Introduction to Object-Oriented Databases
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A\ Object-Relational Data Models [%f % 3% Z #1218 Y]

Extend the relational data model by including object orientation (constructs to deal with added data types).
[ T (2 3 R AR AR SR R ok R B EUE AR EY)

Allow attributes of tuples to have complex types, including non-atomic values such as nested relations.
(AP TAENBHEREREL, BEEFERTFE (HREXR) ]

Preserve relational foundations, in particular the declarative access to data, while extending modeling power.
[(REBEMMAXRERER TY RERL (LHEHRBIHEEENEL) ]

Upward compatibility with existing relational languages.
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A Motivation:
Permit non-atomic domains (atomic indivisible) such as set of integers or set of tuples
[AVFIERF R BT T L i B SR &I K]
Allows more intuitive modeling for applications with complex data
[T EE FEURNREFiHTERNER]

A Intuitive definition:
Allow relations whenever we allow atomic (scalar) values - relations within relations
[FHINERFREIENRNRTLUARIZAR, XENKE]
Retains mathematical foundation of relational model
[ B8 5k R BUAR AL rh Y 30 2L ]
Violates first normal form (1NF)
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A Example of a Nested Relation [lRE X F]
Example: library information system

title author_array publisher keyword_set
(name, branch)

Compilers | [Smith, Jones] | (McGraw-Hill, NewYork) | {parsing, analysis}
Networks | [Jones, Frick] (Oxford, London) {Internet, Web}

Each book has title, a list (array) of authors (order matters), publisher with subfields name and branch, and a
set of keywords (set)

title author | position
Compilers | Smith 1
ANF Decomposition of Nested Relation Compilers | Jones 2
. .. . . . - Networks | Jones 1
Suppose for simplicity that title uniquely identifies a book Networks | Brick 2
Decompose books into 4NF using the schemas: authors
Tablel (title, author, position) title keyword
: Compilers | parsing
Table? (title, keyword) Conmpilers | apalyss
Table3 (title, pub-name, pub-branch) Networks | Internet
. . . L. . . . Networks | Web
4NF design requires users to include joins in their queries. keywords
N A
[4NF ZRAFEEATES Join] title pub_name | pub_branch

Compilers | McGraw-Hill | New York
Networks Oxford London
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= Constructor functions are used to create values of structured

types

create function Name( firstname varchar(20), /astname varchar(20))
returns Name
begin
set self.firstname = firstname,
set self./astname = /astname,
end
= To create a value of type Name, we use

new Name('John', 'Smith’)

= Normally used in insert statements
insert into Person values
(new Name('John', 'Smith),
new Address('20 Main St', ‘New York', '11001"),
date '1960-8-22');

GRaRK:

= Suppose that we have the following type definition for Person:

create type Person
(name varchar(20),
address varchar(20))

= Using inheritance to define the student and teacher types
create type Student
under Person
(degree varchar(20),
department varchar(20))
create type Teacher
under Person
(salary integer,
department varchar(20))

= Subtypes can redefine methods by using overriding method in
place of method in the method declaration

RAVGRR
= Tables created from subtypes can further be specified as
subtables

= E.g. create table pegple of Person,
create table students of Student under people;
create table feachers of Teacher under people;

BE SOLAXFZEHMRK, TREHMMROSMELLTEIE.



Example of array and multiset declaration [#{4HH1% & 7= B~ f1:]:
create type Publisher as

(name varchar(20),
branch varchar(20));

create type Book as

(title varchar(20),

author_array varchar(20) array [10],
pub_date date,

publisher Publisher,

keyword-set varchar(20) multiset);

create table books of Book:

Creation of Collection Values [ {E & FHiE S E]
Array construction [#3%%(40]
array ['Silberschatz',’ Korth'," Sudarshan']

Multisets [ZEES]

multiset [‘computer’, 'database’, 'SQL']
To create a tuple of the type defined by the books relation

(‘Compilers’, array[" Smith'," Jones'],
new Publisher (* McGraw-Hill',” New York'),
multiset [ parsing’,” analysis' ])

To insert the preceding tuple into the relation books

insert into books
values
(‘Compilers', array[" Smith',” Jones'],
new Publisher (" McGraw-Hill'," New York'),
multiset [ parsing’,” analysis™);

Approaches to make persistent objects [ & H X X R 1 3%]:
Persistence by class - explicit declaration of persistence
Persistence by creation - special syntax to create persistent objects
Persistence by marking - make objects persistent after creation
Persistence by reachability - object is persistent if it is declared explicitly to be so or is reachable from a
persistent object

Degrees of permanence of object identity
Intraprocedure: only during execution of a single procedure
Intraprogram: only during execution of a single program or query
Interprogram: across program executions, but not if data storage format on disk changes
Persistent: interprogram, plus persistent across data reorganizations

Object-Relational Mapping (ORM) [X} % % Z Bt 5] systems built on top of traditional relational
databases, the Hibernate ORM system is widely used
ORM Y T4t %R, TINZRTEAEBESMEEE. NRITNEHEEFRER, EXEIAREHNN, &
ZRUEN KBRS . REIETHE LEHEHEZENE.



A Comparison of Databases

Relational systems: simple data types, powerful query languages, high protection.
Persistent-programming-language-based OODBs: complex data types, integration with programming
language, high performance.

Object-relational systems: complex data types, powerful query languages, high protection.
Object-relational mapping systems: complex data types integrated with programming language, but built
as a layer on top of a relational database system



