RECALLS ON OBJECT DATA MODEL
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» Today, we recall notions of Information Modelling
- Object Data Model (ODM)
that are needed to understand the Operational DB in input to DW
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INFORMATION SYSTEMS
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Operational Systems

* Data are organized in a DB. What is modeled in a DB?

- Data are managed by a traditional DBMS.

* The applications are used to perform structured business operational

activities. [ sales and
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Figure 1.1: Transaction processing system 2



INFORMATION MODELING
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- A symbolic model is a subjective formal representation of ideas and knowledge about
some aspects of the real world (domain of discourse), designed to serve an explicit

purpose. aT— 2

i

DW: Data Models ﬁ <2 :



INFORMATION MODELING
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* A symbolic model is a subjective formal representation of ideas and knowledge about
some aspects of the real world (domain of discourse), designed to serve an explicit
purpose.

What is the problem?
- Conceptual data model: to analyse a problem, given user requirements

E.g., E-R or Entity-Relationship, ODM or Object Data Model

How to solve it?
» Logical model: to design a solution independently of actual DBMS

E.g., Relational Data Model

How to implement a solution?
» Physical model: to realize a project on a specific DBMS P

- Operational databases: what to model?
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INFORMATION MODELING
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- Concrete knowledge: specific facts known of the system to be modelled

- An entity is anything for which certain facts should be recorded, independently from
the existence of other entities

E.g., Mario is a Student, DS&BI is a Master Programme

* A property is a fact about an entity which is not meaningful in itself, but only
because it describes an entity of interest

E.g., Age of Mario is 22

» A collection (or class) is a set of entities with the same properties
E.g., {Mario, Anng, ...}

* A relationship is a fact which correlates independent entities.
Mario is enrolled at DS&BI
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Collections and Relationships
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INFORMATION MODELING
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- Abstract knowledge: structure of the concrete knowledge and restrictions on the

admissible values
* Property type
- Eg., Age : int
- Entity type
- E.g., Age:int, Name:string
- Collection type
- E.g., { Age:int, Name:string }

* Relationships have

Cardinality, one (1) or many (N), to specify how many entities of one collection
may be associated with entities of another collection.

Is enrolled at has cardinality (N, 1), HasPassed exams has cardinality (N, N)
Partecipation, total or partial, to specify whether an entity of one collection can
have entities of another collection associated to it.

Is enrolled at is total, HasPassed exams is partial

DW: Data Models



Data models
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* A symbolic model is a subjective formal representation of ideas and knowledge about
some aspects of the real world (domain of discourse), designed to serve an explicit

purpose.

A data model is a set of abstraction mechanisms to describe abstract knowledge

- Object data model
Entity -> Object Property -> (Attribute, Value)
Entity type -> Object type Property types -> Attribute type
Collection type -> Class
Relationships
Inheritance
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Classes and Relationships
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Persons
Persons Name string
Name Surname :string
Surname BirthDate :date
BirthDate Sex (M; F)
Sex Address [ Street :string; HasPassed
Address Town :string] el 1
[ Persons SpokenLanguages SpokenLanguages :seq string Students Exams
(a) (b) (c) (@)
Borrows
Date
!
Users ’ -+|  Books
(b)
HasBorrowed - IsAbout
Users ~=| Borrowings Books
(c)
[ Persons ]
HasMother | <4 HasChildren
IsMotherOf
(d)

DW: Data Models




Data models

UNIVERSITA DI P1SA
* A symbolic model is a subjective formal representation of ideas and knowledge about
some aspects of the real world (domain of discourse), designed to serve an explicit

purpose.

A data model is a set of abstraction mechanisms to describe abstract knowledge

- Object data model
Entity -> Object Property -> (Attribute, Value)
Entity type -> Object type Property types -> Attribute type
Collection type -> Class
Relationships
Inheritance

- A schema is the abstract knowledge of a domain of discourse expressed by using a
specific data model. A schema is a symbolic model.
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An ODM Schema
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Figure 2.4: A schema for a library
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Inheritance: Super and sub-classes
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A refined ODM Schema
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UseAlso
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Figure 2.8: A refined schema for a library with class attributes
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Product Orders

Customer €8 Bix 1 Carlos lveice 2PP0403001 I e
Accowunt No
Dade: - Date
Store Store=S1394 1600 Hours Time
Description Quantity UP_DSCmmm—p- Discount
Grain: “1 . Eggs 12 $3 — 36
1Lineitem || 2 Dairy Milk 2 $2 34
onthe Bill || 3 Chocolate Powder 1  $9 mummgulipp- V"
4. Soda Lime 12 $1.5 s$18
Product 4aam5. Bread 2 -t Crantity
Employve mm"“ By Amit Total Due S Z,"z ‘ Total Amt
Pagrrent rrust be recaltved by July 23
PMease return 2 copy of this invoice with your paymant.
Thank you.
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An ODM Schema for an operational DB of product orders

Exercise: assign names to relationships + check relationships

DW: Data Models

UNIVERSITA DI PISA

Product

Mame
Category
UnitPrice

GuantiT

OrderLine

L

W

=| LineNo

CuantityOrdered

L

Shipment

Payment Method | . Invoice
wq‘ . DEIE
*
Customer v
SoN Order
Nema - === Nurmnber
Address | ] Date
Phone f )
KR
Employee
SSM
Mame
Cualification
OfficePhone

M

[
==

Cluantity
Cate

Shipper

Mame

15



An ODM Schema for an operational DB of product orders

Exercise: assign names to relationships + check relationships

UNIVERSITA DI PISA
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Data Modeling Tools

Data Modeling Tools:
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https://dbmstools.com/categories/data-modeling-tools
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https://dbmstools.com/categories/data-modeling-tools
https://bestofbi.com/products/sql-power-architect-data-modeling/sql-power-architect-demos-tutorials/
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