ﬁ | week_number
PE calendar_entry_id ' month_number
meal_name year_number

y L o
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11.5 Children’s Playgroups
Topics covered include:

1. Many-to-Many Relationships

Here we have added the relationships between the entities.
1. When this primary key is used in another table, it is referred to as a foreign key.
2. We can see a good example in this diagram, where the Customer_ID appears in
the Customers_Payment_Methods Table as a foreign key.
3. This is shown with an 'FK' symbol beside it

Mandatory Key Fields

A foreign key is usually mandatory, in other words, a value for a Customer_ID in the
Customers_Payment_Methods Table must correspond to an actual value of the
Customer_ID in the Customers_Version_1 Table.

This is shown in the diagram by the short straight line at the end of the dotted line close
to the Customers Table.
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Data Model for Childrens Playgroup
Barry Williams
Databazefnzwerz.org
15th. October 2006

B
Sessions Childran
PK session_id PK child_id
ztart_datstime FK parent id
end_datetime gender
other_detailz first_name
lazt_name
—+ age
date_of kirth
other_detailz

Register

PF session_id
PF child_id

prezent_wn
other_details

Parents

PK parent_id

parent_name
gender
parent_addreszs
home_phans
cell_mokbile_phone
other_detailz

Fees_Schedule

PK schedule_id

FK parent_id

paid_in_full_yn
date_pavment_due
amount_due
date_payment_made
amount_paid
amount_outztanding
other_detailz

77



11.6 Church Sunday School

Barry Wiliamz
Databazsfnzwers.org
3rd. February 20038

Data Model for Church Sunday Schools

zip_postcode
state_prowince_county
country
other_address_details

role_code
rele_deszcription

=g Collector, Parent
eg Teacher

Addresses Children_Addresses
@ address_id @ child_address_id
line_1
ling_2
line_3 date_address_from
city date_address_to

Adults

@ aduli_id

@ eddress id

@ rois_cods
first_name
middle_name
lazt_name
gender
cell_mobile_number
email_addrezs

other_detailz

11.7 Student Accommodation

At this Stage, I move into student accommodation.
Topics covered include:

2.
3.
4.

Primary and Foreign Keys
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Children

@ child_id
@ fether_id
@ mother_i

firzt_name

middle_name

lazt _name
cell_mobile_number
=mall_address
date_joined_schoaol
date left school
other_detailz

TUT

_|__

Prizes

prize_code
prize_name

prize_description

£g Best Attendance

-

Prizes_Awarded
@ prize_id
@ chid_id
@ orizs_code

date_prize_awarded

award_detailz
other_detailz

date_of_note

text_of_notes
other_details
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@ church_id
church_name
minizterz_name
centact_detailz
other_detailz

-
Sunday_5School_Classes

fChiItIrens_.l‘-menclance |

child_id

class_id
date_tims_of_aftendance

g

@ class_id

@ chorch_id

@ tescher_id
clazz_nams
age_greup
start_date
end_dats

start_end_times

HOTES

be identified.

1} Detailz of Parents are stored in the Adults,
with a Role of Father or Mother.
3} The design allews for one or both parents to

One-to-Many and Many-to-Many Relationships
Reference Data

other_detailz

This diagram shows how the hierarchies of products and product types that we have just
discussed are shown in our Entity-Relationship diagram.
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Rabbit Ears
You will notice that the table called 'Product_Types_v1' has a dotted line coming out on the
right-hand side and going back in again on the top-right corner.

Data analysts call this a reflexive relationship, or informally, simply rabbit ears.

In plain English, we would say that the table is joined to itself and it means that a record in
this table can be related to another record in the table. This approach is how we handle the
situation where each product can be in a hierarchy and related to another product.

For example, a product called ‘Panini’ could be in a product sub-category called
'Miscellaneous Sandwiches,' which could be a higher product category called 'Cold Food,'
which itself could be in a higher product super-category called simply 'Food'.

Next time you go into a coffee shop, take a look at the board behind the counter and try to
decide how you would design the products area of the data model.

You should pay special attention to the little 'zeros' at each end of the dotted line. These are
how we implement the fact that the 'Parent Product Type Code' is optional, because the
highest level will not have a parent.
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( Property_Owners 1 Student Accommedation
@ landiord_id Barry Williams ( Ref_Payment_Methods ]
Databazebfnzwers.org
IEI'I:ZIIDF.!]_I'IEI'I'IE 10th. Nowamber 2008 @ payment_method_code
date_firzt_rental payment_method_description

= - Ty S
other_landlord_detailz - gq CC=Credit Card.

T T
A |

[ Addresses | Students |
(@ address_id @ student_id |
univerzsity_accommodation_vn firat_name
@ i=ndiord_io middle_nams jk
line_1_number_building lazt_name -
line_2 number_strest cel_mobie_number Students_Payment_ethods
line_3_area_locality email_address @ student_payment_method_id
city date_first_rental L tae @ payment_method_code
zip_postcode date_left_university @ student id
state_province_county derived_current_kalance bank_getailz
country other_student_detailz card_detailz
other_addrezs details k 2
L A —— _l_

1
|
|

1

|
|
1A

-~ =, £ -
Student_Addresses Payments
stucdent_id @ payment_id
address_id @ student id
@ date_address_from @ student payment_method id
date_address o current_balance
monthhy_rental date payment_dus
other_detailz date_payment_made
- - amount_dug
amount_paid
other_detailz
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11.8 Student Assessments

Topics covered include:
e Primary and Foreign Keys
e One-to-Many and Many-to-Many Relationships
e Reference Data - Addresses

This model shows that:
e A student can have zero, one or many achievements
e A student can have zero, one or many assessments
e Each assessment can be associated with notes.

Data Model for Student Az=zeszments
Barry Wiliams

ot Students [ Ref_Achievement_Types
21st. January 2008 i student_id achievement_type_code
|— = —gcq—: Q sddess id achievement_type_description
y firzt_name - gg Athletic, Scholastic
Addresses | middle_name
@ address_id — — — last_name %
ling_1 cell_ mobile_number |
line_2 el s ss Achievements
- date_first_rental
I;I:;_s date_left_university —t —‘9“-/1 @ af{:hleve.ment_ﬂ
: ther_student_details D studen i
Zip_postcode \ Grm B (fy schievement_type_code
=tate_province_county _L date_achievement
country | achievement_details
g Uthﬁr_ﬂddrﬂss_de‘tﬂil‘s—) other_details

Staff_Roles

i role_code
role_description

Assessments

) assessment_id
@ student_id

fComment_C ategories |

{@ category_code

category_description

eg Counsellor
eg Lecturer
eg Teacher

date _aszzezzment_start
date_asz=zezzment_end
as=essment_summary
recommendations
other_detailz

|r Comments

@ comment_code

@ category_code

comment_description

&g Making good progress

; "y
Staff |

@ staff_id e e

@ address_id | /'*\

@ role_code | - ! 3
Giret- riame Assessment_Notes
midl:l_le_nam | @ session_id
last_name | @ sssessment_id
gender — — —a<=| @ staff id
cell_mobile_number date_of_session
email_address session_notes
other_detailz other_details

L

i [»

(Assessment_{lomments]

assessment_id
comment_code
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11.9 Joining Facebook

Topics covered include:
e Primary and Foreign Keys
e One-to-Many and Many-to-Many Relationships
e Reference Data

This diagram shows address types, which are an example of reference data. This kind of
data has the following characteristics:

1. It doesn't change very much.

2. It has a relatively small number of values, usually less than a few dozen and
never more than a few hundred.

3. Therefore we can show it with a code as a primary key.

Data in Reference Data Tables can be used to populate drop-down lists for users
to select from.

5. In this way, it is used to ensure that all new data is valid.

11.113.1 Standards
e In the Address Table, you will see a field called 'iso_country_codes'.
e [ISO stands for the 'International Standards Organization'.
e Where possible, it's always good to use national or international standards.

11.13.2 Customer Addresses

This is a general and flexible approach to handling addresses in our data model. We have a
separate Address Table, so we can have more than one address for any customer very
easily.

This design also has some other benefits:
e We can accommodate more than one person at the same address. We need to do
this because different members of a family may sign-up separately with Amazon.

e With a separate table of addresses, we can easily use commercial software to
validate our addresses. To find this kind of software, simply Google ‘Address
Validation Software’. The author has used QAS with great success in the past.

With this approach, we can always be sure that we have 100% good address data in our
database.
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Data Model for Social Networking Web Sites
Barry Wiliams
DatabaseAnswers.org
27th. January 2009

Social Networking Sites include -
- Blogs (Blogger.com})
- Communities (FaceBook)

PK my_id

first_name - Movements (Twitter)
Contact_Role f My_Messages - last_name I Photos (Flickr)
T : : ;
PK role_code PF my_id Sihex i =Mt {Youlune |
role_description PF contact_id
eg Friend, Partner PK date_time_of_msg
mzsg_text y | | | | || |
y LT
[ S S Sy S ST S NS TS S N N
st ssesl ][]
-y P e e e
I ——
Contacts | MyMovements | MyProfiles
PK contact_id | PK movement_id | PK profile_id PK Uid’e_O_id
FK customer_id Fi my_id | FK my_id FK m_'.-f_.rd .
FK role code | movement_details profile_details playing_time
date_contact from eq Twitter | — video_fo rrr!at
email_address | -+ other_details
web_site | & d
salutation ﬁK -
— A A Photos |
contact_name Music MyProfiles_Photos
job_title — - .| |PK photo_id
department IR s PF profile_id T Fic my_id
s phone FIK my_id PF photo_id b ik
cell_mobile_phone artist_name phutu_ﬁhnﬂm
fax_number kod st L e other_photo_details
other_contact_details blog_details track_fmt i =
eg MP3
other_details

S —
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11.10 Joining a Swimming Club

Mission Viejo Masters Competition
2009 U.S. Masters Swimming Club of the Year
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The central entity/table in this data model is members, which emphasizes its importance.

Data Model for Swimming Clubs
Barry Williams
DatabaseAnswers.org
Sth. December 2008

Swimming_Club

[ Membership_Types

| [ ramiies |

@ membership_type_code

@ family_id
member_id ) address_id

Addresses

i

Rai]

A4

Members

(f) member_id |

@ club_id

(f membership_type_code

rI.'hem bers_hddressesj]

member_id

-

o o

S e

| Personai_Best_Timeﬂ

@ session_id

|
(Training_Schedules| |
|

stroke_code

{ member_id

)

[Competitions_Participation|

@ member_id
@ cosch_id
@ stroke_code
Competitions
@ competition_id [ ——&
i) stroke_code

competition_id
member_id

I
A

o address_id
@ address type code
'

i

[ Ref_Address_Types |
L@ address_type_codej

[’ Ref_Payment_Methods _]
L@ payrment_method_{:c-deJ

el

Pk

Member_Payments |

@ payment_id
iy member_id
@ payment_method_code
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11.11 A Ticket from a Traffic Cop

We start with violators who are always associated with a vehicle. Vehicles in turn are
always associated with one or more violations, which result in violations.

Robert Blake as a traffic cop in Electra Glide in Blue.
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Violaters Addresses
| Ref_Payment_Methods \I PK violater_id . PK f:deress_id o
FK viclater_address id line_1_number_building
PK payment_method_code F—— G«{ FK payment method_cods line_2 number_strest
payment_method_description violater_name ,:.:'9 i line_3 area_locality_suburb
violater_phone line_4_other
viclater_emai town_city
|Ref_\fehic]e_l'."lanufacturers} date_of first_violation zip_postcode
PK manufacturer_code other_violater_detaiz state province county
manufacturer_name _l_ country ]
other_address_details

= % L T

| Vehicles |
PK vehicle_licence_number Violater_Vehicles *
FK manufacturer cods — —— =<7 pF violater id
FK vehicle_type_code PF vehicle_licence_number Ol
year_of_manufacture PK officer_badge_number
vehicle_detailz —I— FK officer_address id
model | gender
%/ date_of_birth
/T\ officer_first_name
| Violations officer_middle_name
| 2 - 2 };.,E,_ —_— _|_ ] nfﬁcer_last_name.
PK violation_id other_officer_details
=+ FI violater_id
- FK vehicle licence_number
| Ref Vehicle Types W Fi document_type._code
PK vehicle_type_code FK officer_badge_number |(_ Ref_Document_Types |
vehicle_type_description datetime_violation
g SUV RS dnieiiie prer. deiai o 1 “PK SOCIEmENL IYDE CO0E
other_offence_detais documentation_type description

Al

A

Tickets | [ Ref Ticket_Status |

PK ticket_number ;: 0 - PK ticket_status_code

FK ticket status code ticket_sztatus_description

FK violation id eg Cancelled, lzzued, Paid
date_ticket cancelled
date_ticket_paid
other_ticket_detais

11.12 I Get Married

Topics covered:
e Primary and Foreign Keys
e One-to-Many and Many-to-Many Relationships
e Reference Data

This model was created using a different data modeling tool, called ERWin from Computer
Associates. It shows that if you are familiar with the underlying principles that you will be
able to understand and ERD.

The wedding is the dominant table and is held in one place.

87



Places

place_id

place._twpe_code (FK)
place_name
place_description
place_ address
other_place_details

T

%

event_id

aevent_type_code (FK)
place_id (FK)
wedding_id (FK)
event_from_date T
event_to_date
event_name
event_description

other_ewent_details

—H
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MWeddings

medding_ id

place_id (FK)
mwedding. date
other_wedding_details

Guest |ist
wedding_id (FK)
person_id (FK)
role_name

church_yn
reception_wn

Ref Raoles
rale_code

rale_description
eq Bride or Groom

Feople_at Ewvents

4

S event_id (Fi)

FPeople

person_id

gender

bride_or_groom_side
group_leader person_id
first_name
last_name

person_address
other_person_details

T

ki

person_id (FE)

rale_code (FK)
other_details

11.13 I Become a Baseball Umpire

Topics covered:

Primary and Foreign Keys

Baseball Umpire Calling a Strike

One-to-Many and Many-to-Many Relationships
Reference Data

Wedding. Senices
wedding_id (FK)
senice _code (FRK)
supplier_code (FK)
datetime_supplied
estimated_cost
actual__cost

88

Raf Senices

serniice_code

senrice. description
eqg Cars, Dressmaker
ag Photographer, Music

Semice_Suppliers
-

senice_code (FR)
supplier_code (FK)

from_date
to_date

supplier_swe cost
b

i

F.

Supplier=

supplier_ code

suppliar_name
comments
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Leagues

( Division_Types

PK league_name
league_details

PK division_type_ -::Gde

divizion type name

Divisions

Parks

PK divizion_name
FK division type code
FK league name

division_detailz

PK park_id

name_of_field

daily_nurmber_of_games

other_details

Teams

PK team_id

FK division_name
team_name
team_contact
phone_number

other_detaile
TR S

PK game_id

FK park_id
date_of game
other_details

B

rTea ms_at_Ga mes}

PF team_id
PF game_id

11.14 I Go to Hospital

Umpires

PK umpire_id
firgt_name
last_name
address
phone_number
celphone_number
email_address
other_details

) —

|

Massachusetts General Hospital, Boston, Mass. USA

i [

(Umpires_at_Ga mes |

PF umpire_id
PF game_id

Here we see that patients is the dominant table.

The rules are:

1. Each patient can have many addresses.

2. Each patient can have zero, one or many payment methods.

89



3. Each patient can have zero, one or many patient bills.

Williams | Learn Data Modeling by Example — Part 2

4. Each patient can be allocated to zero, one or many rooms.

In the US, bills are an important part of a trip to the hospital. This is not the case in
Europe and other parts of the world.

Staff Addresses
(P staff_id (h address_id
@ staff_caltegory code line_1_number_building
gender line_2 number_street

staff_job_title
=taff_first_name
=tafi_middle_name
=taff_last_name
staff_gualifications
=staff_birth_date

other_staff_details
A

Al T
|
|
|
|
|
|
|
|
|

Oqr

line_3 area_locality
city

zip_postcode
state_province_county
country

other_address details

A

]

]

| Staff_Addresses “ Patient_Addresses ]
FF lfd patient_id

@ date_address_from @ date_address_from
date_address to

| address_id

date_address to

Record_Components

ip component_code

component_description

90

i Patients
@ patient_id
outpatient_yn _|- —|
ho=pital_number |
nhs_number
gender |
date_of_birth | Patient_Payment_Methods |
icE s vt nawe | @ patient_method_id
-I— patient_middle_name @ patient_id
patient_last_name L‘Q‘E @ pa_l.rme;t method code
heaot payment_method_detaile
weight &g Card number, Expiry Date.
next_of_kin .
home_phone
work_phone
cell_mobile_phone _|_ g{ Patient_Bils
other_patient_detais| ' (@ patient_bill_id
b @ patient_id
—I— - date_bill_paid
d | o total_amount_due
other_bill_detailz
} Patient_Rooms \.
d patient_id =
| @ room_id
| (@ date_stay_from
| date_date_to
g
fT\ i

Patient_Records

@ patient_record_id

patient_id

- eg Admizsion, Diagnosis, Medication, etc.

@ billable_item_code

@ component_cods

@ updsted by _staff id
updated_date
admiszion_datetime
medical_condition

patient_record_component_details

-

Patient_Bill_ltems

patient_bill_id
@ item_seq_nr
quanity

i

total_cost
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11.15 I Visit a Funeral Home

Kelly’s Funeral Home, Ottawa, Ontario, Canada
The author lived in Ottawa for six great years.

Here we can see that the dominant thing is funerals. Every funeral must be associated
with a client and has a funeral plan.

[ Funeral_Plans 1 Data Model for Funeral Homes
= _ _ Barry Wiliams
Rt FK client_id DatabaseAnswers.org
name_of_plan addres= April 22nd. 2011
de=cription_of_plan other_detailz
cost_of _plan
other_details
b —L |
%\
s "
Extra_Services Funerals ( Coffins_and_Caskets ]
PK service_id PK funeral_id —=3— —} —{PK coffin_and_casket_code
name_of_service FK client_id coffin_and_casket_role_name
description_of_service FK coffin_and_casket code
cost_of_service FK memorial_and_wrn_code 5
eg Hymn, Music FK plan _id |( Memorials_and_Urns ]
&g Reading cremation_'N S PK memorial_and_urn_code
eq Repatriation date_deceazed memorial_and_urn_name

2 name_of_deceazed other_detailz
= B gender_of_deceased
height_of deceazed

weight_of_deceased Guest_Roles
burial_plot_number PK role_code
funeral_date_time role_name
other_details &g Pall bearer

B P

N
A4 A A

(Funerais_Extra_Sewicesw ( Payments Invited_Guests
PF funeral_id PK payment_id PK guest_id
PF service_id FK funeral_id FK funeral_id
other_detailz date_of_payment FK role_code

eg Quantity amount_of_payment guest_name

other_details
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11.16 Events in my Life
Topics covered:

1. Primary Keys
Foreign Keys
One-to-Many Relationships
Many-to-Many Relationships
Reference Data

AN

This is based on the ‘My Life’ data model:

e http://www.databaseanswers.org/data _models/my life/index.htm

B Data Mode for My Life
Topics _ i
Showing onhy Entities and Keys
@ topic_code Barry Wiliarnz
Databasednswers.org

21et. July 2007

[
* fBits_uf_InfDrmatiDn]
@ bitid
| MyActivities | @ bit toe_code
@ activity_id @ format lype code
@ calendar entry_id @ location code

@ mid

@ topic_coce =

|
I
i
|

|
| |—_J
- ]

IMyCalendar \] ﬁﬂﬂyhctivities_aitﬂ
(@ calendar_entry_id @ activity_id
@ mid

p

(r.'l‘,' Activities_Conta cts}

{ activity_id J

contact_id
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11.17 Events in my Work
Topics covered:

1. Primary Keys and Foreign Keys

2 One-to-Many and Many-to-Many Relationships
3. Hierarchies (e.g. Organizations) and Inheritance
4 Reference Data (e.g. Status Codes)

This is based on the *‘My Work’ data model:

e http://www.databaseanswers.org/data _models/my work/index.htm

Crgarizations

ocrganisation_id

rganisation_smail

=
2
=
{;

£ 0 0 @ fom

Staff

staff_id

Infa_Bit_Types

ick_title

first_name

info_bit_type -

E: voloe_sent

invoice_paid

other_invoice_detsils
F:
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11.18 Canonical Data Model

This is a beautifully simple model which shows that Mommy is the single constant factor and
that *My Life’ is a series of events of different types.

A canonical data model is one that is stripped of everything superfluous.

Top-Level Data Model for Me and Mommy
Barry Wiliamz
DatabazeAnzwers.org
February 21st 2009

e
Me
PK my_id Mommy

FK mommys_id e — — —t PK mommys_id
firet_name

middle_name
last_name
date_of_birth

L

A

Events N ( Ref_Event_Types W

PK event_id ey PK event_type_code
FK event_type_code event_type_description
FK my _id eg Attend School

event_location
event_name
event_description
=tart_date
end_date
other_details

11.19 What have we learned?

This chapter aims to bring together a number of data models that cover things that we are
all familiar with. Our purpose in bringing them together is to present a range of topics that
become increasingly complex in a way that should help us to understand this complexity.
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His particular interest is in advancing the role of data models as a way of improving
communication between the business user community and data management
professionals.

As part of this role he publishes best practice on his Database Answers Web site at

e http://www.databaseanswers.org/




