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1. Management Summary

1.1 Our Objective
Our objective is to explore the use of Subject Area and Generic Data Models to build a
Top-Level Model with associated Data Warehouse and Data Mart.

1.2 Our Approach
Our Approach is to use our Generic Models as Building Blocks to construct more complex
Subject Area Models and then assemble the Subject Area Models into a Top-Level Model.

These Top-Level Models can then be expanded into Enterprise Data Models.

This Approach provides an incremental method of developing an Enterprise Data Model.
with close user involvement along the way.

This has many benefits compared to the alternative method.

This shows Travel as an example of how our Approach works in practice :-

R Airline Flights Public Transport
Subject Areas ... [ & ] [ i ]

Generic Models ...

If you are interested in the details, you can check out these two Models :-

Airline Flights
o http://www.databaseanswers.org/data _models/airline_operations/index.htm

Trains and Boats and Planes -
o http://www.databaseanswers.org/data models/trains and boats and planes/index.htm



http://www.databaseanswers.org/data_models/airline_operations/index.htm
http://www.databaseanswers.org/data_models/trains_and_boats_and_planes/index.htm
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This shows Payments as another example of our Approach :-

Financial Wholesale Banks

Subject Areas ...
Transactions

Generic Models ...

If you are interested in the details, check out these Models :-
e Payments
o http://www.databaseanswers.org/data models/payments/index.htm

Payments Systems

e Financial Transactions
o http://www.databaseanswers.org/data _models/financial transactions/index.htm

¢ Wholesale Banks Payments System :-
o  http://www.databaseanswers.org/data models/wholesale banks payment systems/index.ht
m

Step 1 : Agree the User Scenario

In order to achieve our objective, we adopt a simple Scenario which is :-

“A Customer makes a Purchase, takes a Train journey, makes a Reservation for a Flight
with an Airline and finally takes a Flight”.

We aim to identify the Generic and Subject Area Models that will help us to design the
final Top-Level Data Model to match our User Scenario.

Finally, we will design a Data Warehouse and Data Mart.

We start by reviewing our Generic Data Models.

We define a Generic Data Model as a generic Solution to a commonly recurring
requirement.

Wikipedia has an entry for Generic Data Models :-
e http://en.wikipedia.org/wiki/Generic data model

Our current list of 27 Generic Models appears on this page :-
e http://www.databaseanswers.org/data models/design patterns and generic models.htm
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http://www.databaseanswers.org/data_models/payments/index.htm
http://www.databaseanswers.org/data_models/financial_transactions/index.htm
http://www.databaseanswers.org/data_models/wholesale_banks_payment_systems/index.htm
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Step 2 : Define a Generic Customers Model

2.1 : Setting the Scene
This cartoon shows Customers in Starbucks.
We can identify the ‘Things of Interest’ as being :-
e Customers
e A Starbucks Product in the form of a cup of coffee
¢ A member of staff
e Payment

Therefore out starting-point is to identify a Customer-related Data Model that includes
these four ‘Things of Interest’.
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2.2 : Review available Customer Models
This Model is one of my early ones and dates from 2001.
It is on this page :-
e  http://www.databaseanswers.org/data models/customers commercial and personal/index.htm

It reflects my thinking and the style of Data Models I was using at that time.

It shows how Inheritance helps us to model both Commercial and Personal Customers.
However it doesn't show any details of other things that we are interested in, like
Payment Methods.

So we look for another Model which is a more suitable starting-point for a Customer who
is going to make a Purchase.

Barry Williams - Customers - Commercial and Personal;
D atabase Ananers
25th. August 2001

Customer Farson

customer id personid

data_from first_name

data_to last_name

other_customer_details gender
marital_status
other_person_details

Commerzial Customer Persanal Customer

propensity_to_buy
other_personal_customer_details

COMpany_name
industry_categony
other_commercial_details

Commearcial Customer Contact
- job_title
other_contact_details



http://www.databaseanswers.org/data_models/customers_commercial_and_personal/index.htm
../../../../../Internet/dba_org/data_models/customers_commercial_and_personal/index.htm
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2.3 : Customers and Addresses

This Model is a later one and dates from 2006.
It shows my evolution to a different Modelling Tool (Dezign) and style.
It is on this page :-
e http://www.databaseanswers.org/data models/customers and addresses/index.htm

It shows a general solution for Customers and Addresses.
We will have to add more Customer-related items to the Customer Entity but it is fine for
a starting-point for Address details.

It is useful to track a history of Address changes and also to be able to store multiple
Addresses for the same Customer, such as Home, Work, Delivery and so on.

However it doesn't show any details of other things that we are interested in, like
Purchases and Payment Methods.

So we look for another Model which is a more suitable starting-point for a Customer who
is going to make a Purchase.

-C ustomers [Addressesj (Ref_ﬂlddres s_Tyrpesj
! 1 il
| | |
I_

The Address Type depends

on the Customer because
}i #\ A the same Address could be

used for different purposes
C ustomer_Address 95 by different Customers.



http://www.databaseanswers.org/data_models/customers_and_addresses/index.htm
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2.4 : Customers and Purchases

In this Step, a Customer makes a Purchase
This Customers and Orders Model also dates from 2010.

It includes (Customer-related) Mailshots and (Product-related) Promotions.
It is comprehensive so we decide to include it.
It is on this page :-
. http://www.databaseanswers.org/data models/retail customers/customers and orders model.htm

However, it does not include Payments which we consider to be very important.

So we decide to look for a more suitable Data Model.

Cu=ztomers and Orders Data Model
Barry Wiliams
[Mﬁilshﬂt_{:ﬂmpaignsj [{:ust{-mem:] Databasefnswers.org ‘}E —l
_L_I_ Thiz Model =hows only Entity namez I
-1 -1 to make it easy to understand @ —_—

|I__

1] g ﬁ\ i
[_I'.ﬂ ailshot_Custom erg) : Shopping_Carts ) Products (Pmduct_PmmoﬂonrJ

i

L

I

(invoices o — — — Shopping_Cart_Contents) |
T T [l

||

{———J%%zzzz%——l Ty 3
iAW _ :
[PDS_Transacﬂonsj [ShipmentsH[Shipment_ltems]}@{[)rder_ltemsj (PmdUCtS_Ir‘l_Promononsj



http://www.databaseanswers.org/data_models/retail_customers/customers_and_orders_model.htm
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2.5 : A Customer makes a Purchase and a Payment

Then we find this Model which includes Payments in a way that is economical and
natural.

We can see that it has added Payment Methods Reference Data, in other words, our
standard Payment Methods, such as Credit and Debit Cards and Cash.

The Customer Payment Methods Entity shows us that we can record specific Payments
Methods for specific Customers.

Then the relationship between the Customer Payment Methods Entity and Payments
allows us to record which of the specific Payment Methods the Customer has chosen to
use for this particular Purchase.

This Data Model is on this page :-
° http://www.databaseanswers.org/data models/retail customers/customers purchases and payment
s _model.htm

We decide to include this Model because it includes Customers, Purchases and Payment
Methods.

[Ref_{: ountry_Cod es]

i
—| Ref_Customer_Categories
l_

Customers }}0— —[
L

- |_(Ref_G ender_Cod esj

[Ref_Payrm ent_Method s)

uil i

[I'.ﬂﬂilalmt_{: ampaigns‘a lﬁ:usmm er_Payment_Method ﬁj

-

:

i i K /(R o
(Mailshot_Customers) (Shopping_Carts)  (Purchases}—-o<(Payments)
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2.6 A Generic Customer Model

For our Generic Customer Model, we decide that we want something basic, that include
Addresses and Payment Methods.
We cannot find anything suitable, so we create one by combining two other Data Models.

We have a starting-point on this page :-
e http://www.databaseanswers.org/data _models/customers generic model/index.htm

Generic Data Model for Customers

Databasefnswers.org

Barry Williams
February 1st. 2014

Ref_Payment_Methods

eg Cash, Chaps
eg Diners Club

Payment_Method_Name
eq Amex, Bank Transfer

eg MasterCard, Viza

Customers Addresses
@ Payment_Method_Code @ Customer_ID (P} ﬁddress_lD
Customer_MName line_1
Date_Became_Customer line_2
Date_Last_Contacted line_3
Other_Details city
" county_province
A - —l— zip_or_postcode
| country
| | other_address_details
| 1
L
10
a3 g (,‘J-T'\*

Customers_Payment_Method s-\'

Customer_Addresses

Customer_ID
Payment_Method_Code
Date_of Expiry
Card_Number
Security_Number
Other_Detailz

address_id
address lype code
customer_id
date_address_from
date_address to

0eee

customer_address_id

50—

The Address Type depends
on the Customer because
the same Address could be
used for different purposes
by different Customers.

( Ref_Address_Types ]

iy address_type_code
addresz_type_ description
eg Biling, Delivery
eg Residential, Work



http://www.databaseanswers.org/data_models/customers_generic_model/index.htm
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2.7 Subject Area Model for Parties

We have almost thirty different Customer-related Models on our Web Site and when we
think about the most suitable Subject Area for Customers we decide that the best one is
Parties, Roles and Customers.

This is because it is the most general.

The Data Model is on this page :-
e http://www.databaseanswers.org/data_models/parties_roles and customers/index.htm

In English, we would say that a Party is a Person, Group or Organisation.

A Party can then play different Roles in different Events.

For example, when we take a ride in a taxi, the taxi-driver is a Supplier, but when he (or
she) buys petrol (or gas if you are in the States) then the taxi-driver is a Customer.

This situation is shown in this Model :-

| Ref_Event Types | [ Events

@ Event_Type_Code @ Event_ID
Event Type_Name — — g @ Event Type Code
Event_Type_Description Event_Date_Time
eg Sale, Purchase Other_User_Details

f Ref_Roles 1 Parties_in_Events Parties [ Group_Members
@ Role_Code B | R - | | @ Party_ID Party_ID
Role_Description Event_ID ' Phone_Number } i@ Growp_ID
eg Buyer, Customer @ Rols_Code Email_Address @ Member_From_Date
Address Member_To_Date
Other_Party_Details .

O
|

[' People ] lf Organizations | |r Groups

Perzon_ID Organisartion_ID Group_ID
Frst_Name Organization_Name: Group_Name
Last_Name Other_Organisation_Details Group_Description

Other_Party_Details Other_Group_Details



http://www.databaseanswers.org/data_models/parties_roles_and_customers/index.htm
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Step 3 : Define a Generic Customer Services Models
This is a very powerful Generic Model because it applies to wide range if situations.

It usually involves a Customer being provided with a Service by a Supplier.
This may involve a Payment which we discuss in the next Chapter,

3.1 : Setting the Scene

We can identify the ‘Things of Interest’ for a Payment as being :-
e The Person or organisation making the Payment
e The Person or organisation receiving the Payment
e The Payment Method - such as a Credit or Debit Card

3.2 The Generic Model

Our Generic Customer Services Model on this page :-
. http://www.databaseanswers.org/data models/customers and services generic/index.htm

The Model looks like this :-

faEEEE—
NOTES Customers If Addresses ]
1) We do not always know

a Customer's address. @ BT }Eﬁl— — @ Address_ID

Therefore, the relationship @ Address_ID Address_Details
shows a small circle at the Customer_MName N
Addreszes end. Customer_Phone

2} Documents are not always .
Email_&dd
signed by a member of Staff, e Ref_Outlet_Types 1

Therefore, the relation=hip o -l @ Outlet_Type_Code

shows a small circle at the f Outlet_Type_Description
Staff end.

| eqg Office, Store

RN

(

Services Service_Requests }g| ( Outlets
@ Service_ID @ Service_Request_ID @ Outlet_ID
SE.‘F'fiCE_NﬂI'HE_|- - i Customer_ID = @ Outlst_Type Code
Other_Details @ Outlet 1D Outlet_Details
) Related Service Reguest ID
f_ Ref_Status_Codes @ service_ID
- @ Ststvs Code
@ ns_Lo E_! ) —f — —= Service_Request_Date
Status_Description Other Detals
eg Cancelled, Completed

’ +

5

Documents (
() Document_Type_Code
Document_Type Description

Ref_Document_Types |

» Document_ID o

@ Document Type_ Cods

@ Service Request (D eg Asseszment, Contract

@ Signed by Staff ID
Date_Document_Created
Document_Name
Document_Text
Other_Details

12
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3.3 Subject Area Model for Insurance

This builds on the Generic Customer-Services Model :-
. http://www.databaseanswers.org/data models/insurance and eclaims/index.htm

L

Ref_Claim_Types

PK Claim_Type_Code
Claim_Types_Description
&g 1 = Child Birth
eg 2 = Handphone Subsidy
eg 3 = Overtime Meal Subsidy

( Customers ]

PK Customer_ID
Cusztomer_Detailz

1

Policies

PK Policy_ID

FK Customer_ID

FK Policy Type Code
Start_Date
End_Date
Other_Detailz

r{Zlaim s_Processing_ Stagesﬂ

Claim_Headers

PK Claim_Stage_ID

FK Next Claim_Stage 1D
Claim_Status_Mame
Claim_5Status_Description
Other_Detailz

'f - -
Claims_Processing

FK Claim_ID
FK Claim_OQutcome_Code
FK Claim_Stage ID

PK Claim_Header ID |20 — — —

FK Claim_Status Code

FK Claim_Type_ Code

FK Policy_ID
Date_of_Claim
Date_of_Settlernent
Amount_Claimed
Amount_Piad
Other_Detailz

}g____

Cata Model for Insurance and eClaims
with Reference Data Tables
Barry Wiliamz
DatabazeAnzwers.org
August 21st. 2011

( Ref_Policy_Types ]

PK Policy_Type_Code
Policy_Type_Description

( Ref_Claim_Status 1

PK Claim_5Status_Code
Claim_Status Description
&g Dizputed, In Progress, Settled

f Ref_Document_Types _]

PK Document_Type_Code
Document_Type_Description
eq Azsezzor-z Report
&g Medical Report

PK Claim_Processing_ID =5— — 9— |PK Staff_ID

Staff_Details

FK Stsff ID SO J'

Ref_Stage Outcomes

Other_Detailz PK

",

Claim_Outcome_Code
Claim_Qutcome_Deszcription
eg Dizputed, In Progress, Settled

( Claims_Documents

PF Claim_ID

PF Document_Type_Code

FK Crested by Staff ID
Created_Date
Other_Detailz



http://www.databaseanswers.org/data_models/insurance_and_eclaims/index.htm
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3.4 Claims showing Inheritance for Claim Types

This is a variation on the versions above which emphasises the possibility of modelling
Claims using Inheritance.

It is shown on the same page as the Model above.

Data Model for Ingurance and eClaims
zhowing Inheritance
Barry Wiliame
Databazefnzwers.org
August 21=t. 2011

Ref_Claim_Types ] Claim_Headers We recommend that SOL SELECT
Wiews are created to retrieve and
PK Claim_Type_Code PK Claim_Header_ID display data for the separate Sub-Type
Claim_Types_Description Ve FK Claim_5tatus_Code combined with the Super-Type attributes,
&g 1 = Child Birth FK Claim_Type_ Code
eg 2 = Handphone Subsidy FK Policy 1D
eg 3 = Overtime Meal Subsidy Date_of_Claim We alzo recommend that SOL
- Date_of Settement Databaze/Stored Procedures
Armount_Claimed are created to update data for
Thiz logical design =shows Amount Piad the =eparate Sub-Types.
a Super-Type Tables for Other D_Etﬂits
Claim_Headers with three - — _;
zeparate Sub-Types.
There are three options for We alzo recommend that the initial
the physical de=ign :- de=ign =hould have a single large
1} create the tables az =hown here, Table for all the data tems.
2} create one Table at the top level This will be the basis for a Data
wiith all atrributes O Warehouse which can later be
3) create three Tablez at the lower level extended by the addition of Data
with attribute= copied from the top Martz which will not disturb the
Super-Type and the specific Sub-Type Views and Stored/Databasze procedures)
attributes in ach of the three Tables.

I

( Claim_Type_1 W f Claim_Type_2 ( Claim_Type 3 |
PF Claim_Header_ID {PF Claim_Header_ID J {pF Claim_Header_ID
=3

Child_Birth_Date Handphone_Subsidy Detai Overtime_Meal_Subsidy_Details
Child_Birth_Gender

Other_Child_Birth_Details
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Step 4 : Define a Generic Payments Models
The usual pattern of a Pattern is that it involves Payment from one Party to another Party using one
of an appropriate number of available Payment Methods.

For Retail Payments, this will include Credit or Debit Cards, or of course, Cash.

4.1 : Setting the Scene

We can identify the ‘Things of Interest’ for a Payment as being :-
e The Person or organisation making the Payment
e The Person or organisation receiving the Payment
e The Payment Method - such as a Credit or Debit Card

4.2 The Generic Model

Our Generic Payments Model on this page :-
e  http://www.databaseanswers.org/data models/payments generic model/index.htm

The Model reflects our orientation to Retail Customers and looks like this :-

Generic Data Model for Payments Thiz Model reflects
Barry Wiliams a Retail background
Databasefnswers.org
February 1st. 2014

( Customers ) |( Ref_Paymenti_Methods ]

PK Payment_Method_Code
Payment_Method_Mame
eqg Amex, Bank Transfer
eqg Cash, Diners Club
&g MasterCard, Visa

il

PK Customer_ID
Customer_Name
Other_Detailz

Accounts

PK Account|_ID

FK Custormer_iD
Account_Name
Current_Balance i1] b}
Other_Detailz

-
L

fE:ustu:rm ers_Payment_Method Q‘

PF Payment_Method_Code
Card_MNumber
Card_Expiry_Date

Payments = _|_ Card_Security_Mumber

PK Payment_ID Other_Details

FK Accouni 1D
FK Customer_ID
FK Payment_Method Code

i PF Customer_ID
A

FK Payment Ststus Code (— Ref_Payment_Status
Date_of_Payment Lo || PK payment_status_code
Amount_of_Payment payment_status_description
Other_Details eg Cancelled, Completed

eq Disputed or Challenged

15
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You can see that it shows a Customer who makes Payments using a Credit or Debit Card
which is associated with a Bank Account.

It is a simple Model but it provides a good starting-point for the design of Subject Area
Payments Models.

4.3 Subject Area Model for Payments

This builds on the Generic Model and is appropriate to a wide range of situations

It provides an overview of the Entity-Relationship Diagram (ERD) on this page :-
e  http://www.databaseanswers.org/data models/payments/index.htm

|/ Ref_Transaction_Types ‘]

| Transactions |
] PK transaction_type_code
PK Transaction_|D - -
PK P T Cod = }g_ — _|. ' -
arty_Type_Code Fi Transsction_Type_Co transaction_type_description

Party_type_Description Other Details eg Adjustment, Refund
&g Bank Account i eg Payment

eqg Credit Card Holder

[' Ref_Party_Types

@

?\ ( Ref_Currency_Codes ]
; Payments PK Currency_Code
Parties }.g - _| Currency_Code_Name
PF Payment_ID eq USD
FK Card Number
FK Parly Type Code - 'Q‘{ Fi Payer Party ID
F‘arty_Name. Fi Payee Counterparty Baty ID Ref_Payment_Methods
e D FK Payment_Method_Code PK Payment_Method_Code
FK Payment_From_Currency_Code Payment_Method_Name
( Payment_Requests 1 FK Payment_To_Currency Code [0 - — 4 eqg Amex, Bank Transfer
y! _heq FK Payment Request ID eg Cash, Chaps
PK Payment_Request ID - 5 { FK Payment Status Code eq Diners Club
FK Data Source Code Date_of Payment eqg MasterCard, Visa
Other_Details Amount_of_Payment
\% Other_Details
| I e
l
[ Ref_Data_Sources | Ref_Payment_Status | i
PK Data_Sourc_Code PK Payment_Status_Code ﬁuﬂaster_Card_Numbers
FK Dats Source Type Code Payment_Status Descrption PK Card Number
Data_Source_MName eg Cancelled, Completed Fi Accoanﬂ_n'ﬂ
&g Disputed or Challenged Card Holder Name
¥ Expiry_Date
Other_Details

1 7
( Account_Holders 1 Ir Accounts

Ref_Data_Source_Types
PK Account_Holder_ID
PK Data_5 T Cod " — _— i
_Source_Type_Code Account_Holder_Name —t —8<T| FK Account_Holder D

Data_Source_Type_Description Other Detai Account_MName
&g Chaps, ODBC, JDBC, SWIFT Br_Delals Current_Balance
eg Data Extract, Data Feed Other_Details

PK Account_ID



http://www.databaseanswers.org/data_models/payments/index.htm
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4.4 Data Architecture
This Data Architecture shows that Payment Instructions are processed by a Payments
Engine, which includes the Payments Platform and Payments Data Model.
The Platform can process Messages in standard Formats and load the data in accordance
with the design of the Data Model.
After Payments are processed, Payment Conformations are generated and standard
Reports can be generated.
/ Payments Engine \
Payments
Data Model
Payment Payment
Instructions Confirmations
1 Payments Platform _
(eg Mapping to Model)
Standard Message k / Standard

Formats -

Reports
eg Chaps, SWIFT

4.5 Wholesale Banks Payments Subject Area Model

Wholesale Banking is defined by Wikipedia on this page :-
e http://en.wikipedia.org/wiki/Wholesale banking

It says :-

“"Wholesale banking is the provision of services by banks to organisations such as
Mortgage Brokers, large corporate clients, mid-sized companies, real estate developers
and investors, international trade finance businesses, institutional customers (such as
pension funds and government entities/agencies), and services offered to other banks or
other financial institutions.

Modern wholesale banks are engaged in: finance wholesaling, underwriting, market
making, consultancy, mergers and acquisitions, fund management”.


http://en.wikipedia.org/wiki/Wholesale_banking
http://en.wikipedia.org/wiki/Mortgage_Broker
http://en.wikipedia.org/wiki/Real_estate_developer
http://en.wikipedia.org/wiki/Investor
http://en.wikipedia.org/wiki/Institutional_customers
http://en.wikipedia.org/wiki/Pension_fund
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We have a Payments Model for Wholesale Banks on this page :-
. http://www.databaseanswers.org/data models/wholesale banks payment systems/index.htm

Barry Williams
Databasefnswers.org
February 2nd. 2014

Data Model for Wholegale Banks Payments Systems

[Transaction Pl aﬂorms]

The Front-Office Payment Hub
i& a single integration peint for |

enhanced multi-channel acces!

I}ront Office Payment Hub Orchestration Hub Back End Payment HubJ
i

(Input Systems Host Systems]

The Back-End Payment Hub iz a
single "aggregaron” point for
enhanced multi-networks access|

Settlement Networks
O ;

——
b -

el

5
a

w

r

@_

@ Check Clearing

(High Value, Wire) (Remittance}

|
[Transfersj [Check Issuance) [Core Banking] {In-House

4.6 Wholesale Banks Payments Canonical Model

This Canonical Model is on this page :-

. http://www.databaseanswers.org/data_models/wholesale banks payment systems/canonical data_model.htm

There are two relationships between the Currency Codes and the Payments Entities.
This is because a Payment might involve two Currencies.

[_Ref_[}ata Sources

Eg- — — )

! A,

-

EPayrment_Requests)_} S —ec::};\.g_| _(Payrment_{:unﬂnnaﬂonsj
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Step 5 : Define a Generic Reservations Model

5.1 The Generic Reservations Model

In this Step of the User Scenario, our Customer makes a Reservation for a Flight

Our Generic Model is on this page :-
. http://www.databaseanswers.org/data models/generic reservations/index.htm

This Model provides for Reservations for a Facility at a specific Date and Time.

f Ref_Customer_Status

]

if customer_status_code*
customer_status _description

19

Customers

&g Good, Bad.
Staff Addresses

@ stafi_ic* @ address_id®

@ stalf_address id* line_1_number_building
nicknarne line_2_number_strest
firzst_name line_3_area_localty
middle_name %Q _____ city
last_name Zip_postcode
date_of_birth gtate_province county
date_joined_staff country
date_left_staff other_address_details
other_staff_detailz

. J

Ref_Facility_Levels

é{ i

Facilities |

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

> iy sddress_id*
facility_name
Ref_Facility_Categories facility_price
(@ category_code* — e facility_description
category_code_description other_facilty_details
eg Cinema, Driving School, etc.
n A

— o= @ tevel_coder

a4
P facility_ic*

@ parent_facility _id
@ category_cods*

A

Reservations

reservation_id*
customer_id*

facility_id*
reservation status code™®
staff_id*
reservation_datetime_from
reservation_datetme_to
other_reservation_details

eeeee

A

H— — o<

— 8 @ customer_id*

@ customer_sddress_id*

@ customer_ststus_code®
date_became_customer
date_of_birth
firzt_name
last_name
amount_outstanding
email_address
phone_number
cell_mobile_phone_number
other_customer_details

1

Ref_Reservation_Status w

e — —]

@ reservation_status_code*
reservation_status description
&g Cancelled, Completed.
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5.2 Subject Area Airline Reservations Model

This Airline Reservations Model dates from 2008 and is shown on this page :-

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

We have added some things that are common with Air Travel which are not common

with Generic Reservations described above.
These include Bookings Agents, Legs in an Itinerary, Costs and Payments.

Airline Reservations Data Model
Barry Wiliams
DataBaseAnswers.org
November 20th. 2008

| Payments

@ payment_id

@ psyment_ststus_code
payment_date
payment_amount

Booking_Agents

@ agent_id

agent_name
agent_details

A

ltinerary_Reservations

@ reservation_id

@ sgent_id

@ passenger_id

@ reservatiion_status code

@ tickst_type_code

@ travel_class code
date_reservation_made
number_in_party

{

| Reservation_Paym entsw

reservation_id
payment_id

Passengers

@ passenger_id
firzt_name
second_name
last_name
phone_number

||— email_address

address_lines

city
state_province_county
country
other_paszenger_detailz

(Traml_CIass_Capacitﬂ
aircraft_type_code
travel_class_code

seat_capacity

|_____l

A

Legs
@ leo_id
@ fight_number
origin_airport
destination_airport
actual_departure_time
actual_arrival_time

-

L

tinerary_Legs

reservation_id

@ airport_code
airport_name

airport_location
other_details

Flight_Schedules

@ flight_number

@ sirtine_code

@ vsual_sircrait_type_code

@ origin_sirport_code

@ destination_airport_code
departure_date_time
arrival_date_time

T
|

Ref_Calendar

@ day_date
day_number

business_day_yn

Flight_Costs

flight_number
aircraft_type_code
valid_from_date
@ valid_to_date
flight_cost
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Step 6 : Define a Generic Travel Model

6.1 Public Transport Model

This Model dates from 2009, and is included in this page :-
e http://www.databaseanswers.org/data models/public transport/index.htm

This Model allows us to define an Itinerary consisting of multiple journeys by Train, Bus
and any other type of Public Transport.

However, we like this because it means that this economical Model is more powerful than
we need in a way for our current requirement that will certainly be useful in a Subject
Area Model.

So we decide to include this Model.
It includes Payments but not with the detail in our previous Customers, Purchases and
Payments Model.

Data Model for Public Tranzport

Passengers showing all Attributes
@ passenger_id Barry Wiliamz
first_name DataBaseAnzwers.org
second name October 18th. 2008

lazt_nams
phone_number
email_addresz

Places

addrezz_lines @ place_id
city place_name
state_province_county place_location

country other_detailz
other_paszenger_detailz

Ref_Transport_Modes

| @ transport_mode_code

R tranzpert_meds_name
tranzport_mods_description
Itinerary_Bookings Timetables &g Bus, DiakA-Ride, Ferry
@ itinerary_booking_id @ timetable_entry_id sy — — — — b4 =g Overground Train
@ sp=ntiv @ trenzport_moce_code &g Underground Train

@ so

ort_operator id

@ travel_class_cods Transport_Operators
date_booking_made departurs_date time %a _____ |_ @ transport_operator_id
number_in_party arrival_date_time tranzport_operator_name

other_details tranzport_operator_country
T T T other_detailz
‘L ( Ref_Passenger_Categories
/1\ @ passenger_category_code
i i - - paszengs Sgory, ]
@ payment_id Legs Timetable_Prices passenger_category_nam
@ payme - — passenger_category_description
N @ lea_id @ timetable_price_id o —} ¢g Adul, Student
@ scheduls_entry_id passenger_category_code & Senior Ciizen
leg_origin @ _id
. leg_destination ype_code
actual departure_time valid_to_date Ref Ticket Types
actual_arrival_time timetable_price o — — -+ — —
other_details other_details @ ticket type_code
B ticket_type_nams
1 ticket_type_description
eg Early Booking
eg Flexible, Standard
Booking_Payments Itinerary_Legs

itinerary_booking_id tinerary_booking_id

payment_id leq_id
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6.2 The Customer travels by Train

This shows a Passenger getting on the Heathrow Express Train that travels between Heathrow
Airport and London :-

The ‘Things of Interest’ for us are :-

e Passenger (or Customer) with Baggage

e Train (a Service)
She probably has already purchased a ticket, but she could possibly do that on the train.
She has a Bag, but will not have a reservation for a specific Seat.

The Queen of England used to have a private train, but for the rest of us, Train travel is always
Public Transport.

Therefore, we can meet this requirement using the Generic Model of Public Transport that we
discussed above.

6.3 Subject Area Model for Air Transport

In this Scenario, the Customer travels by plane.
This Model is shown on this page :-

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

It shows the Events that occur when a Passenger takes a Flight :-
1. Make a Reservation — we have discussed this earlier.
2. Check-In for the Flight, including Baggage.
3. Board the Aircraft
4. Travel in Flight

5. Disembark on arrival at the destination.
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This Model is very small, economical and powerful.

It does not show all the details of the data involved but these can easily be derived and we discuss
them when we come to look at the design of the Data Mart.

[CuSTOMER_EVENTS)

I
(_I'.I'Ia ke_Res enratim;J
Check-In In_Flight

Board_Aircraft

6.4 Subject Area Model for Trains and Boats and Planes

At this point, we think about integrating the Public Transport Model with the Airline
Operations Model.

For example, we consider replacing the two Models by the one for Trains and Boats
and Planes

This Model dates from 2013 and is on this page :-

e http://www.databaseanswers.org/data_models/trains _and boats and planes/index.htm

When we look at this Model, we realise that we can use a general word ‘Journeys’ for
Train Journey and a Flight with an Airline.
For a Flight, the Airline is an Operating Company and the Locations are Airports.

We use Inheritance to define a Journeys ‘Super-Type’ and Boat, Flight and Train
Journeys as ‘Sub-Types'.

Using this approach we put the common data for all Journeys into the Journeys Entity
and the separate data that applies to specific types of Journeys into the appropriate
Entities that we have called Boat, Flight and Train Journeys.

For example, all Journeys have an Origin and a Destination.
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However we realise that we have not included Reservations so this Model is useful but
limited..

| Ref_Location_Types w | Ref_Journey_Types | Cata Model for Trains and Boats and Planes
= = Barry Wiliams
(@ Location_Type_Code @ Journey_Type_Code December 21st. 2013
Location_Type_Description Journey_Type_Description Database/nswers.org
eg Airport, Seaport, Train Station eg Flight, River Cruise, Train Ride
| e
A i A
[ Ref Locations Joumeys | Operating_Companies
@ Location_Code @ Journey_ID @ Operating_Company_ID
@ Location _T_',.:oe Code @ Origin_Location_Cods @ Journey_Type_Code
Lgcatign_Name_ - _9_<_: @ Destination_Location_Code }-@ e Operating_Company_MName
Lucatiun_Descriptiun @ Joumey_Type Code Operating_Company_Details
eq Grand Central Station @ Opersting Company_ID eg Airline, Shipping Company
eg Heathrow Airport Passenger_Classes_Provided eq Train Operating Company
Start_Date_and_Time
End_Date_and Time
Other_Details

O
n

Boat_Journeys Flight_Journeys Train_Journeys

Boat_Journey_ID Flight_Journey_ID

Train_Journey_ID
Train_Journey_Details

Name_of_Boat Flight_Number
Port_of_Registration Other Details

Other_Details

However, we come to the conclusion that making a Flight Reservation and travelling by train do not
have much in common.

What we have in this ‘Trains and Boats and Planes’ Model is simply the fact that all Journeys have
something in common. Therefore, we decide to keep the Public Transport Model for the Train
journey and compare the Airline Reservations Model with the “Generic Reservations” Model.

Step 7 : Review progress
At this point, we review our progress and realise that we have a complex situation
involving many Data Models that we want to integrate into one Model.

We have Customers, Passengers, Products, Purchases, Payments, Airline Flight
Reservations and Travel by Train and Plane.

However, I realised that travelling by Train and making a Reservation for a Flight do not
much in common except that they are both related to Transport.
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Therefore the natural solution involves two separate Data Models.

Our overall objective in this document is to talk through the process of design an
integrated Data Model that has as small number of Entities as possible for the User
Scenario that we defined at the beginning.

We also want to review and validate our candidates for Generic Data Models and create
new ones as appropriate.

For example, we have reviewed our Generic Reservations Model and decided it needs

work to incorporate Flight Reservations because it started out as a simple Model to book
Theatre seats.

Step 8 : Adopt the Canonical Data Model

At this point we decide to use our Canonical Data Model because its Event-Oriented
Approach is very economical and very powerful.

It is on this page :-

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

The type of Documents include Sales Receipts for our Purchases and Train Tickets.
Organisations include Airlines, Train Companies

Products include our retail Purchases and Services include Train Journeys and Airline
Flights.

The People are, of course, individuals and the Roles they can play include Customers,
Staff of Organisations, such as Shops, Airlines or Train Companies.

The Types of Events can include making a Purchase, buying a Train Ticket, and making a
Flight Reservation and so on.

From this brief description, we can see that the Event approach provides us with a Data
Model that is both powerful and economical.
In other words, with a small humber of Entities we can cover a wide range of situations.

| Products_Senvices ; g .Dnjf.m.izﬂi.ium.g

RN R R RE RI RO R RS

................................
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Step 9 : Define Top-Level Model with Customers

Below, we show the Top-Level Data Model with Customers.
In the next Model, we replace Customers with Parties.

Logically, these are equivalent but the Parties approach is more general and favoured by
professional Data Modellers.

You can choose the one which is more appropriate to your situation.
The Parties approach helps to avoid discrepancies in analysis and BI where the same
organisation might be counted twice.

When we use Events, the details of the individual Events are concealed.

EVENT TY'PES include Customers LDC&TIDNE— include -
1} Make a Purchase 1) Airports
2} Make a Reservation 2} Retail Stores

3) Take a Train Trip 3) Train Stations
4) Take a Flight

Ref_Event_Types

Services —<

Locations

Customer_Events o —|

—L \y DOCURENT TYPES include -
| | 1} Flight Documents
[ 2) Flight Shedules
3) Sales Receipts
:L 4) Train Tickets
|

5) Train Timetables

|
d
A

[Event_l)ocum ents]%O—F {Ref_Dcrcu ment_Tyrpesj
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Step 10 : Define Top-Level Model with Parties
In this Model, we show Parties instead of Customers as an Entity.

EVENT TYPES include -] LOCATIONS include - PARTES include - | |ROLES include -
1) Make a Purchase 1} Airports 1) Groups 1} Customers
2) Make a Reservation 2} Retail Stores 2} Organisations 2) Staff

3) Take a Train Trip 3) Train Stations 3) People 3) Suppliers

4} Take a Flight

g

- — e-e;—‘:CPartg.r_and_RoIes_in_Event?a

DOCUMENT TYPES include -
1} Flight Documents.

2} Flight Shedules

3) Sale= Receipts

4} Train Tickets

5) Train Timetables

[Event_Dcrcu ITIEMSJ%B —+ {Ref_Document_Typesj

Step 11 : Review the List of Generic Data Models

We have seen the benefits of Generic Data Models
At this final stage, we have identified the following Subject Areas for Generic Models :-

e Parties, Roles and Customers
o  http://www.databaseanswers.org/data models/parties roles and customers/index.htm

Step 12 : Review the List of Subject Area Data Models

We have seen the benefits of Generic Data Models

At this final stage, we have identified the following Subject Area Models :-
e Customers, Purchases and Payment
o http://www.databaseanswers.org/data models/retail customers/customers p
urchases and payments model.htm

e Events (Canonical Data Model)
o http://www.databaseanswers.org/data models/canonical data models/index.htm

e Public Transport
o http://www.databaseanswers.org/data models/public transport/index.htm

¢ Reservations (Generic) -
o http://www.databaseanswers.org/data models/generic reservations/index.htm
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Step 13 : Design the Data Warehouse

13.1 A Generic Data Warehouse
Our Data Warehouse is a Generic Third-Normal Form design.

At (aeaon)

I:Proilfcts] [Cusic:mer_Purcha_ls_es]%La_

M ]

[Pmducts_i n_Purcha sesjl (Event_[}ocuments]

13.2 Our Specific Data Warehouse

Our Data Warehouse has a Third-Normal Form design and is the same as our final Top-
Level Model with Customers.

LOCATIONS include - Customers
1} Airports
2} Retail Stores I~

3) Train Stations

({:ustom ers_Add resses]

&£

|
|
|
: &
Services : |
T |

o — — —o—(aaaresse)

DOCUMENT TYPES include -
1} Flight Documents

2) Sale= Receipts

3} Train Tickets

4]
Ref_Event_TypesH 9{ Customer_Events

EVEMT TY'PES include :H —I—
1) Make a Purchase |
2} Make a Reservation

3) Take a Train Trip |

4) Take a Flifght ﬁ\

[{:usmm er_Events_Docu ments]%D—F {RET_DDC“ me"t_T‘.l'ﬂE-‘Sj
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Step 14 : Design the Data Marts

14.1 A Generic Data Mart

This simple design is one of the most commonly quoted Generic Data Mart.
It has only four Dimensions :-

e Customers

e Locations

e Products

e Time-Periods

i~ "
Sl e Common_Generic_Data_Mart Ll
(@ Customer_ID @ ractD (1] PPrc:jdl.;tct__rID 3
customer_number " roduct_Type_Code
Customer_Mame g 5 i_ @ T ; ; *— Product_Mame
» @ Location ID e
Customer_Phone @ Eroduct 1D roduct_Price .
Other_Customer_Details @ Reporting_Day_Dste Other_Product_Detailz
h S — ., -~
Sales_Value
Locations _g,_(.}é Sales_Wolume r_:_,g_| —|Ref_Calendar
@ Location_ID @ Day_Date

Location_Details
A

14.2 Translating Generic Terms

We can use this common design to create a range of Generic Reports and then translate
the Common Terms into specific ones for our area of interest.

In this case we are interested in Travel and our translation would look like this :-

GENERIC TERM TRAVEL-SPECIFIC TERM
Customers Passengers

Locations Airports and Train Stations
Products Flights and Train Journeys
Time Periods Time Periods

14.3 Specific Data Marts

14.3.1 Requirements for our Specific Data Marts

When we look at the full list of possible data items that could be Dimensions in our Data

Mart we come up with the following list :-
e Airlines

Customers

Documents

Events

Journeys

Locations

Mailshots

Payment Methods

Products

Purchases

Services

Staff
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Stores
Suppliers
Time-Periods
Travel Classes

Next we consider the fact that our Data Mart is going to be used to provide data for
Business Intelligence, Performance Reports and a range of Analytics.

Then we look at the list of possible data items to decide if we are they are going to be
included in any analysis that we think is a realistic requirement.

We decide to leave out the following items:-
e Customers - because we are not interested in specific individuals
¢ Documents - because they are always a by-product of something like a Ticket
for a Train Journey that we are going to include anyway.
e Staff — because we are not interested in that level of analysis

Because we have areas of data which are not related we decide to design two Data Marts
which share Conformed Dimensions.
We define a simple example here with just a few Dimensions to explain the basics.

14.3.2 Phase 1 - Two Data Marts

We start with two specific Data Marts — one for Retail Sales and the other for Travel.

For each Mart, the Foreign Keys (marked with ‘FK’) are the Dimensions, and the Sales Value
and Volumes are the Facts.

These are the basic Facts and we can expect to have other derived Facts, such as
percentages, changes, Key Performance Indicators (KPIs) and so on.

For the Retail Data Mart, we have one Location, which is the shop or outlet where the Retail
Purchase was made.

For the Travel Data Mart, we have two Locations, which are the Origin and Destination of
the Travel.

[ata Marts - Phase 1
Barry Wiliamsz.
Database Answers.org
January 30th. 2014

5 5
Retail_Data_Mart " Travel Data_Mart
@ Fact_ID @ Fact_ID
@ Location 1D @ Origin_Location ID
@ Froduct ID @ Destinstion_Location_ID
@ Reporting_Day_Date @ Reporting_Day_Date
Sales Value @ Service ID
Sales Volume Cales ‘-.:alue
E Sales_Volume
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14.3.3 Phase 2 — Add Conformed Dimensions

The two Marts will share some Dimensions, in this Case, Location and Dates.
This means, of course, that the Marts will use the same values for Locations and Dates.

In this case, we refer to these as Conformed Dimensions

Data Marts - Phaze 2
Barry Wiliams
Databasze Answers.org
January 30th. 2014

DESIGM NOTE A1

The Dimensions that are shared between the two
Datas Marts, namehy, Calendar and Location are
referred to as "Conformed Dimensions’

They must have the same values when they are
used in the two Data Maris.

| Ref_Location_Types

(@ Location_Type_Code
Location_Type_Name

Location_Type_Description
eq Airport, Retail Shop, Train Station

-
",

(" Retail_Data_Mart | (" MDM_Locations | Travel_Data_Mart
Fact_ID Location_ID @ FactID

g Location_ID Foa—8 g LDCEM”__-I.}FE_CD[,E_E'E'CE @ Origin_Location_ID

@ Froduct ID Location_Details @ Destinstion_Location_ID

@ Reporting_Day_Date @ Reporting_Day_Date
Sales Value @ Service_ID
Sales_Volume oy ——— |—| Ref_Calendar m o] Sales_Value

& A @ Day_Date Sales_Volume

DESIGN NOTE 2

1} We consider Locations to be Master [ata

2} A Calendar is, of course, Reference Data
which has the same values wherever it iz used.
In addition, many large organizations have their
own "‘Business Calendars”.
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14.3.4 Phase 3 - Produce the complete Data Model

Finally, we add details of the Products and Services.
This Model is shown towards the bottom of this page :-

e http://www.databaseanswers.org/data _models/bmews design pattern 1/index.htm

Details of Products purchased are stored in the Retail Data Mart and details of Travels,
which are Services, are stored in the Travel Data Mart.

’

Names of Dimension Entities all begin with ‘Dim_".

MDM in the name of the Locations means that Locations are part of Master Data
Management, (‘MDM’).

Data Mart= - Phase 3
Barry Williams
Databaze Answers.org
February S5th. 2014

I

( Dim_Services
@ Sservice_ID

f Dim_Products

I

@ Product_D | Dim_Suppliers | i
ervice e_Mame
Product_Type_Mame @ Supplier_ID LI i
s Service_Name
Product_Name Supplier_Details Other Service Details
Other_Product_Details &g Airline B H

I
|

A AR

Retail_Data_Mart | [ Dim_MDM_Locations | [ Travel_Data_Mart
@ Fact_iD @ Location_ID @ Fact_D
@ Location_ID Cxo— — G—| @ Location_Type_ Code|—a —=a="-| @ Origin_Location_ID
@ Product ID Location_Type_MName @ Destination_Location_ID
@ Product Type Code Location_Details @ Reporting_Day_Date
@ Reporting_Day_Date @ Sssnvice ID
Sales_Walue @ Serw'c.e_?'_'.e;oe_cme
Sales_Volume @ Supplier_ID
h Sales_Value
H;/ Sales_Wolume
%, -

| 7
i ¢

( Ref_Product_Types_ w . NOTE ( Ref_Service_Types 1
Dimension Tables are named DIM_ -
@ Product_Type_Code @ Service_Type_Code
Product_Type_Mame Service_Type_Name
Product_Type Dezcription Service_Type_Description

eg Duty-Free Perfume at the Airport eg Airline Flight, Train Journey
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14.3.5 Phase 4 - Produce an alternative Design

This is an alternative design with just one Data Mart with all Dimensions.

Alternatve Single Data Mart
Barry Williams
Databaze Answers.org
January 30th. 2014

DESIGN MOTE

ou will =ee that all Redationships are optional
at both ends, except for the Ref_Calendar,
This iz because the only Dimenzions thiat

will b2 in every Query or Analysis iz the Time-Period,
which, of cour=e, is in the Calendar.
Therefore, every other Dimensions must be optional.

i -
Products_Purchased

@ Procuct ID
@ Product Type Code

Dimensional_Facts_Table Ref_Calendar
@ Event_ID s @ Record_ID
@ Destinartion_Location_ID
@ Event D |r Ref_Event_Types ]
Products . = <
@ Event Type Code @ Event_Type_Code
@ Product_ID —e——G<"| @ Location ID -
@ Froduct Type Code (@ Crigin_Location_ID (Ref_Product_Typea_
. A

2 = —L@ Product_Type_Code

-

@ Product_ID ° @< @ Reporting_Dsy_Dsie ( R — N
- A @ Service ID ef_Service_Types
. u E -
Locations @ Service_Type_Code _[@ Service_Type_Code
@ Supplier 1D g

(@ Location_ID

L

f Senrices_w ( Suppliers 1

L@ Sewice_ID| L@ Supplier_IDJ

Step 15 : Draw our Conclusions

When we review what we have done, we come to the following conclusion that it is
feasible to design a Top-Level Data Model by following this Approach

appropriate.

Establish a User Scenario to define the Requirements

Use a library of Generic and Subject Area Models to build on previous work.
Produce a draft of our Top-Level Model using our Library.

Validate all the Models that we use and add more to our Library as
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