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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

12. Check the Quality of a Data Model
12.1 Introduction

12.1.1 What is this?
This chapter discusses how to check the quality of a data model.

It builds through a series of structured steps.
These steps reflect the theory that underpins relational data model.

It concludes with a checklist for assessment of an overall quality.

12.1.2 Why is it important?

A data model often plays a fundamental part in the clarification of some key activities, such
as the sources of data or the design of a database.
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This makes it very valuable to be able to make an assessment of the quality of a data
model.

12.1.3 What will I Learn?

You will learn a series of steps that follow a structured path to the formal assessment of
whether a data model is fit for purpose.

12.2 Create a Top-Level Business Data Model

12.3.1 Types of Data Models

All the data models that we will be discussing can be described as Entity-Relationship
Diagrams, or ‘ERDs’. They all show relationships between entities or tables.

At the conceptual level, the ‘things of interest,’ such as ‘customers,’ are called entities and
at the logical or physical level they are called tables, because they often appear as tables in
databases.

At the physical level, tables are given names in the plural, such as Customers, whereas at
the conceptual level they often appear in the singular, that is Customer.

At the logical level they might be either singular or plural.

A top-level business data model can be created using Microsoft Word and is intended for
business users and a non-technical audience.

The other models referred to in this document will always be created by a data modeling
tool such as ERWin or IBM’s Rational Rose.

They could be described as conceptual, logical or physical models.

Conceptual models show the ‘things of interest’ that are in scope, for example, customers
and materiel. They may or may not include keys and will certainly not include physical data
types, such as the length of character strings.

Logical models will include primary and foreign keys and often the modeling tool will provide
a facility to generate a physical model from a logical one.

Physical models are often close to the actual design of an operational database. They will
always show data types and field lengths.

12.3.2 Example of a Simple Business Data Model
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This model was created in Word and shows customers, orders and products. The flow of
logic in a data model should go from top-left to bottom-right. This means that the more
fundamental things are on the top and to the left.

This diagram is a good example:

Customers Inventory

A A

Orders Products

Products in an Order
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This version shows that customers and products each have a hierarchy so that a customer is
part of a higher customer.

Similarly, a product can be part of a more complex product.

Which of these two you choose to use will depend on the audience. In general, it is better to
choose the simple option.

A 4

Customers Inventory

A

A

Orders

Products

A A

Products in an Order

12.3 Draft the Business Rules

Business Rules are valuable because they define in plain English with business terminology
the underlying relationships between the terms that appear in a data model.

The user ‘commCustomery’ will then be able to agree and sign off the rules.

Here is a small example:

Nr | TABLE DESCRIPTION
D.1 | Orders and An order must be raised by a valid customer.
Customers Not every customer will raise an order.
Therefore the relationship must be one-to-many with a
mandatory condition at the customer end and an optional
condition at the order end.
D.2 | Orders and An order must refer to valid products.
Products Therefore the relationship must be one-to-many with a
mandatory condition at the product end and an optional condition
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order.

at the order end, because not every product will appear in an

P.1 | Products and | Products are kept in stores inventory
Inventory

12.4 Draft a Glossary of Terms
It is very important to establish agreed definitions of terms and words in common use.

This is a small example:

ordered. It can be a component and a part of a
larger assembly.

It can be very small, such as a light bulb, or very
large, such as a car

TERM DESCRIPTION COMMENT
Order A request for products to be supplied to the

requesting customer.
Product | A physical asset or service that can be separately

12.5 Check that the Data Model is Correct
There may be errors that have a simple explanation. For example, the incorrect use of the

modeling tool. Any errors should be discussed and resolved with the modeler and the users.

This is where the glossary and business rules are very valuable.

12.6 Review with Users
At this point, review the business rules and the glossary with users and aim to get sign off.

Make any necessary changes to format and contents.
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12.7 Check Normalized Design

12.9.1 Normalized Design
This discussion applies to Entity-Relationship Diagrams (ERDs) and not to data warehouses.

We will start by defining the rules for normalization so that we can recognize cases where
they have been broken.

Rules for Normalization
A little background is appropriate at this point.

The theory that provides the foundation for data models and ERDs was developed in 1970
by an Englishman called Ted Codd, who was a research scientist with IBM in California at
the time.

Rule 1:
One of Codd’s rules can be summarized as:

“The data in a table must belong to the key, the whole key and nothing but the key, so help
me Codd”.

This means, for example, that a record in a Customers Table must contain data only about
the customer, and nothing about people in the customer, or activities of the customer.
It might include things like the name of the customer and when the customer was founded.

Check 1: Can the values of every data item in a table be derived only from the primary key?

Rule 2:
Another of Codd’s rules stated that derived data must not be included.

For example, the headcount for a customer would not be included in the Customers Table
because it can be derived by counting the records of members in the customer.

Check 2: Can any data item be derived from other items?

Rule 3:
There must be no repeating groups in a table.

The one uncomfortable exception is addresses. They are very often stored as a number of
repeated lines called ‘Address_Line_1," ‘Address_Line_2," and so on.

7
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Check 3: Do any column names repeat in the same table?

Rule 4:
An item of data must only be in one table.
For example, the name of a customer would appear only in the Customers Table.

Check 4: Does the same item of data in appear in more than one table?

12.8 Reference Data

12.10.1 Background
A list should be made of the reference data referred to in a data model.

When the list is complete it should be analyzed for consistency. For example, there will not
usually be any relationships between the reference data. However, if there are any, then
they should be sensible and consistent. For example, a town might be in a county which
would be in a country. These could all be classified a reference data that has relationships
that should be validated.

Typical reference data could include ranks, and types of materiel or equipment. In passing,
we should note that customers, ranks and materiel are all examples of hierarchical
structures. Ranks will change only very, very rarely. However, when they are stored in a
table that is joined to itself then the table will have a recursive relationship to itself.
Therefore, wherever these occur, we would expect to find compact data models that include
a great deal with compact and powerful structures.

12.10.2 Standards

Any appropriate national, international standards must be considered when values for
reference data are decided. These include MOD, NATO and ISO standards. For example,
NATO maintains standards for product classification and this is already in use within the
MOD. Therefore any data model relating to products should consider this standard and
where appropriate the necessary tables should be added to the model.

12.9 Slowly Changing Data

The classic example of reference data that never changes is a calendar. The values are
predictable for hundreds of years ahead. There is a category in between that is usually
called slowly changing data. This applies where the values of the data changes on roughly
a six-monthly basis.

Data about categories and types is often fixed values but some can change infrequently.

8
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For example, a new aircraft type was introduced with unmanned aircraft. The values then
became fixed-wing, rotary and unmanned. This would be an example of slowly changing
data.

This highlights the fact that what constitutes reference data can be subjective and may be
defined differently in data models created by different people or organizations.

12.10 Check Normalization

Check GOOD | OK DESCRIPTION
Nr (Y/N)?
1 Y Can the values of every data item in a table be derived

only from the primary key?

2 N Can any data item be derived from other data items?
3 N Do any column names repeat in the same table?
4 N Does the same item of data in appear in more than

one table?
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12.11 Look for Design Patterns

12.11.1 Some Examples

This data model shows examples of design patterns for one-to-many and many-to-many
relationships, reflexive associations and reference data.

PK stands for ‘Primary Key’ and FK stands for ‘Foreign Key'.

PF, which is shown in the Products_in_an_Order Table, stands for Primary and Foreign key.
This is a primary key in one table that is also a link to another table, where it is also a
primary key.

i 7

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

eqg Car, Inzurance Policy

| 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

12.11.2 Inheritance

More details are provided in Chapter 3. Concepts in the document entitled “"How to
Understand a Data Model”.
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We use the concept of inheritance where have super-types and sub-types. 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 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.

This situation is shown in the following diagram:

s T

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
to Unmanned Aicraft and Minimum
Runway Length applies only to Fixed

Wing Aircraft.
( Fixed_Wing_Aircraft W (- Unmanned_Aircraft |
ke ‘r:‘f“_:mﬂ—LD — PF Aircraft_ID
|n|mum_ unw.a}.r_ Eng Other_Unmanned_Adircraft_Detailz
Seating_Capacity
Other_Fixed_Wing_Details

LS

f Rotary_Aircraft

PF Aircraft_ID
Seating_Capacity
Other_Rotary_Adrcraft_Detailz

12.11.3 One-to-One Relationships
We can remind ourselves that Rule 1 above states:

“The data in a table must belong to the key, the whole key and nothing but the key, so help
me Codd”.
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One implication is that there should not be a one-to-one relationship between two tables in
a model because the data can be combined into one table with the same primary key.
However, there is an exception to this which is when a one-off event can occur which
involves a substantial amount of data. In that case, it would not be good to create a large
number of fields which will be blank in the large majority of cases.

For example, when a soldier joins the army there might be data that is involved only with
the joining details. The basic data for the soldier will be part of his or her basic records -
such as date of birth and place of birth. If a separate table exists for ‘Joining Details’ then it
would contain such things as date and place of joining. Then the Soldiers Table would have
a one-to-one relationship with the Joining Details Table.

In other words, it can sometimes be acceptable to see a one-to-one in a data model. If that
happens, it is necessary to establish the associated business rules to clarify the conditions.
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12.12 Review Data Warehouses Designs

This section is relevant if the data model includes a data warehouse or data mart. A data
warehouse can be a star or a snowflake design.

This diagram shows a typical data warehouse. It is a star structure with only one dimension
for the related dimension tables. The arrows point from children to parents. This is a simple
data warehouse for customers, orders and products.

Calendar Facts Job Titles

A
A

Dimensions -

Date

Orders

A 4

Customers

A

Customer ID

Job Title

Products

A 4

Location ID

A

Locations

Order ID

Product ID
Product Types

A 4

Product Type Code

Facts of Data -

Date of Demand
Products in Demands
Unit raising Demand
Averages, Counts, Totals
KPls and Dashboards

Other Derived Figures
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12.13 Check Naming Standards

At this step, we check for compliance with naming standards. For example, a typical
standard might state that field names should be specified with underscores linking related
words and first letters in capitals, such as Customer_ID. In the absence of any explicit
standard, this should be the default.

This is shown in the model in Section 9.1 and also in this one.

We might say that naming standards are nice to have. In other words, they are not
essential but they reflect best practice.

¢ $

1
f Customers )}EJ |  Ref Product Types 199'

PK Customer_ID PK Product Type Code
FK FParent Customer ID FK Parent Product Type Code
Customer_Details Product_Type_Description
_I_ eg Car, Insurance Policy

|
A |

| Products
PK Order_ID PK Product_ID
FK Customer_ID FE Product Type Code
Order_Detailz Product_Details

i ut]

rProducta_in_Drderﬂ

PF Order_ID
PF Product_ID
Quantity

Other_Detailz

12.14 Check for Consistent Data Types
There are two reasons why it is important to check for consistent data types and lengths:

1. It avoids nasty surprises when a physical database is generated from the

data model.

14
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2. Itis an indication of the professionalism of the manner in which the data
model was produced, unless it has been reverse engineered from a
database, in which case these design considerations do not apply.

For example, names should always be the same, or should be handled in a way that handles
any differences in a way that ensures consistency.

Typically, a longer name should be explicitly truncated to a shorter value where appropriate.

In the absence of any explicit standard, the default for names or address lines should be
VARCHAR(255) or VARCHAR2(255) for Oracle.

For other character strings they should default to Memo or Text.

12.15 Check for Defaults

We would like to see Default Values used wherever possible because they increase the
discipline enforced by the model and they indicate that a thorough analysis was carried out
during the creation of the data model.

For example, a ‘Start Date’ could default to the current day, or the ‘System Date’.

12.16 Determine the Assurance Level
The assurance level could be:
i. Acceptable

ii. Acceptable with reservations
iii. Not acceptable

12.17 What have we learned?

In this chapter we have learned a structured approach to checking the quality of a data
model produced by somebody else.

We have learned to determine whether it is fit for purpose.

Our approach is based on the sound theoretical foundation that is a very strong part of data
models for relational databases.



Williams | Learn Data Modeling by Example — Part 3

13. Enterprise Data Models

13.1 Introduction

This chapter will discuss enterprise data models for a number of different kinds of
enterprise.

13.1.1 What is this?
This chapter is a review of techniques suitable for designing large-scale data models.

13.1.2 Why is it important?

Being able to create enterprise data models will help you to handle the most challenging
situations that you might encounter as a data modeler.

The Best Practice Approach has these steps:

e Create a top-level data model that represents a business-eye view of the
organization.

- It will include all the subject areas, such as marketing, operations, finance and
CRM.

- Each of these subject areas will have its own data model.

13.1.3 What Will I Learn?

Enterprise data models are very useful because they help to establish ‘A single version of the
truth’.

For example, it is common for organizations to have multiple occurrences of customer records,
with the same person appearing as Joe Bloggs, Joseph Bloggs, Joey Bloggs and so on. These
can be matched to one common record and all the associated details can be consolidated. This
aspect is discussed in more detail in Chapter 10, which covers Master Data Management.

The approach we adopt is to define a statement of objectives that will establish the
important ‘things of interest’ that need to be in the enterprise data model. This establishes a
context from which subject areas can be derived. Any change in the statement of objectives
can easily be reflected in changes to the subject areas.

13.2 Business Intelligence (BI)

13.2.1 Statement of Objectives

Our example is an Anglo-Swiss Consulting Company, which has offices in London and Zurich.
The typical statement of objectives for this company would be stated in these terms:

“To provide high-level consulting services to a targeted clients operating from multiple
locations.”

16
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To support these Objectives, we have designed a BI approach called BMEWS, which stands for
‘Business Monitoring and Early Warning System’.

“To provide a flexible solution to a range of user requirements for Business Intelligence.”

Therefore, the subject areas in the enterprise data model must include:

Consulting:
e C(Clients
e Costs

e Revenues
e Services

e Staff

BMEWS:
e Data warehouse and data marts
e Key Performance Indicators (KPIs)

e Data sources and integration
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13.2.2 The Enterprise Data Model
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/enterprise data model for BMEWS

/index.htm

Enterprise Data Model for BMEWS BI
Bamy Williams

Principal Consultant
DatabaseAnswers. com

April 19th 2011

| Data Warehouse

| Common Data Model

Clients

Timesheets Invoices | Senices for Clients

Deliverables




13.2.3 BI Data Warehouse
This model appears on this page on the Database Answers Web site:
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e http://www.databaseanswers.org/data models/enterprise data model for BMEWS

/index.htm

PK Client_ID
Client_Detailz

Deliverables

i Data_\Warehouse_Facts

PK Deliverable_ID
Deliverable Detailz

"

Invoices

PK Invoice IDv
Inwoice_Detailzs

Ref_Calendar
PK Day_Date

—o=

——e

PK Fact_ID

FK Client 1D

FK Day Date

FK Deliverable_ID

FK Inwoice_ID

FK Service ID

FE Services for_Clients 1D

FK Staff 1D

FK Timeshest 1D
Averages, Counts, Totalz
KPlz, Graphs, Trend=z

Other Derived Figures

Sernvices

S0 —s

PK Service_ID
Service_Details

Services_for_Clients ]

oo

0 —a

PK Services_for_Clients_ID
Services_for_Clients Details

-
Staff
PK Staff_ID
Staff_Details

( Timesheets 1

LPK Timesheet_ID

Timezheet_Deta its-J
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PK Client_ID
Client_Detaitz

Deliverables
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Diata Warehouze for BMEWS Bl
Barry Williamsz
Databazelnswers.org
April 15th. 2011

Data_Warehouse_Facts

PK Deliverable_ID
Deliverable Details

Invoices

PK Invoice ID
Invoice_Detailz

Ref_Calendar
PK Day_Date

e

PK Fact_ID

FK Client 1D

FK Day Date

FK Deliverable 1D

—=Z| Fi InvoiceID

FK Sernvice ID

FK Services for_Clients 1D

FK Staff 1D

FK Timesheet ID
Averages, Counts, Totalz
KPlz, Graphs, Trends
Other Derived Figures

Senvices

PK Service_ID
= i Service_Details

Services_for_Clients ]

o —o—

'

PK Services_for_Clients_ID
services_for_Clients_Detailz

Staff

PK Staff_ID
Staff_Details

(

Timesheets w]

Timesheet_Detai

LPK Timesheet_ID J
s

20
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13.3 Insurance

13.3.1 Statement of Objectives
The typical statement of objectives for an insurance company would be stated in these terms:

“To provide a wide range of attractively-priced and economical services to a targeted range of
customers, with economic management of claims processing and settlements.”

Therefore, the subject areas in the enterprise data model must include:
e Claims
e Customers
e Policies
e Products and services
e Staff

e Settlements
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13.3.2 The Enterprise Data Model
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise _data model for insuran

ce/index.htm

| Data_Warehouse

| Common Data Model

|T*,,f|Jes of Policies

T

Customers

| T

| Custorners Policies [CEEHDIWE and UfEE Marine §

.
i

Customers, Claims and Payments
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13.3.3 The Customers, Claims and Brokers Subject Area

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

e http://www.databaseanswers.org/data _models/insurance customers and claims/in

surance brokers erwin physical.htm

23

- - Addreszes
Insurance Brokers Physical Data Model E@nﬂna_ssin:l o Zph=
Barny Wiilliams line_1_number_building
20th. b ay 2004 line_2_number_street
DatabaseAnaners.com Iine_3_.area_suburh
town_city
state_county
country
Insurance_companies Brokers Joe| postal_zipocode
company id =ph= broker id =ph= i
address_id 2flgs address_id <Al Custorners
company_name broker_name customer id Aphe |
other_details other_broker_details customer_detailz ! ™
| |
Ref_Insurance_Types - Policies [, Customears_Policies Custo!‘ners_f-‘\ddlesses
insurance type code Zph= olicy id Zpk= B customer policy id Zpkx % ELE'%
insurance_type_description insurance_type_code =fh= policy_id =fi= ﬁ i :Lk;—
eq Fire Burglany or hdator broker_id it customer_id 2fie= date address from Zph>
3 f : date_address_to
policy_start_date customer_policy_details
policy_renewal_date i
8= premium_payable
other_poliesy_details
f | A Claims
claim id Zphs
statuz_code A 2
custorner_policy id i Claim_5Status_Codes
outcome_coda <l statuz code ZphE
e e P status_description
amo:nt:of_claim g Under Review
detailz_of_claim
Claim_Outcomes
outcome code =ph=
outcome_description
&g Settled or Rejected
Life flotor Household
.Eolig; id =phfice POlIG\f id =phflce olier id .
insurance_type_code insurance_type_code u‘r_insurance Srpesicode e
broker_id braker_id e -t Household_ltems

policy_start_date
policy_renemwal_date
premium_payahble
other_policy_details
occupation_code
life_expectancy

policy_start_date
policy_renemwal_date
premium_payakble
other_policy_details
wehicle_details

policy_start_date
policy_renemwal_date
premium_payahble
other_paliey_details

age_of_property

item _id
policy_id
item_wvalue
itemn_description

Zph=
=tz
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13.3.4 Policies and Claims Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/insurance policies and claims/inde
x.htm

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

Data Model for Ingurance Claims
Barry Wiliams Customers

DatabazeAnswers.org PK Customer ID
Agpril 14th. 2011 Customer_Details
| Policies | [ Ref_Policy_Types |
PK Policy_ID PK Poli
: . . . cy_Type_Code
Policy_Detailz = —+ Policy_Type_Description
FK Customer_ID eg Car, Home, Life

FK Policy_Type Code

o L
¢ K
: ( Ref_Claim_Status

(CIalms_Pmcessmg_Stageﬂ}el Claims PK Claim_Status Code
PK Claim_Stage_ID PK Claim_ID i —+ Claim_Status_Description
FK Next Claim_Stage ID FK Claim_Ststus_Code eg Dizputed, In Progress, Settled
Claim_Status_Mame FE Policy_ID
Claim_5Status_De=scription Date of Claim I
Other_Details Date:u f:SEl'tlement Ref_Document_Types
—l— Amount_Claimed PK Document_Type_Code
Amount_Piad Document_Type_Description
Other_Detailz &g Asseszor-z Report

eg Medical Report

i

( Claims_Documents

AA

Claims_Processing

: B P — — o PK Staff_ID —&— — PF Claim_ID
PK Claim_Processing_ID Staff Details PF Document_Type Code
::E g:ﬁ'r:m_g? T FK Created by Staff_ID
-2Im L ime e
Fi Claim_Stage_ID f Ref_Stage_Outcomes 1 g;::trﬂnﬁ:itl:
FK Staff ID =2 —2— |pK Claim_Outcome_Code
Other_Details Claim_Outcome_Description

eq Disputed, In Progress, Settled

24
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13.3.5 Types of Insurance - Car, Home and Life Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/insurance car home life/index.htm

( Policy_Types ] |( Ref_Policy_Types ]
PK Policy_Type_ID }D _|_ PK Policy_Type_ Code
FE Policy Type Code Policy_Type_Name

[' Ref_Car_Policy_Types \I Other_Details eg Car, Home, Life

PK Car_Policy_Type_Code
Car_Policy_Type_Mame
&g Comprehensive
eg 3rd Paty, Fire, Theft

' O
|
A

Car_Policies | [ Home_poicies | ( Life_policies |
PF Car_Policy_Type_ID PF Home_Policy_Type_ID PF Life_Policy_Type_ID
FK Car_Policy_Type Code FK Address ID Medical History
Car_Manufacturer_Code Date_House_Buit Prescription_Details
Car_Model_Code Other_Details Other_Detail=
Other_Details

Y
I

PK Address ID J
s

Address Detai

—
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13.3.6 Types of Insurance - Marine and Motor Vehicles Subject Area
This model appears on this page on the Database Answers Web site:

http://www.databaseanswers

.org/data _models/insurance general/index.htm

Thiz Model i= a combination of fixed and
open-ended data tems with each Policy.

The Marine_Policies and Motor_Vehicle_Policies
hold the fced, known data items.

Data Model for Marine and Motor Vehicles Insurance

[ Additional_Data_items

@ Data_ltem_Name
Data_ltem_Description

Barry Wiliams
March 25th. 2010
Principal Censultant
Database Answers.org

The Additional_Data_kems stores new ltems
that can be used ifor new Policies.

[

Policy_Categories

Data_Type
&g SKU=Stock Keeping Unit

] |

Policies

(@ Policy_Category_Code
Policy_Category_Description

__g<

eg Marine, Motor, Properties

| Ship_Types

@ ship_Type_Code
Ship_Type_ Description

s
|

d

@ Policy_No

- £
@ Policy_Category Code Added_Colum ns_Data}
Effectve_Date |

_ , Policy_No
E Dat
S Data_ltem_Name
Other_Detai= i

|
A

r Marine_Policies \|
Marine_Policy_No

@ Ship_Type Code
Other_Marine_Details

( Motor_\ehicles_Puolicies

Motor_Vehicle_Policy_No
Chassiz_No
Store_Engine_No
Other_Motor_Vehicle_Details




13.3.7 Common Data Model
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This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/insurance data warehouses/commo

n_data model.htm

Ingurance Common Data Model

Barry Wiliams
Databazefnzwers
Jan 27th. 2010

Customers

Policies

PK Customer_ID
Reporting_Date
Customer_First Name [ — —5=
Customer_Middle_Mame
Customer_Last Name

Gender
Date_of_Birth
Address Details
City

Country
Other_Details

S

f_ Ref_Car_Policy_Types “]
PK Car_Policy_Type_Code
Car_Policy_Type_MName
eg Comprehensive
eg 3rd Paty, Fire Theft

PK Policy_ID

FK Customer_iD

FK Policy Type Code
Start_Date
End_Date
Other_Detailz

( Ref_Policy_Types ‘]

; o PK Policy_Type_Code
Policy_Type_Mame
eqg Car, Home, Life

The =mall circle shows an |
Inheritance Relationship.

Claims

Car_Policies

I

rH‘:'me—P‘:'“'-'EE‘] Life_Policies Date_Claim_Settled

PF Policy_ID

FK Car_Policy Type Code
Car_Manufacturer_Code
Car_Model_Code
Other_Details

PF Policy_ID
Home_Detailz

PK Claim_ID
FK Policy Number
Date_Claim_Made

PF Policy_ID Armount_Claimled
Life_Detaile Amount_Settled
Other_Detailz
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13.3.8 Insurance Data Warehouse
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This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/insurance data warehouses/index.h

tm

Barry Willamz
Databazefnzwers
Jan 27th. 2010

Ingurance Data Warehouse

( Addresses ]

%
Insurance_Data_\Warehouse

PK Address_ID —3=<2{ PK Fact_ID
Address Detailz FK Address ID
FK Data Level

FK Location 1D

FK Location Type Code

FK Reporting Date
Policy_Type_Code
Payment_Date
Policy_Start_Date
Policy_End_Date
Total Customer_Count

w Total_Revenue

Total_Settlements

( Locations_

PK Location_ID . Total Volume
Address_ID S Total Value
Location_Type_Code KP|_Percent_1
Location_Details I:Ith_er Dﬁ‘tﬂié

13.4 Investment Banking

13.6.1 Statement of Objectives

Ref_Calendar
=0— — — —— — — —|—pK pay _Date
Day_Number
[ Ref Data_Levels |
?’B_ _ o _|_ PK Data_Level

Data_Level Description
&g Glokal Region

( Ref_Location_Types W

E P o by PK Location_Type_Code
Location_Type_Description
&g Region =uch as EMEA

The typical statement of objectives for an investment bank would be stated in these terms:

“To participate in a profitable trading operation by buying and selling stocks, shares and other

commodities.”

Therefore, the subject areas in the enterprise data model must include:

e Accounts

e Clients

e Financial products and services
o Staff

e Settlements

e Trades or deals
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13.6.2 Enterprise Data Model
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise _data model for investment bank

s/index.htm
Enterprise Data Model for Investment
Banking
Bamy Williams

Principal Consultant
DatsbaseAnswers. com
March 28th 2011

| Customers

Settlements
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13.6.3 Accounts Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/investment banking/accounts.htm

Imvestment Banking Accounts Model
Barry wiilliams

Frincipal Consultant

[ratab asednaners. com
22rd. July 2004

Account Ref Account_Types
acocount_id %B—

account_type_code (FK) account_twpe_description
aecount_name
black_credit_wn
black_debit_wn
caution_texdt
date_opened I
date_closed

aceount_type_code

account balance
i~ 'l

account_id (FK)
date_balance

debit_credit_code
amount_balance_holds

customer_account house_ascount

- balance_available_adjusted
raccuunt id (FI) E (accnunt_ld(FKj balance_awvailable_closing
customer_id (FH) facility_id (FK : balance_book_adjusted
back_office_account_id balance_book_closing
overdraft_limit_intra_day balance_collected_adjusted

balance_collectad_closing
other_details

i
|

Customer

Fawility

customer_id

customer_details E

facility_id
facility_detail

See Customer Maodel




13.6.4 Customers Subject Area
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This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/investment banking/customers.htm

Addreszes

addraszz_id

Investment Banking - Customers
Barny William=
[Dratabasefnamers.com

256th. July 2004

Customers

line_2_number_stre et
line_2_area_locality
city_towun
state_province_county
countny
other_address_details

line_1_number_building

Facility
facility_id

Customer_Addresses
customer_id (FK)
addrezz_id (FK)
addrezz_fram_date

address_to_date

customer_id

customer_name
customer_short_name
date_founded
date_closed
group_onhy_flag
ather_customer_details

Facility_Customer_Limits

facility_type_code

agqgreg_facility_flag
collataral_reference

customer_id (FK)
facility_id (FI)
date_limit_started

date_facility_ended

facility_limit

Customer_Contacts

[eals

contact_id

deal_id

customer_id (FK)
contact_first_name
contact_last_name
contact_gender
contact_job_title

customer_id (FIK)
amount_mtm
other_deal_details

other_contact_details

Bank

Carporate_Cuostomer

I custormer_id (FkQ

customer_id (FK)

Ld ate_credit_class_reviemwed

credit_score
date_credit_score_reviemed
date_credit_class_reviewed

Intarnal_Customer
customer_id (FIK)
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13.6.5 Deals Subject Area
This model appears on this page on the Database Answers Web site:

32

http://www.databaseanswers.org/data _models/investment banking/deals general.

htm

Investment Banking - Deals (Feneral)

Barry Williams
[ratab asefnamers. com
2dth. Juby 2004

Leal _General

deal_id
Customer
- stomer_id (FK)
ot d cu -
e me — = = — O gealer_staft_id (FK)
custamer_details deal_type_code (FI) deal_accounting _entry
------------ transaction_number entry_id
amount_mtm - -
Staff = =l ;
2 date_deal deal_id (FK)
— — — — — —4 date_cancelled entry_details
stafi_details date_captured
"""""" :a:e_revfarsed Settlement from Deal
Ref Deal_Types ate_revian ] i
= = VP document_reference settlement_id
deal_type_code ‘I— e — _G'l‘;- matched_group_number deal_id (FK
deal_type_description memo zettlement_details
ag Fx Deal
f i | FRA_Deal
F Deal Financial_Instrument_Deal . ’d —I S - IRS_Deal
f aal_i
(deal_id (Fro } [dealid ) - — (deal_id (FK)

- hedge_flag amount_remaining_bought -
cust-:-mer_l.d (.FK.j hegde_info amount_remaining_sold am-:-unt_l:-f_n-:-tll:-l.'u.al
aowerdraft_limit_intra_day tarde_flag deal_rate_fud_points amount_outstanding

— date walue start date_walue_start

L

date_walue_end
rate_to_base_fiwd_points_boug
rate_to_base_fiud_points_sald

date_walue_end
hedge_flag
netting_of_cashflowmes_code
trade_flag

.

ht

r.
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13.6.6 Settlements Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data _models/investment banking/settlements.ht

m

Inwestment Banking - Settlements
Barry Wrilliams
[ratabaseAnamers. com

25th. July 2004

Account

acocount_id

account_details

Fef Curency_Codes

currency_code

GUITENGCY_Name
ag USD = US Dallars

Settlements

settlement_id

account_id (FK)

— — — A dealer_start_id (FK)

curreney_code (FR)
transaction_number
amount_mtm
date_deal
date_cancelled
date_captured

L — — — date_revarsed

date_rewisw
document_reference

memo

matched_group_number

accounting_entry_settlement

H— — — — & entry_settlement_id

settlement_id (F)
entry_details

Fees_Charges Cash_on_Settlement

H— — —f fees charge_id

settlement_id (FFK)

£

Settlement_Fees_Charges_Other
| zettlement_id (FK)

Settlement_from_Fayment

Settlement_from_[Deal

settlement_id (FK)

l'set-uement_id (FI)

amount_dest_currency
amount_source_currency

F.

amount_dest_currency
amount_dest_curreney_incl_charges
amount_P_and_L_exchange
amount_source_curmency
amount_source_currency_incl_charges
date_of_expiny

document_reference
reason_for_payment

resansation_number_balance_hold

. ]

T

|
]

fsettlement_id (FI)

Settlement_Other

amount_dest_currenoy
amount_dest_currency_incl_charges
amount_source_currenoy
amount_source_currenay_incl_charges
o




Williams | Learn Data Modeling by Example — Part 3

13.6.7 Staff Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/investment banking/staff.htm

Imvestment Banking - Staff
Barry Williams
[atabasefnaners.com
25th. Juby 2004

Bank_H0Q

bank_hq_id

hq_address
other_hq_details

Staff Lepatments
staff_id | ——H dept_id
gender bank_hqg_id (Fk)
date_of_bitth parent_dept_id B‘b—l
first_name dept_name
last_name other_dept_details |
middle_name
date_joined_company 51 |
date_left_company Stafi_fssignments _
other_staff_details =

i staff_id (FIE)

dept_id (FK)

assignment_start_date

assignment_end_date
assignment_details

£

B HE_Migr
Lealer IT Compliance Mgr I;tm’-f_id (RIS

Dealer . 3
staff_id (FI) |staff_|l:| (FE)
hr_assn_member_wyn
limits Lh359|_2_'°|9 other_hr_details

34



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

e http://www.databaseanswers.org/data _models/banking data warehouses/investme

nt banking data warehouse final version.htm

]

f Accounts
PK Account_|D

Account_Detailz

Data Warehou=ze for Investment Banks - Final WVergion

Barry Wiliams
Databaze Answers
March Sth. 2011

Locations

fm s ]
L m.on_ameJ

Location_Detailz

Brokers

A A

Data_Warehouse Facts_

PK Broker_ID
Broker Details —0— ———— —— Bl

PK Fact_ID
| Clients FK Account 1D 5
, - __ gr|FK Broker D -
PK CI.IEE'It_ID : FK CIII'E'.I"-'LIID }Q— _— — 8 | PK Region_Code
Clients_Details FK Currency Code Region_Detailz
FK Desl iD
=
f Currencies FK Deal Type Code ( Settlements
. | FK Facility_ID
FK 150 Country Code

PK Currency_Code
Currency_Detailz

FK Product D
Facilities FK Region_Code Traders
FK Reporting Day Date

FK

Location_Name

Products

PK Product_ID
= — — —— —&—|  Product Details

=0 — —— — &—|pK Settlement_ID
Settlement_Details

5‘*9— — —— — &— |PK Trader_ID
Trader_Detailz

PR Tacmiy 1 — —— — %<k Settlement ID
Facilty Detail g ais
FK Transaction 1D .
m FK Transaction Type Code (— Transactions -]

G— — — — ]

PK Deal_ID
Deal Detailz

—

Awerages, Counts, Totals
KPlz, Graphs, Trends
Percentages, Returnz
Other Derived Figures

[’Ref_{:aﬁendar][' Ref_Countries

}9— — PK Transaction_ID
Tran=saction_Detailz

I

PK Day_Date PK 150_Country_Code
Diay_Mumber Country_Name

Ref_Deal_Types 1

]

Ref_Transaction_Types

13.5 Local Government

13.7.1 Statement of Objectives

PK Deal_Type_Code
Deal Type Description

PK Transaction_Type_Code
Tranzaction_Type Description

The typical statement of objectives for a UK local government would be stated in these terms:

“To provide a range of services to a varied range of non-residents and residents. To ensure
that these services are provided economically to meet the specific requirements of the
community.”

Therefore, the subject areas in the enterprise data model must include:

35
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e Customers or citizens, with both residents and non-residents.

e Services and products

e Service delivery
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13.7.2 Enterprise Data Model
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise _data model for local go
vernment/index.htm

Enterprise Data Model for Local Govt
Barry Williams

Principal Consultant
DatabaseAnswers.com

March 26th 2011

Citizens and Addresses E

Customers Services

Customers and Services | | Education Services E Housing Services
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13.7.3 Children’s Attainments Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for local go
vernment/children.htm

Citizen
citizen_id (FK) &

Citizen Details

Child
School - [
i (eien aEK ki Ref Children_Factors
school | I e ' child factor code
: ate_of bi
school_details gender child_factor_description
father citizen_id eqg Behavioral Difficulties

mother citizen i

at_risk_yn
School Attendance fn_ste_red_'.,.rn Ehll_d FEFtDrE
” . missing_yn citizen_id (FK)

|:|t|zen_!d (FK) out of school yn date from

school_id (FK}) child_factor_code (FK
date_from

date to
EtE_tD factor_value

comments
comments author

Ref Attainments
attainment_code

1 Ref Grades

Child Attainments grade_code
citizen_id (FK}

Date Of Attainment
attainment_code (FK

grade code (FK)

attainment_category_code (FK)
attainment_description
eg GCSE Geography

grade description
eg A B.C




Senice

Service Id

Senvice Details

Ref Interaction Channel
channel_code E

channel_description

Williams | Learn Data Modeling by Example — Part 3
13.7.4 Citizens Subject Area
This model appears on this page on the Database Answers Web site:
e http://www.databaseanswers.org/data models/enterprise data model for local go
vernment/citizens.htm
Citizen
|| citizen_id (FK)
—H Citizen Details
Property Address
address_id E
| address_details E
& i &
Citizen Senvice Account Citizen Address
citizen_id (FK) & account_id citizen_id {FK)
Senvice Id (FK) citizen_id (FK) address_id (FK
From_Date acu:crurﬁ_det Sl From_Date Ref Events
oor coie |

Citizen Interaction

S citizen_id (FK})
Interaction Datetime

channel_code (FK)
Interaction Details

Transaction

transaction_id

L

event_description
eg Move to Haringe

Citizen Events

citizen_id (FK}

account_id (FK)
transaction_details

event_start_dat

event_code (FK
event_end_date
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13.7.5 Citizens and Addresses Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for local go

vernment/citizens and addresses.htm

Citzen
citizen_id {FK)
Citizen Details

Citizens and Addresses Data Model

10.00 am Friday
29th. October 2004

_51 52
Citizen Address
address_id {FK)
citizen_id {FK)
From_Date

To_Date
sddress_type code [FK)

|

Application

application_name

eg Council Tax, CRM
&g Education, Electoral Roll
&g Housing, Social Senices

Address

| -

| address_id London Property Gazetesr
proparty_ref_number [FE) Ha— — moperty _ref number
En_-.t;:dsm fist_building
mrea_|ocality H:EE b::-’EEt
ooty P i
county mmﬂ' ki
country ooty

_ | ¥

Council_Tax_Address Electoral_Rell
(sddress_id (FK) sdicres 5_id (FK)

3
E

Lmtesble_w lue

res ident_sequence

*

Address Data Matchin
sro_address _jd
application_name [FK}

Lwﬂpezty_:ef_numbee {FK}

The longterm vis ion 5 that all
aodresses will be stored in the
Land Property Gazette The three
Tables on theright will be used

Address Format Mapping

sre_field_name
application_names {[FK)

—

40

gazetes field nams
clean up rule

trans formstion_rule
validation_rule

duwring the addres s-matching process.
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13.7.6 Citizens and Services Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for local go
vernment/customers and services.htm

Censalls ad CLs tomer Dats Mobe!
T OV e T sk R b owns Cis

Sendo
— Common Characer s ties
sendom K H+—
SR E o
£ o oAl Tae
e T | l=t_name_egf_Surname
5cru1§ S aiption Hiti=" =gt
other, 3 full_rame
| e e
=gt BirthDete
~al n
b E ) iy
et Toe T - HE feamens
T e e et b S
-1 | T Stehs ot
ICEtlon._mrees pode: iF
3 B e = | - ﬂmm Dietalls
P oode | adrress 4
D e plons: numiber.
o= des o intion piones rumoe_fros 1
=g Em m‘-’&eubﬂ Dentr= Book Irg | Dfm:b‘
23 Fois Ing - Cls torner S rvsr wﬁrm
=3 Hows Ing - Sooupancy erification |
=7 HOLE Ing Reaairs O Reguest 5
=g Hous ing Repeis 1 s ection
23 Hoising Reoin I Misks Feoeis e a
ﬁﬁ&liﬂma"%&_%—. e acton =3
S BUWER - JS o Tl Tommon Chaad = B 2
=g Sodal - Adastion Erqlusl?‘ e i
=3 Sodal - Fepot Home Pl B A ()
Fio
mmrﬁ_}gr‘éﬁ
== tanis
e T 2
= e L T T T T TS (F | [EegesIa
Pood M — Ll =
RSk ST o e e
23 HowBl g m=cal Contmctar mym = = FIy
=3 Follz= e %{Fm uni : ~yel T (PR
et s e A
ATE EI _slmf Aremet Des criptlon
Elr: __r:>21:=l.='ls-tlr:. postoDoe Eun
\=§==I--éf—_5'.§’r=nl._§_n§_s e et ciffend
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e
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CLs tomer (=] =13 - Cormimon
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13.7.7 Education Services Subject Area

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

e http://www.databaseanswers.org/data models/enterprise data model for local go

vernment/education services.htm

FSM Eligible

pupil_id (FK}
accurate_at
T

Person
persaon_id |

Person Address

address_id
surname
forename
title

= person_id (FK)
address_id (FK)
address_start_dat

address_end_date

initials T
birthdate
gender
deceased_ind
notes_ind
other_details

Round Pupil

pupil_id (FK)
round_code

APP_REF

SEN Level

pupil_id (FK)
sen_level
accurate_at
sen_type
referral_id
statement_id

P upil

Pupil Guardian
L9|é pupil_id (FK)

= person_id (FK)

pupil_id

relationship
responsibility

P upil Prof
f| pupil_id (FK)

FORMER_UPN
MATIOMAL_PUPIL_ID
MHS_MUMBER
cohort

surname
forenames
known_name
birthdate
gender
notes_ind
deceased_ind
current_pupil
other_details

person_id (FK)
person_type
module

agency _id
not_known
correspondence

Pupil Address
<] pUpil_id (FK}

i}

address_id (FK)}

address_start_date
address_end_date

addres
UPRN

street

district
town

county
postco

s

house_no
unit_no
unit_name

main_road

country

|—EJ+-E address_id (FK

Address |

s id

de

Info

info_id

module
info_text

Lookup Code

Establishment
DFEE_no

estab_id
LEA_no
estab_name
notes_ind
other_details

User Def Groups

subject
group_code

group_code_desc

User Def Value Code

subject (FK)
group_code (FK}

value_code
value_code_desc
data_type
max_length

code_type
code_value

ltems in CAPITALS
imply a standard o

code_description

cross-reference.



13.7.8 Housing Services Subject Area
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This model appears on this page on the Database Answers Web site:

http://www.databaseanswers.org/data models/enterprise _data model for local go

vernment/housing services.htm

This model includes Haringey Council in London, UK.

Staff

Citizen

staff id

stafl defails

supplier_id (FK

counail_unit_id (FK

%

Sendce Supplier
sendce id (FK)
supplier_id (FK)

8§ &

Supplier_Contract

senice_id (FK)
supplier_id (FK)
contract_star_dat|

contract_end_date|
fom_date (FK}
trme_and_cndins
other_details

supplier_details i e
to_date
derived vid_valu

Sendce Part

Address Citizen Detai
<| address._id
property_ref number (F '
{at_building |
number_strest
area_locality |
| town_city
county |
/L % country |
Service %
aeniee id Citizen Senice
coundi_unit_id (FK) |H— — — — i SiZEn_S i
=enice type_code (FF citizen_id (FK)
beneft_wn senice_id (FK)
payment_yn statuz_code (FK|
other_details - From_Date
IIT | To_Date
Swvc Housing Repair
|'~3er-.|'ce id (FK) Citizen_Contract

citizen_id (FK

Housing Services Data

1.00

Model

pm 23th. Oct 2004

RefEwent
ewvent_code

event_description
&g Housing Repair

eg Move to Haringey
eg Make Appointme

T

Citizen_Sendce Ewvent

H— -

citizen gvc_id (FK)
ewent_start_date

event_code (FK)
=status_code (FK)
event_end_date

start_date

end_date
trmnz_and_cndins
other_details

citizen_sve_id (FK
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13.7.9 Data Warehouse
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for local go
vernment/data warehouse.htm

Cata Warehouse for Local Government
Bamy Williams

Ref Calendar

Customers

Customer_ |0 {FK) E—b— _

Customer_Addresses
Customer_Address D é—ﬁ— ———————s

13.6 Retail

13.8.1 Statement of Objectives
The typical statement of objectives for a retail organization would be stated in these terms:

“To offer a range of affordably priced retail goods and services that are economically
distributed and meet the requirements of a targeted customers. These will be made available
in-store and online.”

The subject areas reflect the statement of objectives. The purpose of this statement of
objectives is to establish the scope of the enterprise data model:

The objectives are to offer a wide range of affordable products. Costs will be controlled to
achieve maximum profit potential from a wide range of affordable products that are sourced on
a 'just-in-time' basis tailored to our target market, with specific customer profiles.

The enterprise data model will establish the data available for a data warehouse to meet
business intelligence requirements.

Therefore, the subject areas in the enterprise data model must include:
e Customers

e Distribution
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e Inventory
e Marketing

e Products

13.8.2 Enterprise Data Model
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for retail/index.htm

Enterprise Data Model for Retail
Barry Williams | Customers Area E | Products Area %}3— — D

DatabaseAnswers.org
March 26th. 2011 T T

Warehouses {

Financial Area |

Shopping

In-Store Shopping AreaE [ Online Shopping AreaE Stores Are
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13.8.3 Customers Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for retail/cu
stomers area model.htm

—44 Mailshnt_llampaignsg

| Ref Payment Methods E

| Ref_Gender_Codes |
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13.8.4 Customers and Orders Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise _data model for retail/cu
stomers _and orders model.htm

Customers and Orders Data Model
Barry Wiliams
(Mﬂilshot_{:ﬂmpaignsj [Customers) Databazefnzwers.org

$
Thiz Model =hows only Entity names

€ € —I——I— to make it easy to understand w — —‘9{]

| !

[_I'.ﬂai Ishot_Custom ersﬂ I Shopping_Carts ) Products (Product_PmmoﬁonrJ

qI aH

-

— — —} {Orders (Shopping_{:art_{:orientﬁj
ok

[

[

T !
R e e -
N T g Vg g ¥

[p{} 5 Tra nsac_[iﬂnsj [Shjpm entsH[S hipment_tem EJ}O{Drder_nem s] (Pro-ducts_in_Pmmoﬂons]
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13.8.5 In-Store Shopping Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for retail/in
store shopping area model.htm

I:In Store_ Shoppmg_hrea]

[:Mailshot_{:ampaigns) Customers ’_F _.6.9..1

K] Cpr

[Mailshot_{:ustom ers‘ij

@ (Pmdluctsj {PrMuct_Prﬂmﬂtionsj
i JLIL I I

| |
T

! /CR ;|F\ f\‘J,T\ ﬂg Lo I
[Smpments) [Drder ttems] (mentonesj I:Prﬂ-ducts in Pmm{monsj

Shipment_ltems
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13.8.6 Online Shopping Subject Area
This model appears on this page on the Database Answers Web site:

o http://www.databaseanswers.org/data models/enterprise _data model for retail/o
nline _shopping area model.htm

I:Dnline_ Shoppirg_ﬁlrea]

(Product_Pmmﬂtions]

g

[Shopping_{:artsj LProduc:t@—‘—@é(Pmducts_in_Promoﬁom‘J

[ ] (]
(Shopping_Cart_Contents}— — —— —a<={ Shipments

ki ]

Shipment_tems
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13.8.7 Order History Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise data model for retail/O
rder History.htm

Tnline 5h

Ip.i 7
-

MOM_Customer Master Index

Registered_Usar_ID (FK)
Master_Custormer_|D {FK)

—

Customers

PostCodes
PostCode

Gend
= e Registered_User_ID
Gender Code_MF E Addresses_TH_Masce
Address |0 {FK) N
Gender Desoiption E Custorner_|D (FK) Address_[D E
Email_Address Address_Line_1 E

Gender Code_ MF [FK)
Friends_of Homesense_YMN
Haot_Asrivals Sign_Up YN
Cate_of Birth

Date_of Registration
Password

Contact Mumber
Mobile_Mumber

Orders
Order_|D

Reqgistered_User_|D {FK)
Date_of Order
Other Details
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13.8.8 Products Subject Area
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise _data model for retail/S
ubject Area for Products.htm

Distribution Area

%
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13.8.9 Products, Stores and Sales Subject Area
This model appears on this page on the Database Answers Web site:

o www.databaseanswers.org/data models/enterprise _data model for retail/Subject
Area for Products Stores and Sales.htm

FProducts, Stores and Sales
Barry Williams
DatabaseAnswers.org
March 22nd. 2011

Distribution Area
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13.8.10 Registered Users (with MDM) Subject Area
This model appears on this page on the Database Answers Web site:

http://www.databaseanswers.org/data models/enterprise _data model for retail/R

egistered Users.htm

{ Email_Address (FK)
Master Customer D (FK}

MDM Customer Master Index

Online Shopping Area
-

Customers
Customer ID §

PostCodes
PostCode

Gender

] 4

Reqistered Users

Gender Code MF —

Email_Address Addresses TK Maxx

Gender_Description

Address 1D [FK)
Customer_ID (FK)
Gender Code MF (FK)
Friends_of Homesense YN
Hot Arrivals_Sign_Up YN
Date of Birth
Date of Registration
FPassword

Contact Mumber

Mobile Murnber

—H Address_ID
Address_Line 1
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13.8.11 Data Warehouse
This model appears on this page on the Database Answers Web site:

e http://www.databaseanswers.org/data models/enterprise _data model for retail/re
tail customers data mart.htm

Data Mart for Retail Customers
Barry Wiliamz
Databazefnzwers.org
August 22nd. 2009

( Ref_Calendar
PK time_period_id

: 7 )
Mailshot_Campaigns day_number
hour_number
PK mailshot_id day date
product_category_code -
mailzhot_name _I_
mailzhot_start_date " N
mailzhot_end_date R At
railzhot_target population Sacia PK staff id
mailzhot_objectives R L S vl FK job_fitte id
other_mailzhot_details PK fact_id FK reports_to staff id
- = FK imvoice_status code o o FK store_id
FK mailshot_id staff_name
I Products ™ FK prﬂducf_ﬁd . staff_adress
: FK promotion_id other_staff_detailz
PK product_id Fi payment_method_code E -
FK store_id FE =taff id
parent_product_id FK store id
product_name —8— — —— — —0< FK time period_id [’ Stores_ w
product_price totalz PK store_id
product_color averagea e —— O — store_name
product_size otehr_derived_figures store_adress
product_description other_details other_store_details
other_product_detailz

S — O
i " !

- - —, 1
Product_Promotions [Ref_invoice_Status_Codes) [ Ref_Payment_Methods |
{PK payment_method_code

promotion_start_date invoice_status_description payment_method_description
promotion_end_date
promotion_name
promotion_dezcription

other_promotion_details
", -

PK promotion_id {PK invoice_status_code

13.9 What have we learned?

In this chapter we have learned how to design data models for large commercial enterprises.
These kind of enterprises are typically very complex and it can seem at first impossible to
design a data model that is useful. In fact, it is common to see enterprise data models that
include hundreds of entities. It is, of course, very difficult to use these models.



Williams | Learn Data Modeling by Example — Part 3 | 55

A good general approach is to start by designing a top-level data model with a limited number
of entities. Then designing a number of subject area models will complement the top-level
model to allow you to cover a wide range of functionality within the enterprise.

14. Master Data Management (MDM)

14.1 Introduction
This chapter will discuss MDM for CRM, law enforcement and local government.

14.1.1 What is this?
MDM is the common abbreviation for ‘Master Data Management'.

Master data is the reference data, such as standard codes for countries, currencies, languages,
products and so on.

14.1.2 Why is it important?
MDM is important because it is part of establishing a ‘single view of the truth’.

14.1.3 What will I Learn?

In this chapter you will learn how to establish MDM, both from a data management point of
view and from an organizational point of view.

14.1.4 Best Practice

Best practice for MDM establishes a ‘single view of the truth’. It identifies the sources of data
and determines how the sources are integrated and analyzes matching of reference data,
products, customers and so on.

14.2 MDM for CRM
This section covers MDM for CRM.

During this short tutorial, we will cover the following topics:
1. An approach to MDM
2 Creating a data dictionary
3. Mapping from sources to the target MDM data model.
4 Reference data

This tutorial presents the steps involved as best practice. Topics covered in this tutorial include
data sources and targets, mapping between them, data quality, data governance and
reference data.

These are the steps in the tutorial:
1. Agree the scope of the project
2 Identify the data sources
3. Determine the target
4 Specify the mapping between sources and target.



® N oW

Williams | Learn Data Modeling by Example — Part 3

Review guidelines for managing reference data

Address the issue of data quality

Ensure compliance with data governance

Check that the MDM data model can provide data for performance reports.

14.2.1 Top-Level CRM Data Model
This is the MDM CRM data model that is the target for data migration.

USPS_DPV

[Pk Delivery Point 'u’alidationJ

[

UK_PAF_File )

[Pk Postcode Address FiIeJ

Customer Systems include -
1) Clients and Fees

2} Customers and Invoices
3) Video Rental Stores

Top-Level Data Model for MOM and CRM Mapping Specifications -
Barry Wiliame 1) Clients, Commercial Customers
DatabazeAnswers.org and Video Rental Customers
Way 13th. 2010 map to MDM_Customers
2) Addresse map to the PAF_FILE
{in the UK)
3) Productz and Moviez map to
MOM_Products.
[ MDM_Customers | [ MDM_Products
PK mdm_customer_id PK mdm_product_id
FK product category code

|7 4_ Customer_Systems

PK system_code

[MDM_Customer_Index [0 _|
PF mdm_customer_id MDM_Product_Index

FK system_code PK mdm_product_id
FK system_code

[This ling marks the MDM Data Laver. Above it we have a Single Version of the Truth, with Good Quality Data |

Clients_and_Fees

PF client_id

Addresses

PK address_id

4

Customers_and_Invoices | |r‘-ﬂd90_Rentﬁ|_Cust0mers|

| PF customer_id | LPF vr_customer_id |

Maovies

PK movie_id
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14.2.2 Reference Data Model

Top-Lewvel Data Model for MDM and CRM
Barry Wiliamz
Databazelnswers.org
WMay Sth. 2010

f Ref_Data_Types Ref_Data 1
PK data_type code| .. PF data_type_code
data_type_name I PK ref_data_code
g Movies ref_data_name
- ref_data_description
LS

hhis line marks the MDM Data Layer. Above it we have a Singke Version of the Truth, with Good Quality Data |

[Ref Data for Clients and Fees] ~ |[Ref Data for Clustomers and Invoices]| Ref Data for Video Rentalg

Ref_Calendar

PK day_date
day_number

d

Commercial_Product_Categories >£1L Movie_Format_Types ]
PK product category_code

PK format_type_code
: . FK parenl product category code format_type_name
PK invoice_status_code pruduct_categurg,r_narre. ] format_type description
inwoice_status_deszcription product_category_description

Ref_Invoice_Status \]

eg VD
&g Clothing, Food and Hardware 5
r- Ref_Job_Types W
PK job_type code - 3
job_type_description Transaction_Types "] f Movie_Genre_Codes
: PK transaction_type_code PK genre_type_code
Ref_Skills transaction_type description Desse. bype fme..
PK skill_code eq Adjustment Qﬁﬂéﬂﬂlﬁ ??C{Iptmn
R = eg Co ¥, Western
=kill_description &g Payment, Refund " |
Ref_Skill_Levels | (" Payment_Methods
PK =kill_level_code PK payment_method_code
=kill_level_description payment_method_name
L

&g Amex, Diners Club
eg MasterCard, Viza

( Rental_5tatus_Codes

PK rental_status_code
rental_status_description
eg Booked, Out, Returned

~

|( Video_Transaction_Types ]

PK transaction_type_code
transaction_type_description
eg Payment, Refund
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14.2.3 Clients and Fees

. " Addresses
[' Client_Addresses i 5 q
b (@ address_id* Staff_Addresses 1 Ref_Job_Types
il client_id* i i = £
W S o | line_1_number_buiding staff_id @ iob_type_code*
S = ' line_2_number_street o address_id* job_type name
(@ date_address_from* L job_type_
dat _|j|j t_ line_3_area_locality () date_address_from*| * P,
ate_address_to
= rx P towrn_city date_addrezz to —I—
} state_province h |
i country_code {{ |

! 4 —————

Clients

Projects ( Staff 3
@ client_id* @ project_id* taff id* R'ET_SI'HHS
il = @ stari @ skill_code*
client_name @ client_id® @ job_type code* =
client_from_date ; o SR
e _|_ :_ project_name =taff_name o0 Ayt
kpi_avg_billable_rate project_start_date other_staff_details 3
kpi_tiling=_to_date project_end_date 1
kpi_client_project_count project_description —I— -
other_client_detailz other_project_detaile |
. ~ _ ’
h j‘l'[\ #r\ il 5
|
AN %

Fees Ref_Calendar \| Staff_on_Projects f Staff_Skills
client_id* | @ day_date* @ =taff_on_project_period_id* staff_id®
period_id* [ business_day_yn @ project_ic® skill_code*

total_fees day_number @ staf id* @ =kill_level code

—l— period_id @ rols_cods*

from_datstime ¥
k to_datetime
| W hourly_rate [ Ref_Skill_Levels
nvoices
— \i/ @ skill_level_code*
@ f”“_"c&—'d =kill_level_name
invoice_number | eq Advanced, 5 yrs exp..
@ period_id*
@ client_id* I
@ invoice status code* _l_
date_iz=zued |
date_paid [ Ref_Invoice_Status 1 If Ref_Roles 1 T
ientz and Fees
Lu;?:liﬁs . @ invoice_status_code* @ role_code* Barr_l,lWiII_iams
-1 invoice_statuz_description role_name [ 4th. April 2004
amount_payahle eg Cancelled Disputed, Paid, g Project Manager [ atabazefnswers.org
other_detailz .
" -

14.2.4 Customers and Invoices
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This model shows that customers receive invoices for orders that they place.

Customers

Cuztomers and [nvoices Data Model
Barmy Williarmns
A0th. Jan 2005

@

customer_id*
customer_firet_name
customer_middle_initial
customer_last name
gender

email_address
login_name
login_password
phone_number
address_line_1
address_line_2
addres=_line_3
address_line_4
town_city
state_county_province
country

other_details

Databazednzwers.org

| Orders
i@ order_id*

—— —o= @ customer_id*
date_order_placed*
order_details

mg
|

I

Products

d
A

| Accounts

@ account_ig*

i customer_id*
date_account_opened
account_name
other_account_details

.

Invoices

order_id*
inwoice_date
invoice_details

ee

invoice_number®

A

ee

product_id*
production_type code*
product_name
product_price
product_color
product_zize
product_description

other_product_details "
7ot

Order_tems (" Invoice_Line_items
@ order_item_id* order_itemn_id*
@ order_id* @ invoice number*
——c=| @ product id® ] @ product id*
product_quantity product_title
other_order_item_details product_guantity
product_price
_|- B = _e‘“/l: derived_product_cost
T_ —[ derived_wvat_payable
Product_Types -‘>A] derived_total_cost
7 other_line_item_details
@ production_type_code*

@ parent_production_type code
product type description
vat_rating
eq Clothing,Food, Hardware.

Financial_Transactions

iy transaction_id*

@ sccount id®

@ invoice_number®

@ transaction_type code®
tranzaction_date
transaction_amount
transaction_comment
other_transaction_details

Y
_|_

(

Transaction_Types ]

@ transaction_type_code*

transaction_type description
eg Payment,Refund.
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14.2.5 Video Rental Stores

Condition_Codes

Video_Stores

PK store_id
store_name
atore_address
store_phone

=tore_email
other_store_details

Movies

Williams | Learn Data Modeling by Example — Part 3

PK condition_code

condition_dezcription
" o

—H— —o<

Format_Types |

PK format_type_code
format_type_de=scription

Genre_Codes

_g.cli

PK genre_code F— —D%
genre_description

Actors

PK actor_id
actor_gender |

PK movie_id

FK condition_code

FK format_type code

FK genre type code

FK store id
release_year
maovie_title
movie_dezcription
number_in_stock

rental_or_zale_or_both

rental_daity_rate
=sale_price

g
Movie_Cast

actor_firzt_name
actor_last_name
other_actor_details

PF movie_id
PF actor_id

Transaction_Types

]

PK transaction_type_code

transaction_type_description

&g Payment, Refund

_gé

Data Model for Video Rental Stores
Barry Wiliams
CatabazeAnzwers.org
25th. Sept 2006

[ Rental_status_Codes |

PK rental_status_code
rental_statuz description

)l{
i Customer_Rentals

PK item_rental_id

FK customer_id

FK movie_id

FK rental_stastus code
rental_date_out
rental_date_returned
rental_amount_due
other_rental detailzs

N
0
}'L\ .|

o 2 £
Financial_Transactions

.
|
|
|
e o

PK transaction_id

FK account id

FK item_rental_id

FK previous fransaction id

FK transaction_type code
tranzaction_date
tranzaction_amount
transaction_comment

=B
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Customers

PK customer_id
member_yn
membership_number
date_became_member
customer_first_name
customer_last_name
customer_addresz
customer_phone
customer_smail
other_customer_details

I

il

|r Accounts

PK account_id

FK customer_id

FK payment_method_code
account_name
account_detaile

¥

Payment_Methods |

PK payment_method_code
payment_method_description
eg Amex, Cazh, CC
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14.3 MDM for Law Enforcement

This chapter covers Master Data Management for law enforcement. It presents the steps
involved as best practice.

Topics covered in this tutorial include data sources and targets, mapping between them, data
quality, data governance and reference data.

I hope you find this tutorial interesting and helpful.

Please email me and let me know at barryw@databaseanswers.org.

These are the steps in the tutorial:

Agree the scope of the project

Identify the data sources

Determine the target

Specify the mapping between sources and target.
Review guidelines for managing reference data
Address the issue of data quality

Ensure compliance with data governance

Check that the MDM data model can provide data for Police Information Reports and
the National Intelligence Model.

© NN R WNE

The starting point is a list of relevant Data Models for Law Enforcement.
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14.3.1 Top-Level Police Data Model
This is the MDM police data model, which is the target. It shows how data from a number of
sources is integrated into one generic master data management model.

Police Master Data Management Data Model
e Barry Wiliamz

Violaterz are incorporated into MDM_Perzonzs_of_Interest. May Sth. 2010

Violater Addres=ses into MDM_PAF_Addres=zes. -

Ref Violation_Types into MDM_Offence_Categories.

rMDM_PAF_Addresses} (MDM_Persuns_of_lnteresﬂ ( MDM_Offences ]
PK address_id J LPK mdm_person_id J PK offence_id
£ FK offence_category_code

1 1
éﬁ A | +
(I'.ﬂ DM_Persons_Address es) | |

PK person_address_id P OO PR P
FK address id |
FK mdm_person_id (Jﬂ c_L

=
=

(MDM_Person_Dﬁences]
PK person_offence_id
FE mdm_person_id
FK offence_id

Person_System 5] | MDM_Person_Index|

<

PK mdm_person_id
FK system code

PK system_code

&g Legal Caze Mgt

&g Police Departments
eqg Prizons and Prizoner:
gg Traffic Cops Tickets

lThis line marks the MDM Data Layer. Above it we have a Single Version of the Truth, with Good Quality Data |

iy ] ] .
|EESE_MQLPETEGHQ [(Police_Dept_Pemphﬂ ( Prisoners 1 ( Violaters 1
PF CEEE_PE_TSC'H_M LPF pd_person_id | LPF prisoner_idJ PF violater_id
FK address_id FK address_id

FK payment method code

i i

|
({:ase_l.ﬂgt_hddresses} |/‘u’iol ater_Addres seﬂ

LPK address_id J LPK address_id J
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14.3.2 Reference Data

Each Data Source will have its own sets of reference data.
These have to be mapped to a common set of data, which in turn is subject to corporate
data governance.

14.3.3 Case Management
This model shows that cases go to trial where people are in attendance, playing specific roles.

Legal Cazse Management
Barry Williams
P 24th. Apri 2004
People DatabazseAnswers.org |( Organizations ‘]
@ person_id @ organization_id
@ organization_id e — — — — — — — — — — & ({4 organization_type_code
first_name organization_name
middle_name other_organization_details
last_name Cases_Trials
date_of_birth @ case_trial_id T
gender @ trisl_ovtcome code
: O
other_person_details @ trial_ststus_code
J - o T -
A4 A4 @ trial_address_id (Drgarﬂzation_hddresses

case_reference_number
trial_location_name
trial_start_date
expected_duration

organization_id
address_id

(f address_type_cods
@ date_address_from
date_address_to

trial_end_date
other_trial_details

TV

q q _——— —[
| People_Roles h Pecople_at_Trial |
person_id trial_id |
role_code | person_id |
date_role_from I role_code
date_role_to @ appearance_nr T T
eg Defendant, Witness. appearance_start datetime " Addresses
thp:ra_;a:t;:end_datehrre @ ?ddress_id -
line_1_number_building
-~ line_2_number_strest
| People_Addresses line_3_area_locality
person_id city
address_id n A zip_postcode
@ date_address_from : state_province_county
@ sddress_type_code country
date address to other_addrezs_detailz
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14.3.4 Police Departments

This model shows that incidents are central to a police department and people are involved in
incidents, playing specific roles.

Data Model for Police Departments
Barry Wiliams
10th. February 2009
Databaszefnswers. org

| Associates
person_id People [ Shifts Officer_Shifts
associate_person_id | = o y
— z shift_id iy officer_id
date_asz=ociation_started : @ person_id @ S oo | . LS
P, @ sddress id shift_description i 3 =hift_id
@ title_code start_time date_started
first_name end_time date_sended
iddle eg B Watch, Traffic. e
@ title_code . :“t ol
title_de=cription ;i_nafwz'rth Al
ate_of_bi
- &g Mr. Mrs. Ms.. = Addresses
e date_in _ | Officers
date_out @ address_id @ officer_id
line_1 i
- phone_number = @ dept_code
Incident_Qutcomes cell_phone }g_ o ||qe_2 @ SR
@ outcome_code email_address c.rty badge_number
outcome_description comments Zip_postcode date _became_officer
eg Case solved other_person_detail Seleprokee: vy other_officer_details
o o country . 15
- R People_in_Incidents Ranks
Incident_Status ! — l
status_code Incidents person_id | @ rank_code
" descrinti @ incident_id | incident_id rank_short_name
status_descrlptl.un _ — @ outcome_code @ role_code | rank_description
eg Under Investigation s | - &g Sat, Officer, Lt
@ ststus code
@ type_code |
date_time_incident_started l fzepc
date_time_incident_ended
e, —ii—lgl T ( Roles Departments
type_description incident_description R
&g Case, Felony other_detailz @ rote_. E_L ' @ dept_code
role_description @ parent_dept_code
B &g Suspect 1, Victim 1. dept_description
eg Investigating Officer

+

Officers_in_Incidents

officer_id
incident_id
@ role_code




14.3.5 Prisons and Prisoners

This model shows that prisoners commit offences and have associates.

Data Model for Prizons and Prisoners
Barry Wiliams
Databazefnswers.org
17th. Juby 2004

Ref_Probation_Status |

(@ probation_status_code
probation_status_description
- &g Approved, Rejected.

I

Associates

@ associate_id
as=sociate_first_name
associate_middle_name
associate_last name
other_as=ociate_detailz
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[ Ref_staff_Roles

(@ stafi_role_code
=taff role_description
- eg Governor, Warder.

Ref_Oifence_Categories ‘]

( Prisons |
@ prison_id Prison_ Staff
prison_name -1 _g{ (@ prison_stafi_id }"0+
other_prison_details @ prison_id
prizon_governer_staff_id @ staff_id
_I_ @ staff role_code l(
role_start date @

|
A

role_end_date
other_role_detailz

-~
N

offence_category_code
offence_category_description
- eg Felony, Misdemeanour.

Prisoners

Offences

i

@ prisoner_id

@ gender_code

@ prison_id

@ probstion_ststus_code
prizoner_first_name
prizoner_middle_name
prizoner_last_name
prizon_number
prizoner_address
probation_hearing_due_date
other_prizoner_detailz

5

=

@ offence_id

@ offence_cstegory code
offence_short_name
offence_ful_name
offence_description
offence_min_sentence
offence_max_sentence
other_offence_details

.

|
|
-

Prisoner_Associates W

i prizoner_id

associate_id
associated_from_date
last_known_contact date
last_known_contact location

]

an' soner_As sociate_visits\l

prisoner_id

associate_id

@ visit_start_datetime
visit_end_datetime
comments

14.3.6 Tracking Evidence
This model shows that officers track evidence for cases and maintain a chain of custody.

p
‘ _AA

Prisoner_Offences

@ prisoner_offence_id

@ prisoner_id

@ offerce_id
datetme_committed
Ipcation_committed
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E
f Diary_of_Events 1 People i
@ event_date* @ person_id*

@ individusl_id — o | @ sddress id
active_to_date @ role_code
event_description* @ title_code

firzt_name }0
middle_name

[ Ref_People_Roles ik s

@ role_code* date_of_birth
- eg SUS1, VIC1. —age!  date_in
role_description date_out
- eg Su=pect 1, Victim 1. phone_number

= cel_phone
( Ref Title ] email_address
— e Comments

@ ik chude! other_perzon_detailz
-eg Mr._ Mrz. M= A
title_de=zcription il

|

shift_code*
=hift_description
eg B Watch, Traffic.

A

[

| _
T T
Departments b@!

@ dept_code*
@ parent_dept code
dept_de=scription

66

Tracking Evidence

B arry Williams

24th. Februan 2004
Databazednswers.org

Addresses
@ address_id*

line_1_number_building
line_2 number_strest
line_3_area_locality
city

Zip_postcode

=ztate province county

Case_Files

country

@ file_number*

control_number
date_in
date_out
charges

@ investigating_officer_id*

other_addrezs_detailz
~

Ref_Ranks ] Officers i Evidence Items
 rank_code* officer_id* @ item_number®
rank_short_name — o= @ dept code* @ category_cods
- eq Sgt., Officer, Lt. @ rank_code* IRy @ file_numbert
rank_description @ shift_code* @ officer_id*
i badge_number @ location_code*
" Ref Shifts h date_became_officer sealed_yn
= —<Z  other_officer_details dete B i

date_item_out
item_origin
item_dizpozal
item_de=scription
item_comments
other_item_detailz

(Ref_ltem_{:ategori es]

() category_code*
category_description
- &g Knife, Firearm

“=0—a

_—

( Ref_Locations

@ location_code*
location_description
-eg Aizle 2, Shelf B

e

A

0 —

Chain_of_Custody

=
L TLE L

item_number®
moved_from_location_code*®
moved to location _code*®
date_moved

time_mowved
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14.3.7 Traffic Cops and Tickets

This model shows that traffic cops, who are officers, issue tickets for violations. These tickets
are defined as specific types of documents.

't r "
Violaters Addresses
[' Ref_Payment_Methods 1 PK violater_id PK address_id
FK violater_address id line_1_number_building
PK paymerrt_method_oo-fje. 6 E FK payment_method_code line_2_number_street
payment_method_description violater_name s — — —0— line_3_area_locality_suburb
violater_phone line_4 other
violater_emai town_city
(Ref_‘l.r’ehic]e_l'."lanufaﬂturers] date_of_first_violation zip_postcode
PK manufacturer_code " other_violater_detais i =tate_province_county
manufacturer_name _L country
other_addres=_detailz
fin ' _z
; i x i T
Vehicles
PK vehicle_licence_number | Violater_Vehicles | *
FK manufscturer_code — — —— =<7 PF violater id - -
FK vehicle_type cods PF vehicle_licence_number Officers
',rea.r_uf_mar!ufacture PK officer_badge_number
vehicle_details —I— FK officer_address_id
e model ) | gender
g/ date_of_birth
/fli officer_first_name
| Violations officer_middle_name
| ——— Py — —— — officer_last_name
PK violation_id other_officer_details
—|— F¥ violater id " J
= FK vehicle_licence_number
f_ Ref_Vehicle _Types W FK document_type code
PK vehicle_type_code FK officer_badge_number f Ref_Document_Types 1
vehicle_type_description datetime_viclation e —
eg SUV datetime_order_delivered _| e do-c:ument._tg.rp-e_mde L
other_offence_detais documentation_type_description
/+\ G .
Tickets [ Ref Ticket Status |
PK ticket_number ; o . PK ticket_status_code

FK ticket status_code ticket =tatus_description

FK violation_id eg Cancelled, lssued, Paid
date_ticket_cancelled
date_ticket_paid
other_ticket detaiz

L ~
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14.4 MDM for Local Government

These are the steps in the best practice:
1. Agree the scope of the project
2 Identify the data sources
3. Determine the target
4 Review reference data
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14.4.1 Top-Level Data Model

This is the MDM Local Government data model, which is the target. This shows how data from
a number of sources is integrated into one generic MDM model.

Top-Level Dala Moded Tor Local Government {vZ)
150_Country_Codes Barry Witisms
PK country_code Databasehnswers.org
country_name: WMoy 18th. 2010
UK_PAF_Flle MDM_Customers MOF_Services
FK paf_address_id PE midm_customer_id P service_d
Fi popniny_code |0 ——0Z] P mam pal sddress_id Fi sarvice_category_ code
acdress_lne_1 madm_date_of_birth SErVIDe_nams
acdress_line_2 other_detais senvice_cost
address_fn=_3 b BEMCE_descrplion
city_fewn - ciher_detais
posbcode | &g Pay Parking Fine
coundry

|
-.—————I |_.——.—.—1
A A

)

Customer_Systems

[#0M_customer_index)

| MDM_Customers_Services |

MDM_Payments I

¥ P
FK

PK syxtem_code

system_nome
&g Council Tax

mdm_customer_id PR customers_serice_id
syshem_ oo FK mdm_cuslamer_id

system_customer_id FE sevvice id

PR mdm_payment_id
Fi cuslomers_service_id
FK paymant method code

i)

2g Elecloral Register

T : dobe_service_requesied
e dabe_service_recehed
cost_of_service
other_detaiks

FE payment_stefus_code
dabe_of_pavment
amount_ol_payment
cther_detais

I'.I'his ine marks th= MOU Data Layer, Above i we have a Singe Version of the Trulk, with Good Cually Dala |

g

A

PF hb_recipient_id

PF s=_chiend_id
55 other_defads

hi_sddress
hio_postcode
hi_slher_details

i

Parking_Payments I

[
[ Parking_Tickets |

er_address 3
er_podress_4
ar_address_S
&r_nationalty

Coamncil_Tax
PF ct_resident_id
cf_lille
ct_first_name
ct_lasi_name
cf_dob
cof_address_line
ct_city_town ¥
cf_posicods - il 5
cf_naticnalty Electoral_Register
PF er_voter_id
er il
er_forename
ST_surnams
er_address_1
er_address_2

PR payment_id

FE pi_ofende_id

FH paymant methodcode
date_of payment
amount_of_payment
other_detais

PF pt_offender_id
pl_address
pi_nther_detals




14.4.2 Reference Data

Each data source will have its own sets of reference data. These have to be mapped to a
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common set of data, which are subject to corporate Data Governance.

( Ref Data Types
PK data_type_code

Ref Data |
PF data_type_code

data_tvps _names 1
£q Country Codssz
=g Languags Codsz

L

fF{ef_I S0 _Language_Cod esw|
PK iso_language_code
izo_languags_nams
=g EM=Englizh

(Ref_IS0_Country_Codes|

PK igo_country_code
io_country_nams
=g UK=Unitsd Kingdom

( Ref Payment Methods ]

FK payment_method_code
pavmsnt_msthod_names
£ Amesx, Dinsrz Cluk
=g MaztsrCard, viza

PK ref_data_code
r=f_data_names
=q Cazh, Crsdit Card

e

Ref_Sensce Categories %Q

PK service_category_code

K pzreat_zervics_csfsgon: cods
zervics_catsgorny_nams
£q Community C=sntrsz and Halk
=g Council "ax, Elctoral Regiztsr
&g Houzing Bsnsfitz, Parking
£q Scial Ssrvicss

" Ref UK_PAF File

PK paf_addre=zs_id
& countn: cods
addr=zz_lins_1

addrszz_lins 2
city_town
poztcods
country

70
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14.4.3 MDM and Customers and Services

This is a generic model that shows a service hierarchy where a many-to-many relationship
between customers and services has been resolved into two one-to-many relationships.

7

WDM Customers and Services I = = "
Ref_Service Categories
Barry Wiliams = sz %J
Databazefnswers.org PK service_category_code
May 16th. 2010 FK parent_service category code

service_category_name

eg Community Centres and Halls
eg Council Tax, Electoral Register
&g Housing Benefitz, Parking

eg Scial Services

1

|
A

MDM_Customers h MDM_Services
PK mdm_customer_id PK service_id
FK izo_country of origin_code FK service_category code
FK izo_preferred_language_cods SEMVice_name
FK mdm_paf sddresz id service_cost
mdm_personal_name =service_description
mdm_middie_name other_detailz
mdm:famity__name eg Pay Parking Fine
mdm_alias
mdm_date of birth
mdm_gender_mfu
mdm_other_detailz

T
l

1
% R

rl'.ﬂ DM_Customers_5 er'.ricesﬁ

PK customers_service_id

FK mdm_customer_id

FK =zervice id
date_service_requested
date_service received
cost of service
other_detailz
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14.4.4 Council Tax
This shows the fields in the tables that are candidates for mapping to the MDM tables.

Data Model for Council Tax
Barry Wiliamz
Databaselnswers.org
WMay 19th. 2010

T L
Council_Tax

PF ct_resident_id
ct_title
ct_firzt_name
ct_last_name
ct_dob
ct_addrez=_line
ct_city_town
ct_postcode

ct_nationality
—

14.4.5 Housing Benefits
This shows the fields in the tables that are candidates for mapping to the MDM tables.

Data Model for Houzing Benefitz
Barry Williamz
Databazefnswers.org
WMay 16th. 2010

Housing_Benefits

PF hb_recipient_id
hb_address
hb_postcode
hk_name
ht_aliaz
hb_other_detailz

-, o




Williams | Learn Data Modeling by Example — Part 3

14.4.6 Parking Tickets
This shows the fields in the tables that are candidates for mapping to the MDM tables.

Parking tickets are not master data and are not included in this mapping activity. However, the
payment methods are master data and they are included in the reference data category.

Diata Model for Parking Tickets
Barry Wiliams
Databazefnswers.org
May 16th. 2010

f Parking_Tickets ]

PF pt_offender_id
pt_address
pt_other_detailz

=
4

F 'IIIIT\ By
Parking_Payments [ Ref_Payment_Methods |
PK payment_id PHK payment_method_code
FK pt_offender_id :—:"9—|- payment_method_name
FK payment_method code eg Amex, Diners Club
date_of_payment eqg MasterCard, Viza
amount_of_payvment
other_detailz
\, A

14.4.7 Social Services

This shows the fields in the tables that are candidates for mapping to the MDM tables. The
structure of the Social Services Table must be evaluated as candidates for migration to the
MDM Services Table.

-,

- : ;
Ref_ISO_Country_Codes]| Social_Services

PK iso_country_code PF ss_client_id
F i % FK izo country code

ig0_country_name :
eg UK=United Kingdom FK i=o_language code
=z _address

82 _posicode

rRef_tS{}_l_a HQUEQE_CMEQ ss_ﬂr.st_n ame
== _middle_name

PK iso_language_code ‘—EJ —E}-E:E s=_last_name

ig0_language_name s=_mother_tongue
£g EN=Englizh =3_other_details

14.5 What have we learned?

MDM is becoming more important all the time. Conceptually it is quite simple, as we have
seen. However, the implementation of MDM is complex and there is a wide range of products
available from a number of commercial organizations.
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15. Build your Own Data Models

15.1 Introduction

This chapter provides a tutorial on how to build your own data models that meet a complex set
of requirements.

15.1.1 What is this?

It shows how to progress from simple models to complex models in a logical and structured
manner. It starts by analyzing some existing data models and extending them to meet your
own specific requirements.
In this scenario, we plan these three activities:

e Opening a pool hall

e Opening a funeral parlor

e Making a movie

15.1.2 Why is it important?

It is important because it is often necessary to understand some existing data models and
build on them to include additional functionality.

15.1.3 What Will I Learn?

You will learn how to build on an existing foundation to create a new set of data models that
will operate in an enterprise environment.

The Best Practice Approach is defined in these steps:
e Establish the user requirements

e Agree a ‘statement of objectives’ with the users, and from this identify the ‘things of
interest,’ the top-level model and the subject areas.

e Look for a starting point.

o There is nothing new under the sun, and this is certainly true in the world of
data modeling.

o Everything is just a variation of something that has been done before.
e From the starting point, identify the models that will define your starting point.
e Create an information catalogue to record these models.
e Define the naming standards for entities and attributes.

e Define the scope of your new model from the user requirements.
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o In other words, the functional areas and dominant entities.

o Identify the additional data that you will need which is not in the models you have
chosen to start with.

e Add the data and be sure to follow the appropriate standards because you want your
new model to look good and to pass any QA test.

e Design a normalized data model.
e Apply the QA Test and produce the scorecard.
e Discuss the model and the scorecard with all the interested parties.

e This will normally include your fellow modelers, data management professionals,
analysts, developers and managers.

e Produce mapping specifications and plan for migration of the required data.

15.2 Opening a Pool Hall
Where do we start with our data model?

Our starting-point is the library of hundreds of data models on the Database Answers Web
site:

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




Wi

lliams | Learn Data Modeling by Example — Part 3

We find this model on Pool League Statistics which might be useful:

http://www.databaseanswers.org/data _models/pool league statistics/index.htm

[

Leagues

Games

PK league_id

°
Data Model for Pool League Statistics

Barry Wiliams
May 25th. 2009

Venues | | Teams \|

PK venue_id PK team_id
VEenue_name FK created by player id
contact_details team_name

other_details

date_created
date_disbanded
other_details

PK game_code

SUMMer_or_winter game_name
league_name game_description
league_details other_details

L

Players

PK player_id
firzt_name
lazt_name
gender

Leagues_Games
PF league_id

PF game_code

address

[ Result_Possibilties

other_details
PK

result_code
result_description

&g homesWin, homeLoss
eg awayWin, awaylLoss

Tea

m_\Venues

Team_Players

i "
|
|
[ E—
L

_[

]

,____

Matches

PF team_id
PF venue_id

PK date from
date_to

PF team_id

PF player_id
PK date_from
date_to

other_detailz

PK match_id
FK game code

FK player_1_id
FK player 2 id
FK resuit code
match_date
other_details
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We need a reservations facility and we have a wide choice:

Reservations:

1. Apartment Rentals

2. Airline Reservations

3. Car Hire

4, Cinema Bookings

5. Coach Trips

6. Doctors Practice

7. Driving Schools

8. Event Reservations

9. Flights for Children's Charities
10. Hairdressers Appointments
11. Health Centers

12. Holiday Homes

13. Hotel Reservations

14. Limousine Services

15. Online Scheduling

16. Railway Reservations

17. Restaurant Bookings

18. Sports Centers

19. Ticketmaster

20. Vehicle Rental

Our situation is that we have a fixed humber of facilities, i.e. pool tables, that are normally all

available during our opening hours.

Each of our pool tables can accommodate up to four players at the same time.

We need to record reservations in our database and allow for cancellations and changes.

We have quite a number of available databases to choose from, including these:

Apartment Rentals
Driving Schools

Hairdressers Appointments
Railway Reservations
Sports Centers

AN

1. Apartment Rentals



B arrp WWilliamsz
[ atabazednawers.ong
2nd. May 2004

Wpartment Bentals D ata Model

Williams | Learn Data Modeling by Example — Part 3

rJl!u:»artmns'.=r1t_ElL|ihclings i

(Ref_ﬁlpa rtment_Ty pes]

@

building_ic*
building_shor_nams
building_ful_nams
building_description
building_addrez=
building_manager
building_phone
other_building_detailz

T .

A

@ apt_type_code

apt_tvpe_description

&g Studio, Duplex

J_@__@{;_

View _Unit_5Status

@ =otic

@ status_date

@

available_yn

gpt booking id

Apartments
@ apt_ic’ I = apt_id*
@ idl facility_code*
@ =0t typs_cods .
apt_number -
bathroom_count (- Ref_Gender

bedroom_count
room_count
other_aparment_detailz

78

(F{ef_hpa rtment_Fac:iItiies}
@ facility_code"

facility_de=scription

£g Broadband, Cable TV,

i

r}lpanment_Facilitiesﬁ

— _g—ﬁ Apartment_Bookings

-

( Ref_Booking_5Status ]_}_ c-{

£g Confirmed or Provizional

kooking_status_code”
booking_status description

eeee

api_booking_icd’

booking_stalus_cods*®
booking_start_date
booking_end_dats
other_booking_detailz

@ oender_code
gender_description
“alues are M, F or U {unknown

]
X

Guests

@ guest_id*
@ gender_code
guest firet_name

-

guest last nams
date_of_birth

other_guest detailz
Fa




3. Driving Schools
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This has Lessons that look like what we need, but it also has customer and payment details

that we don't need.

( Ref_Customer_Status ]

@ customer_status_code
customer_status_description

Customers

last_name }9— —| —
date_of_birth
date_joined_staff
date_left_staff

other_staff_details

&g Good, Bad. < (@ customer_id
Staff @ customer address id
@ staff_id A (@ customer status code
@ =talf _sddress id date_became_customer
nickname @ address_id date_of_birth
first_name line_1_number_building first_name
middle_name line_2_ number_strest last_name

line_3 area_locality
city

Zip_postcode

state province_county
country
other_address_details

=
1]
=
%
o
in
k|

Lessons
@ vehicle_id e @ lesson_id
vehicle_detailz @ customer id
@ lesson_status_code
staff_id
( Ref_Lesson_Status g :Ehf;fe id
@ lesson_status_code | E }Eggun_-ljate
le==on_status_description lez=on time
eg Cancelled, Completed. price
other_lesson_details

4. Hairdressers Appointments

— —a] amount_outstanding
email_address
phone_number
cell_mobile_phone_number

other_customer_detailz

fan)

i Customer_Payments

customer_id

@ datetime_payment

@ psyment_method_code
amount_payment

other_payment_detailz
L, A

%
.4

( Ref_Payment_Methods 1

@ payment_method_code
payvment_method_description
eq Amex, Cazh CC=Credit Card.

79



job code
job_description

Ref Staff_Job_Title |esp———,

Williams | Learn Data Modeling by Example — Part 3 | 80

.

Ref Age Band

dge band code
age_band_description

Ref Gender

—

gender code
gender_description

Staff_Charges Statf ., i e Lllent
job_code staff 1D md sode
zalon_Treatment_Code job_code E —d
charge_amount staff_Mame gl?:nterFil;;:tNlEame

?::;32:::5-1 client_LastHamea
date_Leﬂ client_Address
= client_AgeBand
client_CellPhone
- client_HomePhone
EetHaloShls - client_EmailAddress
hair le code

hair_style_description

¥

Fef Salen Treatment

sdlon Treatment Code

zalon_Treatment_Description

treatment_Standard_FPrice

Appointments

appointment 10
client_ID

staff_ID
appointment_Cate
appointment_Time
calour_used
hair_style_code
product_code

client_Comments

client_MaturalHairColar

client_OtherDetails

Froducts

product code
product_name
product_description
ather_details

Fayment_Cetails

pavment D
client_ID

amount_Cue
amount_Faid
balance

date_of_payment
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6. Railway Reservations

This looks too complicated and includes things that we don’t need, such as stations.

[ TRAINS ) [ sTAmions | [ STATION_TYPES |
PK TRAIN_NUMBER . | PK STATION_ID —— 4—|PK STATION_TYPE
FK ORIGIN STATION ID FK STATION_TYPE STATION_ T¥PE_DESCRIFTION
FK DESTINATION STATION /D STATION_NANME ]
TRAIN_NAME
4 [ PASSENGERS
PK PASSENGER_ID
TMIN_SCHEDULES‘] PASSENGER MAME
P TRAIN_ID ADDRESS
PF STATION ID PHOMNE_MUWMBER
PF TRAIN NUMBER OTHER_PASSENGER_DETALS
ARRIVAL_TIME —l—
DEPARTURE_TIME |
o I
- gl
f TRAIN_SEATS W SEAT_RESERVATIONS }K
s
PF TRAIN_NUMBER —2+<| PF RESERVATION_ID RESERVATION
P SEARIRIKEER FY- SEAT WUMEER & I— PK RESERVATION_ID
A TEARE FHIBAGET FK PASSENGER_ID

R

FK RESERVATION STATUS
DATE_OF_TRAVEL

[ REF_RESERVATION_STATUS | DT SEEIV A HARE
NUKMBER_IN_PARTY
PK RESERVATION _STATUS _|' R ::_ FROM STATION ID
RESERVATION STATUS DESCRIPTION T0 5’;AT|[]N ||:|_




7. Sports Centers
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e http://www.databaseanswers.org/data models/sports centers/index.htm

Sports_Centers

PK center_id
center_short_name
center_full_name
center_address
center_manager
center_email
center_phone

other_center_detailz
. A

1

|

M

Facilities

Data Model for Sports Centers
Barry Wiliams
Databazeinswers.org
ath. Aug 2004

The SAL to finnd available Facilties

would look =omething like thiz -

SELECT DISTINCT facility_id

FROM bookings

WHERE facility_id NOT IN

(SELECT facility_id

FROM bookings

WHERE booking_start_datetime » required_start
AND  booking_start_datetime = required_end)

PK facility_id

FK center_id

FK facility_type code
facility_number
deadline_days_count

other_facility_detailz
A

JL

A

Bookings

booking_made_datetime
booking_start_datetime
booking_end_datetime

B T
|

other_booking_detailz

Ref_Fadlity_Types |

o— — | LPK facility_type_code J

facility_type_descriptio

[ Ref_Booking_Status |

PK booking_status_code
booking_status_description

FK wuser status code
uzer_email
u=zer_first_name
u=zer_last name
mizzed_bookings_count

other_user_detailz
ks -

PK booking_id :_:’9 - -
FK booking_=status code Users £ |
FK facility_id PK user_id !
FK user_ id FK gender_code

email_sent_yn b — 1 FK user_category_code

We notice that this model has code to check on the availability of facilities by the hour.

( Ref_Gender |

PK gender_code
gender_description

Ref_User_Categories 1

u=zer_category_description

}9—| — PK user_category_code J

Ref_User_5Status 1

uzer_status_description

mizzed_payments_count %‘D_| — PK user_status_code J

.,
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Step 1. Start with the Customer
First, we start by copying the Sports Centers model.

We take cardholders entity from this model of customers and credit cards and rename it
customers. We do this simply because it contains a representative number of attributes:

e http://www.databaseanswers.org/data models/customers and credit cards/customers
and credit cards with attributes.htm

So our data model consists of just this customer entity:

L s

Customers

@ customer_id
firzt_name
last_name
gender_mfu
address
cell_mobile_phone
other_detailz

. &
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Step 3. Add Tables and Bookings

This is done in a style consistent with the Sports Centers model. Full payment is made in
advance.

- ™
Customers ( Tables ] Calendar

@ Customer_ID @ Table_Number @ day_number
Firat_Mame Table_Location @ hour_number

Last Mame Hourly_Rate day_date
Gender_MFU Other_Detailz
Address ==
Cell_Mobkile_Phone 1=
Other_Detailz

- .

?\ 0
Table_Bookings
Table_Humber
Day_Number
Hour_Humber
Booked_Y'N
@ Booksd by Customer_ID
Amount_Pad_in_Advance

s ~
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Step 4. Add Customers and Payment Methods
Then we add payments methods from the customers and payments model:

e http://www.databaseanswers.org/data _models/customers and payments e govt/cust
omers and payments subject area.htm

s !
( Ref Payment_Methods 1 Customers
@ Payment_Method_Code @ Customer_ID
Payment_Method_Description First_Name
eq Cash, Amex, Master Card Last_Name
Gender_MFU
_l_ Address
Cell_Mobile_Phone
Other_Detailz
k Jr
f A
- - v ,
Customers_Payment_Methods Table_Bookings
Customer_ID Table_Number
Payment_Method_Code Day_Mumber
Card_Mumber Hour_MNumber
Expiry_Date Booked_v'M
Security_Code (@ Booked_by Customer_ID
Other_Detailz Armount_Due
. —L A LY A
The limit iz reached on
fieldz in a Primary Key
g : )IIIT\ - T
Financial_Transactions ( Ref Transaction Types w
@ transaction_id @ Transaction_Type Code
@ Customer_iD E Tran=saction_Type_Description
@ Payment Method Code eqg Payment, Refund.

@ Transaction_Type Code
Authorization_Code
Tranzaction_Date

Tranzaction_Amount
COther_Detailz
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Step 6. Add Regular Bookings

This step adds repeat bookings. Booking Frequencies table is at the top because logically that
is where it belongs. However, it gives it an importance that it does not deserve.

| Ref_Booking_Frequencies

(fd Booking_Frequency_Code
Booking_Frequency_Description
eg Weekly, Monthly

1

Calendar jk Customers Tables
@ day_number I - : @ Customer_ID ify Table_Number
iy hour_number Regular_Bookings First_Name Hourly_Rate

day_date Customer_ID Last_Mame Other_Details

—t day_number Gender_MFU
T hour_number Address i
o (¥ Booking_ Frequency Code e Cell_Mobile_Phone
Booking_Day Other_Detailz
Booking_Time #’
Start_Date
End_Date |
Tables are alocated when ‘[
the Customer arrives. |
We assume thﬂ.are will always |
be a Table available. |
|
|
s b
) A
Table_Bookings
Table Number
Day_Humber
Hour_Number
i Cooked by Customer_iD
Booked N
Regular_Booking_¥'N
Amount_Due

-~
",
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Step 7. Add Inheritance

Generic customers contain common Attributes from personal and commercial customers.

z : I 7 "y
In thiz design, we Generic_Customers
ztore Contact detailz
in First_Mame and @ Customer_ID
Last_Mame and Gender Firzt_Name
La=t_Mame
Address
Gender_MFU
Cell_Mobile_Phone
Other_Detailz
e -

Perzonal Customers

in the US have an 55N

(Social Security Number)

and in the UK, they have a
Mational Ingurance (Ml) Number

( Personal_Customers w (Commerciai_tuatomerﬂ
Customer_ID Customer_ID
SSN_or_NI_Number UK_WAT_Number

Other_Perzonal_Detailz Other_Detailz
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Step 8. Let’s have a Party

This step introduces inheritance and the concept of parties, which are a super-type. Personal
and commercial customers are sub-types, along with staff and suppliers.

Parties

@ Party_ID
Party_Mame
Party_Address
Other_Dietails

( Personal_Customers W |Commercial_€ustomer§| " Staff (- Suppliers -]
Customer_ID Customer_ID Staff_ID Party_ID
SSM or NI Mumber UK _WAT_Humber First_Mame Data_Become_Supplier
Officr: Persorial Dol Other_Details Last_Name Other_Details
= = Gender_KMFU
Address
Cell_Mobile_Phone
Other_Detailz
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Step 9. Reference Data

This shows all of the reference data that we have referred to so far in our pool hall
management data model.

It is good practice to put ‘Ref_’ at the beginning of every entity or table. This makes it very
easy to identify the reference data.

Some data might be considered reference data under certain circumstances. For example, a
calendar is always reference data because it is predictable and never changes.

Products, on the other hand, could change regularly and should not be considered reference
data. For example, products in finance or banking could change on a weekly basis and are
therefore not reference data.

Ref_Calendar

@ Day_Number
@ Hour_Number
Day_Date

Other_Details

[~
I

Ref_Booking_Freguencies

(@ Booking_Frequency_Code
Booking_Frequency_Description
eq Weekhy, Monthl;y

| Ref Payment_Methods _\I

(@ Payment_Method_Code
Payment_Method_De=scription
eqg Cash, Amex, Master Card

—

| Ref_Transaction_Types

@ Transaction Type_Code
Transaction_Type Description
&g Payment,Refund.
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Step 10. The Complete Model

Ref_Payment_Methods

@ Payment_Method Code
Payment Melnod_Descrialion
&) Cash, Amox, Master Carg

Customers

@ Customer_ID
Firss_Name
Last hHame
Address
Gendar_MFL
Ced_Mobile_Phone
Orther_Detais

T

This diagram shows all the tables, all the keys and attributes, including reference data.

Ref_Calendar |

ﬁ day_number
@ hour_number

day_date

:i i

A A

|?&Jsbnn'sers_li'a'.'n1ent_hle!hud5|

@ Customer D

@ Payment_Method_Gode

Card_Humber
Expiry_Dwale
Security_Code
Other_Details

i

|
A

Financial_Transactions

_ 1O

rll:ommerual_cusluwbergt

@ tronsaction_id

@ Cusiomer 1D

@ Payment_tdzthod Code

@ Trancaction_ Type Code
Authorsaton_Coce

E Customers_i0r I
UK_WAT Hurmber I
Gther_Detpils i

| Personal_Customers

q a1
A A
Regular_Bookings
i Customer_ID
[ day_number
hour_number
(@ Booking Fregquency Code
Booking_Day
Boecking _Time
Stnrt_Mate

'

@ Custemer D
SSH_or_N{ Husmber
COthver_Parsonal_Detads

|
[
|
|
|

+

It is suitable for discussion with developers, data analysts and other data modelers who want
to see all the details of every table.

(f Table Kumber

Hourly_Rale
Other_Datala

|
ﬁx%

Table_Bookings

@ Tablic_umber

il Day_Mumber

@ Hour_Humber

@ Customer o
Baoked_YN
Regular_Bookng_YH
Arount_Due

Transaction_Date
Transachion_amatnt
Othar_Details

=

Ref_Transaction_Types

@ Tranzaction_Type_Code
Trangacticn_Type_[escriotion
eq Payment Refund,

Ref_Booking_Frequencies !

@ Booking_Frequency_Code

Booking_Frequency_Descripbon
£g Weelkiy, Momthiy
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Step 13. The Complete Model - Showing Key Fields Only
This shows all the tables, with just the keys. This is much easier to understand at a glance.

This is suitable for discussion with developers, data analysts and other data modelers.

[' Ref_Payment_Methods 1 Customers Tables
L@ Payment_Method CodeJ @ Customer_ID @ Table_Number

Ref_Calendar

@ day_number
@ hour_number
9

(Customers_Pa].rment_Metho-ds] lr Hequar Enokings | (Table_Bmkings |
Customer_ID O AN i Wb
{ Payment_Method_Code J 2=t . e Day_Number
i = hour_number Hour_Humber

@ Customer_ID

_l_ @ Booking Frequency Code
|
|

¥
|
|
|
|

(Financial_Transactions \I rﬁommerciai_{:usmmersxl ( Personal_{:ustomerﬂ

@ transaction_id L Customer_ID J L Customer_ID J

@ Customer_ID

@ Fayment Method Code —I_

(@ Transaction_Tyoe_Code ___ _|_| Ref_Transaction_Types | (Ref_Booking_Frequencies |

L@ Tran sa{:’tion_Type_CodeJ L@ Booking_Frequency_C odeJ
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Step 14. The Complete Model - Showing Entity Names Only

This shows the minimum possible to explain the data model. This is the easiest to understand
at a glance.

This is suitable for discussion with business users, management and other stakeholders who
are not interested in the details but want to understand the scope of the model.

(Ref_Payment_Methods) [ Customers Tables)

E s sos snr se a
Jui]
T {
[{2ustomers_Payment_Methods} [Regular_Bookings] Talile. Bookns

14
| i

| fRef_Booking_F requencies]

(Fina ncial_Tra nsacﬂons)}e —|— {Ref_Trms acﬁon_Tyrpes]
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Step 11. The Complete Model - Showing Entity Names Only Without
Reference Data Tables

This is even easier and is usually acceptable to senior stakeholders. They will understand the
concept of reference data but do not need to see it shown explicitly.

One benefit of this approach is that it makes it easy to define the business rules, which users
can then understand, agree to and sign off.

For example, business rules would say:
e Customers can make regular bookings, but do not have to.

e Regular bookings must always be associated with a customer.

{ Customers Tables
Tolee] T

an) ui]

[{3ustomers_Payrment_Methuds) [Regmar_BDokmgs] Table_Bookings

[Fj nancial_Trans aﬂtions)
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Step 15. Top-Level and Subject Area Models

The subject areas include:
e Bookings
e Customers
e Payments

e Data Warehouse

12.3.3.1 Top-Level Model
The Top-Level Model goes here.

12.3.3.2 Subject Area Models

12.3.3.3 Bookings
The Bookings Model goes here.

12.3.3.4 Customers
The Customers Model goes here.

12.3.3.5 Payments
The Payments Model goes here.

12.3.3.6 Data Warehouse
The Data Warehouse Model goes here.
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15.3 Opening a Funeral Home
Here is another finished product:

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

Step 1. Identify the ‘Things of Interest’

These include:

e C(Clients
e Funerals
e Services

e Others to be determined (always useful)

How are they related?

e Clients request funerals with optional services.



Funeral_Plans 1

PK plan_id
name_of_plan
description_of_plan
cost_of _plan
other_detailz

Extra_Services

PK service_id
name_of_service
dezcription_of_service
cost_of _service
&g Hymn, Music
eg Reading
&g Repatriation
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PK client_id

address
other_detailz

Funerals

PK funeral_id

FK client_id

FK coffin_and_caskel code

FK memorial_and_urn code

FK plan_id
cremation_vMN
date_deceazed
name_of_deceazed
gender_of_deceased
height_of_deceazed
weight_of_deceased
burial_plot_number
funeral_date_time
other_detailz

i) i

(F unerals_E xtra_Ser'.rices)

PF funeral_id

PF service_id
other_details
eqg Quantity

15.4 Making a Movie

15.4.1 A Simple Model

Payments

PK payment_id

FK funeral_id
date_of_payment
amount_of_payment

Data Model for Funeral Homes
Barry Wiliams
Databazelnzwers.org
April 22nd. 2011

( Coffins_and_Caskets

}9— —|- TK coffin_and_casket_code

L

coffin_and_casket_role_name

I

|( Memorials_and_Urns

PK memorial_and_urn_code
memorial_and_urn_name
other_detailz

“=a— —a

Guest_Roles

PK role_code
role_name
&g Pall bearer

Invited_Guests

PK guest_id

FK funeral_id

FK role_code
guest_name
other_detailz

For this model, we have a simple finished model to start with:

e http://www.databaseanswers.org/data _models/movie making/making a movie4 begi

nners.htm

This approach has a fixed number of stages from development, through pre-production,
production to post-production and distribution.

It is easy to work with and efficient, which offset the fact that it is a fixed approach.



Making a Movie Data Model
Beginner's Level
Barry Williams
DatabazelAnzwerz.org
gth.November 2005

X A
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=¥
{Ref_Resilrce_Typesj%
A R —
(eovies

|
4 4 4

[ Developm ent] Pre-Production ] IEF' ost-P ru:n:luu:til:-n] [Distrit}util:rn:]
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15.4.2 A Complex Model
Here’s a complex version:

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

This shows a different approach to modeling the stages in making a movie. It is more flexible
than the fixed approach because the table called Movie_Stage_Definitions can handle any
approach to movie making. However it is not so easy to work with.

To get around this problem we can use SQL views to show a fixed set of stages for any
particular movie.

]
|
|" Ref_Resource_Types |

@ resource_type_code

@ perent_resource_lype_code
resource_fype_descrplion

‘]‘ &q Aclors and VWriers

=y I
@ studio_code ; T_ —I | ?\
studio_nams Movie_Stage_Definitions J | | Resource_Requirements

|’ Ref_Movie_Stage_Types ]
@ stage_type_code

stage_fyps_description

&g In Development, Production

@ movie_siage_id | @ resource_requirement_id
@ oerent_movie_stage_id 0 — - @ resource tioe_coce
. X next_movie_stage id respurce requirement name Agents
[ Locatiohs ] [ Movias ‘I @ ] ESOUTCE_requirement_name
i @ or=_movis_stage_iz resgurce_requirement_description @ sgent_code
@ location_id @ movie_id @ Elege_lype_code other_resource_details agent_name
oo i B P b aim
@ /ocation_type_coce @ stugio_coce mivie_StAgE_name £ Lead Maie Actar, Viriter agent_dstals
location_name M'vie_name mevie_stage_dezcaption s -"
lpcation_getailz J 1 ‘L
i B 215 L

ﬁ.muie_ Stage_Resource_Requirements |

ﬂ movie_stage _id
resource_requirement_id
guaniity_reqd

|

l

|

|

c l

A A 1

- )
L Movie_Stages ——

. —. i movie_id :
ﬁmwa_maa_maauaua e s 8 p . @ resource_id
location,_id L. | . :;E - Movie_5tage_Resources @ seentcoce
= : 1 = first_name
movie_ld == i ATE— @ mnvl_c_?_m?e_resour:e_ld . oo
ﬁ mavie_stage_id other_details @ mawie_siage_ i TR ame

4 @ resource_io Esi—— —} o last_nams
@ movie_id gendar
start_cate oiner_details
end_date ep Actors and Writers
piher_details of

15.5 What have we learned?

In this chapter, we have looked at the steps involved in designing a data model with the
intention of producing a single integrated framework with a consistent approach to entities.
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We have learned how to take existing data models, then combine and extend them to meet
our specific requirements.

This will be very helpful for you if you consider using data modeling in your professional life
because that situation is very common.

You will therefore emerge looking like a star ;0)

16. Establishing a Single View of the Truth

16.1 Introduction

16.1.1 What is this?

A 'single view of the truth’ means that any large enterprise is able to identify uniquely any
reference to customers, products and so on.

A simple example of this problem is where residents in a UK local authority are identified with
variations of their names so they are sometimes not recognized as the same person.

For example, in the UK, Joe Bloggs, Joey Bloggs and Joesph Bloggs and Mr. J. Bloggs might all
be the same person but unless special software is used to match these alternatives to what are
essentially the same name, then Joe will not be recognized as who he is and the service he is
offered will not reflect a true understanding of his situation.

In the US, the equivalent would be John Doe, Johnny Doe and so on.

16.1.2 Why is it important?
We are currently experiencing a global recession.

This makes it imperative that major commercial enterprises are able to obtain trustworthy
figures in their business intelligence and performance reports. This is also a legal requirement
thanks to the Sarbanes-Oxley Act.

The material in this chapter is amplified in these two data models on the Database Answers
Web site:

e Master Data Management:
http://www.databaseanswers.org/data _models/master data mgt/index.htm

e Product Catalogues:
http://www.databaseanswers.org/data _models/product catalogs/index.htm

16.1.3 What Will I Learn?

You will learn how to quickly recognize and understand situations where it is important to
establish a ‘single view of the truth’.

You will also learn the techniques of data management that make this possible and the
underlying data models.
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It is rather surprising that the problem seems complex but the techniques are relatively
simple.

16.2 The Data Architecture
We start with a simple four-layer data architecture.

This covers the activities from data sources (CRM, order processing and billing), through the
consolidated data layer, where the single view of the ‘things of interest’ comes in, up to the
generic data mart.

Generic Data Mart

|

Single View of “"Things of Interest”, Orders, etc.

|

Consolidated Data Platform
(Common Data Model and Enterprise Service Bus)

| T T

CRM Order Processing Billing

100



16.3 A Data Loading Sequence

This diagram shows the sequence in which data has to be loaded because of mutual

dependencies.

Williams | Learn Data Modeling by Example — Part 3

4) Transaction Data
Claims, Payments, etc)

(Contracts,

4

3) Customers, etc

2) Master Data

(Ships, Schedules, etc)

y

1) Reference Data (Countries,
Currencies, etc)
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16.4 Detailed Data Architecture
This e Data Architecture consists of four data layers, as shown in this diagram.

Bl + Financial Reports Layer

Data Marts Layer

A

Sustainable
Semantic
Layer (Bl
Platform on
page 6 of EBIE
Ref Arch)

Enterprise Data Warehouse

SEDW

Mapping from CDM to EDW

A

Integration Data Platform -
Single Version of the Truth -

MDM - Canonical
Data Model (CDM) - Staging
Area / ETL

Staging Area

Financial and ODS Layer -

Container Lifecycle ... A

EDW 1.0, FACT, (GCSS,RKEM, etc.)

Plan

Buy

Book Customer Inventory

Shipments

Deliver
Shipments

Analyze

16.5 The Canonical Data Model

The canonical data model is the smallest model that can be designed that provides useful

functionality and can be used for:

Establishing communication with business users
Transforming data to for loading into data warehouse
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¢|

Products / Events eg. Organization
; Orders | rga o
Services _ e.g. Staff

I

v
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16.6 ERD for the Canonical Data Model
This shows the starting point, which is the generic model for the EDM.

Business Areas Customers
3 EDM (3)
B A D
usiness_Area_ Customer_ID August 24th. 2011

Business_Area_Name Address_ID (FK)

Business_Area_Descriptiol Customer_Type_Code (FK
TK Maxx_Care_YNU
Other_Details

Ref Event Types T

Business_Area_ID (FK) |
Event Type_Description

eg Check Inventory Levels | |
eg Markdown Prices

eg Online Shopping

eg Raise Purchase Order

Event_Type_Code _ |

eg Transport Merchandise Events_Generic Stores
Event_ID Store_ID (FK)
Products
— Customer_ID (FK) B —— —a Organisation_ID (FK)
Product_ID Document_ID (FK) Store_Name
. Event Outcome_Code Date_Opened
EL‘EL’?‘E‘;?;NCW—[D Event_Status_Code Date_Closed
; = Event Type Code (FK) Email_Address
Size Code
Style_Code Staff_ID (FK) Headcount
Manu_facturers_Product_Code StoreTID (IFK) Selling_Space
Unit_of_Measurement Supphat D (I Store_Spaqe
i Warehouse_ID (FK) Other_Details
EOHSE INBID Date_Time_of Event
Product_Description Amoun - = Staff
Unit_Price OHIAk T
Other_Details - gg:’;‘1 o— —— 49;_[ Staff_ID (FK)
(E | Code_2 Staff Details
_ Code_3
Data_1 Warehouses —
) Data_2
Products_in_Events_ Data 3 B — Warehouse_ID (FK)
Event ID (FK) e A Data_4 Capacity
Product_ID (FK) © | Data_5 Opening_Hours
Data_6 =
Q : Staff_ Quota
yanily Other _Detail
Other_Details q)_ T RLDsals
Suppliers | Documents
Supplier_ID B |— —— —— —©H Document ID
Supplier Name ‘ Event ID (FK)
Date_Became_Supplie Document Type_Code (FK)
Date_of Last Order - ]

Other_Details
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16.7 Master Data Management

16.7.1 Customer Master Index
This shows a customer master index in a local authority environment.

Top-Level Data Model for Customer Master Data Management
Barry Wiliams
Databazsfnzwerz.org
MNovember 3rd. 2007

[C RIA_Single_View _of_the_Custom er_]

h

| Customer_Master_Index |

PK master_customer_id
cri_detailz

A

f Source_Systems \] CMI_Cross_References
PK source_system_code P PK cmi_cross_ref _id
zource_syetem_description FK master_cust

eg Council Tax, Parking FK =ource_g)
zource_syzstem_id

|____J
A 4

A

Rent_Arrears

(Ben efits_Overpaym enlsw Council_Tax

PK council_tax_id
FK cmi_cross_ref_id

FK cmi_cross ref id

]
|

PK council_tax_id |
FK cmi_cross ref id |

Business_Rates ] ( Parking_Fines

{PK business_rates_icj tPK council_tax_id J

i ; A o
TS Eml e el FK cmi_cross ref id

|

|

| PK council_tax_id
|

|

|
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16.7.2 Product Master Catalogue

This data model shows that the product master catalogue plays a central role in matching
specific supplier product codes to one unique master product ID.

Products
Master Product ID

Master_ Product Details

Product Master Catalogue
| Master_Product 1D (FK)
Supplier_Code (FK)
Supplier_Product_Code (FK

Supplier Products

Supplier_Code
Supplier_Product Code

Supplier_Product_Details

Products and services and related hierarchies are a very important part of any enterprise data
landscape.

At the logical level, a product or service hierarchy can be defined in a concise manner that
offers a high degree of flexibility. This design makes it possible to establish multiple lower level
hierarchy chains that belong to the same chain at a higher level. In other words, to have
varying degrees of depth in the hierarchy for different products or services.
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16.8 ERD for Generic Data Warehouse

Customers

DWH_Data_Types

DWH_Data_Type_Code

DWH_Data_Type_Name

eg Gift Card Basic Data

eg Gift Card Totals

eg Inventory Levels

eg Vendor Compliance Totals

eg Online Shopping Totals

eg Product Markdowns

eg Promotions Data

eg Raising Purchase Orders

eg Transporation of Merchandise

A Gene

i

Data Warehouse - Generic

Customer_ID
Customer_Details

A TP

Documents

Document_ID

Document_Details
bl

Events_

Event ID_

Event_Details

Products

Product_ID

Product_Details

o ad s mt L i cm by

Staff
Staff_ID (FK)

Fact_ID

DWH_Data_Type_Code (FK)
Customer_ID (FK)
Document_ID (FK)
Event_ID_(FK)

Product_ID (FK)
Reporting_Day_Date_Time (FK)
Staff_ID (FK)

Store_ID (FK)

Supplier_ID (FK)
Warehouse_ID (FK)
Date_From

Date_To

Dimension_1_Code (FK}
Dimension_2_Code (FK)
Dimension_3_Code (FK)

Staff_Details

— —eH

— —SH Dimension_2_Code

ric Data Warehouse

Ref_Calendar
Day_Date_Time

Week_Number
Month_Number
Year_Number

Dimension_1

Dimension_1_Code

Dimension_1_Descriptior

Dimension_2

Dimension_2_Descriptior

Dimension_3

gomfr::m — ——OH Dimension_3_Code
Fact 1 Dimension_3_Descriptior
Fact 2
Fact 3
Fact_4
Faci:S Suppliers
Fact 6 B =t Supplier_ID
Supplier_Details
T T Warehouses
— L —_g| Warehouse 1D (FK)
Warehouse_Details

107



Williams | Learn Data Modeling by Example — Part 3 | 108

16.9 Generic Retail Data Mart

This design shows two date fields because that is a common pattern. In a similar way, it shows
six dimensions and six facts for illustrative purposes but these could be any number of
attributes.

Ref Calendar
Day_Date_Time

Week_Number
Month_Number
Year_Number

Dimension_1 Data Mart - Generic Design Dimension_4
Dimension_1 Ib— —g« Record_ID P —— —g| Dimension_4
Dimension_1_Description Date_1(FK) Dimension_4_Description
Date_2 (FK)

Dimension_1 (FK)
Dimension_2 (FK)

Dimension_2
Dimension_3 (FK)

Dimension_5

Dimension_2 IQ— —OK Dimension_4 (FK) $ —— —6H Dimension_5
. . L Dimension_5 (FK) ) . L
Dimension_2_Description Dimension_6 (FK) Dimension_5_Description
Fact_1
Fact 2 ) )
Dimension_3 Fact 3 Dimension_6
Dimension_3 b— —o4 izg:—g  —— —OSH Dimension 6
Dimension_3_Description FBCt:G Dimension_6_Description

16.10 Sample Data Marts
This shows the design for three representative online shopping data marts.

Data Mart 1 for Online Shopping Data Mart 2 for Online Shopping Data Mart 3 for Online Shopping
Racord ID Record ID Record ID
Shopping_Date Shopping_Date_Time Shopping_Date_Time
Total Amount Product Type Customer_ID
Total Amount Total Amount

16.11 What have we learned?

We have learned why a ‘single view of the truth’ is very important and why it is often difficult
to obtain in a large commercial enterprise.



Williams | Learn Data Modeling by Example — Part 3 | 109

Appendix A. Checklist for Quality Assurance
This Checklist is based on the concept of the data model scorecard that was originated by

Steve Hoberman.

It is discussed in Hoberman’s latest book, Data Modeling for the Business.

Nr | FEATURE IMPORTANCE | YES/NO | COMMENT
1 Can the scope of the model be defined? Essential There must be ¢
with the busine:
2 Can the requirements be defined? Essential Requirements nr
3 Does the model meet the requirements? Essential The model must
4 Is there a comprehensive glossary of terms? Essential Very important
recognized.
5 Have comprehensive business rules been Essential Very important
defined? recognized.
6 Normalization checks (good value of Y or N) Desirable The model migt
these checks.
1. Can the values of every data item in a table be
derived only from the primary key? (Y) The power and |
approach make:
3. Can any data item be derived from other errors and still |
items? (N) operational dat:
4. Do any column names repeat in the same
table? (N)
6. Does the same item of data appear in more
than one table? (N)
7 Is there compliance with any relevant data Desirable Not essential.
standards?
8 Does the model use relevant design patterns? Desirable Might be OK eve
identified.
But if it isn't laic
the professional
model.
9 Is the model easy to read and understand? Desirable The flow of logic

top-left to botto

It might be OK
understood.

But if it isn’t laic
the professional
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model.

12 | Can any repeating groups be identified?

Not critical Not critical beca

Usually indicate
performance re:
be acceptable fc

For example, ac

12 | Can any derived data be identified?

Not critical Not critical beca

13 | Does the model follow naming standards? Not critical Cosmetic but is

professionalism

SUMMARY

If the answer to all the essential features is ‘Yes’ then the model is acceptable.

If any of the essential questions have a *‘No’ answer, the model is not acceptable.

Any ‘No’ answers to ‘Desirable’ or *Not critical’ questions do not affect the acceptability of the

model but mean that it could be improved.

RESULT RATING COMMENT
All essential features are Acceptable
Yes

Any essential features are Not Acceptable
No

The essential items are top priority for
improvement.

Typical Summary

The results of a typical model might result in this summary:

“Reservations are that the documentation does not demonstrate that the data model meets
the user requirements. The data model shows some weaknesses that the supplier has agreed

to address.”

Follow-Up Remedial Action

A reasonable result of a QA analysis would be the identification of some problems that could be

rectified fairly easily and quickly. This applies to

things like documentation and naming

standards. The appropriate remedial action will depend on the context and scope of the data

model.

For a Health Check:
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No action is required beyond the presentation of a report because the QA is simply to establish
the ‘as-is’ situation.

For a proposed Application:
It is essential that the model accurately meets the user requirements. If it does not, then it
must be corrected in discussion with the users and the modeler.

For Data Migration:
It is essential that the model is correct at the detailed level of tables, fields and data types.
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Appendix B. A Case Study

This case study provides an example of the tutorial in action. It includes blank templates
and sample templates that are guidelines.

Step 1. Create a Top-Level Business Data Model

1.1 Background

Let's assume that a data model has been provided by a third party. The first step is to
understand the data model by creating a top-level business data model.

Here is the data model that we will use as an example:

‘i P
& (Ref_Product_Types =
il

Orders Products Warehouses

d d u 1]

(Pmducts_in_[}rderra Inventory

DESIGH NOTE

The Many-to-KMany Relatonship between
Orders and Products has been resohred
with a new as=sociative Table called
"Ploductz _in_Orders”.

The =ame applies to the Inventory table

which rezolves a Many-to-Many between
Productz and Warehouzes.
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1.2 Our Conclusions

Our conclusions are that this is not a good data model.

Reasons include:

It contains reference data that is not appropriate at the top level.

There is no description of the functional area that the model supports.

Our first activity therefore is to produce an equivalent business model that we like that we
can use as the basis for discussion.

Corrective actions include:

1.

nhwn

Create a simple business data model. This should be a model in a Word document
that does not include reference data.

Produce a short description.

Create a glossary of terms.

Define the representative business rules.

Identify the intended users and the owners of the model.

1.3 Functional Description

In this diagram, arrows point from children to parents. The scope of the data model includes
orders for products from customers.

The Functional Description is a simple one-liner:

“Customers issue orders for products that are stored in warehouses”.
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1.4 A Specific Model in Word
The specific version is consistent with the generic version and looks like this:

Customers Warehouses
A A
Employees
A
Logistics
< Orders |  Products
Department

1.5 A Generic Model in Word
In this diagram, arrows point from children to parents.

Our generic data mode looks like this:

A 4

Customers Inventory
A A
A 4
Orders Products
A A

Products in an Order
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1.6 A Top-Level Generic Data Model

This is a top-level model that was created using a data modeling tool. It shows useful detail,

such as details of the relationships. It also replaced a many-to-many with two one-to-many
relationships.

This diagram is a generic version of the one below and is useful to help in providing a higher
level context for lower-level, more specific models.

An additional level of detail shows the rabbit ears relationship that implements hierarchical
relationships for customers and for products.

‘i P
& (Ref_Product_Types =

Orders Products Warehouses

[ [ o
(Pmducts_in_[}rderra Inventory
DESIGMN NOTE

The Many-to-KMany Relatonship between
Orders and Products has been resolved
with a new as=sociative Table called
"Ploductz _in_Orders”.

The =ame applies to the Inventory table
which rezolves a Many-to-Many between
Productz and Warehouzes.

This model corrects an error in the original model that we were given.

Step 3. Draft the Business Rules

These Rules must be phrased in unambiguous English. Where possible, the English should
make it possible to implement a rule in a data model. For example, Rule 1 makes it clear
that there is a one-to-many relationship between a ship and an officer.

1. A customer is staffed with many employees.
2. Purchasing departments raise orders.
3. An order must be authorized by an employee.



Williams | Learn Data Modeling by Example | 116

4. An employee is assigned to one department at any point in time.
5. An employee is assigned to one or many departments during the course of their
career.

Templates

Here is a sample template for business rules:

Nr RELATES OWNER DEFINITION
TO

BR.D.1 | Customers, Joe Bloggs A customer can raise zero, one or many orders.
Orders

BR.D.2 | Customers, TBD An order must be associated with a valid customer.
Orders

BR.D.3 | Orders, Joe Bloggs | An order can refer to one or many products.
Products

BR.D.4 | Orders, Joe Bloggs | A product can appear in zero, one or many orders.
Products Therefore, there is a many-to-many relationship between

orders and products.

Step 4. Draft a Glossary of Terms

This is a sample template.

TERM

AUTHOR

DEFINITION

Customer

Joe Bloggs

Any customer that can raise an order.
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Order Joe Bloggs | A request for products to be supplied.

The format of a request can be a paper document, an online form
and so on.

Product TBD An item that can be supplied on request.

It can be something small, like a pencil, or something large like a
printer.

Step 6. Check that the Data Model is Correct
The rules will help in determining whether the model is correct.

In this case, there is an error in that ships are shown coming between ships and
departments. The reality is that departments exists without officers. This is corrected in the
top-level data model in Section 1.9.

Step 7. Review with Users
Review and revise as necessary.

Step 8. Check Normalized Design

The design looks normalized and therefore is acceptable. The reference data looks
appropriate and is not related and therefore is acceptable.

Step 9. Look for Design Patterns
This business model shows these examples of design patterns:

e A one-to-many relationship between ship and office.

¢ A many-to-many relationship between requisition and product.
It does not show inheritance but in general we would not expect to find it.
There are a number of reasons why inheritance does not appear.

For example:

e Inheritance is not appropriate in this case.
¢ Inheritance does not show in a data model for a physical database.
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Step 10. Review any Data Warehouses

In this case study, this step is not necessary because we do not have a data warehouse or
data mart.

Step 13. Check Naming Standards
Standards that are common include:

1. Initial capitals with lower case elsewhere - for example, Customer_.id
2. All capitals - for example, CUSTOMER_ID
3. Lower case everywhere - for example customer_id

Any of these standards is acceptable.

If no standard has been established, then number 1 is recommended.

Step 14. Check for Consistent Data types

This check requires a physical data model or some other document that includes this level of
detail. The procedure then is to visually scan the documents or use the domain feature of
the modeling tool or perhaps SQL to look for discrepancies.

The domain feature allows you to define standard data types for any data item that occurs
frequently and then use this domain for every occurrence of the data item.

For example, a name could be defined as a variable-length character string with a length of
258.

Then whenever a name appears in a model, the modeler can select this domain as
convenient shorthand and also a simple way to enforce consistency.

It will be necessary to analyze any discrepancies and decide on a standard to resolve them.

Step 11. Check for Defaults

Default values are a powerful technique for adding values in a data model. They can be
used to enforce consistency.

Probably the most common example is to specify that the date of entry and creation of a
new record should be the current system date.

This applies to new customers, orders and the date of any payment or adjustment and so
on.
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Step 15. Determine the Assurance Level

Appendix A defines the process to be followed and discussed appropriate remedial follow-up
action.

1.7 What have we learned?

We have learned some very important rules that will help us to assess the quality of a data
model created by someone else.

They are a combination of theory based on Dr. Codd’s original work at IBM (see
http://www.databaseanswers.org/codds page.htm) and some best practice guidelines
based on the experience that the Database Answers team has gained over the last few
decades.




Williams | Learn Data Modeling by Example | 120

(This is the back cover )

Barry Williams is the founder and principal consultant with Database Answers.

His company has been providing advice and assistance to a wide range of blue-chip
clients for over 20 years.

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/




