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1. Why ?

The purpose of this document is to present our ‘Best Practice’ approach to Data Warehouse design
based on more than 15 years experience.

We are publishing it on Kindle, as cheaply as possible, in order to encourage constructive criticism so
that we can improve the book.

We would be very glad to have your comments at barryw@databaseanswers.org.

After 5 years ago, a teacher emailed me to say that his students found my Data Models boring and
were falling asleep in class !!!

So | began to wonder how | could make them more interesting and still easy to relate to.

My conclusion was that | could take everyday events to use as examples.

That is why | have used Football, Malaysia and the Olympics.

Of course, a holiday in Malaysia is not something we do every day, and Olympics is not an everyday
event ;-0)
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2. The Approach

In this Section we will discuss our Approach to the design of an Enterprise Data Model with
associated Data Warehouses and how it applies to a Day at the Olympics and a Holiday in Malaysia.

2.1 Data Architecture

This Architecture supports Data Migration into an Enterprise Data Warehouse to meet
Bl requirements.

It shows the major Layers in an End-to-End Architecture for Data Migration from Data Sources, into a
Data Warehouse and finally to a Bl Layer to deliver data to the end-user.

Bl Layer — KPIs, Dashboards, etc.

Dimensional Models
(Stars and Snowflakes)

Third-Normal Form Data Model
(Single View of the Truth)

(Data Quality, ETL, etc)

t

Data Sources
(Salesforce, SAP, Mobile, etc.)

| |
[ )
[ Data Integration Layer ]
[ J
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2.2 Some Definitions

A Data Warehouse can be either a Third-Normal Form (‘3NF’) Data Model or a Dimensional Data
Model, or a combination of both.

One benefit of a 3NF Data Model is that it facilitates production of ‘A Single Version of the Truth’.

Multiple Data Marts will usually share common Dimensions, such as Dates, which we will call
‘Conformed Dimensions’.

2.3 Steps

When all the Steps have been completed, Best Practice suggests that each item produced should be
reviewed and extended or modified as appropriate.

This includes the EDM, CDM, Subject Area Models, Canonical Data Models and Canonical Entities.

In this way, the library of existing work is confirmed in its accuracy and relevance.

Step 1 : Draft the Enterprise Data Model (EDM)

Start by reviewing the list of candidates on the Database Answers Web Site :-

e http://www.databaseanswers.org/data _models/enterprise data models.htm

Step 2 : Review the Subject Areas

Start by reviewing the list of candidates :-

e http://www.databaseanswers.org/data_models/subject area data models.htm

Step 3 : Use the Canonical Data Model (CDM)
Here is the Link for the CDM :-

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

This is what the CDM looks like :-

Products_Semvices :

Locations Documents

As you can see, it is centred around an ‘Events’ Entity.


http://www.databaseanswers.org/data_models/enterprise_data_models.htm
http://www.databaseanswers.org/data_models/subject_area_data_models.htm
http://www.databaseanswers.org/data_models/canonical_data_models/index.htm
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Typical Events could be :-
e A Customer makes a Purchase

o A Supplier makes a Delivery of Merchandise

Typical Documents could be :-
e A Sales Receipt
e ABill of Lading
e A cContract

e A Delivery Note

People and Organisations are examples of the Roles played by Parties.
Parties are often shown in Models produce d by professional Data Models.

In that case, Best Practice usually dictates that Semantic Models are produced to help business
users understand how Customers and so on, are modelled as Parties and Roles.

An early example of the use of the Canonical Data Model (CDM) is to map data from Data Sources to
the EDM.

This is a good opportunity to review the design of both the CDM and the EDM.

You can see examples of how this works in practice in the Chapters on ‘A Day at the Olympics’ and
‘A Holiday in Malaysia’.

The current list of top-level Entities that feature in the CDM includes :-
o Documents, Events, Locations, People
e Products, Organisations, Roles, Services

A Party Entity is implied but does not appear at the top-level to simplify the layout of the CDM.
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2.4 Development Framework

Our Framework contains two elements :-
1. The Development Approach
2. Components used in the Framework

The Approach involves these Steps :-

1.

vk wnN

Identify the business Events

Define a Message for each Event

Map each Event to the Entities and Attributes in the CDM
Determine whether the CDM should be extended.
Create an Industry-specific CDM if appropriate.

The Components include :-

Generic and Industry-specific Canonical Data Models (CDMs)
Generic and Industry-specific Data Warehouse designs

Core Entities and Core Subject Area Models — Customers, Products and Suppliers.
The rest of this Section is a Case Study for a Retail business Subject Area Models :-

Generic (Horizontal)
Industry-specific —

o Insurance Common Data Model

| 6

o http://www.databaseanswers.org/data_models/insurance data warehouses/common_data_model.htm
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2.5 Enterprise Data Model

2.5.1 Process of Designing the Enterprise Data Model (EDM)
This shows the components used in the design of an Enterprise Data Model (EDM) with associated
Subject Area Models, based on Industry-specific Models.

Each Data Source is reviewed against the Canonical Data Model and the appropriate Messages
formats are defined. Then the data in the Message is mapped to the Enterprise and Industry-specific
Models.

The current Enterprise Data Models are defined on this page of the Database Answers Web Site :-

e http://www.databaseanswers.org/data _models/enterprise data models.htm

The Industry-specific Models are on this page :-

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

Enterprise Data Model

A A A
A 4
Generic Subject Industry Specific
Area Models Models
(eg Customers) (eg Insurance)
Messages
A

Canonical Data Model
(+ Canonical Entities -
eg Customers, Products)

A

Data Sources
(eg Sales Receipts)
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2.5.2 Steps in the Process
Step 1. Create the draft EDM.

1. Review the Mission Statement in the Client’s organisation

2. Talk to users and produce a Statement of Business Objectives
3. Look at the organization’s Web Site

4. Establish Bl Requirements, KPIs and so on.

5. Draft Life Cycles of Events, Customers, Products, others.

Compare your Draft with the off-the-Shelf Enterprise Data Models on this Page :-
e http://www.databaseanswers.org/data_models/enterprise_data_models.htm

Step 2. Identify the Subject Areas in the EDM.

Look for matches with the list on this Page :-
e http://www.databaseanswers.org/data_models/subject area data models.htm

Step 3. Check Generic Data Models
Check out the list of Generic Data Models and Design Patterns on this Page :-

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

Step 4. Review the Canonical Data Model

Determine whether the Subject Area Models are compatible with the Canonical Data Model on
this Page :-

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



http://www.databaseanswers.org/data_models/enterprise_data_models.htm
http://www.databaseanswers.org/data_models/subject_area_data_models.htm
http://www.databaseanswers.org/data_models/generic_data_models.htm
http://www.databaseanswers.org/data_models/canonical_data_models/index.htm

Data Warehousing by Example | 9

Elephants, Olympic Judo and Data Warehouses

3. Data Warehouse for a Football Club

This Chapter describes the Football Clubs Tutorial which is on this page :-
e  http://www.databaseanswers.org/data_models/football clubs tutorial/index.htm

3.1 Starting with the Basics

We start by repeating a simple approach to designing a Database.

Then we follow with an example of a Dimensional Model and two Data Marts, sharing Conformed
Dimensions.

Our simple approach consists of just these three simple rules :-
¢ ldentify the things we are Interested in
e Decide how they are related
e Establish what else we know about them.

Rule number 1. Identify the things we are Interested in
We decide these are Clubs, Players and Games and show them as Entities like this :-

[Playrersj (Gamesj

Rule number 2. Decide how they are related
We decide that “Clubs employ Players and play Games against other Clubs”.
So in a Data Model it begins to look like this :-

Clubs

’m =)
aia inat]

Rule Number 2b. Decide how they are related (continued)

So far so good - except that when we think about how this works in practice, we realise that not all
Players play in every Game.

Therefore we need a more flexible way of identifying which players play in each Game.


http://www.databaseanswers.org/data_models/football_clubs_tutorial/index.htm
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In addition , a Player will usually play in the same position.

But changes are possible and to provide for these changes, we need to identify the position each
Player plays in during each Game.

When we think about Positions, we realise that there are a small number of predefined Positions
and therefore, we should prefix the 'Positions' Entity name by 'Ref ' to establish that this is
Reference Data.

So our Business Rules become :-
“Clubs employ Players who play in Games against other Clubs.”
The specific Players and their Position in each Game will be decided before each Game

So the ‘Things of Interest’ now look like this :-
[{Zluhsj [Playrers_) {Positions:l

And how they are related looks like this :-

[Ref_Pusitiunsj (_Piﬂyrers_] [Games]

1

[PI ayers_in_Gam es:]

Rule number 3. Establish what else we know about them
The additional data items that we know about the Entities is shown in this 3NF Data Model which

shows all Attributes.

Let’s discuss what we know about Clubs :-

1.Because our Clubs entity refers to all Clubs, both ‘ours’ and others, we need to identify our Club.
Therefore, we add a data item called ‘Our_Home_Team_YN’ which we set to either ‘Y’ or ‘N’ as
appropriate.

We will always want to record the Club Name, and we will usually want to know the Manager, and
the Club Colours, and perhaps a description, such as the history of the Club.

To allow for future work, we include a data item called ‘Other_Details.

In passing, let’s point out that we follow a certain order to the appearance of these items in the
Entity definition so as to help us in simply having a consistent layout on all our Data Models.

We show Keys and Flags (such as YN values) at the beginning, with all other items listed
alphabetically. The additional items in the other Entities follows similar thinking.
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Clubs

PK Club_ID
Our_Home_Team N
Club_Colours
Club_Description
Club_Manager
Club_MName
Other_Details

1

A

Players

PF Player_ID

FK Club_ID
Personal_Name
Widdle_MName
Last_Mame
Agents_Name
Country_of_Crigin
Date_of_Birth
Date_Joined_Club
Date_Left_Club
Other_Detailz

Ref_Positions

PK position_id
position_name
position_description
eg Quarterback (NFL})
eq Striker (Soccer)

.
Players_in_Games

PK Player_in_Game_ID
FK Game_ ID
FK Player iD
FK Poszition 1D
Time_0n
Time_0Off

(Reg_Game_Results

PK Result_Code
Resuft_Description
eg Win, Lose, Draw

T
|

PK Game_ID

FK Result Code
Game_Date
Comments

eg Local Derby
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3.2 A Dimensional Model

We can now define our first draft of the Dimensional Model, which looks like this :-

Ref_Calendar
PK day_date

other_detaik oo
Clubs PK Player_ID
Club_ID
PK Club_ID Personal_Name
Our_Home_Team_¥'M Middle Mame
1 L -
Club_Name Dimensional_Model Last_Name
Club_Manager = Agents_Name
Club_Description o =y PK Fact_ID Cuuntry_ of_Origin
Club_Colours FK Club_ID g . Date of Birth
Other_Details FK Dsy Dste o
L - y. Date_Joined_Club
AR Gase Sl Date_Left_Club
FR Flaiesely Other_Details
FK Player_in_Game_ID . o
Games_ FK Resull Code -~
Opposing_Team Players_in_Games_
e —e— 5] Game_Date =0 ——0— :
Rezult_Code c = ; PK Player_in_Game_I[¥
Game_Date o Game_ID
Game_Result \g Player_ID
Comments Time_On
eg Local Derby ‘l Time_Off
—_ | Goals_or_Touchdowns_Scored
L &

fReg_G ame_Res ultsw

PK Result_Code
Rezult_Description
eg Win, Lose, Draw

3.3 Data Marts with Conformed Dimensions

We can also create an alternative design, based on two Data Marts with Conformed Dimensions.

In this approach we separate the data in the Dimensional Model into Games and Players and each
has its own Data Mart.

Then we identify the Dimensions that they share and show them between the two Data Marts.

We call these 'Conformed Dimensions' because the values have to conform to the same values in
each Data Mart.

If they do not, then the values cannot be used to join Data Sets and any analysis from the two Data
Marts would produce inconsistent the results.

Putting it differently, if the shared dimensions are not Conformed then our work as Data Warehouse
designers and Bl specialists would be completely wasted and we should take up a different line of
work.

The best and simplest example of a Conformed Dimension is dates, which we show in a Calendar.
In passing, | call my Calendar entity 'Ref_Calendar' to emphasise the fact that it is Reference Data.
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The granularity of data involving time must be the same. For example, daily results cannot be
compared rom two Marts if data is not stored at daily level in both Marts.

Dates in a calendar are an example of Master Data, and by definition, Master Data will always be
Conformed Dimensions because they represent one consistent value across an organisation.

In our case, we can use the Games Data Mart to obtain statistics about the Club and its standing in
the League.

The Players Data Mart, of course, would be used to obtain individual statistics about our favourite
players and to identify, for example, who is the most prolific scorer.

Ref_Calendar

PK day_date
other_details

| | Players_
PK Club_ID | PK Player_ID
Our_Home_Team_YN Club_ID
Club_Name ai Personal_Name
Reg_Game_Results Games_Data_Mart Club Iarianer Players_Data_Mart e
Club_Description — — Last_Name
PK Resu\t_Codg ] a f PK Fact_ID Club_Colours PK Fact_ID Agents_HName
Result_Description FK Day_Date Other Details FK Club_ID Country_of_Origin
eg Win, Lose, Draw FK Game_ID = FK Day Date S ——a— Date_of_Birth
FK Opposing_Club_ID FK Game_ID Date_Joined_Club
FK Qur_Club_ID FK Player_ID Date_Left_Club
FK Result Code yer_i r_Detai
S L PK Game_ID FK Player_in_Game_ID Other_Details.
Opposing_Team Result Code Result_Code .
Game_Date Game_Date Opposing_Team ( Players_in_Games_
Comments e _R " Game_Date >9_ R "
ame_Resu o PK Player_in_Game_ID
Comments Game_ID
eg Local Derby Player_ID
Time_0On
Time_0Off

Goals_or_Touchdowns_Scored

3.4 Enquiries using the Data Marts
A typical Enquiry would be :-

“What are the standings today ?”

To respond to this enquiry, we need a list of Teams with names, and shown in order of Points
scored.

Points are obtained for the result of each Game :-
e A Win scores three points
e A Draw scores two points
e A loss scores zero points

This is how it is shown on the BBC Web Site at 8 pm on Saturday, February 9™ 2013 :-
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Football Tables EKifo

Show me: | premier League [»] OR |European & International (]

Barclays Premier League Table

Position  Team P | Home D L D L
> 1 — Man Utd 25 11 0 1 32 15 9 2 2 28 16 29 62
> 2 — Man City 26 9 3 1 29 11 6 5 2 19 13 24 53
> 3 — Chelsea 26 f 4 2 30 12 7 3 3 25 16 27 49
> 4 — Tottenham 26 7 4 2 20 13 7 2 4 24 17 14 48
> 5 — Asenal g5i| [ 7 3 3 33148 5 5 3 A7 11 21 M
> 6 — Eveton 26 T 6 6 1 2 16 4 6 2 18 14 10 42
> 7 — Swansea 26 5 6 2 26 19 4 4 5 12 10 9 37
> 8 — Liverpool 25 6 3 3 22 10 3 6 4 22 22 12 36
> 9 — WestBrom 25 7 2 4 19 12 3. 2 @ 15 23 -1 34
> 10 — Stoke 26 6 6 1 18 14 1 6 6 8 17 -5 33

This is the data that we need to produce these statistics, listed by Number of Point, in descending
order :-

e (Club Name
o  Where the Game Date is from the start of the season up to the present.
e Number of Points where each Win Result Code = 3, Draw=2 and Loss=0

In order to introduce an analytical Framework, we can define a Key Performance Indicator (‘KPI 1’)
as the Standing that we have defined above.

Then we can create an SQL View as a neat way to bring the data together and populate it to a Bl
front-end. So we would have :-
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‘"W _KPI_1_Standings|

Clubs
PK Club_ID Reporting_Cate
Cur_Home_Team_M Club_Mame:
Club_Colours Standing
Club_Description Total Wins

Club_Manager
Club_Name
Other_Detailzs

Total Losses
Total Draws
Total_Points
L

4) -
%ﬁ
P It
Games_Data_Mart ( Reg_Game Results _]
::E Eact_{IJDtE PK Result_Code
ay_ia }-E}— — B— Points_WValue
FK Game_ID T

FK OQur_Club_ID

FK Result Code
Opposing_Team
Game_Date
Comments

FK Qpposing Club_ID

Result_Description
eg Win, Lose, Draw=3 20

| 15
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4. BI on the Beach

A Data Warehouse is frequently developed to meet an organisation’s requirements for data to meet
Business Intelligence (‘Bl’) requirements.

One of the most common requirements is to provide Key Performance Indicators (‘KPIs’).

For a Retail business, a typical Financial KPI would be Sales or Profitability per staff headcount, and a
Performance KPI would be On-Time-Delivery (‘OTD’).

At Database Answers we have designed a generic approach that we call ‘BMEWS’, which stands for
Business Monitoring and Early Warning System.

The reminder of this Section describes how BMEWS could be applied to monitor risk of a Data
Warehouse that would allow the CIO or Security Manager to relax on the beach.

This page describes this ‘Bl on the Beach’ application :-
e  http://www.databaseanswers.org/data_models/bmews bi on the beach/index.htm

4.1 BMEWS BI KPI Monitoring System

This Section shows a generalised version of the RMS in the previous Section.

Risk Monitoring System (RMS) is set up to provide timely notification to the Security Administrator
of any situation that requires his attention.

A number of Key Risk Indicators (‘KRIs’) will have been identified and Dashboards produced regularly
by the RMS that tracks the KRIs.

The RMS allows the Security Administrator to pay attention only to the situations needing attention.

Analyses KPI
& Reports Dashboard

Feedback

v A

BI Layer

KPIs IR

BMEWS Platform

A

Data Extracts
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4.1.1 A Data Migration Architecture

This Data Migration Architecture provides for a controlled transformation of data from a variety of
Data Sources, through Data Integration to an integrated Data Warehouse.

This Data Warehouse provides a ‘Single View of the Truth’ and

Data Marts are then populated for specific purposes such as Basel 3, Risk Management, Customer
Sales, Profitability and so on.

Finally, the data in Data Marts is then displayed by Dashboards, KPIs, Reports and so on.

Governance, Risk

and Compliance

Business
Intelligence Layer

Financial Performance Risk & Other
Data Mart Data Mart Data Marts

A

Data Warehouse

Data Integration and
Master Data Management

A

[ Data Sources ]
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4.2 Risk Monitoring System

A Risk Monitoring System (RMS) is set up to provide timely notification to the Security Administrator
of any situation that requires his attention.

A number of Key Risk Indicators (‘KRIs’) will have been identified and Dashboards produced regularly
by the RMS that tracks the KRls.

The RMS allows the Security Administrator to pay attention only to the situations needing attention.

Situation KRI
Reports Dashboard
Feedback
\ 4 A
Key Risk Risk Monitoring System
Indicators
(‘KRIs') GRC Platform

A

Data Extracts (Log Files)

4.2.1 User Scenario

e The Security Administrator is relaxing on the beach

e An Alertis sent to his Mobile phone about a situation that requires his attention.
e Hedrills down to the details

o He identifies the appropriate response

e He sends an Alert to the appropriate member of this staf6.

e He goes back to his relaxation
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4.2.2 Typical KRIs

The KRIs will be agreed with the business and will include such things as :-
e Peaks in unsuccessful attempts to login.
e Attempts to access Sensitive Data
e Compliance with Statutory regulations, such as Sarbanes-Oxley.

e Compliance with Best Practice in Data Management, such as Data Consistency checks on
Master Data Management, Orphan Orders, and so on.

4.2.3 Risk Dashboard
The KRIs will be displayed in a Risk Dashboard looking something like this :-

ISK DASHBOARD |
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4.2.4 Layered Data Architecture

This Layered Architecture appears further on in Section 6 and repeated here for convenience :-

Data Marts

(for Reports, Bl KPI's etc.)

A
A

1

Data Warehouse

Integrated Data Layer

(Clean-up and Transformation)

0\
A

]

Data Sources

4.2.5 Data Source

The Data Source is the Log File and looks like this :-

Log_File

PK Record_ID
Message Code
Date_Time_Stamp
IP_Address
Failed_Login
Failed_Pazsword
Other_Detailzs

-, y
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4.2.6 Integrated Data Layer

The Message Codes in the Log File will be defined by the System Supplier and at this stage, we will
validate the Message Codes and translate those that we are interested in to the appropriate Event
ID..

The output from this Staged will be data that has been validated and transformed ready to be
loaded into the Data Warehouse.

4.2.7 3NF Data Model
This help us to understand the data for Key Risk Indicators (KRIs) and how it is related.

f Publications \|
PK User_ID {PK Publication_ID J
s

User_Details Publication_Detai

a1 i)
[Users_Suhscriptionﬂ Ref_Calendar
PF User_ID o
PF Publication_ID Day_Mumber
FK Date From Other_Detailz
FK Date_To
Other. Details (RI'."I S5_Data_Wareh ouse_hdvanceﬂ
- PK Rcd_ID
KRls FK KRIID
PK KRI_ID FK Reporting Date
Red_Min_Value [—2- Other_Details

Red_Max_\alue
Amber_Min_Value
Amber_Max_Value
Green_Min_Value
Green_Max_Value
KRI_Mame
KRI_Description
Other_Detailz
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In discussion with the Users, we have identified Key Risk Indicator 1 (‘KRI 1’) to be the number of
failed Login attempts in a 5-minute time period during the 24-hour day.

[

Events

PK Event_ID

Event_MName

Event_Description

Other_Detailz

A

Events_in_KRIs_

PK Event_ID
PK KRI_ID

[

KRls_

PK KRI_ID

Alert_Threzhold

Alert_Action
Other_Detailz

f Mobile_Devices_

W

IMobile_Device_IDetails

{Pl{ Mobile_Device_ID

RMS5_Dimensional_Model

 —— —e<

PK Fact_ID
FK Event ID
FE KRI_ID
FK Mobile_Device 1D
FK Publication_ID
FK |Reporting_Date Time
FK User ID
Time_Slot
Record_Count

Publications ]

PK Publication_ID

—8 — FK KRI_ID
|— L

Publication_Details

| L
}g_l Ref_Calendar ]
PK Day_Date_Time
o — —|— Day_Number
Time_Slot
Other_Detailz
"
( Users ]
“=o— — — |—{ PK User_ID

Other_Details

FK Mobile_Device 1D
Other_Details

(Users_ﬁuhscnptions:

PK User_ID

PK Publication_ID
Date_From
Date_To
Other_Dwetailz
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4.2.9 Data Mart 1
In discussion with the Users, we have identified Key Risk Indicator 1 (‘KRI 1’) to be the number of
failed Login attempts in a 5-minute time period during the 24-hour day.

This Mart holds the data for KRI 1, which we use to send an Alert to all Users who have subscribed to
KRI 1.

This rata Mart contains data to enable
an Alert to be sent to an individual
about a KRl that needs attention.

The data i= the Time Slot and Record
Count for failed Login Attempts.

KRIs [ Ref_Calendar |

RMS_Data_Mart_1
PK KRI_ID e = PK Day_Date_Time
Alert_Threzhold - & :_:: PK Red_ID :_: F—a Day_Mumber
Alert_Action FK KRI_ID Time_5Slot
Other_Details FK Mobile_Device ID Other_Details
FK Reporting Date_Time
r KMobile_Devices_ W i _LI_",SE'F—"S? " ( Users 1
ime_Slo
PK Mobile_Device_ID — —5<  Record_Count —»&— {PK User_ID
Mobile_Device_|Details Other_Details FK Mobile_Device 1D

= Other_Details
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5. A Day at the Olympics

5.1 Getting Started

In this Chapter we use a day trip to watch Judo at the London Olympics Malaysia to show how we
can apply our approach to a real-world situation and develop a design for a tailored Dimensional
Model.

This picture shows Gemma Gibbons of the UK throws Audrey Tcheumeo of France on her way to a
Silver Medal.

5.2 Introduction

In this Chapter we use a trip to the Olympics to discuss an approach to the implementation of a
Reference Data Architecture and the design of a Data Warehouse.

A Canonical Data Model (CDM) is central to this and we discuss the benefits of using Design
Patterns based on a CDM.

During the trip, | used the Ticket | had bought online, ate lunch and watched the Judo competition.
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On the way home | found myself thinking that the trip would provide a good opportunity to develop
an interesting and ‘User-Friendly’ Tutorial on Data Warehouses.

The design of the Data Models reflects the scope and the fact that the overall aim is to provide data
for Business Intelligence.

We also try to keep in mind that a well-designed Data Model should be good to look at and it should
be possible to tell a story based on the Model.

5.3 The Approach
The Approach is to follow these Steps :-

Step 1 — Identify the Events involved
Step 2 — Define a Design Pattern based on the Event-driven Canonical Data Model from this
page on our Database Answers Web Site :

o http://www.databaseanswers.org/data _models/canonical data models/index.htm

Step 3 - Define a Message Format for the data in each Event
Step 4 - Design a 3™ Normal Form Data Warehouse (DWH) and update it for each Event.

Step 5 — Define the format for loading data into the DWH for each Message
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5.4 Canonical Data Model

Step 1 — Use the Event-driven Canonical Data Model from this page in our Web Site :

o http://www.databaseanswers.org/data _models/canonical data model/index.htm

Canonical Data Model May 25th
This is an ERwin Data Model
with Many-to-Many Relationships

5.5 Design Pattern

From the Canonical Data Model shown above, we can derive this Design Pattern :-

Supplier Chains

Staff

A 4

w Customer Services

A 4

Documents
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5.6 Generic Message Format

This shows the fields in the Generic Message Format :-

EVENT DATE LOCATION PRICE DETAILS

5.7 3NF Data Warehouse

The design of this Data Warehouse is derived from the Design Patterns for the three Events that we
discuss.

Every Event has an Outcome but it is not usually important and is taken for granted.

We show it here because it is very important for Judo competitions.

We show a many-to-many relationship between Products and Customer Services to provide for the
situation where one Customer Services Order contains many Products.

In my case, this applied when | went to the Restaurant and ordered a main course, yoghurt and

wine.

Supplier Chains

Address
(Location)
) Customers
Suppliers
Credit Card
A
(Payment Methods)
Customer Services > Staff
A
Products <
A\ 4 A 4
Venues Ticket, Sales Receipts Outcome

(Locations) (Documents)
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5.8 Generic Data Mart

This shows our starting-point

Customers_
PE Customer_|D

Anomymous_YN i ——0]
Cusiomer_Kame
Ofher_Detais

Documents

PK Document_ID
Document Detals

— g ——— (e

PK Event_ID
Event_Detais

A

Generic_Dimensional_Model_Facts

PK Fact_ID
FE Customer 1D
FK Document_ID
FK Event_ID
FK Location 1D
FK Ref Detg_ Coge 1
F¥ Ref el Code 2
FK Ref Oada Code 3
FK Ref Dgts Coge 4
FE Reporting Dafe_Time
Dale_From
Date_To
Averages, Counts, Tolals
KPk Graphs, Trends

PK Location_ID |

Location_Name
Lddress
Qther_Detais

Qther Derived Figures

'hf,.g_
P |

Genenc Dala Mart

Ref Data 1 |

o ——5—

g — — g PK Ref_Daia Code 2

PH Ref_Data_Code_1
Ref Dafa Hame 1
Ret_Data_Description_1

L.

Ref_Data_2

Ref_Data_Name_2
Ref_Data_Description_2
o

[ RefDatas |

o | P Ref_Data_Code_3

Ref_Data_Mame_3
Ref_Data_Description_3

( RefDatad

L_ o |PK Ref Data_Code 4

Ref_Data_Name_d4
Ref Dala_Description_4
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5.9 Event 1 - Buy Ticket for Judo Competition

This shows how we handle the first Event.

5.9.1 The Design Pattern
This shows how the Design Pattern applies to this Event.

[ CUSTOMERS ]: [ CREDIT CARD
A
-
SERVICES EVENTS STAFF
eg Checkin J: eg Purchase a Ticket
&
\4 \4
LOCATION DOCUMENTS
eg Judo Venue eg My Tickets for Train

and Olympics
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5.9.2 Message Format
This shows the data items on the Ticket :-
®
02 1400 E21
Auvgust Start time Enfry code
'. Judo
North Arena 2
‘!h ExCel
|
Block: 418 dl
R 18 = N\Y
Your seat: 569 S 12
Leliizleter”
PTE
Ro
-~ ummwin
This shows the fields in the Generic Message :-
EVENT DATE LOCATION PRICE DETAILS
This shows the fields in the Message for this Event :-
EVENT DATE LOCATION PRICE DETAILS

Purchase Ticket

Date of Purchase | Venue, Block, Row, Seat Nr Seat Price

Date, Time of
Competition
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5.9.3 Data Warehouse
The benefit of adopting a Third-Normal Form ERD is that it enforces a ‘Single View of the Truth’.

If we adopt a Dimensional Model it is not so easy to achieve this.

Thiis shows the design of the Data Warehouse (DWH) after the first Event of Purchasing a Ticket

\ 4

Staff

m<___ Customer Service

\ 4

. Document
Location
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5.9.4 Data Mart
This shows the Data Mart for Ticket Sales.

I

Areas_

PK Area_ID
Venue_ID
Area_Mame
Area_Description
Seat_Capacity

 _

i Area_Sports_ N

PK Area_Sport_ID
Area ID
Sport_Code
Date_From

o O

Date_To

Ticket_5Sales_

PK Ticket_ID

Customer_ID
Seat 1D
Ticket_Status Code

[ ]

LPL{ Day_Date_and_Time

Ref_Calendar

|
|
—AA

Ticket_5ales_Data_Mart_Facts

(

Ref_Sports_

]

PK Sport_Code

Sport_Mame
Sport_Description
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PK Fact_ID

FK Area_ ID

FK Ares Sport ID

FK Customer_ID

FK Event Start Time

FK Seat Number

FK Row_Number

FK Sport_Code

FK Sport_Session_Code

FK Ticket 1D

FK Ticket Ststus Code

FK Venue ID
Averages, Counts, Totals
KPl=, Graphs, Trends
Other Derived Figures

Row_MNumber |_f}"~§
Seat_Number
\ A |
-,
( Venues_ & —
PK Venue_ID

Yenue_MName
Venue_Description
Seat_Capacity

7
l

|
Customers

PK Customer_ID
Customer_Details

[' Ref_Sport_Sessions_

%MT

K Sport_Session _Cod
Sport_Session_Name

)
‘“‘J

Ref_Ticket_S5Status_

]

oo

PK Ticket_Status_Code

Ticket_Status_MName

Ticket_Status_Descripriion

Seats

Tai o

PK Seat_Number
FK Ares Sport 1D

Block_Mumber
Row_MNumber
Category_Code
Session_Code
Price

—
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5.10 Event 2 - Get Lunch

This shows how we handle the Second Event.

5.10.1 The Design Pattern
This shows how the Design Pattern applies to this Event.

A

Buy Lunch > Staff
\ 4
Sales Receipt
5.10.2 Message Format
This shows the fields in the Generic Message :-
EVENT DATE LOCATION PRICE DETAILS
This shows the fields in the Message for this Event :-
EVENT DATE LOCATION PRICE DETAILS

Buy Lunch | Date & Time of Lunch Restaurant | Total Price

Chicken and Mushroom Pie, Wine
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5.10.3 Data Warehouse
This shows the design of the Data Warehouse (DWH) after the second Event of Buying Lunch.

Customer Service

\ 4

) Document
Location
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This shows the Data Mart for Restaurant data.

CONFORMED DIMENSIONS

[. Customers ]
LPH{ Customer_ID

Customer_Details

Lunch_Data_Mart_Facts

———s<

Ref_Calendar

)

LPHZ Day_Date_and_Time

— — —

PK Fact_ID

FK Customer_ID

FK Food Type Code

FE Menu_ Category 1D

FK Menu ltem 1D

FK Reporting Dste Time

FK Restaurant 1D
Quantity
Awverages, Counts, Totals
KPls, Graphs, Trends
Other Derived Figures

T
.
i

f{:usmm ers_Ord ers_}

PK Customer_ID
PK Menu_ltem_ID
CQuantity
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(

Menus_

PK Menu_Category_ID
Parent_Menu_Category_ID
Restaurant_IC
Menu_Category_MName

;'EJ — & Menu_Category_Description
-
- "y
Menu_lems
PK Menu_ltem_ID
FK Menu Category 1D
0 — — a— Menu_ftem_Name

20— —o—

I_____\.

Menu_tem_Price
Menu_tem_Ingredients
Menu_tem_Description

Ref_Food_Types

PK Food_Type_Code
Food_Type_MName
Food_Type_Description
&g Traditiocnal Britizh

-

i Restaurants_

PK Restaurant_|D
Food_Type Code
Restaurant_Detailz
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5.11 Event 3 - Watch the Judo Competition

This shows how we handle the Third Event.

5.11.1 The Design Pattern

This shows how the Design Pattern applies to this Event.

| 36

In this case, the Event is the Competition between two Judo experts and the Outcome is very

important

It is quite common for Event to have an Outcome, but so far, it has not been important enough to
justify appearing at the top level.

5.11.2 Message Format

My Ticket

Judo Venue

tition

\ 4

Outcome

This shows the fields in the Generic Message :-

A

Staff
(Security, etc)

EVENT DATE LOCATION PRICE DETAILS

This shows the fields in the Message for this Event :-

EVENT DATE LOCATION PRICE DETAILS

Watch the | Event Date | Judo Venue | Ticket Price | Outcome / Result

Judo
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5.11.3 Data Warehouse

This shows the design of the Data Warehouse (DWH) after the third Event of watching the Judo
Competition.

Supplier

Customer Service > Staff

\ 4 \ 4
] Document Outcome
Location
5.11.4 Data Mart
This shows the Data Mart for Judo Competition Results data.
CONFORKED DIMENSIONS -
Calendar and Sports
|( Ref_Calendar | ( Ref_Sports_ ]
LPK Day_Date_and_TimeJ PK Sport_Code
Sport_Mame
Sport_Description
| eg JUDO
"
Results_Outcomes | _I_
PK Result_Outcome |D J;,
Country_Code }\
Reporting_Date | I'ITI\ -
Sport_Code Judo_Competition_Resulfts_Data_Mart (Ref_{:cruntr'_.r_{:odes—]
Standing_Code
i y _;}_e{ PK Fact_ID - PK Country_Code
Weight_Category_Code FK Gountry Gode ,,hr"a Country_Name
i Count ) FK Medsl Colour Code eg GB=Great Britain
FKE Reporting_Date
FK Result Outcome_ID Ref_\Weight_Categories
( Ref_Medal_Colours W ( = gt g 1
FK Sparl Code | PK Weight_Category_Code
PK Medal_Colour_Code G | FIC Weight_Category_Cods e 'ght_Lategory_
Weight_Category_MName
[Medal Colour_Mame Count
. y eg - 90 Kg

eg Gold, Silver, Bronze




Data Warehousing by Example | 38

Elephants, Olympic Judo and Data Warehouses

5.12 Combined Data Mart
This shows the three Data Marts :-

e Judo Competition Results
e Restaurant Orders
o Ticket Sales

These share Conformed Dimensions of the Calendar, Customers and Sports.

CONFORMED DIMENSIONS -
Calendar, Customers, Sporis

:j_ﬁg[Ticket_Sales_Data_Mart}}g— —— —9 %{{Restaurant_[)rders_[)ata_lﬂarlj
RSy e

(rea_spors ) °—
(Rl Row_tmbers) — ST T T _*
|

d Ref_Calendar

Ref_Sport_Sessions_ J
1 |
|
|

(o) |
| =
L )

A 3
—@{@udo_{:ompetition_ResuIts_Data_Marﬂ (Restaurants_j
0 R

n

|
[:Rei_Wei ght_Categori es]




Data Warehousing by Example | 39

Elephants, Olympic Judo and Data Warehouses

5.13 Business Intelligence
5.13.1 ABI Layer

The reason for all the work that we have done to get to this point is, of course, to produce Business
Intelligence (‘BI’).

Here is a simple example to show how this works in practice.

One of the key aspects of the Olympics was an analysis of the number of medals that each country
won.

For Great Britain, funding was made available and targets were set for medals to be achieved by
each sport.

For Judo, the funding was almost £8 million and the target was 1 or 2 medals.

In order to analyse this and produce the appropriate KPIs (Key Performance Indicators) we define a
Bi Layer that takes data from the Judo Competition Results Data Mart.

This shows the Data Model for the Judo Medal Total Bl Layer :-

[' Team_GB_Sports_Funding \I The GB Judo Medal Count Entity
iz part of the "Bl Layer".

PK Sport_Code We have included Country and
Funding_Amount Sport Codes to provide a more
Target_Mininum_Medal_Coiunt o { GB_Judo_Medal KF general solution with results for
Target_Maximum_Medal_Coiunt FK Country Code more Countries and more Sports,

FK Sport_ Code -
— 8<7  Medal Count = —[
( Ref_Sports_ ] |_ Red_fsmber_or_Green (Ref Country_Cod es]
_ 1 Meet_Target N ~ o~
PK Sport_Code . . PK Country_Code

—a
Spurt_r-lame. _ Country_Name
Sport_Description |—e— eg GB=Great Britain

=0 Judo_Competition_Results_Data_Mart

1
| PK Fact_ID
FK Couniry_Code
| FK Medal Colour Code
— &) FK Reporting_Dafe
FK Result ID
FK Sport Code
FK Weight Category Code
Count

o -
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5.13.2 BI Output

e Thisis a simple example of how this data could be displayed using a Green Traffic light :-

DISCIPLINE BUDGET TARGET ACHIEVEMENT TRAFFIC LIGHT
(RED/AMBER/GREEN)

Archery

Judo £8 million 0-2 medals 2 medals u

Worestling

5.14 Conclusion

This Chapter has presented a Method for designing a Data Warehouse following a Canonical Data
Model and Messages.

We have validated the Method by designing a Data Warehouse for a Day at the Olympics.

| would be pleased to have your comments and you can email me at barryw@databaseanswers.org.
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6. Holiday in Malaysia

6.1 Management Summary

In this Chapter we use a trip to Malaysia to discuss an approach to the implementation of a
Reference Data Architecture and the design of a Data Warehouse.

A Canonical Data Model (CDM) is central to this and we discuss the benefits of using Design
Patterns based on a CDM.

During the trip, my wife and | stayed in three Hotels, hired a car and visited a number of Tourist
Attractions, including an Elephant Sanctuary, a Crocodile Farm and an Underwater World in
Langkawi Island in Malaysia.

After we returned to England | found myself thinking that the trip would provide a good opportunity
to develop an interesting and ‘User-Friendly’ Tutorial on Data Warehouses.

The design of the Data Models reflects the scope and the fact that the overall aim is to provide data
for Business Intelligence.

We also try to keep in mind that a well-designed Data Model should be good to look at and it should
be possible to tell a story based on the Model.

6.1.1 The Approach

The Approach is to follow these Steps for each Event
Step 1 — Use the Event-driven Canonical Data Model from this page in our Web Site :

o http://www.databaseanswers.org/data models/canonical data model/index.htm

Step 2 - Define a Message Format for each Event
Step 3 - Design a Data Warehouse and update it after we analyse each Event.

These Steps will be followed for these Events that occurred during our trip to Langkawi Island in
Malaysia :-

e Event1-Check-in to a Hotel

e Event2-HireacCar

e Event 3 - Go Shopping

e Event4 - Visit Tourist Attractions

e Event 5 - Check-out of a Hotel


http://www.databaseanswers.org/data_models/canonical_data_model/index.htm

Data Warehousing by Example | 42

Elephants, Olympic Judo and Data Warehouses

For each Event, we discuss the Operational Data Source (ODS) in the form of the Message for the
Event, along with the Data Warehouse and the Dimensional Model.

Our starting-point is defined by the Templates in Section 2.

6.1.2 Overview from ODS to BI

This Section presents Data Architecture to support a Data Warehouse and Bl Layer.

A typical kind of display requested by users is a Pie-chart.

This example shows the expenses that we incurred during our trip to Malaysia — Car Hire, Hotel
Accommodation, Shopping and Tourist Attractions

The source of the data is Tickets and Sales Receipts generated in Stores.

This data is stored in a Data Warehouse to provide a Single View of the Truth for the Pie-Charts in the Bl Layer.

Toawlst
Attractions

Shopping

DATA WAREHOUSE

SALES RECEIPTS

Coffee Bean Receipt Elephant Sanctuary Starbucks in Langkawi
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6.1.3 Slideshows

A short Slide Show has been created to give you an overview of how this approach works in practice
and how the Canonical Data Model is central.

The Slide Show takes less than one minute :-

e http://www.databaseanswers.org/bmews slideshow book tutorial/index.htm

[ Do these Steps for all Events ]

[ Step 1. Mapping to Canonical Data Model ]

[ Step 2. Extract, Transform and Load (ETL) }

\ 4

[ Step 3. Extend the Data Warehouse ]

\ 4

[ Step 4. Create the Dimensional Model ]
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6.2. The Theory

This discussion of the Theory in this Section will provide us with the background that we need to
understand what follows in this book.

6.2.1 A Layered Data Architecture and SVOT

There are many different ways of defining a Data Architecture.

This diagram shows the four major Stages in a layered Architecture that is very economical but also

very powerful.

The combination of a 3NF Data Warehouse with Master Data Management facilities in the
Integrated Data Layer would help us in delivering a ‘Single View of the Truth’ (‘SVOT’).

Data Marts

(for Reports, Bl, KPl's etc.)

/\
A

41
oy

(

Data Wafehouse

Integrated Data Layer

(Clean-up and Transformation)

A
R

Data Sources
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6.2.2 A Cloud-based Data Architecture for the Future

This Section describes an Architecture that can be used as a target ‘To-Be’ for the future.

This diagram shows more clearly how Web Services would be used with an ESB providing an Abstraction
Layer.

Data Virtualisation is a concept in Implementation that can be defined as ‘the process of providing users with a
Business View of the data in an organisation’, which conceals the technical details of stored data, such as
location, storage structure, APIs and storage technology.

Ubiquitous Data — Available at Any Time,

and Any Place with Any Device

Master Data in the Clouds

Reference Data in the Clouds
- Products/Services, Customers
- Currencies, Languages

Web Services

Enterprise Service Bus (ESB)

Enterprise Data Model
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6.2.3 Reference Data Architecture

| 46

The Integrated Data Platform is a specific example of a more general Data Virtualization Layer.

Bl Layer

X

Semantic Models

r

Dimensional Models

|

3NF Data Warehouse

7 N

Integrated Data Platform |

Single View of the Truth

Enterprise Data Model

Web Services — Get, Put, Update

Customer, Product

A

Master Data Management
(part Cloud-based)

Customer
Master Index

Product
Master Catalogue

ETL/ELT - Data Validation, Clean-Up, Transformation

Staging Area

Operational Data Store Layer

ODS 1 — Shipments

ODS 2 — Cargo Delivery

ODS 3 - Oracle

OBPM | EtE. !
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6.2.5 Canonical Data Model

The Canonical Data Model is used as a Template for a Design Pattern for an ERD for a Business Event.
This Model appears on this page on our Database Answers Web Site :-

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

It provides a ‘stripped-down’ Event-oriented Model that applies to a wide range of business and

everyday situations.

We use it as a standard to translate data into a common format suitable for loading into a Data
Warehouse.

We have used ERWin for this Data Model.
This allows us to show Many-to-Many Relationships in a very concise and economical style.

When we come to use the CDM we will expand these into One-to-Many Relationships.

Thiz ERVin Model Events can be Orders or Shipments.
shows M:M Relationzhips Documents can be Contracts or Receipts
Organizationg can be Staff or Org Unitz

Organisations [

T,
Third_Parti
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6.2.6 Mapping to the CDM

The purpose of this activity is to identify the correspondence between the Generic entities in the CDM with the
specific entities for a particular Event.

This example shows how the Entities in the Data Model for our Hotel Check-In Event map on to our Design
Pattern based on our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

CDM EVENT : Hotel Check-In COMMENTS

Customers Guests

Documents Room Card / Key This the nearest we getto a
Document

Events Hotel Check-In

Locations Hotel Address

Organisations Hotel Chains

Organisations Hotels

Organisations Staff in the Hotel Staff can be involved and
represent the Organisation

Products or Services Room Reservation

Third Parties N/A

6.2.7 Template Message Format

This is our Generic Template that is used in the derivation of all the specific Message Formats — for Car Hire,
Shopping and so on.

Generic Supplier Date & Time Customer | Products or Unit Price | From Date To Date | Total Price
Services

Specific, Eg Hotel Date Customer, | Room,Meals,

eg Hotel Guest etc.

Check-in




Data Warehousing by Example

Elephants, Olympic Judo and Data Warehouses

6.2.8 Extract, Transform and Load (ETL)

At this point, we are interested in two aspects of ETL :-

1. Specification of Rules for Validation, Clean-up and Transformation

| 49

2. Definition of each item which is in common use and where a clear unique understanding is important.

Therefore, we create a table like this :-

Business Term Validation Validation Clean-up Transform
Date & Time Cannot be in the future Cannot be before date to be | Mark as bad data Review with SMEs
determined, eg 1950
Unit Price Cannot be negative
From Date Less than or equal to ‘To Date’
To Date Must be before date to be
determined, eg 2020
Total Price Cannot be negative Mark as bad data Review with SMEs

A wide variety of software is available to meet ETL requirements.

A desirable feature is the ability to build up a library of ETL functions that can be enhanced as a result of

learning in the course of a Data Quality Project.

This Library will then provide the foundation for the repetitive processing which is performed continuously

until the data reaches the desired quality.

This will be determined by the business users and SMEs.

Although, as data management professionals, we might expect or want to have 100% good data, this is not

always strictly necessary.

For example, in UK Local Government, it is common to find that addresses in Council Tax are of a uniform high

quality, and that Dates of Birth are good in Social Services, because these two data items are critical to the

respective functions.
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6.2.9 Template Data Warehouse

We show only the Entity names where it helps to understand the Model.
The Attribute are usually shown in the Dimensional Models.

During our analysis of the Events we did not find a place for the ‘Third_Parties’ Entity that is shown in our CDM
in Section A.A.2.

Therefore, we do not include in the future discussions in this Paper.

[Pruducts_and_ﬁewices)—ﬁé,%’ﬂ— |
14

1
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6.2.10 Template Dimensional Model

This is a Generic Template Dimensional Model which corresponds to our CDM shown above.

This will be an excellent starting-point for the analysis of the required Dimensional Models for the range of
Events which make up a very important part of this document.

Ref_Calendar

PK Day Date

P
r — Generic_Dimensional_Facts Ref_Data_1
PK Fact_ID :;: g PK Ref_Data_Code_1
=l _.D_

PK Customer_ID FK Customer ID Ref_Data_Mame_1
Anonymous_ YN o Q{ FK Document D Ref_Data_Description_1
Customer_Name F& Event ID - o
Custclmer_ﬁ.address FK LDCEfITDI'?_IID Ref_Data_2
Other_Dctat FK Product_Service_iD PK Ref Data Code 2

FK Ref Data_Code_1 09 L Dais Tame 3
[ Documents 1 FK Ref Data_ Codg 2 Ref Data_Description_2
FK Ref Dats Code 3 - ~
s FK Ref_Dsts_Code_4 .
FK Document_Type_Code sl Fit Reporting Date Time Ref_Data_3
P e FK Staff ID e | PK Ref_Data_Code_3
Ducument_ﬂame Date_From Ref_Data_MWame_3
Other_Details Date_To Ref Data_Description_3
Averages, Counts, Totals 5 =
KPIz, Graphs, Trends j W
Events_ Other I}efi'.fed Figures o ———o PK Refi_t:'a;i_d: 3

PK Event_ID

Event_Details E/ \‘y \y Ref_Data_MName_4
I

Ref_Data_Description_4

Locations FProducts_and_Seruicesﬁ
PK Location_ID il F TR PK Staff_ID
Location_Mame FK Supphfer_n'ﬂ Staff_Name
Address Quantity Dther_Details
Other_Details Unit_Price .
Total Price
Ewvent_ID
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6.2.11 Data Warehouse Bus Architecture
Now, we show the complete Data Warehouse Bus Architecture
It helps us to think through how the Data Architecture will operate at run-time.

It provides a common Framework for establishing consistent standards for data and structures.

The top row shows the major Building Blocks in the migration of data from the Operational Data Stores to the
Semantic Layer that defines the Bl User View.

ODS Staging 3NF Data Dimensional Semantic BI User
Area Warehouse Models > Layer View
A

\ /

Data Warehouse Bus

y
Single View of the Truth
N /]
N
Master Conformed Dimensions Conformed Facts
Data A A
eg Calendar — Date eg Profitability

eg Location eg Performance
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6.2.12 Master Data Management (MDM)

6.2.12.1 Introduction
The MDM Component provides a Single View of the truth for Customers and Products.

The principles behind the Single View of both the Customers and Products and Customers is the

same :-
e Establish uniqueness using Business Rules
e Map from alternatives to the single recore.
e If possible, define one Data Source as the ‘Golden Record’ or Master Recore.

- For example, where Salesforce is in place, it is often provides the Master Customer recore.

In this case, the ‘GetCustomer’ Service will try to match between the new characteristics, such as
Customer name and address, and existing Customers.
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6.2.12.2 Customers

A Customer Master Index (CMI) maintains a link between the single master Customer record and the
Source Data Customers.

This Data Model shows how the approach above will be implemented in our Reference Data
Architecture.

i Master_Customer_Data

PK Master_Customer_ID
Master_Customer_MName
Master_Customer_Address_Line_1
Master_Customer_Address Line 2
Master_Customer_Address Country

Other_Master_Detailz
L, ”

Ll

[ Master_Customer_Index ]

PF Master_Customer_ID

PF Source_System_Code

PF Bookings_Customer_ID
\

ui]

f_ Source_Systems

PK Source_System_Code
Source_System_Description
eg Bookings

by

—

A I

Bookings

T

PF Source_ System_Code

PK Customer_ID
Master_Record_Y'M
Customer_Name
Customer_Address
Other_Details

6.2.12.2.1 The Problem
For this Event, we must plan for loading Customer data into the Data Warehouse.

This requires that we establish a ‘Single View of the Customer’.
In the UK, the name ‘Joe Bloggs’ is used whereas in the States it would be John Doe’.
Joe, of course, is an abbreviation of Joseph.

On official documents, the name would be spelled Joseph, whereas in everyday conversation, it
would normally be Joe.

Therefore we have to allow for the possibility that a ‘Joe Bloggs’ might be the same person as
‘Joseph Bloggs’
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In the States, we might find the names of John Doe, Johnny Doe and J.Doe and we would have to
match them if they are the same person.

6.2.12.2.2 The Solution
Resolution of this Problem and the ambiguity requires us to define a set of Business Rules that can
be run whenever we load a Customer who might be ambiguous.

Therefore, our solution to this problem of establishing a Single View of Customer Joe or Joseph is to
have a ‘Rules Engine’ where we can define and execute a Rule like ‘Joe is equivalent to Joseph’.

The recommended practice to implement the Customer Master Index is to use Web Services for Get,
Update and Put facilities.

6.2.12.3 Products

The requirements here are similar to the Master Customer Index.

We need to match similar products from different Suppliers should be considered the same Product
for Bl and Performance Reports. For example, Red Sweaters will have different Product Codes from
different Suppliers but we will want to include them in the same Product Category that we define for
our analysis purposes.

In this way, we establish a Single View of Products and Product Categories in the Data Warehouse.

This will be achieved by a combination of automated Business Rules and manual intervention by
members of stafH.
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|( Master_Product_Data

PK Master_ Product_ID
Master_Product_Mame

Master_Product_Description

Unit_Retail_Price
Other_Waster_Details

Master_Product_Catalogu

;

PF Master_Product_ID

PK Supplier_ID

Supplier_Name

Other_Details
eg Harrods, Starbucks

A

PF Supplier_ID
PF Product ID
.

il

i Products

PF Supplier_ID

PK Product IDv

FK Product Type Code
Master_Record_YM
Supplier_Product_Code
Product Name
Supplier_Unit Price
eg Harrods Latte

eq Starbucks Caramel Macciatto

A

| 56
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6.3 The Practice

This Section discusses the Events that occurred on our holiday in Malaysia.

6.3.0 Arriving in Malaysia

We flew from London to Kuala Lumpur (KL).

Petronas Towers, KL, Malaysia

In the centre of this striking photo are the Petronas Towers in Kuala Lumpur, the capital of Malaysia,
and commonly referred to simply as KL. At the time when they were built, they were the highest
building in the world, and | believe they are still number two or three, with 80 floors each, and a
footbridge on the 40" floor.

| walked across and it is not something | would want to do very often.

In passing, let me say that Petronas is a clever word because it is a combination of Petrol and
Nasional, which is the word for National in the Malay language.

In other words, Petronas is the Malaysian equivalent to British Petroleum or BP, in the UK.
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From KL we took an internal flight to Langkawi island where we checked in at the Berjaya Hotel and
Resort.

For each Event, we check to see whether we can derive a Design Pattern based on our Canonical
Data Model. If we can, then we have validated our CDM.

6.3.1.4 Data Warehouse for Hotel Check-In

Hotel_Chains o g<=[ Customers}—}o<(Credit_cards

A A
—_— ——Q{ELHMEI_REL—T_EWEMHEJ}Q—@—

T NOTE 1
ﬁ }J\ The one-to-many relationship
w - : i between Staff and Hotel
-G{I:—HmEl—RESEWEHDHS—RDDmS-] Reservations iz optional at the

Staff end because Staff details
are not always recorded when
o] a Reservation is made.

MOTE 2
VWe changed rooms during cur stay

=0 thiz design is necessray to allow .
for muttiple Rooms for one Reservation. [R':"':"m Card / Key
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6.4 Events 1 to 10

6.4.0 Adding new Data Sources

A very important activity that we have to plan for is adding new Data Sources to our Data
Warehouse.

This is often as a direct response to a new business requirement.

The Steps that we will follow are those that we describe in the succession of Events in this Appendix.

6.4.1 Event 1 - Check-in to a Hotel

Checking-in to the Berjaya hotel in Langkawi is Event number 1.

As you can see, it is in a beautiful location and consists of over 400 wooden chalets that blend in very
naturally with the forest.

6.4.1.1 The CDM Design Pattern

This Section discusses how the Canonical Data Model (CDM), shown earlier, applies to the Event of
Checking-in to a Hotel. The CDM provides a Design Pattern for the Event-oriented Data Models that
we need.

The Design Pattern based on the Hotel Check-in Event looks like this :-

This Section discusses how the Canonical Data Model (CDM) applies to the Event of Checking-in to a
Hotel. The CDM provides a Design Pattern for the Event-oriented Data Models that we need.
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When we think about the Check-in procedure, we realise that in a small transaction, we have
obtained a rich source of material for a Data Model :-

Customer name and Address
Customer Credit card details
Customer Passport details
Hotel name and location
Hotel Room

Duration of Guest Stay

Using this source data, we can apply the Design Pattern to the Hotel Check-in Event and produce this
Data Model as the result (arrows point from Children to Parents):-

Hotel Chains

W Hotel Reservations »| Staff

A

>
«

Hotel Address Room Card / Key

Business Rules

It is very good practice to write out the Business Rules that define the conditions that the logic of the
Model must comply with.

They can then be reviewed and agreed with a Subject Matter Expert (SME).

If it is appropriate, we can use a Business Rules Engine to automate the implementation of the Rules.
In this case, the Rules look like this :-

A Customer has one and only one Address.

A Customer has one or more Addresses.

A Hotel belongs to one and only one Hotel Chain.

A Hotel has one and only one Address.

A Reservation is associated with one Customer.

A Reservation is associated with one member of Staff.

A Room belongs to one and only one Hotel.

A Room Card or Key is associated with one and only one Room and Reservation
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6.4.1.2 Mapping to the CDM

This Table shows how the Entities in our Hotel Check-In Data Model map on to our Design Pattern
based on our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

CDM EVENT : Hotel Check-In COMMENTS

Customers Guests

Documents Room Card / Key This is as near as we get to a
document in a Hotel Check-in

Events Rent a Room

Locations Hotel Address

Organisations Hotel

Organisations Hotel Chains

Organisations Staff in the Office Staff represent the
Organisation and are usually
involved during check-in.

Products or Services Room for Rent

Third Parties N/A

6.4.1.3 Message Format

This shows how the Generic Message Template applies to the Hotel Check-In Event.
It defines the Source Data for this Event.
TBD stands for ‘To Be Determined .

Supplier | Date & Customer Products or Unit Price | From To Date Total Price
Time Details Services Date

Berjaya Check-in Barry’s Name | Room Price per From To Date TBD

Hotel Date & and Credit number Night Date
Time Card Details
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6.4.1.4 Data Warehouse for Hotel Check-In

At this point, the Data Warehouse will contain data only for the Hotel Check-in Event and therefore
it will look like the CDM.

This diagram shows the Entities in the Data Model.
The attributes are shown in the Dimensional Model in the next Section.

In this diagram, we have positioned the Room Card/Key so that it corresponds to the Document
Entity in the C DM.

We have also shown the Hotel Address entity with its correct relationship to the Hotel entity,
whereas in the CDM, it is shown, for convenience sake, in a Many-to-Many Relationship with the
Events entity.

This is the same as Third-Normal Form Data Warehouse as the one shown earlier in this Section.

Hotel_Chains eé—}e{ Credit_Cards

AR A
—_— ——QQQLHDteI_Re—T_ewaﬁnnsJ}a—e—

ar MOTE 1
n }'\ The one-to-many relationship
@ - : i between Staff and Hotel
'e{[-HDtEI_Resenrﬂtons_Rooms-] Re=ervations iz optional at the:

1 Staff end because Staff details
NOTE 2 are not alw.a:.rs.. recorded when
u1] a Reservation is made.

We changed rooms during our stay

s0 this design is necessray to allow ]
for multiple Rooms for ocne Reservation, [R':"':"m Card / Key
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6.4.1.5 Dimensional Model
Derived data must not appear in an ERD, therefore the Room Card/Key does not appear in this ERD
because the data is derived from data already recorded.

Ref_Calendar
PK Day Date

[ Credit_Cards )?\ Hotel_Address |
PK Credit_Card_ID PF Hotel_ID
FK Customer_ID Facts_Event_1 Hotel_Chain_Code
Credit_Card_Mumber —& ——&=" p)r Fact_ID ] — — — Hotel_Mame
Other_Detailz J FK Credit Card ID L Other_Details
FK Customer ID
[ Customers_ FK Date_From Hotel_Chains
PH Customer_|ID A e r :
Aonymaus N [—0—o< T oL 0ot by o | e
g::;fm;;;ﬂr‘:lzm FK Reporting_Date_Time Other_Details
N FK Reservation_ID &g Hitton, Shangri-la

Rooms_ |

PK Room_Number
Hotel ITv
Room_Details

—E}%

Hotels_

PK Hotel_ID
Hotel_Chain_Code
Hotel_Mame
Other_Dwetailz

FK Hoom Number

FK Staff 1D
Averages, Counts, Totals
KPl=, Graphs, Trends
Other Derived Figures

T

PK Staff_ID
Staff_Mame
Other_Dwetailz.

h

i ™
Hotel_Reservations

PK Reservation_|D
Customer_ID
Hotel _IDv
Staff_ID
Date_From
Date_To

0 — — 8—

|rH otel_Reservations_Room s}

PF Reservation_ID

PF Room_Humber

PK Date_From
Date_To




Data Warehousing by Example | 64

Elephants, Olympic Judo and Data Warehouses

6.4.2 Event 2 - Hire a Car

6.4.2.1 The CDM Design Pattern
This Section discusses how the Canonical Data Model (CDM), shown in Section 2.1, applies to the
Event of Hiring a Car. The CDM provides a Design Pattern for the Event-oriented Data Models that

we need.
The Design Pattern based on the Car Hire Event looks like this :-

Car Hire Chains

A

A A

“4___ Event : Hire a Car »| Staff

A

»i
<

Office Address Car Hire Contract

6.4.2.2 Mapping to the CDM
This Section discusses how the Canonical Data Model applies to the Event of Hiring a Car.

We hired a car from a local Car Hire company at the airport when we landed on Langkawi island.

We would normally create a Subject Area Model for Cars, to show details such as Car Make and
Model.

This Table shows how the Entities in our Car Hire Data Model map on to our Design Pattern based on
our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

cDM EVENT : Hire a Car COMMENTS
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Customers Customers

Documents Car Hire Contract
Event Car Hire a Car
Locations Car Hire Office Address

Organisations

Car Hire Company

Staff are usually involved and
represent the Organisations in
the CDM

Products or Services

Car Hire

Third Parties

N/A

6.4.2.3 Message Format

We hired a car from a local rental company in the airport in Langkawi, which worked out very well.

Car Hire Date & Customer Details Products or Unit Price From Date | To Date | Total
Company | Time Services Price
ABC Car Check-in | Barry’s Name and Car Reg Rental charge | From Date | To Date | ---
Hires Date & Credit Card Details Number per Day

Time
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6.4.2.4 Data Warehouse for Car Hire
At this point, we add the Car Hire data to the data for the Hotel Check-in Event which is already in
the Data Warehouse.

|

||
|
|

M i
G:ar_Hire_Companiesj—} %«"E'— - _':‘
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6.4.2.5 Consolidated Data Warehouse

After a little thought, we have combined Car Hire and Hotel Reservations into Suppliers and Services.
Supplier_Chains

Customers

Suppliers

|

— —— —o<Events|=>9 ——

Cars

ﬂe:
—{

f

o-Ji-

[Car_Hire_Contractﬁ] Room Card | Key
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6.4.2.6 Dimensional Model

This is Event 2 where we add the Dimensions and Facts for Hotel Check-in to the existing ones for

Car Hire.

[' Credit_Cards

Ref_Calendar

PK Day Date

(

1

Supplier_Chains

PK Credit_Card_ID
FK Customer_ID

Credit_Card_Mumber o i_ Facts_Event_2 }}0— —
Other_Details PK Fact_ID
FK Country_Code
FK Credit Card ID
( Customers_ FK Customer_ID
PK Customer_ID FK Date From }g_ - o
Anonymous_¥N & —8<2 FK Date_To
Customer_MName FK Hotel Chain_Code
Other_Details | FK Hotel ID -
FK Product Type Code
[ Hotels_ FK Service_ID
PK Hotel_ID ii EENTE_TEW_CME E"E' -
P & :: LppIier_| —_—
Hotel Chain_Code —* ~ Averages, Counts, Totals
Hotel Name KPls,Graphs, Trends g —
Olegieee ) |—9"\L Other Derived Figures —[
T 15
( Suppliers R | \i/ i/ |
PK Supplier_ID | |
FK Suppleir_Chain_Code J N
Supplier_Name |
Other_Details |

(5 ewice_ﬁequests}

PK Customer_ID

PK Hotel_ID

PK Date_From
Date To

PK Suppleir_Chain_Code
Supplier_Chain_MName
Other_Details

I

f Ref_{:n:rulntriea ]

PK Country_Code
Country_MName

( Ref_Product_Types ]

PK Product_Type_Code
Product_Type Description
eg Coffee

f_ Ref_Service_Types

PK Service_Type_ Code
Service_Type Description
eg Car Rental, Hotel Room
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6.4.3 Event 3 - Go Shopping

Harrods Store in the Airport at Kuala Lumpur, Malaysia.

—

£

Harrods is very popular in Malaysia, as you can tell from the customers browsing in the store.
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6.4.3.0 Discussion

This Section discusses Sales Receipts, both Generic and Specific.

6.4.3.0.1 Specific Sales Receipts

Here we have Data Models for Receipts from Harrods, Starbucks and Tesco in Malaysia.

Sales_Receipt_from_Harrods_in_KL_Airport

Sales_Receipt_from_Sfarbucks_in_Malaysia

Sales_Receipt_from_Tesco_in_Malaysia

PK ReceiptID
Harrods_at_KLIA
Address
Phone Number
RefNo
Printed Diate and Time
Cashier Name
Outlet Code
Bill Humber
Product Name
Cluantity
Total Quantity
Sub Total Amount Due
Met Total Amount Due
Gov. Sv. Tax
Rounding adj.
Payment Amount Received
Payment Cash
“our Change

6.4.3.0.2 Generic Sales Receipts

PK

Receipt ID

Berjaya Starbucks Coffee Company Sdn Bhd (452028-H)
Website:www starbucks. com.my
Lankgawi Airport (604 )-3557 780
Bill No.

Bill Date and Time

Product Names

Product Quantities

Total after Rounding

Cash Paid

Change

Server By Staff Name

PK Receipt 1D
Tesco Stores (M) Sdn Bhd
Company Reg No
Store Mame
Store ID Code
Bill Date and Time
Outlet Hame
Outlet Code
Bill Number
Product Name
Cluantity
Total Quantity
Sub Total Amount Due
Net Total Amount Due
Cash Amount Paid
Change

This shows a consolidated Receipt that provides a generic view of the three specific examples above.

Products

PK Product 1D

FK Product Type Code

FK Store ID
Product_Mame
Product_Price
Product_Description
Other_Details

1
|

|
A

rSﬂlre.~s_R|E'.=z:ra.=i:]lt_G re.~m-:-|'i|:'.w

PK ReceiptID
FK Product Service ID

Brand Chain Code
Branch I&

Bill C:ate: and Time
Cutlet Mame
COutlet Code
Receipt Number
Total Quantity
Total Amount Cue
Total Amount Paid
Change

1
|

J,

Ay

Products_in_Purchases

FK Product 1D

FK Receipt ID
Quantity
Price
Other_Details

PK Products_in_Purchases_ID
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6.4.3.1 The CDM Design Pattern
This Section discusses how the Canonical Data Model applies to the Shopping Event

We go Shopping — which is when the long-suffering husband says one of three things :-
1. “It's a tough job but someone’s got to do it”
2. “When the going gets tough, the tough go shopping”
3. “Yes, dear”

But usually, we survive the experience ;-0)

This is how the CDM Design Pattern applies to the Shopping Event :-

Retail Chains
A
A A

w Event : Go Shopping »| Staff

A

<
«

Store Address Sales Receipt
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6.4.3.2 Mapping to the CDM

This Section discusses how the Canonical Data Model applies to the Event of Shopping.
We went shopping at a number of stores in Malaysia.
We would normally create a Subject Area Model for Shopping.

This Table shows how the Entities in our Shopping Data Model map on to our Design Pattern based
on our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

CDM EVENT : Go Shopping COMMENTS

Customers Customers

Documents Sales Receipt

Events Go Shopping

Locations Stores

Organisations Staff, Stores and Store For example, Harrods and Tesco
Chains

Products or Services Retail Products

Third Parties N/A

6.4.3.3 Message Format

The Message Format for this Event will resemble the Sales Receipt.

Store Date & | Customer Details Products or | Unit Price | From To Date | Total Price
Name Time Services Date
Harrods | Visit Cash (Anonymous) | One or Purchase | N/A N/A To be
Date & | or Barry’s Name many Price calculated
Time and Credit Card Products
Details
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6.4.3.4 Data Warehouse for Shopping
This shows the Data for the Shopping Event :-

Store_Chains

—D-éLCusmmer Purchasesj%@—|

——f

e

'T

Products e Products_im_Pu rchases]

Sales_Receipts

6.4.3.5 Consolidated Data Warehouse

| 73

At this point, we add the Shopping data for Event 3 to the data for the Car Hire and Hotel Check-in

Events which is already in the Data Warehouse, so our design looks like this :-

Supplier_Chains

e

| |

i

A
[Suppliersj [Ref Products_ﬁvcs_Tyrpeg (Custc-mer_Pu TC“EISESJ;“E' —

T
I D
A

(Pmducts_and_ 5 ewiceé)—'—e.éfpmd ucts_and_Servi ce_Requests]

|

A

[Salea_ﬂeceipts_ﬂental_{: ontra cta]

At this point, we would normally consider creating a Glossary of Terms to establish agreed
definitions of the word that are in common use.
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6.4.3.6 Dimensional Model

The Dimensional Model will have data for Shopping, Car Hire and Hotel Reservations.

[

Credit_Cards

PK Credit_Card_ID
FK Customer ID

Credit_Card_Mumber

Ref_Calendar

PK Day Date

Facts_Event_3

Other_Detailz
A

Customers_

PK Customer_ID
Anonymous_ N F—& —8=
Customer_Name

Other_Detailz
T ——

Ref_Countries k

PK Country Code —5—&-=]

Country_Name
-

PK Fact_ID

FK Couniry_Code

FK Credit Card 1D

FK Customer_ID

FK Date_From

FK Date To

FK Product Service 1D

FK Product Type Code

FK Purchase Svoc Regquest ID

FK Reporting_Date

FK Service_Type Coode

FK Staff 1D

FK Suppleir_Chain_Code

FE Supplier_ID
Awverages, Counts, Totals
KPlz Graphs, Trends
Other Derived Figures

o

>0 —o—

(Pu rchases_Service_Req uestﬂ

PK Staff ID {PK Purchase_Svc_Request |D

Staff_Mame

Purchase Svc_Reguest Deta iIsJ

Other_Detailz

( Supplier_Chains ]

PK Suppleir_Chain_Code
Supplier_Chain_Mame
Other_Detailzs

L

Suppliers_

PK Supplier_ID
Suppleir_Chain_Code
Supplier_Name
Other_Details

i i =,
Products_and_5Services
PK Product_Service_|ID

,%,.E, — | PF Supplier_ID

FK Product Sve_Type Code
Product_Service_MName
Product_Service_[Description

Other_Details
L, A

( Ref_Service_Types 1

PK Service_Type_Code
Service_Type Description
eg Car Rental, Hotel Room
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6.4.4 Event 4 - Visit the Elephant Sanctuary

The Elephant Sanctuary was the first Tourist Attraction that we visited.

Here we see an Elephant family in the Kuala Gandah Sanctuary.

6.4.4.0 Discussion

6.4.4.0.1 Elephants
Elephants, especially in small numbers that you see in a Sanctuary or a Circus, frequently have
names and we often know their ages.

However, this is not true for crocodiles.

Therefore, we store names and ages for elephants but not for crocodiles so here is the Data Model
for Elephants :-

Elephants

PK Elephant_IO
Age
Matural_Habitat
Type
Country_of_Origin
MName
eg Dumbo




Data Warehousing by Example | 76

Elephants, Olympic Judo and Data Warehouses

6.4.4.1 CDM Design Pattern

This Section discusses how the Canonical Data Model applies to the Event of Visiting an Elephant
Sanctuary.

We were on Langkawi island where there are a lot of interesting things to see and do.
My wife voted for a trip to Elephant Sanctuary because she thinks baby Elephants are very cute.

So we decided on the Elephant Sanctuary, then the Crocodile Farm and finally the Underwater
World.

They have an overhead aquarium and | have always wanted to see fish going over my head, and it
had a number of individual Attractions, including the Fish Aquarium and the Penguin Area.

Here is our ticket for the Elephant Ride (called a “Dumbo” Boarding Pass !!!) :-

JAONNA

BLEPH

In our Canonical Data Model (“CDM”) this is an example of a Document related to an Event.

In other words, this is an example of how we are able to validate our CDM.
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So we started out trip with a visit to the Elephant Sanctuary :-

Complexes

A

Elephant
Sanctuary

6.4.4.2 Mapping to the CDM

Event : Ride an Elephant

Staff

A

<
<

\ 4

Attraction Address

This Section discusses how the Design Pattern for Visiting a Tourist Attraction maps to the Canonical

Data Model applies to the Event of Visiting a Tourist Attraction.

If we need to include more detail we would probably create a Subject Area Model for Tourist

Attraction.

This Table shows how the Entities in our Tourist Attraction Data Model map on to our Design Pattern
based on our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

Sanctuary

cDM EVENT : Visit to Elephants COMMENTS

Customers Tourists

Documents Tickets

Events Visit to Elephant Sanctuary An Elephant Sanctuary is an
example of a Tourist Attraction

Locations Address of Elephant

Organisations

Elephant Sanctuary Owners

Products or Services

Take a Ride on an Elephant

Third Parties

N/A
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6.4.4.3 Message Format

The Message Format will resemble the Tickets.
Attraction | Date & Customer | Services Unit Price From Date | To Date | Total Price
Name Time Details
eg Visit N/A Attraction Entry Fee N/A N/A As
Elephant Date & determined
Sanctuary | Time

6.4.4.4 Data Warehouse for the Elephant Sanctuary

This models the Elephant Sanctuary as a Tourist Attraction.

ERET_Attra cticrn_Tyrpes)

d

1]

I: Customers|

A

A A

f‘l.l’isits_to_httra ction s]

Credit_Cards

r————l
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6.4.4.5 Consolidated Data Warehouse
This consolidates the Tourist Attraction Entities with the existing Entities for Car Hire, Hotel Check-in
and Shopping.

[Ref_httraction_ﬁrpesj Event 4 Data Warehouse

A7

Tourist_Attractions
[ E Customers|—} —Q{Eremt {Zards ’

‘ I_ - —I ’ ’ (Ref_Pmduct_Tyrpe;J

¥ U U T

[‘I.Fisits_m_ﬁlttra ction s) fH otel_Res EWﬂtiDﬂﬁj (Custcrm er_Pu rchasesj [Master_Products ]

_l, L] bin]
Hotel_Chains}— — — -Gé (Sales_Products
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At this point, data for Event 4 — Elephant Sanctuary ( Tourist Attractions) — is added to data for Cars,

Hotels and Shopping.

[ Credit Cards |

PK Credit_Card_ID

FK Customer ID

FK Customer_Master_ID
Credit_Card_Mumber
Other_Details

Customers_
PK Customer_ID

Customer_Mame

Other_Details
S ——

Ref_Countries

Country_MName

Services

PK Service ID & —h ]

Cther_Details

PK Staff_ID
Staff_MName
Other_Details

Ref_Calendar

PK Day Date

Facts_Event_4

Dimensional Model - Event 4 |

Supplier_Chains |

Anenymous YN [— e

PK Country_Code [—2 5

PK
FK
FK
FK
FK
FK
FK
FK
FK
FK
FK
FK
FK
FK
FK

Fact_ID

Country_Code
Credit_Card 1D
Customer_ID

Date From

Date To

Product Service ID
Product Type Code
Purchase_Sve Request ID
Reporting Date
Service_ID
Service_Type Code
Staff_ID
Suppleir_Chain_Code
Supplier_ID

Averages, Counts, Totals
KPls,Graphs, Trends
Other Derived Figures

PK Suppleir_Chain_Code
Supplier_Chain_Mame
Other_Detailz

Products_and_Services

B

F=o—a

| Pu rchases_Ser\rice_Requests\l

PK Product_Service_ID

PF Supplier_ID

FK Product Sve Type Code
Product_Service_Name
Product_Service_Description
Other_Details

Suppliers

Loe

PK Supplier_ID
FK Suppleir_Chain_Code
Supplier_MName

( Ref_Product_Types

PK Product_Type_Code
Product Type_Description
eg Coffee

( Ref_Service_Types

Purchase_Swvec_Request_Detai

PK Purchase_Svc_Request_ID J
=

PK Service_Type_Code
Service_Type_Description
eg Car Rental, Hotel Room

Other_Details
.
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6.4.5 Event 5 - Visit the Crocodile Farm

| was keen to go to the Crocodile Farm, because | enjoyed the scene in the James Bond “Live and Let
Die” movie where he (Roger Moore) escapes from a small island surrounded by crocodiles by
jumping across their backs.

| have not been able to find exactly the scene that stuck in my mind, so here is the nearest, which
are the crocodiles shown on a movie still :-

In Langkawi we were very impressed to see a brave guy sitting on the back of a crocodile.

Later we found that he was an employee and somehow he had trained the crocodile to let him sit on
its back.
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6.4.5.0 Discussion

This Section discusses some of the implications for Data Modeling of combining a Visit to the
Crocodile Farm with a Visit to the Elephant Sanctuary.

6.4.5.0.1 Adding Crocodiles to Elephant Data Model
Here is the Data Model for a Crocodile.

Crocodiles

PK Crocodile_ IO
Matural_Habitat
Type
Country_of Origin
Other_Detailz

., y

We can see that the Crocodile Entity looks very similar to the Elephant Entity.

The only difference is that we often know the name and age for an Elephant because they are
somehow more ‘user-friendly’ than Crocodiles.

We never know the age and name of a Crocodile !!!

When we try to produce a combined Model for both elephants and crocodiles this is our first draft.
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Step 1 : Crocodiles, Elephants and Animals.

This is the first Step to representing a Data Modeller’s view of Crocodiles and Elephants.

This shows that we have created an Animals Entitythat has
the attributes that Crocodiles and Elephants have in common.
Then we have adifferent Elephants Entity that has only the
attribute= that are specific to an Elephant.

These are Age and Name.

Of course, the Age will change every year so when we develop an
Entity to be used professionally, we would replace Age by Date of Birth

Crocodiles

"

PK Crocodile_ IO
Natural_Habitat
Type
Country_of_Orig inJ

Elephants_

PK Elephant_IO
Matural_Habitat
Type
Country_of_Origin
Age
MName
eg Dumbo

( Animals

PK Anirmal_IC

FK Country_of Origin_Code

FK Habitat Code
FK Sub_Species Code
Other_Details

Elephants

PF Elephant_IO
Age
Name
e Dumbo

| 83
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Step 2 : Crocodiles, Elephants and Animals (part 2)
In this first draft, we use the word Animals to mean both elephants and crocodiles.
At this point, we introduce the concept of Inheritance.

This is shown in our Data Model by the small circle and it means that Elephants inherit the
characteristics of Animals and in addition, they have Ages and Names.

Ref_Countries

PK Country_Code
Country_Name

Animals | Ref_Habitats
PK Animal_lO PK Habitat_Code
FK Country of Origin_Cods —a— Habitat Name
FK Habitat Code Habitat_Description

FK Sub_Species Code
Other_Details

eqg Swamps and Rivers

[ Ref_Sub_Species
PK Sub_Species_Code
FK Species Code
Sub_Species_Name
Sub_Species_Description
Other_Details

i

Elephants Ref_Species

PF Elephant_lO PK Species_Code

Age Species_Mame
Species_Description
eg Crocodig, Elephant

@

Name
eg Dumbo
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Step 3 : Crocodiles, Elephants and Species
Of course, we do not normally think of Crocodiles as Animals.
Therefore we have to find another word that can apply equally to both Crocodiles and Elephants.

Species is a word that comes to mind so we will use it, and we will use Sub-Species for specific types
of Crocodiles and Elephants.

You can see that we have established that ages and names are usually available to Elephants but not
for other species.

[ Ref_Countries

PK Country_Code
Country_Mame

f Ref Habitats |

PK Habitat_Code }R\
Habitat_Mame - ~
Habitat_Description o Species
eg Swamps and Rivers PK Species_l0O

FE Country_of_ Origin_Code
- FK Habitat Code
Ref_Sub_Species L FK Sub_Species Code
PK Sub_Species_Code ! Other_Details
FK Species Code -
Sub_Species Name
Sub_Species Description
Other_Details O
Ref_Species 1 Elephants_
PK Species_Code PF Elephant_IC
Species_Name Age
Species_Description Name

eg Crocodile, Elephant eg Dumbo
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6.4.5.1 The CDM Design Pattern

This Section discusses how the Canonical Data Model applies to the Event of Visiting a Crocodile
Farm.

We would expect this to be identical to a Visit to the Elephant Sanctuary.

But it is worth the effort of compiling the Mapping Analysis so that we can double-check the
situation.

Sure enough, after we complete the Mapping, we can see that the logic is identical.
Therefore we do not need to change the Design Pattern or the Data Warehouse.
The Dimensional Model will simply have additional data for the Crocodile Farm.

6.4.5.2 Mapping to the CDM

This Section discusses how the Canonical Data Model applies to the Event of Visiting a Crocodile
Farm.

We can see that the Data Model for Crocodile Farm is identical to that for the Elephant Sanctuary.

We can simply create a Data Model for Tourist Attraction and create Event Types of Visits to a
Crocodile Farm and an Elephant Sanctuary.

Therefore, we handle Elephant Sanctuaries and Crocodile Farms as different sorts of Reference Data.

This Table shows how the Entities in our Crocodile Farm Data Model map on to our Design Pattern
based on our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

CDM EVENT : Visit to Crocodiles COMMENTS
Customers Tourists

Documents Tickets

Events Visit to Crocodile Farm

Locations Address of Crocodile Farm

Organisations Crocodile Farm Owners

Products or Services See the Crocodile Farm

Third Parties N/A
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6.4.5.3 Message Format

The Message Format will resemble the Tickets.
Attraction | Date & Customer | Services Unit Price From Date | To Date | Total Price
Name Time Details
eg Visit N/A Attraction Entry Fee N/A N/A As
Crocodile | Date & determined
Farm Time

6.4.5.4 Data Warehouse for the Elephant Sanctuary

The Data Model the Crocodile Farm is logically identical to the Elephant Sanctuary Model.

Therefore we can use the same Model for Tourist Attractions and simply add values to the Reference Data.

[:Ref_httra cticrn_Tyrpes)

1

AT
[Tl:-urist_ﬁvtttrﬂ|z:ti|:-ns_)>€>J

d

1]

I: Customers|

A A

f‘l.l’isits_to_httra ction s]

i

Credit_Cards

r————l
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6.4.5.5 Consolidated Data Warehouse

When we review this Data Model, we can see that the logic of the Elephant Sanctuary applies
equally to the Crocodile Farm.

In other words, our Consolidated Data Warehouse is identical, and we simply add to the Reference
Data as another kind of Tourist Attraction.

ERET_AtlrﬂctiDn_Tyrpesj | Event4 Data Warehouse |

AT

. . 1
(Tourist_Attractions>>¢ @ " F
T T ]
| | |

‘ ——— —I ’ ’ (Ref_Pmduct_Tyrpes_,J

T S

[Uisits_to_ﬁlttra ction s) fH otel_Res enrationsﬂ (Custom er_Pu rchases] |: Master_Products ]

—l— @ D

Hotel_Chains — ‘E}é | Sales_Products
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6.4.5.6 Dimensional Model

| 89

When we review the Dimensional Model, we can see that that we can accommodate Crocodile

Farms by simply adding to the Reference Data.

Credit Cards |

PK Credit_Card_ID
FK Customer_ ID
FK Customer_Msaster ID

Ref_Calendar
PK Day Date

Facts_Event_5 (4)

Dimensional Model - Event 5
[This is identicalto the Dim Model for Event 4

Supplier_Chains |

Credit_Card_Number PK
Other_Details Fi
FK

Customers_ Fi
PK Customer_ID FK
Anonymous_YN —&-8<| FK
Customer_MName Fi

Other_Detailz

Services

PK Service_ID
Other_Details

PK Staff_ID
Staff_Name
Other_Detailz

FK

_ FK
Ref_Countries FE
PK Country_Code [ ii
Country_Name Fi
FK

FK

Fact_ID

Country_Code

Credit_ Card 1D
Customer_ID

Date From

Date To

Product Service D
FProduct Type Code
Purchase Svc Reguest ID
Reporting_Date
Service_ID
Service_Type Code
Staff_ID
Suppleir_Chain_Code
Suppiier_ID

Averages, Counts, Totals
KPl= Graphs, Trends
Other Derived Figures

PK Suppleir_Chain_Code
Supplier_Chain_MName
Other_Detailz

—) ——

Products_and_Services

Fe—a

| Purchases_Senrice_Reqneslﬂ

Purchase_Svc_Reguest_Detail

{PK Purchase_ Svc_Request |D J
3

PK Product_Service_ID

PF Supplier_ID

FK Product Svc_Type Code
Product_Service_Mame

Product_Service_Description

Other_Details

.

Suppliers

Lo

PK Supplier_ID
FK Suppleir_Chain_Code
Supplier_Name

( Ref_Product_Types

PK Product_Type_Code

Product_Type_De=cription

eg Coffee

|[ Ref_Service_Types

PK Service_Type_Code
Service_Type_Description
eg Car Rental, Hotel Room

Other_Details.
.
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6.4.6 Event 6 - Visit the Underwater World
The Underwater World was very difficult to find, but when we did find it, it was definitely worth it.

We paid a fee to enter but when we got inside we discovered that there many Attractions inside a
very large building,

Entry to these Attractions, like the Aquarium, was free.
After a little thought, | decided to treat the Underwater World as a Tourist Attraction.

Then | decided to treat the Aquarium and Penguins as Tourist Attractions with a ‘Parent’ relationship
to the Underwater World.

This is very easy to implement in the Model and makes it very easy to ‘read’ the Model.

This is important because every Data Model should tell a story and therefore a good test of a well-
designed Model is that it is easy to read it like a story.

Therefore, the Aquarium and the Penguins both become Attractions with a zero entry fee and have a
relationship to the Underwater World as a ‘Parent’.

Here’s a photo to give you a glimpse of the fascinating interior of Underwater World from this page
on their Web Site :-

e http://www.underwaterworldlangkawi.com.my/
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6.4.7 Event 7 - Visit the Aquarium

Visiting the Aquarium was great and allowed me to tick off another “once-in-a-lifetime” experience
which was to walk inside an aquarium looking up at the fish swimming by over my head !!!

This photo shows the view | saw when | looked up and saw fish swimming past above my head.

6.4.7.1 Mapping to the CDM

From a Data Modelling point of view, visiting an Aquarium is identical to visiting a Crocodile Farm or
Elephant Sanctuary.

Therefore we do not need a separate CDM, and we go through the process of mapping simply to
confirm that it is identical.

This Table shows how the Entities in our Visit the Aquarium Event map on to our Design Pattern

based on our Canonical Data Model (CDM).

cDM EVENT : Visit to Aquarium COMMENTS
Customers Tourists

Documents Tickets

Events Visit to Aquarium

Locations Address of Aquarium

Organisations Aquarium Owners

Services See the Aquarium

Third Parties N/A
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6.4.8 Event 8 - Visit the Penguins

The Penguins were also at the Underwater World and | was very lucky again because | saw live
penguins which was another ‘first’ for me.

They were a wonderful sight.

It was very hot outside (over 90 degrees in the shade) outside in tropical Malaysia.

But inside we saw Penguins in a very comfortable (for them) sub-zero temperature.
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6.4.8.0 Validation of the Species Data Model

Validation proves that our existing Species Model is correct.

Fish do not have names and their characteristics are the same as Crocodiles.
We can say the same for Penguins.

But Fish and Penguins both have Sub-Species !!!

Therefore we have validated our Species Model and it is good as it stands for Fish and Penguins, as
well as Crocodiles and Elephants.

To make it clear that we are talking about the examples of Species that we see in the Underwater
World we call the Entity ‘Species in Attraction’.

It would be sensible for us to plan for future Species which might not be a Sub-Species.
The simplest way to do this is to add a self-referencing Relationship to the Species Entity.

This means that the Species can point to itself so that Species, Sub-Species are stored in the same
table in a Database.

In HR terms, this is like having an Employee table and saying ‘Each Employee reports to a Superior’.

3
Lé [ Ref_Species_ 1

PK Species_Code
FK Parent_Species Code
Species_Name
Species_Description
e Species=Crocodile
eqg Sub-Species=Alligator MissEsippiensis

K -, Ref_Countries

Species_in_Attractions
}_E, PK Country_Code
PK Species_ |0

Country_Name
FK Country_Code
FK Habitat Code

FK Species Code |F Ref_Habitats -1
Date Acquired £ —— | pK Habitat_Code
Date_Disposed_of Habitat Mame

Habitat_Description
eq Rivers, Arctic
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6.4.8.1 CDM Design Pattern

This Section shows how the Design Pattern looks for Penguins.

6.4.8.2 Mapping to the CDM

This Section discusses how the CDM applies to the Penguin Area.

When we check our CDM we can see that it applies in an identical way that it does to Elephants and
Crocodiles.

That is we pay for a Service and receive a Document, in the form of a ticket, that allows us to enter
the Attraction.

Therefore we do not need a separate CDM, and we go through the process of mapping simply to
confirm that it is identical.

This Table shows how the Entities in our Tourist Attraction Data Model map on to our Design Pattern
based on our Canonical Data Model (CDM).

cDM EVENT : Visit to Penguins COMMENTS
Customers Tourists

Documents Tickets

Events Visit to Penguins

Locations Address of Penguins Area

Organisations Penguin Area Owners

Services See the Penguins

Third Parties N/A




Data Warehousing by Example | 95

Elephants, Olympic Judo and Data Warehouses

6.4.8.3 Message Format
Entry to the Penguin Area is free and not monitored after you buy your ticket for the Underwater World and

enter.

The Message Format will be simply the one for the Ticket to the Underwater World because there is no

separate ticket for the Penguin Area.

Attraction Date & Customer | Services Unit Price From Date | To Date | Total Price
Name Time Details
Underwater | Visit N/A Penguin Free N/A N/A Free
World Date & Area

Time
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6.4.8.4 Data Warehouse for Tourist Attractions

This diagram shows the Design Pattern of the Canonical Data Model adapted for Tourist Attract ions.

(m ( Customers 1

PK Location_ID PK Customer_ID
) Anonymous_N
Location_Mame:
Add Customer_Mame
. Customer_Address
Other_Detailz

I

Lo

Other_Details

~

p
Species ] Tourist_Aftractions |[==a | Visits
PK Species_IO PK Attraction_ID PK Visit_ID
FK Country_of_Origin_Code —ge=| FK Attraction_Type_Code FK Aftraction_ID
. — : L fpe_ —a . R

FIK Habitsl Code FK Location ID o FK Customer ID

FX Soby SreseSas FK Parent Attraction_ID Visit_Date_Time

i Other_Details FK Species 10 Other_Details
Afttraction_MName
Afttraction_Description —I—
Cost_per_Person
Other_Details

Tickets
PK TicketlD

FK Visit 1D
Ticket_Detailz
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6.7.8.5 Dimensional Data Model

This diagram shows the Design Pattern of the Canonical Data Model adapted for Tourist Attract ions.

Customers

PK Customer_ID
Customer_Details
o

( Species_ |
PK Species_|O
Species_Details
&g Crocodile, Elephant

i Tickets
bl | PK TicketlD
PK Location_ID PK Fact_ID =s8— 83— | £ visit D
Location_Name FK Attraction_ID Ticket Details
Address FK Customer_{D =
Other_Details FK Location 1D

FK Species Cods

FK Species 10 Tourist_Attractions_

Ref_Calendar

FK Ticket ID
. 4 :
PK Day Date < i Visit_Date Time “6—0— PK Attraction_ID
. Attraction_Details
FK Visit_ID

l’ - \I Averages, Counts, Totals
Ref_-Spemes KPls, Graphs, Trends
PK Species_Code Other Derived Figures =
Species_Name PK Visit_ID
Species_Description Visit_Details

6.4.9 Event 9 - Check-out from a Hotel

The last Hotel we stayed in was the Shangri-la in Penang.

This was the beautiful view from our room that we were very sad to see for the last time before we
checked out:-
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6.4.9.1 The CDM Design Pattern

The Credit Card that | use was, of course, associated with me, but it was also associated with
payment of the Hotel Bill so there is a relationship between the Credit Card and the Hotel Guest (ie
Customer) and between the Credit Card and the Total Hotel Bill.

This Section discusses how the Canonical Data Model (CDM), shown in Section 2.1, applies to the
Event of Checking-in to a Hotel. The CDM provides a Design Pattern for the Event-oriented Data
Models that we need.

The Design Pattern based on the Hotel Check-in Event looks like this :-

Hotel Chains

Payment Method -
Credit Card details

Room, Meals | Event : Check-out Hotel »| Staff
and Extras 7'y

<
<

Hotel Address Receipt
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6.4.9.2 Mapping to the CDM

This Table shows how the Entities in our Hotel Check-out Data Model map on to our Design Pattern
based on our Canonical Data Model (CDM).

We are very happy to see that it does because it helps to validate the CDM.

CDM EVENT : Hotel Check-out COMMENTS
Customers Guest

Documents Receipts

Events Rent a Room, Use Restaurants,

Laundry, and so on.

Locations Hotel Address

Organisations Staff in the Hotel Staff are always involved in the
course of a stay in a Hotel

Products or Services Room, Meals and Services.

Third Parties N/A

6.4.9.3 Message Format

This shows how the Generic Message Template applies to the Hotel Check-Out Event.

It defines the Source Data for this Event.

Generic | Supplier | Date & | Customer Products Unit From To Total
Time Details or Price Date Date Price
Services
Specific | Shangri- | Check- | Barry’s Room, Price From To Derived
la Hotel in Date | Name and Meal, per Date Date
& Time | Credit Card | Services Night
Details
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6.4.9.4 Data Warehouse for Hotel Check-Out
At this point, we add specific Check-out data to the Data Warehouse.

This diagram shows the Entities in the Data Model.
The attributes are shown in the Dimensional Model in the next Section.

We have also shown the Hotel_Address entity with its correct relationship to the Hotel entity,
whereas in the CDM, it is shown, for the sake of convenience, in a Many-to-Many Relationship with
the Events entity.

Hotel_Chains
A A
—Q-i':—(Hclel_Re_sLewationsJ}a_F
= | I_] }

o
A A
Hotel_Address [Rm:nms Hotel_Reservations_Room sj

1
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6.4.9.5 Consolidated Data Warehouse

At this point, we add the Shopping data for Event 3 to the data for the Car Hire and Hotel Check-in
Events which is already in the Data Warehouse, so our design looks like this :-

Supplier_Chains

| |

i

A
[Suppliersj [Ref Products_ﬁvcs_Tyrpeg (Custc-mer_Pu TC“EISESJ;“E' —

T
I D
A

[Pmducts_and_ 5 EWiCES—)—'—E"{(Pmd ucts_and_Servi ce_Requeﬁts]

|

A

[Salea_ﬂeceipts_ﬂental_{: ontra cta]
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6.4.9.6 Dimensional Model

At this point, the Dimensional Model will have the complete set of Dimensions and Facts.
This Data Model shows them all consolidated into a single Dimensional Model.
An alternative design with more than one Fact Table is shown in the Bl discussion.

This is normally called multiple Data Marts which require Conformed Dimensions.

Credit_Cards (

PK Credit_Card_ID
FK Customer D
FK Customer Master 1D

Master_Products_

PK Master_Product_ID
Master_Product_Name
Master_Product_Description
Unit_Retail Price
Other_KWaster_Details

Credit_Card_Number
Other_Details

Customers_

PK Customer_ID

Anonymous_YN Ref_Attraction_Types |
Customer_Name

| |
| |
Other_Details ?\ * K l_ &— | PK Attraction_Type_Code
.

Aftraction_Type_Name
Facts_Event_9 |

PK Fact_ID = — Ref_Product_Types |
Customer_Purchases_ FK Attraction 1D
FIC Attrsction Type Code |8 — — a— | Pi Product Type Code
PK Purchase_ID ™ o Preduct_Type_Description
Store_IDr g{ i (BT o T &g Cuff;e B
Customer_ID FK Gustomer_IiD "
Purchase_Date_Time Fi Date_From
Cash Amount Paid FK Dste_To ]
Fi Hotel Chain Code SalesERUNETS
FK Hote! 1D :_}a__ a— |PF Purchase_ID

FK Master_Product 1D PF Master_Product_ID

FK Product_Type Code Quantity
PK Hotel_ID R FK Furche;ejg_
Hotel Chain_Code | F#e Reservation 1D
HuteI_Namg FK Store (D
Other_Details Fi Visit_Date_Time Stores
Averages, Counts, Totals %‘9_ — PK Store_ID
KPIs,Graphs, Trends FK Event ID
'EH( Other Derived Figures Store_Name

PK Hotel_Chain_Code
Hotel_Chain_Name y &/ E/
Other_Details | | |

eg Hiton, Shangri-la

Hotel Reservations_ Visits_to_Attractions_ Tourist_Attractions_

PK Attraction_ID
Attraction_Type_Code
Location_ID
Species_I0

PK Customer_ID
PK Attraction_ID

PK Reservation_ID
Customer_ID
Hotel_ID
Staff_ID
Date_From
Date_To

PK Visit_Date_Time

Attraction_MName:
Cost_per_Person
Other_Details
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6.4.10 Event 10 - Shipping a Car from the UK to Malaysia

We had such a great time in Malaysia, we decided to move out there for a while.
One of the things we had to arrange was to ship our car out.
We decided to use Maersk to help us.

Here is the kind of Container Ship we had in mind :-

6.4.10.1 The CDM Design Pattern
This Section shows how the CDM Design Pattern applies to the Event of “Ship a Car to Malaysia”.

Maersk

A

Maersk Line

A

Staff

Shipping Event : Ship Car to Malaysia

A 4

Services A

>
«

Port Locations Shipping Contract

| 103
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6.4.10.2 Mapping to the CDM

This Table is your starting-point for defining how the Entities correspond to the Entities in your
‘Stopping for a Coffee’ Event.

Replace the question marks by your answers.

CDM Generic Entities EVENT : Ship a Car by Sea COMMENTS

Customers Customer

Documents Contracts

Events Ship a Car by Sea

Locations Booking Office

Organisations Maersk

Organisations Staff in the Office Staff can be involved and
represent the Organisation

Products or Services Shipping Service

Third Parties N/A

6.4.10.3 Message Format

This shows how the Generic Message Template applies to the Specific Hotel Check-In Event.

Generic | Supplier | Date & | Customer Products Unit From To Total
Time Details or Services | Price Date Date Price
Specific | Maersk Check-in | Barry’s Shipping Quoted | From To ---
Line Date & Name and Service priceto | Date Date
Time Credit Card ship
Details Cargo
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6.4.10.4 Data Warehouse for Shipping a Car

At first, this Event seems quite different from the others, but after a little thought, we realise that it has a Start

and End Date.

In addition, there is a Customer and we are using a Service provided by a Supplier.

Therefore Shipping a Car is therefore logically similar to a stay in a hotel and our Data Warehouse looks like

Maersk

this :-

ey

Maersk_Line

A

Customers

(Shipping_SEWices)—f Shipments 0 —— — -

£ [Ports_in_ Shipm Eﬂtﬁ] Contracts

In general, we might be shipping many things and not just one thing, so our Data Model needs to provide for

this. We will call these ‘things” Commodities

We can do this by simply start with a many-to-many relationship between Commodities entity and the

Shipments entity and resolve it to two one-many relationships, so that our Model looks like this :-

Maersk

e

Maersk_Line

(Shipping_ﬁenrices

| Commodities

]

[+

Shipments "ﬁ‘a_ - _|_

]

[ X ki ] L]

[:{: ommaodities_in_Shipm ents) ({: ontra cts] (Pcrrts_in_ Shipm entsj
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When we think about how we would show this Data Model in a generic format, this is the result :-

Supplier_Chains —|' —=o<Z| Commodities

o |

L]

i3 ;P\
Services — —eé@—l—eé({jommudities_in_Shipments]
VT
| | Ports
|

|_ -
J— ﬁ, @ ¢
I: Ports_in_Events|
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6.4.10.5 Consolidated Data Warehouse

At this point, we add the Car Shipping data to the data for all the other Events which is already in the
Data Warehouse, so our design looks like this :-

Supplier_Chains

| |

i

A
[Suppliersj [Ref Products_ﬁvcs_Tyrpeg (Custc-mer_Pu TC“EISESJ;“E' —=

T
I D
A

(Pmducts_and_ 5 ewiceé)—'—e.éfpmd ucts_and_Servi ce_Requests]

|

A
[Sales_ﬂeceipts_ﬁental_{: ontra cts]
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6.4.10.6 Dimensional Model
This is the Dimensional Model for the Car Shipping Event.

Ref_Calendar

PK Day Date
f Commodities_ /‘R fSHipping_Sewices_]
- Ty -
PK E:n:”mr;;'t‘:r'?ﬂ'ge Shipment_Dimensional_Facts PK Service_ID
—E}—e}{ }g_{_;. Supplier_ID
PK Fact_ID -

Commodity_Unit Price Other Details
| £l

FK Commodity ID
FK Customer_ID

o
iti i i -
({3ommod|t|es_|n_5h|pments FK Date From Shipments_ ]
PF Ccr.mmodlt!.r 1] o o é FK DE‘I.‘E"TD }Q_Q — PK Shipment_ID
PF Shipment_ID FK Event ID Shipment_Details
PF Event_ID FK Port ID
= FK Reporting Date
. r
FK Service_ID Suppliers_ ]
Customers ] Fi Shipment_ID ——
PK Customer ID FK Staff ID upplier_
_ i % a— | i i
Anonymous_'M - f FK Supplier_Code SUWIFIF—CMIH—CM&
Customer_Name FK Supplier_ID SUPPIIEF—HE!F”E
Customer_Address Averages, Counts, Totals . dol e s
Other_Details |_'3é- KPls, Graphs, Trends = ]
h Other Derived Figures Supplier_Chains _1
Events_ |
—

PK Event_ID &
Event_Details

Supplier_Name
Other_Details
| | | eg Harrods, Starbucks

| c&) -

\},V \i/ E/ PK Supplier_Code
o

(Ports_i n_ E:‘.Ilipm ents_w

PK Port_ID PK Shipment_ID PK Staff_ID
Port_Mame PK Port_ID Staff_MName
Port_Address FK Fact ID Other_Details
Other_Details
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6.5 The BI Layer

6.5.1 The Approach

Now we come to the Business Intelligence Layer — which is, of course, the reason for everything that
has gone before.

Key Performance Indicators ('KPIs’) provide an excellent starting-point for Business Intelligence.
We will use some basic KPIs defined for Profitability and Operational Performance.

These can be enhanced in collaboration with the business users to establish commitment.
Profitability can iniitially be defined as a basic difference between Profits and Revenue.

One example of Performance KPls is measurement of Deliveries being ‘On-Time’ against plans
agreed in Service Level Agreements (SLAs).

In our work we do not have that kind of information available, so we will use a simple measure of
the number of Customer Complaints.

Profitability Performance
Revenue minus Costs Deliveries against Plans
Revenue Data Costs Data Complaints Customer
Count

The initial Data Architecture will include this basic structure of KPl and Source Data.
This will provide a simple but flexible framework which can be enhanced in a controlled manner.

We will use this as a starting-point for discussions to establish the requirements with the business
users.
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6.5.2 Bl Discussion

We have adopted a general approach, where we classify Car Hire companies, Hotels, Shops and
Tourist Attractions as Brand Chains and specific outlets as Branches.

Therefore a particular Hotel is a Branch and the Branch Chain would be Hilton or Shangri-la.
Here are a few simple examples of the kind of questions that we can answer with this approach.
For the Finance Director of a Hotel chain :-

e  Which Hilton Hotel was the most profitable last month ?

e  Which Hilton had the most complaints last week as a percentage of total Customers ?

For the Marketing Director of a Car Hire Company :-
e What was the most popular type of car last week ?
e What was the most profitable type of car last week ?
For the Head of Tourism :-
e What was the most popular Tourist Attraction last month ?

e What was the most popular Tourist Attraction over the past six months ?
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6.5.3 Data Marts

We define separate Data Marts for Revenue, Costs and Complaints.

When we consider the implementation options for the Bl layer, we have quite a number of options.

These include the Microstrategy Personal Cloud, as well as some KPl-oriented Cloud-based offerings

Firstly, we design our Data Marts and then we have the basis for a selection criteria.

Drata Mart for Costs, Revenue and Performance

If we are the Marketing Director for Shangri-la Hotels,
we can find out some very useful figures, such as
how our Compilaint levelz are doing and how our
profitability iz affected by a Promotions Campaign in

a specific time-period.

In the middle, we show what are called "Conformed Dimensions”.
Thiz iz data that must have the same values wherever it iz used.
In other words, it is frequently Master Data.

In our case, it inckudes the Calendar, Brands and Branches.

rRE'.ﬂ.rrem ue Data Ma rtx

PK Fact ID
FK Reporting Date
FK Brand Chain Code
FK Branch iD
Total Quantity
Total_Revenue

In thisMofel, vou can see that there are some crossed
relgticnzhip lines. This iz undesirable but unavoidable.
You can understand that Modellers frequenthy

hawe to =pend time on making sure that their Models
lzok elegant and well laid-out.

Brand Chain

-‘—Eu—e{

PK Brand Chain Code
Brand Chain Name
eq Avis, Hertz

=

COEtE Dﬂtﬂ Mﬂl’t ﬂ‘_ Eg Hil‘tﬂl‘l: Shﬂngri—lﬂ
PK FactlD eq Starbucks, Tesco
FK Reporting Date T
FK Brand Chain Code K _l_— —
FK Branch ID

Operating Costs — Branches
b
PK Branch ID

FK Branch Chain Code
Branch Name

[ Performance Data Mart )

PK FactID
FK Reporting Date
FK Brand Chain Code
FK Branch ID
Number of Customers
Number of Complaints

Percentage of Complaints.
k. ~
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6.5.4 BI Screenshots

Here we show some examples of Screenshots for currently available Cloud-based Bl Products.
1) KPI Library

e http://benchmark.kpilibrary.com/

2) Smart KPIs - recommended

e http://www.smartkpis.com/i kpi/industries/professional-services/

3) Microstrategy Cloud Personal

Here is the Web Site Link (Sign in as barryw@dba.org, with a password of m123 :-

e  http://www.microstrategy.com/cloud/personal/

dus| ¥ MicroStrategy Cloud Perso... *

9% £ Optimal Design @1 BBC - Homepage £ Customize Links £ New Issues v

MicroStrategy
Solutions Services & Support Training & Events Partners About Us 7‘1\ 1
MicroStrategy Cloud Personal” [ £[]in[>]

Create Dashboards  Publish & Share  Go Mobile  Gallery Forum FAQ  Get Started m

— - - 1 e
[ Merostrategy Cloud Personal e

Salesforce.com, meet =
MicroStrategy. :

2 6l g ®0 & B - Y,

4)Stacey Barr
Stacey is a prolific writer on KPIs and Performance Measurement :-

e http://www.staceybarr.com/products/performancemeasureblueprint.html



http://benchmark.kpilibrary.com/
http://www.smartkpis.com/i_kpi/industries/professional-services/
mailto:barryw@dba.org
http://www.microstrategy.com/cloud/personal/
http://www.staceybarr.com/products/performancemeasureblueprint.html
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6.6 What have we Learned ?

We have learned some very valuable lessons, including :-
e The importance of a Canonical Data Model
e How to combine Entities where inheritance is involved
e How to load data into a Data Warehouse

e The Steps in loading data from Source Data into a Bl Layer

| 113

When we should consider using multiple Data Marts with Conformed Dimensions to meet our B

requirements.
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6.7 Here’s your Chance

This Chapter offers you the chance to plan loading new data into our Data Warehouse.

You will do it by completing the model answers, which are shown below as Template documents.

If you feel like sending us your answers we will be happy to give you our comments.
You can send them to barryw@databaseanswers.org.

6.7.1 Event : Coffee in Penang Airport

After we checked out of the Shangri-la, we took a limo to Penang Airport for the first leg of our trip
back home to London.
With plenty of time we got a coffee at the Coffee Bean, which was started by Herbert Hyman in
California in 1963. It is now an international operation, and very popular in Malaysia.
Looking for a suitable photo, | came across an excellent one on this page :-

e http://www.airliners.net/aviation-forums/trip _reports/reae.main/126525/



mailto:barryw@databaseanswers.org
http://www.airliners.net/aviation-forums/trip_reports/read.main/126525/
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Here is our Sales Receipt from the Coffee Bean, which we were glad to see validated our CDM :-

COFFEE BEAN

& TEA LEAF
PENANG INTERHATIONAL ATRPORT

COMPANY ND: 240777-M

1 # SUNRTSE (8 13.90
| % CARGMEL MACHIATO CAXE 11,50
Total 25.40
CASH 50 .50
Change : 25.10

EAT IN

fHANK YOU
PLEASE DOME AGATN
ALL PRICES INCLUDE 5% GOVT. TAK

PB/03/2012 17:54:401 €523 S3 R12774 MO

6.7.1.1 The CDM Design Pattern

This Section shows the CDM Design Pattern.
Please think about how it applies to the Event of “Stopping for Coffee” and change it accordingly.

Chains

Products or Event : Stop for Coffee »| Staff

Services

A
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6.7.1.2 Mapping to the CDM

This Table is your starting-point for defining how the Entities correspond to the Entities in your

‘Stopping for a Coffee’ Event.

Replace the question marks by your answers.

Organisations

CDM Generic Entities EVENT : Stop for Coffee Entities | COMMENTS
Customers 7?7
Documents ???
Events Stop for Coffee
Locations ???
Organisations ?7?7?
?7??

Organisations

Staff in the Hotel

Staff can be involved and
represent the Organisation

Products or Services

Room Reservation

Third Parties

N/A

6.7.1.3 Message Format

This shows how the Generic Message Template applies to the Specific Hotel Check-In Event.

Generic | Supplier | Date & | Customer Products Unit From To Total
Time Details or Services | Price Date Date Price
Specific | Shangri- | Check-in | Barry’s Room Price per | From To ---
la Hotel Date & Name and Night Date Date
Time Credit Card number
Details
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6.7.1.4 Data Warehouse for Hotel Check-In
This is the same as Third-Normal Form Data Warehouse as the one shown earlier in this Section.

Hotel_Chains GQ—FQ% Credit_Cards

- ——gqgtHotel Resewatnnsjj—}a—e— —.
1

ar }\ MOTE 1
n The one-to-many relationship
@ - : i between Staff and Hotel
ﬂ{[-HDtEI_Resenrﬂtons_Rooms-] Re=ervations iz optional at the:

Staff end because Staff details
are not always recorded when
u1] a Reservation is made.

NOTE 2
We changed rooms during our stay

=0 this design is necessray to allow ]
for multiple Rooms for ocne Reservation, [R':"':"m Card / Key
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6.7.1.5 Dimensional Model

This is the Dimensional Model for the Hotel Check-in Event, which you can use as your starting-point.

Ref_Calendar
PK Day Date

Hotel_Address ]

f Credit_Cards h )?\

PK Credit_Card_ID PF Hotel_ID
FK Customer_{D Facts_Event_1 Hotel Chain_Code
Credit_Card_Number -—&— =1 p Fact_ID e o Hotel Mame

Other_Details Other_Detail=

FK GCredit_Card_ID

A L

FK Customer_ID

[ Customers_ FK Date_From Hotel_Chains
FK Date To =

PK Customer_ID = .

_ Fi Hotel Chain Code PK Hotel_Chain_Code
L L L
Anonymous_YN [—&——8=; FK Hotel_ID e —— O Hotel_Chain_Name

Customer_Name
Other_Details

Other_Details

FK Reporting Date Time
eg Hilton, Shangri-la

FK Reservation ID
FK Room_ Number

h,

| o~ =,
SO0 i fnt::_ﬂfes Counts, Totalz Hotel_Reservations_
PK Room_Number E% ] : -
Hotel |E. KPl=,Graphs, Trends ::,—“5'5' — — &— |PK Reservation_ID
Room_Details Other Derived Figures Customer_ID
Hotel_ITx
Staff_ID
Crate_From
Date_To
. v

|(-H otel_Reservations_Room s}

Hotels_

PK Hotel_ID PK Staff_ID PF Reservation_ID
Hotel_Chain_Code Staff_Mame PF Room_Humber
Hotel_MWame Other_Details PK Date_From
Other_Detailz Date_To
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6.8 Data Model Review

This Section tries to describe the analysis and thought processes of a Data Modeller as he or she
goes about his work.

Of course, it is subjective and these are my thoughts on the topic.
However, | have been doing this for over 15 years and | find it constantly fascinating.

The reasons | find Data Modelling so fascinating are that it is visual, creative and can be a great help
when used as a source of Data Models as a vehicle for communication between business users,
management and data management professionals, analysts and developers.

So here we go ;-0)

6.8.1 What are we going to do ?

We are going to step through the process of designing Data Models and then reviewing the results
to see whether we can simply the overall structure by generalising the Entities that we have
produced.

It is one of the situations where it takes longer to describe it (which is boring) than doing it (which is
interesting).

So (once again !!!) here we go ...

6.8.2 Where did we start ?

Our Canonical Data Model is Event-oriented and we started with nine Events :-
1. Check-in a Hotel
2. HireacCar
3. Go Shopping
4. Visit an Elephant Sanctuary
5. Visit a Crocodile Farms
6. Visit the Underwater World
7. Visit an overhead Aquarium
8. Visit a Penguin Area

9. Check-out of a Hotel
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6.8.3 First Data Model
We have 9 different types of Events and our first Data Model looks like this :-

Section A10 Review of Data Models
A 0.4 W1 - Initial list of Entities

I

]
I — || etk BN
| r———'| 7 | | |

i : |
) ) ) (o L
Aguariums Cars

[-HE‘PNEMQ (H 01'9‘ 5] (Pen guin s] (Stolresj @nd emater_Worl&j

Ref_Event_Types|l—

Mote that everything is listed alphabeticalby Event Types include -
This iz Good Practice because it makes 1} Go Shopping

it easier for us to keep track when we 2} Hre a Car

hawe many things to deal with. 3} Rent a Hotel Room

4} Visit an Aguarium

o) Wisit a Crocodile Farm

5} Wisit an Elephant Sanctuary
7} Visit the Penguins

& \isit the Underwater World
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6.8.4 Second Data Model
When we think about the Entities, it seems intuitive that visiting a Crocodile Farm must be similar to

visiting an Elephant Sanctuary.

Then we can review the discussion in the Section above to convince ourselves to treat them the

same way.

Section A.10 Review of Data Models
A10.2 Second list of Entities

(e — — oo 2
[ []]

L
R ittt e
A Y S A

@ (Species_] @ndemater_Wonaj

In Version2, we have grouped the
Crocodiles Elephants and Penguis
under a general heading called Species,

Crocodiles Penguins

Elephants
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6.8.5 Third Data Model

At this stage, we are thinking about the underlying relationships between the entities that we have
determined are in the scope of our study.

We have started to group entities together in a way that helps us to reduce the overall size of the
Data Model by identifying generic characteristics in the specific entities.

However, every Data Model should tell a story and now we have to consider how our story can be
told.

For example, we would say ‘Products are found in Stores’ and therefore we should show a one-to-
many relationship between Stores and Products.

We can see that it is the other way round in Version 3 because of the way it had evolved so now we
have to change it to make it correct

Section A10 Review of Data Modelz
A10.3 Third list of Entities

e+ — — <
[ ] ]

————— ==zl
o
(sjes] (Ravarioms) (suiesd @mfi,_w@
O
[ ] ]

(-Croccrdilesj I:Penguinsj

I:Elephants

N
|
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6.8.6 Fourth Data Model

At this stage, we start thinking about the story we want to tell and how we should structure the Data
Model to reflect the story.

For example, we would say ‘Products are found in Stores’ and therefore we should show a one-to-
many relationship between Stores and Products.

At this point, we like the left-hand side of the Data Model and we can say :-
1. There is a ‘Go Shopping’ Event which means buying Products, rather than go to Stores.

2. This allows us to show Products at the same level as Stores which means that we can
maintain consistency with the terminology we have used elsewhere in this document.

3. We have decided that Services included “Hiring a Car” and ‘Staying in a Hotel”.

So now we turn to the right-hand side of the Data Model.

Section A.10 Review of Data Models
A.10.4 Fourth Dezign of the Data Model

Ref_Event_Types e-{

(s |\
?f XL___R .

(Tuunst_httractmng]}@'
\%ij/ £ __ _

A
Species @ndemater_Worl@
il

A

’7
[Cmcc-diles] (Pengmnsj
I:Elephﬂnts
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6.8.7 Fifth Data Model
At this stage, we start thinking about the story we want to tell and how we should structure the Data

On the right-hand side, we show Species as a Tourist Attraction, whereas in fact, people say ‘Let’s go
the Elephant Sanctuary’ so the entity that should be related to the Tourist Attraction is the Elephant
Sanctuary, rather than the Elephant.

Of course, people can also say “Let’s go and see the Elephants” but in the physical world, the reality
is that Elephants are housed in an Elephant Sanctuary and it the Sanctuary that they actually go and
see.

So we conclude that it is OK to show the Tourist Attractions and their relationships.

We still have one or two questions to resolve but we are quite content because the Model looks

good and the overall logic is good.

Ref_Event_Types o< [ Events v5 Section A.10 Review of Data Models
‘ A10.5 Fifth Design of the Data Model

Ai i R

(Tnurist_n—tlt_ra jl_ crns_J:—:-“-d

R A
(UndemTr_World] Species

|
WOTE [ Q

For thiz Data Model, we would say

"A Tourist Attraction can be azsociated
G:rocudiles] (Penguins]

with a number of Species.”
Elephants |

A

6.8.8 Conclusion

We hope you have found this discussion interesting and useful.

If you have any comments, suggestions or questions, please feel free to email us at :-
e barry@databaseanswers.org.



mailto:barry@databaseanswers.org
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7. Retail Sales

7.1 Development Framework

In this Section, we discuss the Framework which contains two elements :-
3. The Development Approach
4. Components used in the Approach

The Approach involves these Steps :-
6. Identify the business Events
7. Define a Message for each Event
8. Map each Event to the Entities and Attributes in the CDM
9. Determine whether the CDM should be extended.
10. Create an Industry-specific CDM if appropriate.

The Components include :-
e Generic and Industry-specific Canonical Data Models (CDMs)
e Generic and Industry-specific Data Warehouse designs
e Core Entities and Core Subject Area Models — Customers, Products and Suppliers.

The rest of this Section is a Case Study for a Retail business.
Subject Area Models :-

e Generic (Horizontal)
e Industry-specific -

o Insurance Common Data Model
O  http://www.databaseanswers.org/data_models/insurance data warehouses/common _data model.ht
m



http://www.databaseanswers.org/data_models/insurance_data_warehouses/common_data_model.htm
http://www.databaseanswers.org/data_models/insurance_data_warehouses/common_data_model.htm
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7.2 Data Architecture

This Architecture shows the major components in designing a Data Warehouse that incorporates
Enterprise Data Mode with associated Subject Area Models, based on Industry-specific Models.

Each Data Source is reviewed against the Canonical Data Model and the appropriate Messages
formats are defined. Then the data in the Message is mapped to the Enterprise and Industry-specific
Models.

The current Enterprise Data Models are defined on this page of the Database Answers Web Site :-

e http://www.databaseanswers.org/data _models/enterprise data models.htm

And the Industry-specific Models are on this page :-

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

Enterprise Data Model

A A A A
A 4
Generic Subject Industry Specific Canonical
Area Models Models Entities
(eg Customers) (eg Insurance) (eg Contract)
Messages

A

Canonical Data Model
(Canonical Entities -
eg Customers, Products)

A

Data Sources
(eg Sales Receipts)
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7.2.1 Generic Data Mart

This should be reviewed for consistency with the Canonical Data Mart.

Data_Categories

LPK Data_Category_Code

Data_Category_Description

P I

Ref_Calendar

PK Day_Date
Day_Mumber
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Thiz =hows four fixed Dimenzgions
- Customers, Locations, Products
and Time Periods in a Calendar

Data_Source 1 ’2\
PK Data_Source_Code Facts
Data_Source Description — — b=
PK Fact_ID
-
Customers \] FK Dats_Cstegory_Code
FK Dats Sowrce Code
PK Customer_ID FK Customer ID
Customer_Name e —E}% FK Day Date
Customer_Addrezs Fi Dimension 1 10
Other_Detailz Fi Dimension 2 ID
“F FK Dimension_3 1D
Locations FK Dimenszion_N_ID
. _ | FK Location_MNames
™ Location heserpion | rocuct o
. - Averages, Countg, Totale
- KPlz, Graphg, Trendz
Products ]—G— —— —&<Z]  Other Derived Figures
PK Product_ID
Product_Mame
Product_Description
Other_Detailz

It alzo shows examples of generic
Dimenzions.

Dimension_1

o — —— —o]

PK Dimension_1_ID

Dimenszion_1_Mame
Dimen=ion_1_Description

-
Dimension_2

o— — — o -

PK Dimension_2_ID

Dimenzion_2_Mame

Dimenzion_2_Description
-

Dimension_3

0— —— —o—

PK Dimension_3_ID

Dimenzion_3_MName
Dimenzion_3_Description

Ty

o — — —o—

-
.

Dimension_N

PK Dimension_N_ID

Dimenzion_MN_MName
Dimen=ion_MN_De=scription

Wy
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7.3 Canonical Data Model

In this Section, we discuss how a Canonical Data Model (CDM) can be used to provide a frame of
reference and a technique to generate standardised Messages and a ‘flattening of the data ‘ to be
loaded into a Third-Normal Form Data Warehouse and then a Dimensional Data Mart.

During this application of the CDM and determine whether we need to extend to meet the specific
requirement

We will then achieve validation of the CDM which will be a very important result.
Our Model is taken from this page on the Database Answers Web Site :-

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

i L

&
<

£

CHEE L HE R H b e e

In passing, we should add that we are discussing only purchases made by Customers in a Store.

Online Purchases can be added later.


http://www.databaseanswers.org/data_models/canonical_data_models/index.htm
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7.4 The ARTS Data Model

This is an overview from this page :-
e http://www.databaseanswers.org/data _models/arts retail data model/index.htm

We can see similarities between the ARTS Model and our Canonical Data Model shown above.

This is because the Canonical Model reflects the most common universal structure which is Events,
Organisations, People and Products or Services.

Top-Level ARTS-compatible Data Model

BusinessUnit Customer

o ; ti
[ InventoryLocation RetailTransaction



http://www.databaseanswers.org/data_models/arts_retail_data_model/index.htm
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7.5 Discussion of a Sales Receipt

The next Section shows a Sales Receipt from TK Maxx, which a major UK retailer, owned and
operated by TJX, a multi-national US Retailer.

When we examine the Receipt, we can see the following item of data :-
e Credit/Debit Card —
o Type (eg Amex,Visa) last 4 digits, Expiry Date, Transaction Authorisation Number
e Merchant ID, Terminal (Till) ID
e Product Category, Number and Prices of all the Products | purchased
e Purchase Date and Time of my Purchase
e Store Number, Name and Address and phone number

We can consider this to be our Operational Data Store, and from it we can generate details for the
following ‘Things of Interest’ :-

e Customer Cards
e Products

e Purchases

e Stores

In other words, the structure of the data looks like this :-

Sales Receipt

A 4

Stores Products Customers
\ 4 \ 4
Tills Cards

(Credit/Debit)

Of course, when a Customer uses a Card then we know some details of name, address and so on.
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For the purpose of this book, we assume we know some basics.

If the same Customer uses more than one Card then we will need to recognise the same Customer,
which can become a little complicated if he is Joe Bloggs and Joseph Bloggs or J.Bloggs on another

card.

A fuller discussion of this topic can be found under the heading of Master Data Management :-

e http://www.databaseanswers.org/mdm_ master data management.htm

If a Customer pays by cash then we know nothing about them, and we would consider this to be an

‘Anonymous Customers’.


http://www.databaseanswers.org/mdm_master_data_management.htm
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7.6 Example of a Sales Receipt
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7.7 Step 1 - Set up Master Data

7.7.1 Add a Store Entity

7.7.1.1 Message
The Message for this Event includes the Store Number, Name and Address.

Store Number
Store Name
Store Address

7.7.1.2 Enhance the Data Model
This diagram shows the new Stores Entity.

We have created an Addresses Entity to hold details of all our Addresses.
There are two benefits to this :-

1. An Address stored in a separate Table can be validated by third-party commercial software,
such as QAS.

2. Asingle Address appears only once if it is used many times.

This occurs frequently for people in families, but rarely for Stores.

f Addresses ]

PK Address 1D
Addrezss Details

|
|

Stores

PK Store_Number
FK Address ID
Store_Mame
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7.7.2 Add a Product

7.7.2.1 Message
The Message for this Event includes the Product Type, Number, Short Name and Retail Price.

Product Type
Product Number
Product Name
Retail Price

7.7.2.2 Add Products to the Data Model
Here we add the Products Entity (shown in yellow) but, of course, there is no relationship between

Products and Stores at this point.

[' Ref_Product_Types ] I’ P ]
PK Erﬂddllljﬂfw%cm’_et_ PK Address_ID
recuct_Type_Lescription Address_Details

l |

Products \l Stores
PK Product_ID PK Store_Number
FK Product Type Code FiK Addrezs ID
Preduct Mame Store_MName

Retail_Price
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7.8 Step 2 - Add a Customer Entity

7.8.1 Message

The Message for this Event includes the Customer Name, Address, Card Number, Merchant Name,
Amount, Date and Time of Purchase.

Customer Name
Customer Address
Card Number
Credit or Debit
Card Type

Expiry Date

7.8.2 Add Customer Entities to the Data Model

This diagram shows the new Customers and Cards Entities.
You can see that we have added the Customer’s Address to the Addresses table.

This, of course, means that we are deriving increased value from the fact that we have created a
separate Addresses Table.

We have added a few attributes to the Cuzstomer_Cards Entity, such as thw Valid_from_Date that
we can see when we look at one of our physical Cards, even though it does not appear on the Sales
Receipt.

This might not be in accordance with the Agile approach but it seems difficult to ignore when we
think about it.

PK Address_ID —— PK Customer_ID PK Card_Type_Code
Address_Details

FK Address ID Card_Type_Mame
L CLT 1
fRef_{:ard_Issuing_ﬁtgenciesﬁ p }\ "1\*

f Addresses 1 |( Customers ] ( Ref_Card_Types ‘]
Customer_Mame eg AMEX, MC
Customers_Cards

PK lzzuing_Agency_Code

lz=uing_Agency_ Mame - i PH Card_Number
eg American Express _|- FK Card_Status Code
eg Local or Mational Bank FK Card Type Code
A FK Customer_ID
Ref_Card_Status | FK Issuing_Agency. Code

Security_Code

PK Card_Status_Code |} — —— —&=T Valid From Date
Card_Status Decription Expir; Dat;

eg Active, Suspended 14 g
A
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7.8.3 The Data Model without Reference data

In this diagram we have not shown the Reference Data Entities because they add too much to the
detail which makes the diagrams more difficult to understand at a glance without adding
significantly to the information contained.

[ Customers ] |/ Addresses ]

PK CustomerID [wo | 1pg Address_ID
FK Addresz ID Address_Details

Customer_Name

At thiz point, we can see that the
onlty relationship between the Entiies
ig for the Addresses.

|

Products -] Customers_Cards Stores
PK Product_ID PK Card_Number PK Store_Mumber
FK FProduct Type Code FK Card Status Code FK Address ID
Product_Mame FK Card Type Code Store_Name
Retail_Price FE Customer_ID
FE Is=zuing Agency Code
Security_Code
Valid_From Date
Expiry_Date
Rk -~

7.9 Event 1 - A Customer makes a Purchase

At this point, we have created the Entities for Customer, Products and Stores

But, of course, they are not related.

Now we add the Event of a Customer Purchase and this will provide relationships between all the
Entities.

7.9.1 Message

At this point, the Customer Purchase generates the Sales Receipt that records the details that we
have examined up to this point.

Therefore we add the Customer Purchase entity that we will use to add details of Cards, Products,
Purchase and Stores.

We have separated the details of the Store, Product s and Customer and put them in separate
Entities. Therefore, they are replaced by links in ID fields to the other Entities.

This results in a simple elegant Data Model that makes it very clear what the Entities are and how
they are related.

When the time comes, it will be very straightforward for us to generate a Physical Data Model, with
the SQL to create the Tables in a Database.
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The Message for this Event includes the details of the Store, Products, Customer Card, and the Date
and Time of Purchase.

Sales Receipt for Customer Purchase
- Store Details
- Product Details
- Customer Card Details
- Date and Time Details

7.9.2 The Complete Data Model (Entity names only)

This diagram shows how the Customer Purchase is the Event that ties all the data together, and is, of
course, reflects the business event that is the foundation of the business.

This Model shows only the Entity names.

This makes it suitable for discussion with business users and Subject Matter Experts.

3 Customers
We show the Customer —l_
Cards Entity because

Cards are important in
providing Customer details

A

ﬁ: ustom era_{:ards‘i)

]

|

|

|

|

R —
A A

Products [-{:ustcrmer_Purchases-]

-+ 1 +
L

i h

-

(Products_in_Purchases (sales_Receipt_Document]
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7.9.3 The Complete Data Model (showing Ref Data and Attributes)

This version of the Model shows the Entity names, the Attributes and the Reference Data.

This makes it suitable for discussion with developers and anybody interested in the details,
especially of the relationships between the Entities.

DESIGN NOTE
The Relationship between CustomersPurchases and

Customers

Addresses

Customer_Purchases is optional at the Customers end.
In other words, every Purchase is not necessariy
associated with a Custmer because if a Customer pays

PK Customer_ID
FK Address ID
Customer_Mame

PK Address_ID
Address_Details

with cash, we don’t know anything about them.
Therefore we classify them as "Anenymous Customers’,

Ref_Card_Types

PK Card_Type_Code
Card Type Name
eg AMEX, MC

Customers_Cards
PK Card_Number

Customer_Purchases | Stores

Ref_Card_lssuing_Agencies |

PK Customer_Purchase_ID - P PK Store_Humber
PK Issuing_Agency_Code FK Card_Status_Code o — — o= FK Card_Number FK Address ID
lssuing_Agency_Name — -8 | FK Card_Type_Code FK Customer_ID Store_Name

FK Customer_ID
FK Izsuing Agency Cods
Security_Code

&g American Express
eg Local or Mational Bank

FK Store_Number
Date_and_Time

Ref_Card_Status | Vaid_From Date IS
Expiry_Date |
PK Card_Status Code | |
Card_Status_Decription |
eg Active, Suspended —_— _|
] A
s g
[ Ref_Product_Types Products Products_in_Purchases rSaIes_Receipt_Documenq
PK Product Type_Code [— ——@«<|PK Product ID I PF Customer_Purchase_ID PK Sales_Receipt_ID
Product_Type_Description FK Product Type Code PF Product_ID Sales_Receipt_Details
Product_Name CQuantrity FK Customer_Purchase_ID

Retail_Price
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7.9.4 ARTS Model

This version of the Model shows the Entity names, the Attributes and the Reference Data, and is
taken from this page :-

o http://www.databaseanswers.org/data _models/arts retail and can data model/arts and
canonical model.htm

Top-Level ARTS-compatible Data Model

BusinessUnit Customer

3 ; ti
[InventoryLocation RetailTransaction

7.9.5 Canonical Model aligned with ARTS Model

This version of the Model shows only the Entity names to facilitate comparison with the ARTS
Model.

Entities miz=ing are

Businezslnit and
ImventoryLocation M

[E:u stomer_Purcha ses‘:)}-a — |

e

E

Products a=— Products_in_Purchas esj



http://www.databaseanswers.org/data_models/arts_retail_and_can_data_model/arts_and_canonical_model.htm
http://www.databaseanswers.org/data_models/arts_retail_and_can_data_model/arts_and_canonical_model.htm
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7.10 What have we Learned ?

In this Tutorial we have learned how to follow a simple Step-by-Step approach to the design of a
Third Normal Form Data Warehouse.

We would work with the business users and Subject Matter Experts to establish the important
Events and then to agree the data items that should appear in each Message.

Our starting-point is that we know the Approach because we have used it before.

Therefore we might consider running Facilitated Workshops to guide users to a successful
conclusion.
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8. Retail Banks
Here we describe a simple Event-Driven Approach to Data Warehouse Design.
It also appears on our Database Answers Web Site with this Data Model for Retail Banks :-

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

The Steps involved are as follows :-
e |dentify the Events involved in the Life Cycle of important Entities

e Define a Message with data for each Event

8.1 Event 1 - Set-up Banks and Branches

We know that the Bank has Branches so we define our starting-point accordingly.

Event 1 i Set-up Banks and Branches
which is our starting-point

@ Bank_ID
Bank_MName

Bank_Detais

|
A

Branches ( Ref_Branch_Types _]
(@ Branch_ID (@ Branch_Type_Code
@ Addrezs ID :_;:a— Branch_Type_Description
Addresses |—e-/\ﬁ @ Bank_ID eg Large Urban, Small Rural
@ Address_ID @ Branch_Type_Code
Line_1 | Branch_Details
Line_2 |
Town_City —t —

Zip_Postcode
State_Province County
Country

Other_Details



http://www.databaseanswers.org/data_models/retail_banks/index.htm
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8.2 Event 2 - Create a new Customer

Now we create a Customer.

8.2.1 Message

The Message for this Event includes Personal, Contact and Address Details.
First we create a new Customers Entity, then match the Address to the Address Entity and add the
Address_ID field to the new Customers Entity.

['r.ﬂessage Details for new Customer‘]

(@ Customer_Hame
Personal_Details
Contact Cetails
Address Details
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8.2.2 Enhance the Data Warehouse

This diagram shows the new Customers Entity in yellow.

|E'.f&n12—The Bank setsup a new I:.ustl:lmer|

[The Customers Table in vellow has been added for this Message
and a link has been added to the Addresses fable..

@ Bank_ID

Bank_Mame
Bank_Details

Zip_Postcode

State Province County

Country
Other_Detailz

A

Customers

Ref_Branch_Types
(@ Branch_Type_Code
Branch_Tvpe_Description I Eraﬁches
eg Large Urban, Small Rural _E'"{
@ Branch_ID
@ Addrezz ID
-
Addresses @ Bank_iD
@ Address_ID - —awe] @ Branch_Type_Cods
Line 1 B Branch_Details
ine_ L
Line_2 _L
Town_City

—+ —o<

@ Customer_ID
@ Address 1D
@ Branch_ID

Perzonal_Details

Contact Details

Wy

| 143
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8.3 Event 3 - Set up a new Account

We have created a new Customer, so now we can create an Account for the new Customer.

8.3.1 Message

The Message for this Event includes the data required to set up a new Account.

rl.flessage Details fora new ,f'uzzlz:n:-untH

@ Customer_Humber
Account_Number
Account_Type
Account_Date Opened
Other_Details

8.3.2 Enhance the Data Warehouse

This diagram shows the new Accounts Entity in yellow.

Event 3 - Bank sets up a new Accouni]

@ Bank_ID
Bank_Mame

Bank_Details

Branches | Ref_Branch_Types
@ Branch_ID @ Branch_Type_Code
@ Address ID ‘7‘-.;._ Branch_Type_Description
Addresses @ Bank_ID eg Large Urban, Small Rural
@ Address_ID

Line_1
Line_2
Town_City

Zip_Postcode
State_Province_County
Country

Other_Details

@ Address_iD

@ Branch_ID
Personal_Details
Contact_Details

| Ref_Account_Status w

@ Account_Status_Code ?\
Account_Status_Deszcription Accounts
eq Active, Closed e‘::_

@ Account_Number
@ Account Status Code
@ Account Typs_Code
@ Account_Type_Code _: @ Customer_iD
Account_Type_Description Current Baance
eg Checking, Savings etc. Other [;31315

| Ref_Account_Types w
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8.4 Event 4 - Issue a Credit Card

The fourth Event is to issue a Credit Card.

8.4.1 Message

The Message for this Event includes the Credit Card number and type and the
Account Number that the Card is associated with, and the opening date and expiry dates

’Message Details for a new Credit Card‘

Card_Number
Customer_Number
Payment_Method_Type_Code
Expiry_Date

Issue_Date

Security_Code

Other_Details

- A
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8.4.2 Enhance the Data Warehouse

This diagram shows the two new Entities in yellow.

Event 4 - Bank issues a new Credit Card |

@ Bank_ID
Bank_Name

Bank_Details

Branches |’ Ref_Branch_Types

@ Branch_ID @ Branch_Type_Code
@ Address 1D }g— Branch_Type_De=scription
Addresses @ Bank_ID eg Large Urban, Small Rural
@ Address_ID
Line_1
Line_2
Towen_City

Zip_Postcode

State Prowvince_County
Country

Other_Details

r Ref_Payment_Method_Types |
@ Payment_Method_Type_Code

@ Adcress_.'D_ Payment_Method_Type_Description
@ Branch_iD eg AMEX=Ameriican Express
Perzonal_Detailz eg MC=Master Card
Contact_Details -l—
I
| Ref Account_Status W
@ Account_Status_Code ﬁt\ K X
Account_Status_Description Accounts i Customers_Cards
eg Active, Closed g<_
. @ Account_Number @ Card_Humber
@ Account Ststus_Code @ Customer_iD
| Ref_Account_Types \I @ Account Type_Code @ Payment_Method_Type_Code
@ Account_Type_Code = @ Customer_ID Expiry_Date
Account_Type_Description Current_Balance lssue_Date
eg Checking, Savings etc. Other_Details Security_Code
Other_Details
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8.5 Event 5 - Customer deposits money in the Account

The fifth Event is for the Customer to deposit money into the new Account.

8.5.1 Message

The Message for this Event includes the Account number, the date and the amount of the deposit

fhﬂes sage Details for Depos itﬁ

(@ Transaction_ID
Account_Number
Merchant_Name
Tranzaction_Type_Code
Tranzaction_Cate_Time
Tranzaction_Amount
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8.5.2 Enhance the Data Warehouse

This diagram shows the new Transactions Entity in yellow.

@ Bank_ID
Bank_Name

Bank_Details

L

| Ref_Branch_Types

(@ Branch_Type_Code
Branch_Type_Description —I |

eg Large Urban, Small Rural l/ Branches
La @ Branch_ID
@ Address iD
Addresses @ Bani D
@ Address_ID — (@ Branch_Type_Code
Line_1 Branch_Details
Line_2

Town_City
Zip_Postcode

State_Prowvince_County l’ Customers

Country _|_ o

Other_Details g E“smm e”;—'n
lddress

@ EBranch_iD

Perzonal_Details

Contact Details

| Ref_Account_Status w

@ Account_Status_Code K
Account_Status Description " Accounts
eg Active, Closed E“E

@ Account_Humber
@ Account Status Code
@ Account Type_Code

| Ref_Account_Types \l

(@ Account_Type_Code A@ Customer_ID

Account_Type_Description Current Balance
eg Checking, Savings etc. Other Detaile

1

| Ref_Transaction_Types \I i Transactions

(@ Transaction_Type_Code @ Transaction_ID
Transaction_Type_Description @ Account_Number
eq Depasit , Withdrawal @ Merchant_ID

@ Transaction_Type Codg
Transaction_Date_Time
Tran=saction_Amount
Other_Details

_gqé
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8.6 Event 6 — Customer uses new Card in a Retail Store

8.6.1 Message

The Message for this Event show what is printed on atypical Sales Receipt, including Card Number,
Merchant Name, Amount, Date and Time of Purchase.

fl.ﬂessage Details for Sales Receiptﬁ

Receipt_ID
Merchant_Mame
Purchasze_Date_Time
Purchase_Amount
Card_Mumber_last_4_dgits
Other_Details

., y
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8.6.2 Enhance the Data Warehouse

and Data Warehouses

This diagram shows the new Merchants Entity in yellow.

| Ref_Branch_Types )

@ Branch_Type_Code
Branch_Type_Description —[

eg Large Urban, Small Rural | Branches
@ Branch_ID
@ Address ID
Addresses @ Bani D
@ Address_ID — —e< @ Branch_Type_Code
Line_1 Branch_Details
Line_2
Town_City

Zip_Postcode
State_Province_County

Country _|_

Other_Details

| Ref_Account_Status \]

@ Account_Status_Code
Account_Status_Description
eg Active, Closed

| Ref_Account_Types w

@ Account_Type_Code
Account_Type Description
eg Checking, Savings etc.

Ref_Transaction_Types w

@ Bank_ID
Bank_Name

Bank_Details

Customers

@ Address_ID

@ Branch_ID
Personal_Details
Contact_Details

Accounts

@ Account_Number
@ Account_Ststus_Code
@ Account_Type_Code
@ customer_ID
Current_Balance
Other_Details

Transactions

-

@ Transaction_Type_Code
Transaction_Type_Description Q<—
eg Deposit , Withdrawal

Merchants

@ Merchant_ID

@ Transaction_ID

@ Account_Number

@ Merchant_ID

@ Transaction Type Code
Transaction_Date_Time
Transaction_Amount

Merchant_Mame
Other_Deatails

Other_Details

| 150
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8.7 Event 7 - Bank issues a Monthly Statement

8.7.1 Message

The Message for this Event includes Customer name, Account Number, Date and Amount of
Statement.

rl.ﬂessage Details for a Monthly Statem ent\

Customer Mame
Account_Mumber
Month_End_Date
Cerived_Month_End_Balance
Other_Details

N, y
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8.7.2 Enhance the Data Warehouse

This diagram shows the new Monthly Balance Entity in yellow.

@ Bank_ID
Bank_Name
Bank_Detais
Ref_Branch_Types 1
@ Branch_Type_Code
Branch_Type_Description —|
eg Large Urban, Small Rural | Branches
@ Branch_ID
=B @ Address ID
Addresses @ Bank D
@ Address_ID o
Line_1 Branch_Details
Line_2
Town_City

Zip_Postcode

State_Province_County
Country _|_ o {
Other_Details @ Customer_ID

@ Address ID
@ Branch_iD

Persenal_Details
Contact_Detailz

Ref_Account_Status -\| I
@ Account_Status_Code K
Account_Status_Description -
Acoounts | Ref_Transaction_Types |
eg Active, Closed E'<_
L @ Account_Number @ Transaction_Type_Code
Account_Sislus Code Transaction_Type_Description
Ref_Account_Types @ N I - N
| = Sl | @ Account Type Cods eq Deposit , Withdrawal
@ Account_Type_Code A @ Customer_iD
Account_Type Description : Current_Balance _l_

eg Checking, Savings etc. Other Details

| D Day_Date_and_TimeJ

| Ref_Calendar \I T _;_
|

|
|
I
k4

| Monthly_Balances | i Transactions
Account_ID @ Transaction_ID
Month_End_Date @ Account Number
Derived_Month_End_Balance @ Merchant 1D
Other_Detailz @ Transaction Type Code|
Transaction_Date_Time
The Relational approach to Data Modeliing Transaction_Amount
discourages showing derived data. Other_Detailz.

In our case, the Moenth End Balance can be
derived from the initlal Balance by adding
deposits and subtracting withdrawals for
purchases. We call it Derived for clarification.

| 152
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8.8 Event 8 — Customer Closes Account

8.8.1 Message

The Message for this Event includes Account Number and Date to be Closed.

['l.flessage Details for closing an Accnunt‘]

Ewent : Change Account Status
Account Number

Mew Account Status Code
Date to be Clozed

| 153



Data Warehousing by Example

Elephants, Olympic Judo and Data Warehouses

8.8.2 Enhance the Data Warehouse

This diagram shows the new Account Status Entity in yellow.

(@ Bank_ID

Bank_Mame
Bank_Detailz

Zip_Postcode
State Province_County

Branches
(@ Branch_ID
. @ Address ID
Addresses @ Bank_iD
@ Address_ID — —=<2 (@ Branch_Type_Code
Line_1 Branch_Defails
Line_2 - =
Town_City —I—

A

Customers

Country
Other_Detailz

[u]

~| {fy Customer_ID

@ Address ID

@ Branch_iD
Perzonal_Details
Contact_Defails

( Ref_Account_5Status )

@ Account_Status_Code
Account_Status_Description
eg Active, Closed

( Ref_Account_Types )

@ Account_Type_Code
Account_Type_ Description
eg Checking, Savings etc.

—8

1
|

!
A

Accounts

| Ewvent 8 - Customer closes Au:u:uun1

}g_

(
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Ref_Branch_Types

@ Branch_Type_Code
Branch_Type_ Description

eg Large Urban, Small Rural

(

Ref_Transaction_Types _]

@ Transaction_Type_Code

Tranzaction_Type_Description

eg Deposit , Withdrawal

@ Account_Number
@ Account Ststus Cods
@ Account Type Code
@ Customer ID
Current_Baknce
Other_Detais

1
|

i

Transactions

— 8=

@ Transaction_ID

@ Account Number

@ Merchant ID

@ Transaction Type Code
Tran=saction_Date_Time
Tranzaction_Amount
Other_Detailz
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9. Industry Data Models

9.1 Introduction

We know from our experience that in a greenfield situation, the most workable approach is to start
with a top-level summary Model and then to create Subject Area Models as appropriate to the Client's
requirements.

We can call these “Kick-Start Models” that can be used as a starting-point for specific clients.

9.2 Banking

You will find this page interesting because it discusses Banking Data Warehouses —
http://www.databaseanswers.org/data_models/banking data warehouses/index.htm

Here is a Model of Federated Data Marts for Banking -
http://www.databaseanswers.org/data_models/banking data warehouses/federated data marts.htm

and this one on Banking Acquisitions -
http://www.databaseanswers.org/data_models/banking acquisitions/data_warehouse.htm

9.2.1 Investment - Links

The bottom of this page on Investment Banking Models shows three versions of a Data Warehouse
as it evolved through facilitated Workshops with Client Management :
http://www.databaseanswers.org/data_models/investment banking/index.htm

Investment Banking Enterprise Data Model with subject areas -

http://www.databaseanswers.org/data_models/enterprise _data _model for investment banks/index.htm

Here's a Data Warehouse for Private Banking :-
http://www.databaseanswers.org/data_models/private _banking/data_warehouse.htm

It includes this Data Warehouse for Investment Banking
http://www.databaseanswers.org/data _models/banking data warehouses/investment banking da

ta_warehouse final version.htm

9.2.2 Investment - Settlements

Settlements are somewhat like Payments but money can be exchanged both ways and the details
can be more complex than conventional Payments. Therefore, we categorise Settlements as specific
to Investment Banking

e Link to the Settlements Data Model-
http://www.databaseanswers.org/data _models/investment banking/settlements.htm



http://www.databaseanswers.org/data_models/banking_data_warehouses/index.htm
http://www.databaseanswers.org/data_models/banking_data_warehouses/federated_data_marts.htm
http://www.databaseanswers.org/data_models/banking_acquisitions/data_warehouse.htm
http://www.databaseanswers.org/data_models/investment_banking/index.htm
http://www.databaseanswers.org/data_models/enterprise_data_model_for_investment_banks/index.htm
http://www.databaseanswers.org/data_models/private_banking/data_warehouse.htm
http://www.databaseanswers.org/data_models/banking_data_warehouses/investment_banking_data_warehouse_final_version.htm
http://www.databaseanswers.org/data_models/banking_data_warehouses/investment_banking_data_warehouse_final_version.htm
http://www.databaseanswers.org/data_models/investment_banking/settlements.htm
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9.2.3 Investment - 3NF Model

It is rather surprising to find that the majority of Subject Area Models are Generic.

However, based on our experience over ten years of working with Investment Banks, we would say
that ‘the devil is in the detail’. In order words, once we start to develop more detailed Models for a
specific Bank, we would find a great deal of bank-specific detail.

This discussion is recorded on this page —
e  http://www.databaseanswers.org/data_models/enterprise _data _model for investment banks/index.htm

— |—%

iﬁ
T

1%
Do) — — o< {Setoments

|:

[Deals_turrencies) O Transactions

-

Deals_Fx I: Deals_General


http://www.databaseanswers.org/data_models/enterprise_data_model_for_investment_banks/index.htm
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9.2.4 Investment - Corporate Service and Treasury Data Models

This Model shows Federated Data Marts for Corporate Service and Treasury with just one shared
Conformed Dimension, which is Time.

Time
PK Time Key
Time Detailz

|

LL_
S S}
i Corporate_Service_Fact h Customer Treasury_Fact
PK Corporate Service Fact ID 52 —5— -|PK Customer Key —
FK Gustomer Key “ Customer Details PK Treasury Fact ID
FK Location Key FK .'n.uestment Key
FKE Service Key Location FK ;;ﬁ?;:jfnts
FK Time Key F=0 —&- - PK Location Key Total Amounts

Total Counts : / )
Total Amounts Location Detailz

Service |" Investment ]

LPK Investment Keer

PK Service Key

9.2.4 Link to Settlements Subject Area Model

Settlements are somewhat like Payments but money can be exchanged both ways and the details
can be more complex than conventional Payments. Therefore, we categorise Settlements as specific
to Investment Banking

Settlements - http://www.databaseanswers.org/data _models/investment banking/settlements.htm



http://www.databaseanswers.org/data_models/investment_banking/settlements.htm
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9.2.5 Retail Banks - Links

Data Warehouse for Retail Banks :-
http://www.databaseanswers.org/data models/retail banks/data mart.htm

3NF ERD for Retail Banks :-
http://www.databaseanswers.org/data models/retail banks/index.htm

9.2.5 Customer Loans

The Loan_Fact Entity shows a Dimensional Model for typical Dimensions of Account, Customer, Time
and so on.

PK Loan Key
i

Time

PK Time Key
Time Detailz

R |
Account
J& fﬁ Account ID

Loan_Fact o — Account Details

PK Loan Fact ID Ir 4

FK Account 1D Customer
FK Gustomer Key [0 —a— ‘[PK Customer Key

FK Loan Key Customer Detailz
FK Location Key af

FKE Status Key Location

FK Time Key _
Total Counts % = | PK Lﬂﬁﬂt_lﬂﬂ KEH_._r
Total Amounts —I Location Details

|_e Status

PK Status Key
Status Details



http://www.databaseanswers.org/data_models/retail_banks/data_mart.htm
http://www.databaseanswers.org/data_models/retail_banks/index.htm
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9.3 Finance

Under the heading of Finance, here's a Dimensional Data Mart for Global Custody in an Investment
Bank - http://www.databaseanswers.org/data_models/global custody/data _mart.htm

Data Mart for Global Custody
Barry Wiliamz
Databaze Anzwers
February &th. 2011

f Derivatives ‘]
( Assets_ ] Ref_Calendar PF Derivatives_ID
PK Asset ID PK Day Date Derivatives Details
Aszzet Type_Code Day_Mumber
Customer_ID
Other_Detailz

Equities

PK Bank_ID Facts PF Equities_ID
Bank_Name = =9 — — — —®—|  quiies_Detais
Other_Detailz PK Fact_ID -

FK Assel ID "
Sonds FK Asset Type Code |( Ref_Customer_Types
FK Bank_ID PK Customer_Type_Code
PF Bond_ID [—%— — —— — ~| FK Bond_ID tsa— o Customer_Type_Description
Bond_Details FK Custodian_ID eg Brokers/Dealer
FK Customer_ID £g Institutional Investors
Custodians W FK Customer_Sendce D eg Money Managerg, etc.
— FK Customer_Type_ Code =

PK Custodian_ID - 'El{ FK Day Date r’ Ref_Asset_Types
Bank_ID Fi Derivatives 1D
Custodian_Details Fi Equities_ID PK ASSEt_THpE_CDd? )

. FK Session ID }a_ _a ASSEt_T‘,pr_D.E.SDFIptIIJI'I
FK Settlement_ID =g Bonds, Equities

( Customers_ W X Trade iD = eg Derivatives, Warrants

PK Customer_ID S A'.ferﬂ_ges, Counts, Totals eg Mutual Funds, etc. )
Bank_ID KPlz, Graphs, Trends
Customer_Type_Code Other Derived Figures  [S»61— ——— —D—( Settlements_ -\I
Other_Detailz

Customer_Senices

PK Settlement_ID
Settlement_Details

({: ustomerhet_%ess ions}

PK Session_ID

FK Customer_ID

FE Service ID
Sesion_Detailz

PK Customer_Senvice |D
FK Custodian 1D

FK Customer_ID

FK Service_ID

Customer_Service Details
~

Trades

PK Trade_ID
FK Asset ID
Trade_Detailz

.,
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The corresponding 3NF Data Model looks like this :-

Data Model for Global Custody
Barry Wiliams
Database Answers

February Bth. 2011 PK Bank_ID

Bank_Mame

Other_Detailz

NOTE : Ref_Customer_Types
iz an example of Reference Data
which is a very important type of data

Ref_Customer_Types -
= —¥p | | Customers \| |" Senvices |
PK Customer_Type_Code -
Customer_Type_Description e ::E g:::c:lrger_ltl |_9_ PK Service ID PK Custodian_ID
&g Brokers/Dealer — | CustomerNet_Sessions | Service_Description FK Bank_ID
- FK Customer_Type_Code | | eg Collection of Income Custodian Details
&g Institutional Investors Other Detaile PK Session_ID o e Act _|
eg Money Managers, etc. - l;< FK Custamer 1D }gl &g Lorporate lons
| Sesion_Detaile 1 |

—l— —l— FK Service_ID eg Entitlements
|
|

S ]
Ref_Asset_Types | R * K { |

Assets !
Customer_Services

PK Asset Type_Code PK Asset_ID
Aszzet_Type_Description — —9{ FK Asset Type Code
eg Bonds, Equities FK Customer_ID
eg Derivatives, Warrants Other_Detailz
eg Mutual Funds etc. S——

PK Customer_Service |D
FK Custedian_ ID

FK Customer_ID

FK Senvice ID

_l_ Customer_Service_Detailz
The =mall circle shows an Inheritance !_ -
relationshp where Bonds, Derivatives O —[
and Equities are all sub-types of Aszets |

[ Bonds || Derivatives \l | Equities -\] | Etc. | Trades
PF Bond_ID PF Derivatives_ID PF Equities_ID PF Etc_ID PK Trade_ID
Bond_Details Derivatives_Details Equities_Details Etc_Details FK Asset ID

Trade_Details

The Etc. Entity simphy
shows that there are more
Types of Azsets not shown,|

Settlements

PK Settlement_ID
FK Trade ID
Settlement_Detailz
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9.4 Insurance

9.4.1 Insurance Top-Level 3NF Model

This Section contains Links to our Web Site and shows the Insurance Enterprise Data Model and
Common Data Model.

Here's a 3NF Insurance Data Model :-
e http://www.databaseanswers.org/data models/enterprise data model for insurance/index.htm

(maname_Pc-nciesj
1
£ % f____i

[C ustomers_Demogra phics) [Eustom er_Pcrhmes O

TT
|

A
Payments)  (Claims] {Car Policies) (Home_Policies) (Life_Policies)
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9.4.2 Insurance Dimensional Model

This Insurance Dimensional Model is on this page :-
e http://www.databaseanswers.org/data _models/insurance data warehouses/index.htm

| 162

We can see that the Dimensional Model Table will hold the Facts, where every record has a unique

Fact ID as its Primary Key.

The Relationship with the Ref_Data_Levels Entity is mandatory at the Data Levels end because every

record must have a Data Level.

For the Ref_Calendar Entity, we show one date as being mandatory because every analysis and
report has a date field (even if it is implied).

f Addresses_ 1

PK Addressz_ID
Address_Details

Customers

PK Customer_ID
Reporting_Cate
Customer_First_Mame
Customer_Middle_Mame

Gender
Date_of_Birth
Address_Details
City

Country
Other_Detailz

( Locations_

PK Location_ID
Address 1D
Location_Type_Code
Location_Details

-

s "
Insurance_Dimensional_Model

Customer_Last Mame o o :_:

& — —Se

PK
FK
FK
FK
FK
FK
FK
FK
FK
FK
FK

Fact_ID

Addrezsz 1D
Customer_ID

Dats Level
Location 1D

Location Type Code
Policy_Type_Code
Reporting_Date
FPayment_Dale

Policy Start_Date
Policy_End_Date
Total_Customer_Count
Total_Rewvenue
Total_Settlements

Total Volume

Total Value
KPl_Percent_1
Averages, Counts Toflals
KPlz, Graphs and Trends
Other Derived Figures

9.4.3 Links to Insurance Subject Area Models

Customers, Policies and Brokers and Brokers —
e http://www.databaseanswers.org/data_models/insurance brokers/index.htm

=20 —|—

Ref_Calendar

PK Day_Date
Day_MNumber

Ref_Data_Levels ]

PK Data_Lewvel
Data_Lewvel_Description
eg Global Region

Ref_Location_Types ]

PK Location_Type_Code
Location_Type_Description

S ——8

Customers, Policies and Claims (‘Common Data Model’) —
e  http://www.databaseanswers.org/data_models/insurance data warehouses/common data_model.htm

eg Region such as EMEA
e

|r Ref_Policy_Types

PK Policy_Type_Code
Policy_Type_MName
eg Car, Home, Life

Products (Car, Home and Personal) -

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

Products (Marine and Motor Vehicles) -

e http://www.databaseanswers.org/data_models/insurance general/index.htm
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9.5 Oil Companies

This final Enterprise Data Model for Oil Companies and is shown on this page —
e http://www.databaseanswers.org/data_models/oil_companies/index.htm

This is a draft description that we produced as we normally do.

We then discuss it with business users and SMEs and changes it so that everybody is happy with it.
It follows a Product Lifecycle approach, where we follow a typical Product from source to
destination.

In the case of oil, the source involves Exploration and Refining, as part of the Upstream activities.
Refined Oil, in the form of petrol, is then delivered (‘Downstream’) in Qil Tankers, ‘vehicles’ to the
final destination, in the shape of Service Stations, where it is purchased by Customers.

[ == UPSTREAM == |

[ = DOWNSTREAM *== |

Oil_Rigs Locations [[}e”yerjr_‘ljehim es] I[S ervice_Station s] (Cu stom ers]

ey q

d | | |
(0il_Rigs_Locations) ~[Refineries] - 1 [ - = T N
o || ||
) X kA AL

[E xplora ﬂion_hctivities) (Delr.rer:.r_S::h ed ulea] (Eustom er_Pu rchases]

J|—— +—+ + 1 &
|
|
|
|

rl.ﬂ aintenance_Sch edures)
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9.6TEMP Links to Generic (Horizontal) Subject Area Models

Accounts - http://www.databaseanswers.org/data _models/investment banking/accounts.htm
Brokers - http://www.databaseanswers.org/data _models/investment banking/brokers.htm
Customers - http://www.databaseanswers.org/data_models/investment banking/customers.htm
Customer Purchases -

http://www.databaseanswers.org/data_models/investment banking/customers.htm
Deals - http://www.databaseanswers.org/data_models/investment banking/deals general.htm
Deliveries —http://www.databaseanswers.org/data_models/investment banking/deals general.htm
Staff - http://www.databaseanswers.org/data_models/investment banking/staf6.htm
Transactions - http://www.databaseanswers.org/data_models/tracking share transactions/index.htm
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10. Generic Data Models

These Models can be used as Design Patterns.

10.1 Basic Dimension Model

This Data Model shows the basic commercial Star Schema for Customers, Dates, Geography and

Products :-
e  http://www.databaseanswers.org/data_models/customers and purchases data warehouse/index.htm

Date Dimension Customer Purchases Data Warehouse
Barry Williams
DatabaseAnswers.org

Jrd. September 2006

day_number

day_date
week_number

maonth_number
year_number

Customer Dimension Data Warehouse Facts Praduct Dimension
customer_id - — — & fact_id — —H product_code

customer_id (FK) praduct_name

day_numnber (Fk) product_description

geographic_area (FK] other_product_details
product_code (FK) .

fact_name
fact_description
fact_amount
fact_count
other_fact_details

customer_name
customer_address
other_details

Geographic_Dimension

geographic_area

geagraphic_area_name
region

country
other_region_details
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10.2 Canonical Data Model

Although we are practitioners in Data Modelling Best Practice here at Database Answers, we don't
often get the chance to use the word 'Canonical’.

When we do, we think of a Canonical Data Model as a 'stripped-down' Models which contains the
basics for a specific application area.

This makes it possible to use it for a number of different purposes :-

1. To be a standard for messaging in an ESB/SOA environment.

2. To provide a common point of agreement for all stakeholders.

3. To define a Kick-Start for Master Data Management.

4. To establish a starting-point for development of more detailed specific Data Models
5. To serve as a translation between different data sources.

This diagram shows our Generic Canonical Data Model which is Event-oriented and this has proved
to be the best generic design in our experience.

Right now, we are using the Canonical Data Model as a general framework to analyse source data so
that it can be used to design a 3NF Data Model and Dimensional Models
It occurs again further on where we refer to it in the context.

The Model appears on this page :-

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

e Drgﬂni:ﬂiiuns.g

HIRINIIRI RN IR RN IR R
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10.3 Generic Dimensional Model

The Model appears on this page :-
e  http://www.databaseanswers.org/data_models/banking data warehouses/generic_dimensional model.htm

| 167

This shows the four most common Dimensions of Customer, Location, Product and Calendar (Time period).

f Ref_Types_of_Business 1

PK Type_of_Business_Code

Type_of Businezz_Desc
g Bank, Insurance, Retail

|

Customers_ ]

Ref_Data_Levels

PK Data_Level_Code
Data_Lewvel_Description
eg Totalz by Customer

FE Y

( Ref_Transaction_Types \]

PK Transaction_Type_Code
Tranzacton_Type_Description
g Buy a Product, eg Shares

Dimension_1
PK Customer_}!:l Facts PK Dimension_1_Code
Type_of Businezs_ Code —— Dimension_1_Name
Customer_Name _ 9-’%': ach % S — ] Dimenzion_1_Description
Customer_Address FK Dats_Level Code eg Mame of Stock
Other_Detailz FK Customer_ID \_ p.
- FK Day_Date f’ ] ] R
- - FK Location Code Dimension_2
Locations 1 Fi Product 1D PK Dimension_2_Code
PK Location_Code FK Transaction 1D = — — —H—] Dimension_2_MName
Location_Mame —_— -Ei-e’: FK Transaction_Type_Code Dimension_2_Description
Location_Description FK Type of Business Code g Business Unit
eq Geneva FK Dimenszion_1_Code "~ i
s ::E gr:mensr:nn_i_gme ( Dimension_3 _]
Products \1 imension_3_Code - -
FK Dimenszion_4 Code e — ——— — PK D!men.smn_S_Code
PK Product_ID Fit Dimension 5 Code Dimenzion_3_Mame
Product_MName o —| Fi Dimension & Code Dimenzion_3_De=cription
Product_Description Averages, Counts, Totals
Other_Detailz -
er_Letal Total_Count (m\'
€g Shares Total_Amount .
KPlz, Graphs, Trends }«"9— — —— — —% —|PK Transaction_ID
Other Derived Figures Other_Field=s )

Thiz zhows =ix fixed Dimenzions
- Customers, Locations, Products
and Time Periods in a Calendar
It alzo =hows examples of =ix
generic Dimenzionz for the future.

[( Dimension_4 ]

( Dimension_5

1 [

Dimension_6& 1

PK Dimension_4_Code
Dimension_4_Mame
Dimenzion_4 Description

PK Dimension_5_Code
Dimenzion_5_Mame
Dimenzion_5_Description

PK Dimension_6 Code
Dimenzion_5_Mame
Dimenzion_&_Description
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10.4 Conformed Dimensions

Conformed Dimensions are Dimensions can be shared between Data Marts because they share the
same domains and values.

This means that SQL JOINS on these Dimensions will always find a match and return the appropriate
number of values.

10.4.1 A Day at the Olympics

This shows three Data Marts with some shared Conformed Dimensions.
e http://www.databaseanswers.org/data models/a day at the olympics/index.htm
Calendar, Customers, Sports

Areas_ o PK Customer_ID
PK Area_ID [Q_ PK Menu_ltem_ID
SR Restaurant_Orders_Data_Mart
Ticket_Sales_Data_Mart il _Data_|

| _— —8—8<" 1 PR Fact_ID — m
Area_Sports_ . :gé PK Fact_ID PK Customer_ID FK C - PK Menu_Category_ID
wstomer_ID = =
PK Area_Sport_ID FK Areg ID
—&—

Customers_Orders_

CONFORMED DIMENSIONS -

FK Food Type Code
FK Ares_Sport D FK Menu_Gategory_ID [ Menu_tiems |

Ref_Row_Numbers X
— = & o] FK Event Start Time Ref_Calendar FK Reporting_Date_Time
PK Row_Number FK Seat Number : PK Day_Date_and_Time FK Restsurant_ID
FK Row_Number T i

FK Sport Gode <L/ LG Ref_Food_Types_
FK Sport_Session_Code | | PK Food_Type_Code
FK Tickst ID
S| FK Ticket Status Code  [~p g | _—— B
[k venueio

Ref_Sport_Sessions_ AR [

Restaurants_

PK Sport_Session _Code _L | PK Restaurant_ID
e A&

Judo_Competition_Results_Data_Mart|._ _ Ref_Country_Codes
PK Fact_ID - |PK Country_Code

Ref_Ticket_Status_
FK Country_Code

PK Ticket_Status_Code

FK Menu_ltem_ID

PK Menu_ltem_ID

o

FK Menu_Category 1D

PK Seat_Humber

FK Medal_Colour_Code
Fi| ArcalSnctiy FK Reporting Date

‘-F - —_ FK Resull Quicopelil Ref_Weight_Categories
F - — - FK Sport_Code |
" FK Weight Category_Code LPK Weight_Category_Code
Ticket_Sales_ ghL_Lalegory_
PK Ticket_ID ¥ %{
PK Venue_ID

Results_Outcomes Ref_Medal_Colours
PK Result_Outcome_ID PK Medal_Colour_Code
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10.4.2 Customers and Deposits

This Data Model shows a Federated Data Mart for Retail Banks and is from the Database Answers
Web Site :-.

e  http://www.databaseanswers.org/data_models/banking data warehouses/federated data marts.htm

It shows two Data Marts related by five Conformed Dimensions of Account, Customer, Location and
Status.

| Service | Deposit |

PK Service Key PK Time Key PK Deposit Key

Time Details

|I | | Account | | |
PK Account ID —
ﬁl}\ ﬁ)\ I_g Account Details -|[ ﬁ\ ;R
( ) :r Deposit_Fact |
Customer_Profile_Fact E"E"‘ | Customer | gposit_Fac

PK Deposit Fact ID
€ E'{ FK Account 1D

FK Customer Key

PK Customer Profile Fact ID
Fi Account ID Ce— o

FK Cusfomer Key

PK Customer Key
Customer Details

FK Location Key FE Deposit Key
FK Service Key r Location w] FK Location Key
FK SI.‘E'I?US Key [t —&- — PK Location Key 61— | ::E .?Sfatusxﬁ:&y
FK Time Key Location Details ime Key
Total Counts Total Countz

Total Amount= Total Amounts
. =]l —— = Status |—9—9'5:‘ )

PK Status Key
Status Detailz
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10.4.3 Retail

This page shows Retail Conformed Data Marts :-

e http://www.databaseanswers.org/data _models/retail customers/retail customers data mart.htm

The Calendar is a conformant Dimension for the three Data Marts.

The Data Warehouse and the Product Data Mart share the conformed dimensions of Product

Promotions and Products in Warehouse.

The Data Warehouse and the Online Customers Data Mart share the conformed dimensions of

Shipments and Shopping Carts.

Data Mart for Productz and Online Customers
Barry Wiliams
Databazefnswers.org
June 24th. 2011

The Ref_Calendar iz a Time Period

and is the Conformed Dimension -
(Data Mart for Pm'duc-ts\l used by the Data Marts for Products IrDﬂtﬂ Mart for Online Customers
PK fact id and Online Customers PK fact_id
FK product id FK cart_id

FK shipment_id

FK promotion_id
FK time_period id

FK time_period_id

PK time_period_id

Pro-ducts_in_Warehousesjl K | :
PK product_id Data Warehouse Facts Shoppln?_{:am_
PK fact_id PK cart_id

Mailshot_Campaigns FK cart_id
<1 FIC invoice_status_cods

PK mailshot_id FK mailshot id
FKE payment_method_code

|Ref_lmroice_status_{:o-deﬂ FK product_id

|PK invoice_status_code 3| FK promtion._id o — —— % PK staff_id
FK shipment_id —
FI stsff id

| Ref_Payment_Methods |

’_0___ 0:.__::FK' store_id }9___9_

FK time_period_id

PK store_id

| PK payment_method_code
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10.5 Star Schema

This Data Model shows a typical Star Schema for Customers, Accounts and Transactions.
It appears on this page :-

e http://www.databaseanswers.org/data _models/star physical.htm

Ref_Periods

— — o< Transactions}>0 ——o—{Ref_Ganoral_Ledger Cotes)

Departments

This diagram shows Entities with attributes

-

Accounts

PK account_id
FK account_lype
FK customer_id —|- — -|

Ref_GeneraI_Ledger_Codes]

’—D— PK gl_Code
gl_Description

account_name
date_account_opened

'
date_account_closed Transactions
e v
PK transaction_id §
|_9.<_ FK account_id = Ref_Periods
f Ref_Currencies ] FK currency code _|_ PK period_id
FK gl _code HF""E'_ pericd_name
PK curren code D“% . N
{ o wﬁame FK period_id date_period_start
Y F¥K staff id ,%E'—[ date_period_end
S transaction_amount " >
-
[ Departments |}y | | Staff
[
PK department_id PK =taff_id
department_name staff_name
date_joined
date_left
email_address
phone_extension

L, A
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10.6 Snowflake Schema

This Data Model shows a typical Snowflake Schema for Customers, Accounts and Transactions.
It appears on this page :-

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

The Snowflake structure is very clear in this Data Model.

Ty

_ e<>a— _— —0—(Ref_General_Ledger_Codesj

This version of the Model shows Entities with attributes -

Rt _Yours |
Fit e s
p Fuar_Soisly
Ref_bonibs | ™

PE month_nembsar|-.
F¥ yead oumdar E=b

ST o e
P Bk
benrk_swiniy
: Eie i
PE Braneh_jd
o ¥ Laok kT I
ranch_ddiib

=1 PR ful lomier_kKd
LA

cusiamer_detain

[ aevousin ) [ Tinessctons |

. EI'K. sccoani s | PE iracssciion i -
] 7 peomi g FR pooou i
1 i i i

| FE et pocke

| zate_ooened
guds_ i

T i

T =

P sccound_fype
BCODETI_gssorinticn
mpCemerct Savcga

Ref_General_Ledgaer_Codes

G| F¥ GL_Coie
GL_Deacriptos
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11. Integrating Multiple Data Warehouses

A very useful reference is our short Guide to the Quality Assurance of a Data Mode, which includes a
Section on Data Warehouses.

It is available for download from our Web Site (currently at number 30) :-

e http://www.databaseanswers.org/downloads.htm
It is also available on Amazon :-
e http://www.amazon.com/dp/BOOKALS1PK

11.1 Why ?

We have sometimes found ourselves in situations where there are multiple Data Warehouses
provided from different sources that need to be integrated into one Generic design.

11.2 How ?

We have developed a Top-to-Bottom Approach that is based on these Steps :-

1. Establish a ‘Business Mission Statement’ and agree it with the business and Subject Matter
Experts (‘SMEs’).

2. Define some Key Performance Indicators (“KPIs’)

Use the KPlIs to trace the required data down to the Generic Data Warehouse.

4. Establish Generic designs for the Conceptual Models, Semantic Layer, Data Marts and Data
Warehouse

5. Create a Data Dictionary

6. Determine mapping from the Source Data Models to the Target Models.

w

This is summarised in the diagram shown in the next Section.

The Approach is to map the Source Data Warehouse Model to a single Generic Model.
A Data Dictionary is used to keep track of the names of all Entities and Attributes and to define the
mapping between them.

[ Data Dictionary ]

Data Warehouse Model 1

Generic
Data Warehouse Model 2 > Mapping Data Warehouse
x Model

Data Warehouse Model N

[ Data Governance ]
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11.3 Example for Telecomms

This material is available on our Web Site :-

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

This example shows a top-down view of the Layers in a Bl Data Architecture for Telecommes :-

e Conceptual Models
e Semantic Layer

e Data Marts
e Data Warehouse

On the Database Answers Web Site, we also show the Terada Communications Logical Data Model :-

e  http://www.databaseanswers.org/data_models/teradata_communications data_model/index.htm

11.3.1 Conceptual Models

The specifications for these three was taken from the ‘GameChanger’ page on the Web Site for the
TeliaSonera Telecoms company in Sweden :-

e  http://gamechanger.teliasonera.com/en/
We have taken these three as examples, but without any implication that they are realistic.

That would be determined in discussion with Subject Matter Experts.

1.Location and

2. Life Style of Elderly 3.Young People
pévme“thEthOd -Time Period in Business
-Time Penod -Customer Age Group -Time Period
- Location —Customer Demographics -Customer Age Group

- Payment Method

Volume _
-Volume Customer Address
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11.3.2 Semantic Layer

The purpose of a Semantic Layer is to provide business-oriented view of data.
This shows an example with three Components based on the underlying Data Marts.

[ Components in a Semantic Layer ]
'
[Customers ] Network [ Revenues ]
| Activity
3 ' o M
Joiners Date &Time Total by
 S— Analysis Location
b
|
3
Leavers o —,
Call Origins Total by
and Services
— Destinations
Stayers R
[Demographics ] [ Promotions ] Total by Date
and Time

[ Payment methods ]
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11.3.3 Data Mart

This shows an example for Telecomms, with a e Approach is to map the Source Data Warehouse

| 176

This shows an example for Telecomms, with a e Approach is to map the Source Data Warehouse
Model to a single Generic Mode.

An example for Telec omms shows a Traffic Data Mart and a Revenue Data Marts, with Conformed
Dimensions, which ensure common values for shared Dimensions.

Traffic_Data_Mart

@ Traffic_Fact_ID

@ Customer_Demographic_Code
@ Customer_ID

{f Location ID

@ rhone_Call_ID

@ Fhone_Number

@ Reporting_Date_and_Time

@ Service ID
v

In this column, we show

Conformed Dimensions Data Mart for Telecomms.

the Conformed Dimensions Barry Wiliams
that are shared between Database Answers.org
both Data Marts. May 8th.2014

@ Customer_ID
= 2

- _—
|

Revenue_Data_Mart

L e
Phone_Calls
—_—— e _——

@ Phone_call_ID
Phone_Numbers

| @ Phone_Number - S

Ref_Calendar
] @ date_and_time - 3

|—e<

| Ref_Customer_Demographics | |

| @ Customer_Demographic_Code|

Services
@ Service_ID

@ Revenue_Fact_ID

@ siliD

@ Customer_Demographic_Code
@ Customer_ID

@ Location_ID

@ Payment Method Code
@ Phone_Call_ID

@ Fhons_Number

@ Reporting_Date_and_Time
@ service_ID

@ Tariff D

@ Teriff_Type_Code

Bills
| @ siLiD

Ref_Payment_Methods |
1 @ Payment_Method_Code |

Ref_Tariff_Types
n @ Tarifi_Type_Code

Tariffs

o — — o—| (@ tarifi_id

@ teriff_type_code
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For our Data Warehouse, we need a Third-Normal-Form Data Model, so we have taken this one as a

suitable candidate :-

http://www.databaseanswers.org/data_models/customers and phone bills/index.htm

| Ref Address Types \|

@ address_type_code
address_type_description
- &g Biling, Residential.

: Customer_Addresses
customer_address_id ;,9 i
- | @ s B
Addresses @ sodress_id
- = —0<] @ address_type code
@ address_) e @ customer_id
Ifne_1 |7 date_address_from
:!ne_i | date_address_to
ine_ . w
city _|-

Zip_postcode
state_province_county
country

other_details

( Ref_Tariff_Types W

@ tariff_type_code
tariff_type_description

il

Tariffs
@ tariff_id
@ tariff_type_cods
tariff_name
tariff_rate
other_details

Data Model for a Customer's Phone Bil
Barry Wiliams
26th. May 2012
DatabaseAnswers.org

| Ref_Customer_Number_Types |

@ customer_number_type_code —[|
number_type_descrption
eg Home, Work, CellMobile

Customers

@ customer_id
customer_name
customer_email
customer_address
commercial_or_domestic
other_customer_details

i Customer_Phone_HNumbers

Bill_Headers
@ bill_header_id
@ ohone_number
bill_izzued_date
payment_due_date

|
|
ok

=0

@ customer_phone_number
@ customer_id
@ number type code
held_from_date
held_to_date

original_amount_due
amount_outstanding

T
A

[ Bill_Detail_Lines |

This Model shows the data necessary

to generate a phone bill from phone calls.
Calculations are done between

Customer Phone Calls and Bill Detail Lines.

Thanks to a question from Shane Hollis in
New Zealand | gave some more thought to
my original design.

As a result | added the Ref Call Type Entity

other_details

T
!

M

Customer_Phone_Calls
@ bill_detail_line_id @ phone_call_id
@ bill_header id @ customer_phone_number
@ phone_call_id =0 —— -— @ number_called type_cods
@ tariffid number_called
call_duration call_start_datetime
call_cost cal_end_datetime
other_details
[ Ref_Number_called_Types | |
(fy number_called_type_code |
_|_

number_called_type description
eg Overseas, 0800, 0900
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12. Conclusion

In this book we have presented an approach to Data Warehousing that we have used with great
success in past assignments with a wide variety of Clients.

Our intention is to update it regularly as a Kindle e-Book and to keep it timely and to establish it as a
reference book of Best Practice.

We would be very happy to hear from you if you have any comments or suggestions for
improvement.

Please email us at barryw@databaseanswers.org
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