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1. Management Summary

1.1 A trip to Malaysia

In this Paper 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.

1.2 The Approach

The Approach is to follow these Steps for each Event
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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 Event 1 - Check-in to a Hotel

Event 2 - Hire a Car

Event 3 - Go Shopping

Event 4 - Visit Tourist Attractions

Event 5 - Check-out of a Hotel

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.

A short Slide Show has been created to give you an overview in less than one minute :-

e http://www.databaseanswers.org/bmews slideshow book tutorial/index.htm
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1.3 Overview from ODS to BI

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

Toumist
attractions

Shopping

DATA WAREHOUSE

SALES RECEIPTS ]

Coffee Bean Receipt Elephant Sanctuary Starbucks in Langkawi
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2. The Theory

This discussion of the Theory is based on a number of Generic Data Architectures and Templates

2.1 A Reference Data Architecture

There are many different ways of defining a Data Architecture.

This diagram shows the four major Stages in delivering the ‘Single View of the Truth’ :-

Data Marts

(for Reporis, Bl, KFI's etc.)

|
Igh
Erl

Data Warehouse

Integrated Data Layer

[Clean-up and Transformation)

Data Sources
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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

Data Virtualisation (Middleware) —

IBM, Informatica, Microsoft, Oracle, etc.
Implementation

Data Sources / Databases -
CSV, ODBC, Oracle, SAP, SQL Server, etc.
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2.3 Reference Data Architecture

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

Bl Layer ]

'

Semantic Models ]

Dimensional Models l

|

3NF Data Warehouse l

Integrated Data Platform ]

Single View of the Truth

Customer, Product

Web Services — Get, Put, Update

A

Master Data Management
(part Cloud-based)

Customer Product
Master Index 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
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2.4 Generic Cloud Architecture

This Architecture shows how we will develop the first phase of a Cloud-based Utility.

Bl Ready, SQL and Web Services will be used to provide a Integrated Data Platform.

Bl Layer ]

Dimensional Models ]

3NF Data Warehouse l

Integrated Data Platform ]

Staging Area

Operational Data Store Layer

ODS 1 — Shipments

ODS 2 —Service Delivery

ODS 3 - Oracle OBPM
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2.5 Template for a 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 ERWin Model Eventz can be Orders or Shipments.
shows KM Relationships Documents can be Contracts or Receipts
Organizations can be Staff or Org Unitz

Produc

Organisations ¢
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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 get to 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

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
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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

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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2.9 Template Data Warehouse

In this Paper we use ERWin Data Models for the Data Warehouses.
We shows only the Entity names because it helps to understand the Model.

The Attribute are 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 2.1

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

(P roducts_and_ Sewices}—ﬁ{%’a — |
b4

1
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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.

Customers

PK Customer_ID
Anonymous_N
Customer_Name
Customer_Address
Other_Details

A

[ Documents W

PK Document_ID

FK Document Type Code

FK Event ID
Document_Mame
Other_Details

Events_

PK Event_ID
Event_Details

Locations

PK Location_ID
Location_MName
Address
Other_Details

Ref_Calendar

PK Day Date

A

p
Generic_Dimensional_Facts

e

PK Fact_ID
FK Customer_ID
FK Document 1D
FK Event ID
FK Location ID
FK Product Service 1D
FK Ref Data Code 1
FK Ref Data Code 2
FK Ref Data Code 3
FK Ref Data Code 4
FK Reporting Date Time
FK Staff 1D
Date_From
Date_To
Averages, Counts, Totals
KPls,Graphs, Trends

Other Derived Figures

0o

Ref_Data_1

PK Ref_Data Code_1
Ref_Data_Mame_1
Ref_Data_Description_1

-

Ref_Data_2

PK Ref_Data Code_2
Ref_Data_Mame_2
Ref_Data_Description_2

-

Ref_Data_23

PK Ref _Data_Code 3
Ref Data_Mame_3
Ref Data_Description_3

-

.

Ref_Data_4

FPmducts_and_ Senricesﬁ

PK Product_Service_ID
FK Supplier_ID

Quantity

Unit_Price

Total Price

Event_ID

Page 13
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PK Ref_Data Code 4
Ref_Data_Mame_4
Ref_Data_Description_4

PK Staff_ID
Staff_MName
Other_Details
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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 Bl User

S B
Models Layer View

Area Warehouse

1 1 1

Data Warehouse Bus

Single View of the Truth

Master Conformed Dimensions Conformed Facts
Data T
eg Calendar — Date eg Profitability
eg Location eg Performance
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2.12 Master Data Management (MDM)

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 record.
e If possible, define one Data Source as the ‘Golden Record’ or Master Record.

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

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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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_Name
Master_Customer_Address_Line_1
Master Customer_Address Line 2
Master_Customer_Address_Country

Other_Master_Details
b )

Bl

[ 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
eqg Bookings

pe

A P

Bookings

PF Source_System_Code
PK Customer_ID
Master Record_Y'M
Customer_Name
Customer_&ddress
Other_Details

I

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’

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.
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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.

Elephants, Crocodiles and Data Warehouses

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.

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 staff.

[

Suppliers

( Master_Product_Data

PK Master_Product ID
Master_Product MName
Master_Product Description
Unit_Retail_Price
Other_Kaster_Details

pig

Master_Product_C atalngue]
PF Master_Product_ID

PK Supplier_ID

Supplier_Name

Other_Detailz

eg Harrods, Starbucks
A

PF Supplier_ID
PF Product ID
.

q

i Products

PF Supplier_ID

PK Product ID

FK Product Type Code
Master_Record M
Supplier_Product_Code
Product Mame
Supplier_Unit Price
eqg Harrods Latte

eq Starbucks Caramel Macciatto

.,
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3. The Practice

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

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 Shangri-la 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.

3.1 Event 1 - Check-in to a Hotel

Checking-in to the Shangri-la hotel 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.
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3.1.1 The CDM Design Pattern

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.
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 :-

e Customer name and Address

e Customer Credit card details

e Customer Passport details

e Hotel name and location

e Hotel Room

e 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

Hotels

Hotel Reservations Staff

>

A 4

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 :-

e A Customer has one and only one Address.

e A Customer has one or more Addresses.

e A Hotel belongs to one and only one Hotel Chain.

e A Hotel has one and only one Address.

e A Reservation is associated with one Customer.

e A Reservation is associated with one member of Staff.

e A Room belongs to one and only one Hotel.

e A Room Card or Key is associated with one and only one Room and Reservation
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3.1.2 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.

cCDM EVENT : Hotel Check-In COMMENTS

Customers Guests

Documents Room Card / Key This the nearest we get to 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, Room Reservation

Third Parties N/A

3.1.3 Message Format

This shows how the Generic Message Template applies to the Specific Hotel Check-In Event.
It defines the Source Data for this Event.

Generic | Supplier | Date & Customer Products or | Unit From | To Date | Total
Time Details Services Price | Date Price
Specific | Hotel Check-in Barry’s Room Price | From | To Date | ---
name Date & Name, number per Date
Time Address and Night
Credit Card
Details
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3.1.4 Data Warehouse for Hotel Check-In
The design of the Data Warehouse is derived from the data in the Check-in Event, which we have
also recorded in the Message.

The Data Warehouse will contain the data defined for the Hotel Check-in Event and is essentially an
ERD (Entity-Relationship Diagram) version of the Model shown in 3.1.1.

This diagram shows only the names of 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 differently to reflect a more logical 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.

Hotel_Chains e-é—}@{ Credit_Cards

A A
_— ——Q{ELHDteI_RTwaﬁonsJ}Q—e—

K MOTE 1
j[ }J\ The one-to-many relationship
@ - I i between Staff and Hotel
-e{[-H otel_Reservations_Room 5-] Reszervations iz oplional at the

Staff end because Staff details
are not always recorded when
o1] a Reservation is made.

MNOTE 2
We changed rooms during our stay

=0 this de=ign is necessray to allow q
for multiple Rooms for one Reservation, [RDL‘-H’I Card / Key
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3.1.5 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.

f Credit_Cards

PK Credit_Card_ID
FE Customer_ID

Credit_Card_Mumber —& ——

Other_Details
A

f Customers_
PK Customer_ID

Customer_Name
Other_Details

Rooms_ |

PK Room_Number
Hotel IDv
Room_Details

Hotels_

Ref_Calendar

PK Day Date

A

Facts_Event_1

Anonymous_yN o O

—— ]

PK Hotel_ID
Hotel_Chain_Code
Hotel_Name
Other_Detailz

PK Fact_ID

FK Credit Card ID

FE Customer 1D

FK Date From

FK Date To

FK Hotel Chain_Code

FK Hotel 1D

FK Reporting Date_Time

FK Reservation ID

FK Room_Number

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

Hotel_Address ]

e o

..

PF Hotel_ID

Hotel_Chain_Code
Hotel_Name
Other_Detailz

Hotel_Chains

0 o

.,

PK Hotel_Chain_Code

Hotel _Chain_MName
Other_Details
eg Hilton, Shangri-la

- ™
Hotel_Reservations_

0 — — 8—

PK Staff_ID
Staff_Name
Other_Details

Page 23

PK Reservation_ID

Customer_ID
Hotel _IDx
Staff_ID
Date_From
Date_To

er otel_Reservations_Room s}

PF Reservation_ID

PF Room_Humber

PK Date_From
Date_To
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4. The BI Layer

4.1 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 KPIs 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

Deliveries against Plans

Revenue Data ] Costs Data l Complaints Customer

Count

Revenue mLus Costs l J

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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4.2 BI 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 ?

Page 25 09/06/2012 02:39



Data Modeling by Example — a Tutorial

Elephants, Crocodiles and Data Warehouses

4.3 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 KPI-oriented Cloud-based offerings

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

Data Mart for Costs, Revenue and Performance

If wee are the Marketing Director for Shangri-la Hotels,
we can find ocut some very useful figures, such as
how our Complaint levels 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 is data that must have the same values wherever it iz used.
In other words, it iz frequently Master Data.

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

rReurenu e Data Ma rt1

PH Fact ID
FK Reporting Date

FK Branch ID
Total Quantity
Total Revenue

In thisMofel, vou can see that there are some crossed
relationship lines. This is undesirable but unaveidable.
“ou can understand that Modellers frequenthy

hawve to gpend time on making sure that their Modelz
look elegant and well laid-out.

FK Brand Chain Code ;’;__l e

[ Performance Data Mart 1

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

Ll "
| | Brand Chain — =] Percentage of Complaintz
| PK Brand Chain Code

L, -

K e e Brand Chain Hame g

-~ eq Avis, Hertz |

Costs Data Mart o eg Hiton, Shangri-la |
PK Fact IDv eq Starbucks Tesco
FK Reporting Date T |
FK Brand Chain Code K _——————
FK Branch ID —l__

Operating Costs —(}—[- Branches
L.
PK Branch ID

FK Branch Chain Code
Branch Mame
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4.4 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/

https/ /wwaw.microstrategy.com/cloud/personal/

il 4 MicroStrategy Cloud Perso...

55 £ Optimal Design M0 BBC - Homepage & | Customize Links =] New Issues »

MicroStrategy
Solutions Services & Support Training & Events Partners About Us — a]
MicroStrategy Cloud Personal” [ f[#]in[¥]

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

Merosrategy CloudPersonal”
T
armes

I8

Salesforce.com, meet
MicroStrategy.

Watch the video

U noseo

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

e http://www.staceybarr.com/products/performancemeasureblueprint.html
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5. 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

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

requirements.

Page 28

09/06/2012 02:39



Data Modeling by Example — a Tutorial
Elephants, Crocodiles and Data Warehouses

6. 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 comments@databaseanswers.org.

6.1 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/read.main/126525/

Page 29 09/06/2012 02:39


mailto:comments@databaseanswers.org
http://www.airliners.net/aviation-forums/trip_reports/read.main/126525/

Data Modeling by Example — a Tutorial

Elephants, Crocodiles and Data Warehouses

Here is our Sales Receipt from the Coffee Bean, which we were glad to see validated our CDM :-

6.1.1 The CDM Design Pattern

JEAUAMAE YTeEd A0

CEOFEEE B
& TeEA |

EAMN
EaF

PEMAHE [ HTERHATIONAL ALRPCRT
COHPANY WO 24077 -H

1 & 5UMRTSE (S)
T4 BARAMEL MACHLATO CASE
Total
CASH
Chanoe

EAT IM

| HANIK
PLEASE CIM

AL PRICES INCELUDE 6% BONT. Twd

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

Supplier

Products or

Services

ERZS

25
SO 50
£5.10

YO
E AGATH

S5 RT2774 MO

Event : Stop for Coffee

Staff

A

&
«
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6.1.2 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??
Documents 7?7
Events Stop for Coffee
Locations 7?7
Organisations ?7?7?
???

Organisations

Staff in the Hotel

Staff can be involved and
represent the Organisation

Products or Services

Room Reservation

Third Parties

N/A

6.1.3 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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6.1.4 Data Warehouse for Hotel Check-In

This is the same as Third-Normal Form Data Warehouse as the one shown in Section 3.1.4.

Hotel_Chains 0 a<|Customers o< Credit_Cards

A A
—_— ——e-ﬁELHotel_Res—lfwaﬁonsJ}a—e—

& }K MOTE 1
jl The one-to-many relationzhip
@ - I . between Staff and Hotel
ﬂ{[-H otel_Reservations_Room Ej Reservations is 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, [RDDH’I Card / Key
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6.1.5 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

f Credit_Cards )R Hotel_Address ]
PK Credit_Card_ID PF Hotel_ID
FK Customer_ID Facts_Event_1 Hotel_Chain_Code
Credit_Card_Number —& ——&<"{ p)e Fact_ID ] — — — Hotel_Mame
Other_Details J FK Credit Card ID Other_Details
FK Customer ID b
[ customers_ ii gef;_*;mm Hotel_Chains
PK Customer_ID e ]
- E Fi Hotel Chain Code PK Hotel _Chain_Code
.-':CkI'IIJtI'I‘,TI'I'IIJIJ;_\FrN FK Hotel 1D :TH:"E'__ a4 Hotel_Chain_Mame
Ustomer_Mame i .
— FK Reporting_Date_Time Other_Details
N FK Reservation_iD eq Hilton, Shangri-la

Rooms_ |

PK Room_Number
Hotel 1D
Room_Detailz

— ]

Hotels_

PK Hotel_ID
Hotel_Chain_Code:
Hotel_Mame
Other_Detailz

FK Room_ Number

FK Staff 1D
Awverages, Counts, Totalz
KPls, Graphs, Trends
Other Derived Figures

T

PK Staff_ID
Staff_Mame
Other_Detailz
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h

i =
Hotel_Reservations_

—=0— — 5— |PK Reservation_ID
Customer_ID
Hotel _IDv
Staff_ID
Date_From

Date_To

er otel_Reservations_Room s}

PF Reservation_ID

PF Room_Humber

PK Date_From
Date_To
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Appendix A : Events 1 to 9

A.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.

A.1 Event 1 - Check-in to a Hotel

Checking-in to the Shangri-la hotel is Event number 1.

A.1.1 The CDM Design Pattern

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

Hotels

Hotel Reservations Staff

A

1
«

Hotel Address Room Card / Key
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A.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

Staff in the Office

Staff are usually involved, but
not always and represent the
Organisation

Products or Services

Room for Rent

Third Parties

N/A

A.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.

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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A.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 in Section 3.1.4.

Hotel_Chains e-é—}@{ Credit_Cards

A A
_— ——Q{ELHDteI_RTwaﬁonsJ}Q—e—

o MNOTE 1
j[ }J\ The one-to-many relationship
@ _ | between Staff and Hotel
ﬂ{[-H otel_Reservations_Room 5-] Reservations iz optional at the
Staff end because Staff details
OTES T are not always recorded when
o1] a Reservation is made.

We changed rooms during our stay

=0 this de=ign is necessray to allow q
for multiple Rooms for one Reservation, [RDL‘-H’I Card / Key
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A.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.

f Credit_Cards

PK Credit_Card_ID
FE Customer_ID

Credit_Card_Mumber —& ——

Other_Details
A

f Customers_
PK Customer_ID

Customer_Name
Other_Details

Rooms_ |

PK Room_Number
Hotel IDv
Room_Details

Hotels_

Ref_Calendar
PK Day Date

A

Facts_Event_1

Anonymous_yN o O

—— ]

PK Hotel_ID
Hotel_Chain_Code
Hotel_Name
Other_Detailz

PK Fact_ID

FK Credit Card ID

FE Customer 1D

FK Date From

FK Date To

FK Hotel Chain_Code

FK Hotel 1D

FK Reporting Date_Time

FK Reservation ID

FK Room_Number

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

PK Staff_ID
Staff_Name
Other_Details
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Hotel_Address ]

e o

..

PF Hotel_ID

Hotel_Chain_Code
Hotel_Name
Other_Detailz

Hotel_Chains

0 o

.,

PK Hotel_Chain_Code

Hotel _Chain_MName
Other_Details
eg Hilton, Shangri-la

- ™
Hotel_Reservations_
—=0— — 5— |PK Reservation_ID
Customer_ID
Hotel _IDx
Staff ID
Date_From
Date_To
. -

er otel_Reservations_Room s}

PF Reservation_ID

PF Room_Humber

PK Date_From
Date_To
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A.2 Event 2 - Hire a Car

A.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

Rental Office

Event : Hire a Car Staff

A

&
<

Office Address Car Hire Contract

A.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

Customers Customers
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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

A.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

Company | Time

Services

Unit Price From Date | To Date

Total
Price

ABC Car Check-in | Barry’s Name and Car Reg
Hires Date & Credit Card Details Number

Time

Rental charge | From Date | To Date
per Day
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A.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.

A

}

Ak
Giar_Hire_Companiesj—} %-El— — —D
¥

A.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

Services . %-9—

|=+.9Hﬂ .

s

[Car_Hire_Enntracts] Room Card | Key
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A.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.

Ref_Calendar

PK Day Date

f Credit_Cards ) ( Supplier_Chains ]

PK Credit_Card_ID PK Suppleir_Chain_Code
FK Customer ID g Supplier_Chain_Mame
Credit_Card_Number e Facts_Event 2 =0 — —— ©—|  Other_Details
Other_Details PK Fact_ID
FK Couniry_Code J;
~ FK Credit Card ID L
( Customers_ FK Customer ID Ir Ref_Countries 1
PK Customer ID FK Date_From —»0 — —— —& - PK Country_Code
Anonymous_¥N —&—&<| FK Date_To Country Name
Customer_Mame FK Hotel Chain_Code
Other_Details __ _|FKHotello |
FK Product Type Code
[ Hotels_ ) FK Service_ID ( Ref_Product_Types ]

FK Service Type Code

PK Hotel_ID . PK Product_Type Code
= FK Supplier 1D E!-El— — & = o
, L~ | _ .
Hotel_Chain_Code —aT Averages, Counts, Totals Product_Type_Description
Hotel_Name KPlz Graphs, Trends E eg Coffee

P

( Suppliers

PK Supplier_ID

FK Suppleir_Chain_Code
Supplier_Name
Other_Details

I

f_ Ref_Service_Types

PK Service_Type_Code
— Service_Type Description
| eg Car Rental, Hotel Room

Other_Details ) |—E'*’\i Other Derived Figures o —[
] |
| |

i .

(5 ewice_ﬁequests}

PK Customer_ID

PK Hotel_ID

PK Date_From
Date To

Page 41 09/06/2012 02:39



Data Modeling by Example — a Tutorial
Elephants, Crocodiles and Data Warehouses

A.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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A.3.0 Discussion

This Section discusses Sales Receipts, both Generic and Specific.

A.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_Starbucks_in_Malaysia

Sales_Receipt_from_Tesco_in_Malaysia

PK ReceiptID
Harrods_at KLLA
Address
Phone Number
Ref.No
Printed Date and Time
Cashier Name
QOutlet Code
Bill Humber
Product Name
Quantity
Total Quantity
Sub Total Amount Due
Net Total Amount Due
Gov. Sv. Tax
Rounding adj.
Payment Amount Received
Payment Cash
our Change

PK ReceiptID

Berjaya Starbucks Coffee Company Sdn Bhd (462026-H)
Website:www starbucks.com.my
Lankgawi Airport (504 )-9557 720
Bill No.

Bill Date and Time

Product Names

Product Quantities

Total after Rounding

Cash Paid

Change

Server By Staff Hame

A.3.0.2 Specific Sales Receipts

PK Receipt 1D
Tesco Stores (M) Sdn Bhd
Company Reg Mo
Store Name
Store ID Code
Bill Date and Time
Outlet Name
Outlet Code
Bill Number
Product Name
Cuantity
Total Quantity
Sub Total Amount Due
Met Total Amount Due
Cash Amount Paid
Change

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

- ",
Sales_Receipt_Generic

PK ReceiptID

Brand Chain Code
Branch I&

Bill C:ate and Time
Outlet Mame
Outlet Code
Receipt Mumber
Total Quantity
Total Amount Cue
Total Amount Paid
Change

1]

Productsin Sale

PF Receipt D
PF Product ID

i

PK Supplier_ID
Cuantity
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A.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

Stores

Event : Go Shopping »| Staff

A

<
Bl

Store Address Sales Receipt
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A.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.

(e ]V 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

A.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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A.3.4 Data Warehouse for Shopping
This shows the Data for the Shopping Event :-

Store_Chains

—D-é[f:usmmer Purchasesj%@—|

——f

e

'T

Products = roducts_in_Pu rchases]

Sales_Receipts

A.3.5 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

2

| |

i

A
[5uppliersj [Ref Products_ Svcs_Tyrpe.L?J Q:“ stomer_Purcha EESJ}Q —=

T
I D
A

[Products_and_ 5 EWiCEQ—'—E'{(Pmducta_and_S ervice_Requ EEtSj

|

A

(Sales_ﬂaceipts_ﬂental_{: ontra ctsj

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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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

Other_Details
A

Customers_

PK Customer_ID

Customer_Mame

Other_Details
N ——

Ref_Countries y

Country_Name
A

PK Staff_ID
Staff_MName
Other_Details

Ref_Calendar
PK Day Date

Facts_Event_3

( Supplier_Chains ]

I

fPu rchases_Sewice_Requests} (

PK
FK
FK
FK
FK

Anonymous_YN —&—5<1] g

FK
FK
FK
FK

PK Country_Code —&—e K

FK
FK
FK

Fact_ID

Country_Code

Credit Card 1D
Customer 1D

Date From

Date To

Product Service 1D
Product Type Code
Purchase_Svc_Reguest 1D
Reporting_Date
Service_Type_ Code
Staff 1D
Suppleir_Chain_Code
Supplier_ID

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

e —g

SR

PK Suppleir_Chain_Code
Supplier_Chain_Name
Other_Detailz

Suppliers_

PK Supplier_ID
Suppleir_Chain_Code
Supplisr_Name
Other_Detailz

L

o ™
Products_and_Services

PK Product_Service_ID

PF Supplier_ID

FK Product Sve Type Code
Product_Service_MName

Other_Detailz

-~

Product_Service Description

-~

PK Purchase_ Svc_ Request ID
Purchaze_Svc_ Heguest Detail

Ref_Service_Types 1
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Service_Type_Description
eg Car Rental, Hotel Room
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A.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.

A.4.0 Discussion

A.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
Mame
eg Dumbao
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A.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 !!!) :-

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

A.4.2 Mapping to the CDM

Event : Ride an Elephant

Staff

y

A

>
)l

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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A.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 &
Sanctuary | Time

determined

A.4.4 Data Warehouse for the Elephant Sanctuary

This models the Elephant Sanctuary as a Tourist Attraction.

[_Ref_httra ction_Tyrpes) Customers
1 i

A T A
[Tt:rurist_ﬁllttrat:tin:rns‘f)}aJ
1 |
_
—
L1 m R

[-Uisita_tc-_httra ction s-]
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A.4.5 Consolidated Data Warehouse

This consolidates the Tourist Attraction Entities with the existing Entities for Car Hire, Hotel Check-in
and Shopping.

[Ref_httra ction_Tyrpesj Event 4 Data Warehouse

T

. . 1
[Tounst_ﬁttractmng)}@ @ "I ?
1 T M
| | |

‘ —— —I ’ ’ I:Ref_Pmduct_Tyrpeéj

U G W

[Uisits_tcr_httra ction s) [-H otel_Res er'.rations‘;] ({:ustom er_Pu rchases] |: Master_Products ]

_l_ e e
Hotel_Chains — -9'% ( sales_Products
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A.4.6 Dimensional Model

Elephants, Crocodiles and Data Warehouses

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_Name
Other_Details

——
Ref_Countries

Country_Name

Services

PK Service_ID
Other_Detailz

PK Staff_ID
Staff_Name
Cther_Details

Ref_Calendar
PK Day Date

Facts_Event_4

Dimensional Model - Event 4 |

Supplier_Chains |

Anenymous YN [— =g

PK Country_Code &5

FK
FK
FK
FK

Fact_ID

Country_Code
Credit_Card 1D
Customer_ID

Date From

Date To

Product Service ID
Product Type Code
Purchase_Svc_Reguest ID
Reporting Date
Service_ID
Service_Type Code
Staff 1D
Suppleir_Chain_Code
Supplier_ID

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

PK Suppleir_Chain_Code
Supplier_Chain_Mame
Other_Details

Products_and_Services

oo ]

Fi—a

| Pu rchases_Sewice_Requesls-\l

Purchase_Swvc_Request_Detai

{PK Purchaze_5vc_Request_ID J
I

Page 53

PK Product_Service_ID

PF Supplier_ID

FK Product Sve_Type Code
Product_Service_MName

Product_Service_Description

Other_Details

Suppliers

( Ref_Product_Types

PK Product_Type_Code
Product_Type_Description
eqg Coffee

Ref_Service_Types 1

PK Service_Type_Code
Service_Type_Description
&g Car Rental, Hotel Room

PK Supplier_ID

FK Suppleir_Chain_Code
Supplier_MName
Cther_Details
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Elephants, Crocodiles and Data Warehouses

A.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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Elephants, Crocodiles and Data Warehouses

A.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.

A.5.0.1 Adding Crocodiles to Elephant Data Model
Here is the Data Model for a Crocodile.

Crocodiles

PK Crocodile IO
MNatural_Habitat

Type
Country_of_Origin
Other_Details

" A

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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Elephants, Crocodiles and Data Warehouses
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 Crocediles and Elephants have in common.

Then we have adifferent Elephants Entity that has only the

attributes that are specific to an Elephant.

Theze are Age and Hame.

Of course, the Age will change every year 2o when we develop an
Entity to be used professionalty, we would replace Age by Date of Birth

Crocodiles b ( Animals |
PK Crocodile_IO PK Animal_I0
Matural Habitat FK Country_of_Origin_Code
Type FK Habitat Code
Country_of_Origin FK Sub_Species Code
b g Other_Details

Elephants_

PK Elephant_IC
Matural_Habitat

Type Elephants
Country_of_Origin PF Elephant_IO
Age Age
Mame Name
eg Dumbo eg Dumbo

", l
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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_IO PK Habitat_Code
FK Country_of Origin_Cods —a— Habitat Name
FK Hﬁbffﬁf_c?ﬂe Habitat_Description
FK Sub_Species_Code ‘| eg Swamps and Rivers
Other_Detailz

| |  Ref_Sub_Species

| PK Sub_Species_Code
FK Species Code
Sub_Species MName
Sub_5Species Description
Other_Details

i

Elephants Ref_Species

PF Elephant_IO PK Species_Code

Age Species_Name
Speciez_Description
eg Crocodie, Elephant

IO

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.

f Ref_Countries

PK Country_Code
Country_Name

[ Ref_Habitats |

PK Habitat Code )K
Habitat_Mame ; -
Habitat Description | Species
eg Swamps and Rivers PK Species_ IO

FK Couniry_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_MName
Sub_Species_Description
Other_Detailz

y L

Ref_Species 1 Elephants_
PK Species_Code PF Elephant_IO
Species_Name Age
Species_Description Mame

eg Crocodile, Elephant eq Dumbo
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Elephants, Crocodiles and Data Warehouses

A.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.

A.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.

In other words, 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
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Third Parties N/A

A.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
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Elephants, Crocodiles and Data Warehouses

A.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.

ER&T_Attra ction_Tyrpes) Customers
1 i

AT
[Tcrurist_httra ctinns‘f)}gl Credit_Cards

I}G

r————l
Lk

f‘l.l"isits_tc-_ﬁlttra ction 5]
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Elephants, Crocodiles and Data Warehouses

A.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_AﬁrﬂctiDn_THpesj [ Event4 Data Warehouse |

AT
I:Tcru rist_Attra n::th:-rl%)?'GJ

Customers|—} —9{:
T T M
| | |

‘ —I ’ ’ I:Ref_Pmduct_Tyrpes‘:J
) L
u g
i B4
[Uisits_to_httractions) fHuteI_Resewationaj (Custnmer_Purchases] I:Master_Products]

~l— Cr

Hotel_Chains — ‘9'% Sales_Products
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Elephants, Crocodiles and Data Warehouses

A.5.6 Dimensional Model

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 1D
Credit_Card_Number
Other_Detailz

Customers_

PK Customer_ID
Anonymous_Y'N
Customer_Name

Other_Details
———

e

Ref_Countries

PK Country_Code
Country_Mame

Services

PK Service_ID
Other_Detailz

PK Staff_ID
Staff_Name
Other_Detailz

Facts_Event_5 (4)

[This is id

Dimensional Model - Event 5
entical to the Dim Model for Event 4

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 1D
Product Type Code
Purchaze Svc Reguest ID
Reporting_Date
Service 1D
Service_Type Code
Staff_ID
Suppleir_Chain_Code
Supplier 1D

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

E=o—mn

| Purchases_Senrice_Reqnests]

PK Purchase_Svc_Request_ID

Purchase_Swc_Req uest_DetaiIsJ
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Supplier_Chains |

PK Suppleir_Chain_Code
Supplier_Chain_Name
Other_Details

Products_and_Services

T

PK Product_Service_ID

PF Supplier_ID

FK Product Sve_Type Code
Product_Service_Name
Product_Service_Description
Other_Details

Suppliers

| PK Supplier_ID

| Supplier_Name
Other_Details

L

FK Suppleir_Chain_Code

( Ref_Product_Types

PK Product_Type_Code
Product_Type_Description
eg Coffee

Ref_Service_Types

PK Service_Type_Code
Service_Type_Description
eg Car Rental, Hotel Room
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A.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/attrac.html
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A.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.

A.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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A.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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A.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 termes, this is like having an Employee table and saying ‘Each Employee reports to a Superior’.

I
Lér Ref_Species_
PK Species_Code
FK Parent_Species_Code
Species_Name
Species_Description
e Species=Crocodile
e Sub-Species=Alligator Missesippiensis

K - Ref_Countries

Species_in_Attractions
}_E, PK Country_Code
PK Species_I0

Country_Mame
FE Country_Code
FK Habitat Code

FK Species Code (- Ref_Habitats -]
Date Acquired =6 —— | pK Habitat_Code
Date_Disposed_of Hakitat Mame

Habitat_Description
eg Rivers, Arctic
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A.8.1 CDM Design Pattern

This Section shows how the Design Pattern looks for Penguins.

A.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).

(e ]V 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

Page 68 09/06/2012 02:39



Data Modeling by Example — a Tutorial
Elephants, Crocodiles and Data Warehouses

A.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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A.8.4 Data Warehouse for Tourist Attractions

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

fm ( Customers 1

PK Location_ID PK Customer_ID
. Anonymous_N
Location_MName
Add B Customer_Mame
e Customer_Address
Other_Dwetailz

I

A

Other_Detailz

~

P
Species ] Tourist_Aftractions [-wo | Visits
PK Species_IO PK Attraction_ID PK Visit_ID
FK Country_of Origin_Code — | FK Attraction_Type_Cods Fi Attraction_ID
) = : = —a : =

FK Habitat Code FK Location_ID o FK Customer_ID

FX Sobs Spesesiiiss F¥ Parent Aftraction 1D Visit_Date_Time

i Other_Details FK Species IO Other_Details
Afttraction_Name
Adttraction_Description —I—
Cost_per_Person
Other_Details

Tickets
PK TicketlD

FK Visit 1D
Ticket_Details

A.8.5 Dimensional Data Model

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

Sweee )

PK Customer_ID PK Species_IO
Customer_Details Species_Details
&g Crocodile, Elephant

. -
* » /{ Tickets
b PK TicketlD
PK Location_ID PK Fact_ID =>5— 59—\ Fx visit ID
Location_Mame FK Attraction_iD TICkEE Details
Address FK Customer_ID i
Other_Details FK Location_ID
FK Species Code
— — *< &« visit_Date_Time C>6—0— PK Attraction_ID
FK Visit 1D Attraction_Details

- Averages, Counts, Totals
Ref_Species ' y
P KPlz, Graphs, Trends
PK Species_Code

Species_Name
Species_Description

Visits
Other Derived Figures —=

PK Visit_ID
Visit_Detailz
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A.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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A.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
y'y

Payment Method -
Credit Card details

Hotels

Room, Meals Event : Check-out Hotel Staff

and Extras

A

<
Bl

Hotel Address Receipt

A.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
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course of a stay in a Hotel

Products or Services Room, Meals and Services.

Third Parties N/A

A.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

A.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
—%{Hmel_ﬂesewationsj}e—k

1
e

o
& : &
(Rcrc-ms}aaf[HDtel_Reseruations_Ruumsj]
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A.9.5 Consolidated Data Warehouse

Elephants, Crocodiles and Data Warehouses

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
c

i

[+

|

g

[+

T
i

[P'dellCtE_ﬂlld_ 5 emces)_'—ef(ﬁoducts_and_s ervice_Requ estsj

ui]

1

|

A

I:Sales_ﬁeceipts_ﬂental_{: ontra ctsj
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A.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
Credit_Card_Number

Other_Details

Customers_

PK Customer_ID
Anonymous_ N

Customer_Name
Other_Details

Customer_Purchases_
PK Purchase_ID

Ref_Calendar

PK Day Date

Facts_Event_9

[

Master_Products_

PK

Master_Product_ID
Master_Product_Name
Master_Product_Description
Unit_Retail Price
Other_Master_Details

PK Fact_ID
FK Aftraction_ID
FK Attraction_Type Code

Store_ID o g{ FK Credit Card ID
Customer_ID FK Customer_ID
Purchase_Date_Time FK Date_From
Cash Amount Paid FK Date To
FK Hotel_Chain_Code
FK Hotel_ID

PK Hotel_ID
Hotel Chain_Code
Hotel Name
Other_Detailz

Hotel_Chains

PK Hotel_Chain_Code
Hotel_Chain_MName
Other_Details.
eg Hilton, Shangri-la

Hotel_Reservations_

FK Master Product 1D

FK Product Type Code

FK Purchase ID

FK Reservation (D

FK Store_ID

FK Visit_Date Time
Averages, Counts, Totals
KPls,Graphs, Trends
Other Derived Figures

TTT

Visits_to_Attractions_

PK Reservation_ID
Customer_ID
Hotel_ID
Staff_ID
Date_From
Date_To

PK Customer_ID
PK Attraction_ID

PK Visit_Date_Time
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Ref_attraction_Types |

PK Attraction_Type_Code
Atftraction_Type_Name

L

Ref_Product_Types

PK Product_Type_Code
Product_Type_Description
eg Coffee

Sales_Products

PF Purchase_|ID
PF Master_Product_ID
Cuantity

Stores

PK Store_ID
FK Event 1D
Store_Name

Tourist_Attractions_

PK Attraction_ID
Attraction_Type_Code
Location_ID
Species_I0

Attraction_Name
Cost_per_Person

Other_|

Details
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A.10 Event: 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 :-

Elephants, Crocodiles and Data Warehouses

A.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

Maersk Line

Shipping
Services

Event : Ship Car to Malaysia

Staff

A

&

\ 4

«

Port Locations
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A.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

A.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 price to | Date Date
Time Credit Card ship
Details Cargo
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A.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

this :-
Maersk| Customers

&I
|

Maersk_Line]

A
(Shipping_ﬁer'.rice@_f

| Ports & [Ports_in_smpm ents]

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’ Commaodities

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

I
|
|

Maersk_Line

Shipments

1L
Ports
Commeodities

u3 i3 /@l\ vl i

[:{2 ommodities_in_Shipm entsjl IC{: ontra cts] (Pcrrts_in_ﬁhipm ents]

(Shipping_ﬁewices -
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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-<{ Commodities|

at |

Suppliers |

&

1

[

& ﬁ\
Services —e{@—k&é@: ommodities_in_Shipmentﬁj

Ports |

ki)

Contracts Ports_in_Events

A.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 :-

2

i

|

Supplier_Chains

A
[5uppliersj [Ref Products_ Svcs_Tyrpe.L?J Q:“ stomer_Purcha EESJ}Q —=

T
I
A

i)

[Products_and_ 5 EWiCES)—'—E'{(Pmducta_and_S ervice_Requ EEtSj

1

|

A

(Sales_ﬂaceipts_ﬂental_{: ontra ctsj
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A.10.6 Dimensional Model

This is the Dimensional Model for the Car Shipping Event.

Ref_Calendar

PK Day Date

( Commodities_ /‘R
1 ™y
= E;’n:”mr:;';'?ﬂlge Shipment_Dimensional_Facts
—E}—E}é
Commodity_Lnit Price PK Fact_ID
~ FK Commodity iD
- i i N FK Custo [a]
({:ommnmtmﬁ_m_smpments Fi szﬁf ?i:;
e
PF Commodity ID FK Date To
—Q—Gé
PF Shipment_ID FK Event ID
PF Event_ID FK Port ID
= FK Reporting Dste
Customers FK Service ID
FK Shipment_ID
PK Customer_ID FK Staff_ ID
Anonymous_ M D% FK Supplier_Code
- _E}_ —
Customer_Mame FK Supplier_ID
Customer_Address Averages, Counts, Totals
Other_Details |_.3% KPls,Graphs, Trends
N Other Derived Figures

Events_

PK Event_ID

Event Details

PK Port_ID

Port_Mame
Port_Address
Other_Details

Tl

I
o

(P‘DI‘[S_i n_ El‘.llipm ents_w

PK Shipment_ID
PK Port_ID
FK Fact ID

Page 80

Elephants, Crocodiles and Data Warehouses

e ——4

fShipping_Senri ces_]

PK Service_ID
Supplier_ID
Other_Details

Shipments_ ]

=5 ——& — pK Shipment_ID
Shipment_Details

I

Suppliers_
PK Supplier_ID

e ——0— Suppleir_Chain_Code
Supplier_Name
Other_Details

?‘E —[ N,

|

Supplier_Chains

PK Supplier_Code
Supplier_Name
Other_Details
eg Harrods, Starbucks

PK Staff_ID
Staff_Mame
Other_Details
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Appendix B : 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 - that is, Barry Williams.
However, | have been doing this for over 15 years and | find it consistently 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)

B.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 ...

B.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 Sanctuary
5. Visit a Crocodile Farms
6. Visit the Unded4rwater World
7. Visit an overhead Aquarium
8. \Visit a Penguin Area

9. Check-out of a Hotel
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B.3 First Data Model
We have 9 different types of Events and our first Data Model looks like this :-

Section A.10 Review of Data Models
A.10.1 W1 - Initial list of Entities

NN

111
| r———'f—w | | |

J} a" i <'_L
(—ﬂl\ﬁ A A
Aquariums Cars

(Elephantra (H l:-tlel s] (Pen guin sj (Stcrlresj @nd en'.rﬂter_WorI&j

Hote that everything is listed alphabeticalky Event Types include -

This iz Good Practice because it makes 1} Go Shopping

it easier for us to keep track when we 12} Hre a Car

hawve many things to deal with. 3} Rent a Hotel Room
4} Visit an Aguarium

o) Visit a Crocodile Farm

15} Visit an Elephant Sanctuary
7} Visit the Penguins

2 \Wisit the Underwater World

Page 82 09/06/2012 02:39



Data Modeling by Example — a Tutorial
Elephants, Crocodiles and Data Warehouses

B.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

SR SETX0
il

__________ IR —
B 1] i

s |
A (‘&j i A
cars Hotels Stores (5 peci Ep;] @ ndemﬁter_w,:.néj

In VYersionZ, we have grouped the i
Crocodiles Elephants and Penguis Crocodiles

under a general heading called Species.
Elephants

Penguins
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B.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 A.10 Review of Data Models
A10.3 Third list of Entities

() | — — o<l
[ ]

__________ J||I___

—— ]

[_Store@ [ﬁquarium@ (SPECIEF:] @ndemater Worl:ﬂ

!7_!

(Crocodiles] I:Penguins]

I:Elephants
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B.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 Dezgign of the Data Model

e{
||
k3 L
e

(Tcrunst_ﬂttra cti ong]}cll

v
f A
@ndemater_Worl:D
i

|
|
ﬁﬁ A
[Cmccrdilea] engumﬁj

I:Elephﬂnts
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B.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 G-"{ Section 4,10 Review of Data Models
‘ .I — A.10.5 Fifth De=sign of the Data Model

I —
(_Toursth—;lt%jra jl_ jl:;}:d[

A A AT
Cars (Unden-.rﬂter_WDrld] Species
L

|
MOTE [ Q

For this Data Model, we would say

A Tourist Attraction can be associated
(Erocodiles] (Penguins]

with a number of Species.”
Elephants |

A

B.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.
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Appendix C: Slideshow

This Section shows what is in the Slideshow on our We

b Site :-

[ Do these Steps

for all Events }

[ Step 1. Mapping to Canonical Data Model ]

A

y

Step 2. Extract, Transform and Load

(ETL) Specifications
\ 4
[ Step 3. Extend the Data Warehouse ]
A
[ Step 4. Create the Dimensional Model ]

If you would like to take a look at the Slide Show, here
Site :-

is the page on the Database Answers Web

o http://www.databaseanswers.org/bmews _slideshow book tutorial/index.htm
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Appendix D : Glossary of Terms

A Glossary of Terms is very important.

It can establish a commonly accepted meaning for all Terms that are in common usage.

This table shows a simple example.

TERM MEANING GENERIC EQUIVALENT
Customer A person or organisation that
purchases a Product or Service
Hotel Guest Customer
Product Something tangible that can be
purchased and physical carried
away.
Service Something that is provided to a | For example, an Elephant Ride
Customer but is not tangible or a Meal.
Tourist Customer
Page 88

09/06/2012 02:39



	1. Management Summary
	1.1 A trip to Malaysia
	1.2 The Approach
	1.3 Overview from ODS to BI

	2. The Theory
	2.1 A Reference Data Architecture
	2.2 A Cloud-based Data Architecture for the Future
	2.3 Reference Data Architecture
	2.4 Generic Cloud Architecture
	2.5 Template for a Canonical Data Model
	2.6 Mapping to the CDM
	2.7 Template Message Format
	2.8 Extract, Transform and Load (ETL)
	2.9 Template Data Warehouse
	2.10  Template Dimensional Model
	2.12 Master Data Management (MDM)
	2.12.1 Introduction
	2.12.2 Customers
	2.12.2.1  The Problem
	2.12.2.2  The Solution

	2.12.3  Products


	3. The Practice
	3.0 Arriving in Malaysia
	3.1 Event 1 - Check-in to a Hotel
	3.1.1 The CDM Design Pattern
	3.1.2 Mapping to the CDM
	3.1.3  Message Format
	3.1.4  Data Warehouse for Hotel Check-In
	3.1.5  Dimensional Model


	4. The BI Layer
	4.1 The Approach
	4.2 BI Discussion
	4.3 Data Marts
	4.4 BI Screenshots

	5. What have we Learned ?
	6. Here’s your Chance
	6.1 Event : Coffee in Penang Airport
	6.1.1 The CDM Design Pattern
	6.1.2 Mapping to the CDM
	6.1.3  Message Format
	6.1.4 Data Warehouse for Hotel Check-In
	6.1.5  Dimensional Model


	Appendix A : Events 1 to 9
	A.0 Adding new Data Sources
	A.1 Event 1 - Check-in to a Hotel
	A.1.1 The CDM Design Pattern
	A.1.2 Mapping to the CDM
	A.1.3  Message Format
	A.1.4  Data Warehouse for Hotel Check-In
	A.1.5  Dimensional Model

	A.2 Event 2 - Hire a Car
	A.2.1 The CDM Design Pattern
	A.2.2 Mapping to the CDM
	A.2.3  Message Format
	A.2.4  Data Warehouse for Car Hire
	A.2.5  Consolidated Data Warehouse
	A.2.6 Dimensional Model

	A.3 Event 3 - Go Shopping
	A.3.0 Discussion
	A.3.0.1 Specific Sales Receipts
	A.3.0.2 Specific Sales Receipts

	A.3.1 The CDM Design Pattern
	A.3.2 Mapping to the CDM
	A.3.3  Message Format
	A.3.4  Data Warehouse for Shopping
	A.3.5 Consolidated Data Warehouse
	A.3.6  Dimensional Model

	A.4 Event 4 - Visit the Elephant Sanctuary
	A.4.0 Discussion
	A.4.0.1 Elephants

	A.4.1 CDM Design Pattern
	A.4.2 Mapping to the CDM
	A.4.3  Message Format
	A.4.4  Data Warehouse for the Elephant Sanctuary
	A.4.5  Consolidated Data Warehouse
	A.4.6  Dimensional Model

	A.5 Event 5 - Visit the Crocodile Farm
	A.5.0 Discussion
	A.5.0.1 Adding Crocodiles to Elephant Data Model

	A.5.1 The CDM Design Pattern
	A.5.2 Mapping to the CDM
	A.5.3  Message Format
	A.5.4  Data Warehouse for the Elephant Sanctuary
	A.5.5  Consolidated Data Warehouse
	A.5.6  Dimensional Model

	A.6 Event 6 - Visit the Underwater World
	A.7 Event 7 - Visit the Aquarium
	A.7.1 Mapping to the CDM

	A.8 Event 8 - Visit the Penguins
	A.8.0 Validation of the Species Data Model
	A.8.1  CDM Design Pattern
	A.8.2  Mapping to the CDM
	A.8.3  Message Format
	A.8.4  Data Warehouse for Tourist Attractions
	A.8.5 Dimensional Data Model

	A.9 Event 9 - Check-out from a Hotel
	A.9.1 The CDM Design Pattern
	A.9.2 Mapping to the CDM
	A.9.3  Message Format
	A.9.4  Data Warehouse for Hotel Check-Out
	A.9.5 Consolidated Data Warehouse
	A.9.6  Dimensional Model

	A.10  Event : Shipping a Car from the UK to Malaysia
	A.10.1 The CDM Design Pattern
	A.10.2 Mapping to the CDM
	A.10.3  Message Format
	A.10.4 Data Warehouse for Shipping a Car
	A.10.5 Consolidated Data Warehouse
	A.10.6  Dimensional Model


	Appendix B : Data Model  Review
	B.1 What are we going to do ?
	B.2 Where did we start ?
	B.3 First Data Model
	B.4 Second Data Model
	B.5 Third Data Model
	B.6  Fourth Data Model
	B.7  Fifth Data Model
	B.8  Conclusion

	Appendix C : Slideshow
	Appendix D : Glossary of Terms

