2ID00: Database Models




Topics




i Limitations of the Relational Model

= Basic assumption is First Normal Form: each value of a tuple for
an attribute is atomic (e.g. a number, a string
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Object-Oriented Data Model

= | oosely speaking, an object corresponds to an entity in the




Object Structure

= An object has associated with it:




)

Messages and Methods

Methods are programs written in general-purpose language
with the following features:




Object Classes




lass Definition Example (pseudocode)




Inheritance




Inheritance (Cont.)
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Class Hierarchy Definition
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Class Hierarchy Example (Cont.)
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Multiple Inheritance

= With multiple inheritance a class may have more than one superclass.
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i Example of Multiple Inheritance

employee  customer

temporary  permanent  officer  teller secretary

permanent-teller permanent-secreta

temporary-secretary  temporary-teller
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iMore Examples of Multiple Inheritance

= Conceptually, an object can belong to each of several
subclasses
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Object Identity
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Object Identifiers
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i Object Containment

bicycle

e T

wheel brake gear
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rim spokes tire lever pad cable
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Object-Oriented Languages
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Persistent Programming Languages

= Persistent Programming languages allow objects to be created
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Persistent Prog. Languages (Cont.)
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Persistence of Objects
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Object Identity and Pointers
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Object Identity and Pointers (Cont.)
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Storage and Access of Persistent Objects

How to find objects in the database:
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Persistent C++ Systems

= C++ language allows support for persistence to be added without
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ODMG
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Object Definition Language
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ODMG Types (for C++ ODL)
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ODMG C++ ODL: Example
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ODMG C++ ODL: Example (Cont.)
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Implementing Relationships

= Relationships between classes implemented by references
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Implementing Relationships
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iDMG C++ Object Manipulation Language

Uses persistent versions of C++ operators such as new(db)

d_Ref<Account> account = new(bank_db, “Account™) Account;
* new allocates the object in the specified database, rather than in
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ODMG C++OML: Database and Object
Functions
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ODMG C++ OML: Example
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ODMG C++ OML: Example (Cont.)
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ODMG C++ OML: Example of Iterators
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aking Pointer Persistence Transparent
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Persistent Java Systems

= ODMG-3.0 defines extensions to Java for persistence
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ODMG Java
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OQL: Object Query Language
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OQL embedded in C++
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Examples of OQL
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Exercises
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Exercises
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