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Como armazenar?

1. Sistema de arquivos

2. SGBD Relacional/Objeto Relacional
Mapeamento “manual”

Com suporte a XML
Habilitado a XML
Hibrido
3. Banco de Dados XML Nativo



1 — Sistema de arquivos

» Vantagens
Flexivel

» Desvantagens
Seguranca

Impossibilidade de otimizacao de consultas (auséncia de
indices, etc.)



2 — Banco de Dados com suporte a XML

» Alternativas:

Fazer mapeamento “na mao”

Genérico ou

Especifico para uma DTD ou XML Schema
Utilizar um banco de dados Habilitado a XML

SGBDs com extensodes para transferir dados entre documentos
XML e suas estruturas.

Utilizar um banco de dados hibrido

SGBD relacional/objeto-relacional que possui suporte a
armazenamento XML nativo



3 — Banco de Dados Nativo

» SGBDs que armazenam XML em sua forma nativa,
geralmente como texto indexado ou como uma
variante do DOM mapeado para uma estrutura
proprietaria



Fazendo o mapeamento “na mao”...




O principio...

» Proposta publicada em 1993 (ABITEBOUL; CLUET;
MILO; 1993) intitulada “Querying and Updating the
file” sugeria usar a tecnologia relacional para
consultar arquivos textuais

Para isso, seria necessario armazenar tais arquivos em
BDs relacionais

ldéia: explorar a estrutura intrinseca de arquivos tais
como arquivos SGML, codigo fonte, etc., para armazena-
los no BD



XML

» XML possui tal estrutura intrinseca, e portanto
poderia se beneficiar das idéias lancadas em 93

» Varias propostas especificas para armazenamento
de XML surgiram ao longo dos anos:
(FLORESCU; KOSSMANN, 1999)
(DEUTSCH; FERNANDEZ; SUCIU, 1999)
(SHANMUGASUNDARAM et al., 1999)
(LEE; CHU, 2000)
(CHEN; DAVIDSON; ZHENG, 2002, 2003)



Consultas

» Mas nao basta s6 armazenar os docs XML
» E necessario também poder consulta-los

» Propostas que exploram este problema sao:
(SHANMUGASUNDARAM et al., 1999)
(MANOLESCU; FLORESCU;KOSSMANN, 2001)
(SHANMUGASUNDARAM et al., 2001)
(TATARINOV et al., 2002)

(DEHAAN et al., 2003)



Tipos de proposta

» Armazenamento:

Técnicas que exploram a estrutura do XML (elementos,
atributos, relacao pai-filho)

(FLORESCU; KOSSMANN, 1999)

(DEHAAN et al., 2003)

(TATARINOV et al., 2002)
Teécnicas que exploram o esquema do doc. XML (DTD ou
XML Schema)

(SHANMUGASUNDARAM et al., 1999)
Técnicas que exploram alguma relacao semantica entre
os dados (ex. dependéncias funcionais)

(CHEN; DAVIDSON; ZHENG, 2002, 2003)

(LEE; CHU, 2000)



Técnicas que exploram a estrutura
do modelo XML




Documentos a serem armazenados
(FLORESCU; KOSSMANN, 1999)

(persen id=1, age=55)
(name)Peter{/name}
{address}4711 Fruitdale Ave.{/address)
(child)
{person id=3, age=22)
(name}John{/name)
(address)5361 Columbia Ave.(/address)
(hobby)swimming{ /hobby)
(hobby}cycling{/hobby}
{/person)
(fchild)
{child)
{person id=d, age=T7)
(name)David{/name}
{address}d4T711 Fruitdale Ave.(/address)
{/person)
{/child)
(/person)

(person id=2, age=38, child=4)
{name)Mary(/name)
{address}4711 Fruitdale Ave.(/address)
{hobby)painting(/hobby)
(/person)




FLORESCU; KOSSMANN, 1999

Proposta Edge (Aresta)
» Armazenar todos 0s documentos em uma unica

tabela chamada Edge

Nome do elemento
ou atributo

Edge(source, ordinal, name, flag, target)

Numero para

preservar a ordem

id que indica o entre os elementos
documento XML de um mesmo

documento




FLORESCU; KOSSMANN, 1999

Proposta Edge (Aresta)

» Armazenar todos os documentos em uma unica
tabela chamada Edge

Edge(source, ordinal, name, flag, target)

» Para armazenar os valores, uma tabela V para cada
tipo:

Vtype(m5 value)



FLORESCU; KOSSMANN, 1999

Proposta Edge (Aresta)

» Armazenar todos os documentos em uma unica
tabela chamada Edge

Edge(source, ordinal, name, flag(target)

» Para armazenar os valore
tipo:

a tabela V para cada

Vtype(Ms value)



FLOR]

Edge
source | ordinal name flag farget
1 1 age int 0l
1 2 name | string v2
1 3 address | string (5]
1 1 child ref 3
1 5 child ref 4
2 1 age int 14
Vi Vatring
wid | value vid value
vl 2 v2 Peter
vd 38 v | 4711 Fruitdale Ave.
vE 22 v Mary
v13 7 v | 4711 Fruitdale Ave.
vT painting
v1d | 4711 Fruitdale Ave.

|person

SCU; KOSSMANN, 1999

id=1, age=55}

{name)Peter{/name)
{address)4711 Fruitdale Ave.({/address)
{ehild)

{person id=3, age=23)
(name}John{/name}
(address)5361 Columbia Ave.(/address)
(hobby)swimming{ /hobby}
(hobbyieyeling{/hobby)

{/person)

{/child)
(child)

{person id=4, age=T)

{name)David{/name}

(address)d4711 Fruitdale Ave.(/address)
{/person)

(/child)

(/person)

(person

id=2, age=38, child=4)

{name)Mary(/name}
{address)4711 Fruitdale Ave.(/address)

{/person)

{hobby)painting{/hobby)



FLORESCU; KOSSMANN, 1999

Edge (person id=1

source | ordinal name farget (name)Peter(/name}
1 1 age o1 {address)4711 Fruitdale Ave.({/address)
' (child)
1 2 IAINE 1y , .
{person id=3, age=2D)
1 ﬂ ﬁ-[']{l.l'{'!':"i"."'i ?-'r? {name}.]nh.u{fnam&}
1 1 child 3 (address)5361 Columbia Ave.(/address)
1 5 /p[rn.;]/ 4 (hobby)swimming{ /hobby}
/l— age 4 (hobbyieyeling{/hobby)
' {/person)
{/child)
{child)
Wetring {person id=4, age=T)
wid | walue vid value (name)David{/name)
: — (address)d4711 Fruitdale Ave.(/address)
vl i) v Peter {fparson)
vd 38 va | 4711 Fruitdale Ave. (/child)
vE 22 v Mary (/person)
v13 7 v | 4711 Fruitdale Ave.
w7 painting (person id=2, age=38, child=4)
' {name)Mary(/name}
o ~ o {address)4711 Fruitdale Ave.(/address)
v1h | 4711 Fruitdale Ave. {hobby)painting(/hobby)

{/person)



FLOR]

SCU; KOSSMANN, 1990

Elemento Complexo:
Edge D valor armazenado
source | ordinal TLATIE flag farget (name)Peter|/name) Na prépria tabela
1 1 ape int 0l add”}““ HEHIES Edge
1 2 name string 12 wqpersm ids3, agem22)
1 3 address | string ud ik’ T ol f i)
1 4 @ 3 (address)5361 Columbia Ave.(/address)
1 5 child ref 4 (hobbyswimming{/hobby}
P 1 age int 4 (hobbyieyeling{/hobby)
' {/person)
{/child)
{child)
Vi Vatring {person id=4, age=T)
wid | value vid valuwe (name;David{/name}
_ — (address)4T711 Fruitdale Ave.(/address)
vl 03 v2 Peter —
vd 38 vad | 4711 Fruitdale Ave. (/child)
vE 22 v Mary (/person)
v13 T v | 4711 Fruitdale Ave.
v7 painting (person id=2, age=38, child=4)
' {name)Mary(/name}
o _ o {address)4711 Fruitdale Ave.(/address)
v1h | 4711 Fruitdale Ave. {hobby)painting(/hobby)

{/person)



FLOR]

SCU; KOSSMANN, 1999

» Propbem também varias variagdes

» A mais usada € chamada de inlining...
Armazenar tudo em uma unica tabela
Duas possibilidades:

Uma coluna para cada tipo de valor
Edge (source, ordinal, name, Vgyings Vin---» target)

Uma coluna unica para todos os tipos de valores (todos os
valores seriam convertidos para string)

Edge (source, ordinal, name, v, target)




FLORESCU; KOSSMANN, 1999

Processamento de consultas

» Reconstrucao do documento:

Tabela Edge: juncao com tabelas V, selecao pelo source,
ordenar pelo ordinal

Tabela Inlinning: nao ha necessidade de juncao, selecao
pelo source, ordenar pelo ordinal




FLORESCU; KOSSMANN, 1999

Processamento de consultas

» Consultas com selecao (ex. selecionar todos os
elementos hobby="swimming”)

Tabela Edge: juncao com tabelas V, selecao pelo source e
por value="swimming”

Tabela Inlinning: nao ha necessidade de juncao, selecao
pelo source e por value="swimming”



Dynamic Interval
(DEHAAN et al., 2003)

» Relagao muito simples

<paocple>

<person id="personl"> que guarda O elementO

<name>Jaak Tempesti</name>

<emailaddressrmailto:Tenpesti@labs.com</emailaddress> e a (:()(jifi(:&ig;éi() (j()

<phone>+0 (B873) 14873867</phone>
<homepage>http://www. labs.com/ Tempesti</homepage> I
honepage>htp P pag intervalo que o engloba
<person id="personl">
<name>Cong Rosca</name>
<emailaddress>mailto:Rosca@washington.edu</enailaddress>
<phone>+0 (&64) 27711230</phone>
<homepage>http://www.washington.edu/ Rosca</homepage>
</person>
</peocple>
<closed_aunctions>
<closed_auction>
<seller person="personl" />
<buyer person="personl" />
<itemref item="iteml" />
<price>42.12</price>
<date>08/22/1999</date>
<quantity>l</quantity>
<type>Regular</type>
</closed_auction>

¢/ closed_auctions>

</slta>



Dynamic Interval
(DEHAAN et al., 2003)

(0 <site>

<pacple>

<person id="personl":>
<name>Jaak Tempesti</name>
<emailaddressrmailto:Tenpesti@labs.com</emailaddress>
<phone>+0 (B73) 14873867</phone>
<homepage>http://www.labs.com/ Tempesti</homepage>
</person>

<person id="personl">
<name>Cong Rosca</name>
<emailaddress>mailto:Rosca@washington.edu</emailaddress>
<phone>+0 (64) 27711230</phone>
<homepage>http://www.washington.edu/ "Rosca</honepage>

</person>

</peopla> = r

<closed_auctions> .

<closed_auction> “Eltes i =5
<seller person="personl" /> '::PE":'P:LE':} 1 46
<buyer person="personl" />
<itemref item="iteml" /> “person> - 23
<price>42.12</price> B1d 3 A
<date>08/22/1999</date>
<quantity>l</quantity> PETEDDI:I 4 2
<type>Regular</typa> “name> T 10
</closed_auction> Jaal TEIIII]_:IEIEt:i. b 0

</ closed_auctions>

85-::,-.";i1:g::




Dynamic Interval
(DEHAAN et al., 2003)

» Traducao das consultas — operacoes matematicas
sobre os intervalos

CREATE VIEW T_XNODE_item AS
SELECT =, 1+1+92 A5 1, r+1%92 AS 1

FROM I,
( SELECT *<item>' AS =, O AS 1, 91 AS T
FROM  UNIT
UHION ALL
SELECT =, 1+1 A5 1, r+l A5
FROM
( SELECT s, 1-1#590 AS 1, r-1#90 AS r
FROM T_e

WHERE 1#90<=1 AND r<{1+1)*50
)
]



Opcoes para armazenar ordem
(TATARINOV et al., 2002)

» Global Order
» Local Order (irmaos)
» Dewey Order
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Proposta de Armazenamento
(TATARINOV et al., 2002)

» Variacao do esquema Edge proposto por
FLORESCU

Edge(id, parent_id, name, value)

Valor do elemento
ou atributo (se for
simples)

Nome do elemento
ou atributo

Chave estrangeira
que aponta para o
elemento pai




Proposta de Armazenamento
(TATARINOV et al., 2002)

» Variacao do esquema Edge proposto por
FLORESCU

Edge(id, parent_id, name, value)

Ao invés do nome, o caminho do nodo pode ser
armazenado (ex. /play/act ao invés de act)

Para poupar espaco, uma tabela Path pode ser usada:

Path(path _id, path)




Mas ainda falta a ordem...
(TATARINOV et al., 2002)

» Global Order:
Edge(id, parent_id, end_desc_id, path_id, value)
id — é o Global Order do nodo
end desc id — id do ultimo descendente do nodo
» Local Order:
Edge(id, parent_id, sindex, path_id, value)
id —um ID Unico (que nao precisa seguir a ordem do doc.)
sindex — Local Order do nodo
» Dewey Order:
Edge(dewey, path_id, value)



Atualizacao
(TATARINOV et al., 2002)

Global Order Local Order
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Consultas
(TATARINOV et al., 2002)

» Consultas suportadas: XPath



Técnicas que exploram o esquema
do documento XML




SHANMUGASUNDARAM et al., 1999

<IELEMENT book (booktitle, author)

<|ELEMENT article (title, author*®, contactauthor)>
<!IELEMENT contactauthor EMPTY>

<!ATTLIST contactauthor authorID IDREF IMPLIED>
<![ELEMENT monograph (title, author, editor)>
<!ELEMENT editor (monograph*)=

<!ATTLIST editor name CDATA #REQUIRED>
<![ELEMENT author (name, address)>

<!ATTLIST author id ID #REQUIRED>
<!ELEMENT name (firstname?, lastname)>
<!I[ELEMENT firstname (#PCDATA)>

<!IELEMENT lastname (#PCDATA)>

<!|[ELEMENT address ANY>

<book=
<booktitle= The Selfish Gene </booktitle=
<author id = “"dawkins™>
<name:=
<firstname= Richard </firsthame=
<lastname= Dawkins </lasthame=
</name:=
<address=
<city= Timbuktu </city=
<Zip= 99999 </zip=
</address=
<fauthor=
</book:=




SHANMUGASUNDARAM et al., 1999

» Técnicas:
Basic Inlining
Shared Inlining
Hybrid Inlining



Basic Inlining
SHANMUGASUNDARAM et al., 1999

» Basic Inlining

Criar uma tabela para cada elemento da DTD, pgq um
documento XML pode usar como raiz qualquer um dos

elementos de uma DTD (por isso declaramos a raiz em
IDOCTYPE)

Para lidar com elementos que se repetem (*), um grafo é
construido a partir da DTD



Basic Inlining
SHANMUGASUNDARAM et al., 1999

<IELEMENT book (booktitle, author)

<|ELEMENT article (title, author*®, contactauthor)>
<!IELEMENT contactauthor EMPTY>

<!ATTLIST contactauthor authorID IDREF IMPLIED>
<![ELEMENT monograph (title, author, editor)>
<!ELEMENT editor (monograph*)=

<IATTLIST editor name CDATA #REQUIRED> book article monograph
<!ELEMENT author (name, address)> / K /
<!ATTLIST author id ID #REQUIRED= _ 2 ],

booktitle ' title
<IELEMENT name (firstname?, lastname)> " l editor
<!ELEMENT firstname (#PCDATA)> contagtauthor
<IELEMENT lastname (#PCDATA)> uthorID *
<IELEMENT address ANY> author +

address authond

// \\m

ﬂﬂmmm& lastname



Basic Inlining
SHANMUGASUNDARAM et al., 1999

» O esquema para armazenar documentos que
seguem uma DTD é a uniao dos conjuntos de
relacoes criadas para cada elemento

» Para determinar o conjunto de relacoes necessario
para armazenar um determinado elemento,
construimos um grafo chamado “element graph”

Um elemento € escolhido para percorrer o grafo

Grafo vai sendo percorrido e cada elemento vai sendo
marcado como visitado

Se o algoritmo tentar visitar um nodo ja marcado,
adicionar um “backpointer”

O resultado € uma arvore



Basic Inlining
SHANMUGASUNDARAM et al., 1999

boak article ?ﬂgraph
booktitle l title
| cmﬂa-itauﬂ'm:er editor
authorID / *
author + v l_'
% S
}ame address authond
: \
firstname lastname

author

NT—

name address authornd

,/?/\

firstname lastname



Basic Inlining
SHANMUGASUNDARAM et al., 1999

» Dado um element graph, as relacoes sao criadas
COmo segue:
Uma relacao é criada para o elemento raiz do element
graph
Todos o0s descendentes sao aninhados dentro desta
relacao, exceto:

Filhos de * sao acomodados em relagOes separadas

Todo nodo que tem um backpointer € armazenado em uma
relacao separada (nova relacao para lidar com recursao)

LigacOes sao feitas por chave estrangeira



Resultado
SHANMUGASUNDARAM et al., 1999

book (booklD: integer, book_booktitle : string, book.author name firstname: string, book.author name lastname: string,
book author.address: string, author.authorid: string)

booktitle (booktitlelD: integer, booktitle: string)
article (articlelD: integer, article.contactauthor.authond: string, article title: string)

article.author (article authorlD: integer, article.author_parentlD: integer, article author.name firstname: string,
article.author.name_lastname: string, article.author address: string, article author.authorid: string)

contactauthor (contactauthorlD: integer, contactauthor authornd: string)
title (titlelD: integer, title: string)

monograph (monographlD: integer, monograph.parentlD: integer, monograph.title: string, monograph_editor name: string,
monograph.author name firstname: string, monograph_author.name lastname: string,
monograph.author address: string, monograph.author.authorid: string)

editor (editorlD: integer, editor_parentlD: integer, editor.name: string)

editor.monograph (editor.monographlD: integer, editor monograph.parentlD: integer, editor. monograph title: string,
editor monograph_author_ name firstname: string, editor monograph_author. name lastname: string,
editor monograph.author address: string, editor. monograph.author. authorid: string)

author (authorlD: integer, author.name firsthame: string, author.name.lastname: string, author. address: string,
author_ authond: string)

name (namelD: integer, name firsthame: string, name.lastname: string)
firstname (firstnamelD: integer, firsthame: string)
lastname (lastnamelD: integer, lastname: string)

address (addresslD: integer, address: string)



Resultado q

SHANMUGASUNDARAM et al.,

book (booklD: integer, book_ booktitle : string, book.author.name firstn: - ———— E \.
book author.address: string, author.authorid: string) title
booktitle (booktitlelD: integer, booktitle: string) author

article (articlelD: integer, article_.contactauthor.authorid: string, article.t / R‘l\_ﬂ

article.author (article authorlD: integer, article.author_parentlD: intege name address authorid
article.author. name_lastname: string, article.author.add /\

contactauthor (contactauthorlD: integer, contactauthor authorid: strin ’/?

title (titlelD: integer, title: string) firstname lastname

monograph (monographlD: integer, monograph.parentlD: integer, monograph.title: string, monograph_editor name: string,
monograph.author name firstname: string, monograph_author.name lastname: string,
monograph.author address: string, monograph.author.authorid: string)

editor (editorlD: integer, editor_parentlD: integer, editor.name: string)

editor.monograph (editor.monographlD: integer, editor monograph.parentlD: integer, editor. monograph title: string,
editor monograph_author_ name firstname: string, editor monograph_author. name lastname: string,
editor monograph.author address: string, editor. monograph.author. authorid: string)

author (authorlD: integer, author.name firsthame: string, author.name.lastname: string, author. address: string,
author_ authond: string)

name (namelD: integer, name firsthame: string, name.lastname: string)
firstname (firstnamelD: integer, firsthame: string)
lastname (lastnamelD: integer, lastname: string)

address (addresslD: integer, address: string)



Resultado
SHANMUGASUNDARAM et al.,

book (booklD: integer, book_ booktitle : string, book.author.name firstn: I x

book author.address: string, author.authorid: string) title

booktitle (booktitlelD: integer, booktitle: string) author

article (articlelD: integer, article_.contactauthor.authorid: string, article.t / R‘l\_ﬂ

article.author (article authorlD: integer, article.author_parentlD: intege name address authorid
article.author. name_lastname: string, article.author.add /\

contactauthor (contactauthorlD: integer, contactauthor authorid: strin ’/?

title (titlelD: integer, title: string) firstname lastname

monograph (monographlD: integer, monograph.parentlD: integer, monograph.title: string, monograph_editor name: string,
monograph.author name firstname: string, monograph_author.name lastname: string,

monograph.author address: string, monograph.author.authorid: string)

editor (editorlD: integer, editor_parentlD: integer, editor.name: string)

editor.monograph (editor.monographlD: integer, editor monograph.parentlD: integer, editor. monograph title: string,
editor monograph_author_ name firstname: string, editor monograph_author. name lastname: string,
editor monograph.author address: string, editor. monograph.author. authorid: string)

author (authorlD: integer, author.name firsthame: string, author.name.lastname: string, author. address: string,
author_ authond: string)

name (namelD: integer, name firsthame: string, name.lastname: string)
firstname (firstnamelD: integer, firsthame: string)
lastname (lastnamelD: integer, lastname: string)

address (addresslD: integer, address: string)



Resultado
SHANMUGASUNDARAM et al.,

book (booklD: integer, book_ booktitle : string, book.author.name firstn: I x

book author.address: string, author.authorid: string) title

booktitle (booktitlelD: integer, booktitle: string) author

article (articlelD: integer, article_.contactauthor.authorid: string, article.t / R‘l\_ﬂ

article.author (article authorlD: integer, article.author_parentlD: intege name address authorid
article.author. name_lastname: string, article.author.add /\

contactauthor (contactauthorlD: integer, contactauthor authorid: strin ’/?

title (titlelD: integer, title: string) firstname lastname

monograph (monographlD: integer, monograph.parentlD: integer, monograph.title: string, monograph_editor name: string,
monograph.author name firstname: string, monograph_author.name lastname: string,

monograph.author address: string, monograph.author.authorid: string)

editor (editorlD: integer, editor_parentlD: integer, editor.name: string)

editor.monograph (editor.monographlD: integer, editor monograph.parentlD: integer, editor. monograph title: string,
editor monograph_author_ name firstname: string, editor monograph_author. name lastname: string,
editor monograph.author address: string, editor. monograph.author. authorid: string)

author (authorlD: integer, author.name firsthame: string, author.name.lastname: string, author. address: string,
author_ authond: string)

name (namelD: integer, name firsthame: string, name.lastname: string)
firstname (firstnamelD: integer, firsthame: string)
lastname (lastnamelD: integer, lastname: string)

address (addresslD: integer, address: string)



Basic Inlining
SHANMUGASUNDARAM et al., 1999

» Eficiente para consultas do tipo: me dé todos os
autores dos livros

» Provavelmente muito ineficiente para outros tipos de
consulta
Ex.: Liste todos os autores cujo primeiro nome é Jack
Uniao de 5 consultas separadas

» Pensem nas atualizacoes! Redundancia de
informacgoes! Péssima pratica de modelagem!



Resultado
SHANMUGASUNDARAM et al., 1999

book (booklD: integer, book_booktitle : string, book.author name firstname: string, book.author name lastname: string,
book author.address: string, author.authorid: string)

booktitle (booktitlelD: integer, booktitle: string)

article (articlelD: integer, article.contactauthor.authond: string, article title: string)

article.author (article authorlD: integer, article.author_parentlD: integer, article author.name firstname: string,
article.author.name_lastname: string, article.author address: string, article author.authorid: string)

contactauthor (contactauthorlD: integer, contactauthor authornd: string)
title (titlelD: integer, title: string)

monograph (monographlD: integer, monograph.parentlD: integer, monograph.title: string, monograph_editor name: string,
monograph.author name firstname: string, monograph_author.name lastname: string,
monograph.author address: string, monograph.author.authorid: string)

editor (editorlD: integer, editor_parentlD: integer, editor.name: string)

editor.monograph (editor.monographlD: integer, editor monograph.parentlD: integer, editor. monograph title: string,
editor monograph_author_ name firstname: string, editor monograph_author. name lastname: string,
editor monograph.author address: string, editor. monograph.author. authorid: string)

author (authorlD: integer, author.name firsthame: string, author.name.lastname: string, author. address: string,
author_ authond: string)

name (namelD: integer, name firsthame: string, name.lastname: string)
firstname (firstnamelD: integer, firsthame: string)

lastname (lastnamelD: integer, lastname: string)

address (addresslD: integer, address: string)




Shared Inlining

SHANMUGASUNDARAM et al., 1999

» Garante que cada elemento é representado em
apenas uma tabela

» Para isso: Identificar quais no0s sao representados
varias vezes



Shared Inlining

SHANMUGASUNDARAM et al., 1999

» Usar o grafo:

Nos que tém mais de uma aresta entrando sao
transformados em relacdes proprias

N&s restantes sao colocados dentro de tabelas ja

existentes
book article ;nngraph
booktitle title
cmﬂa-itamh-;:er editor
authorID / N

author =

/<\ﬂ¢>mf:

ﬂﬂmﬂm& lastname



Shared Inlining

SHANMUGASUNDARAM et al., 1999

Usar o grafo:
» Relacoes proprias:

Nodos que tém mais de uma
aresta entrando

Nodos com

(pois eles nao sao
acessiveis de nenhum outro
nodo)

Elementos depois de *

Elementos mutuamente
recursivos (elementos
fortemente conectados — editor
e monograph) — um deles é
transformado em relacao uUnica

» Restantes sao colocados
dentro de tabelas ja existentes




Shared Inlining /'”“*‘

Resultado
booktitle

}ame address authorid
: \
/

firstname lastname

book (booklD: integer, book booktitle.isroot. boolean, book booktitle : string)
article (articlelD: integer, article_.contactauthor.isroot: boolean, article.contactauthor.authorid: string)

monograph (monagraphlD: integer. monograph.parentlD: integer, monograph.parentCODE: integer,
monograph.editor.isroot: boolean, monograph.editor. name: string)

title (titlelD: integer, title parentlD: integer, title parentCODE: integer, title: string)

author (authorlD: integer, author_parentlD: integer, author.parentCODE: integer, author.name.isroot: boolean,
author.name firstname.isroot: -boolean, author.name firsthame: string, author.name. lastname.isroot: boolean,
author.name lastname: string, author.address.isroot: boolean, author.address: string, author authorid: string)



Shared Inlining

SHANMUGASUNDARAM et al., 1999

» Consideracgoes
Unides nao sao mais necessarias

No entanto, dependendo da consulta, juncoes sao
necessarias

» Abordagem que tenta balancear as vantagens das
técnicas Basic e Shared: Hybrid



Hybrid Inlining
SHANMUGASUNDARAM et al., 1999

» Mesmo que Shared:

Excecao: nao cria relacao separada para elementos que
tem in-degree maior do que 1 e que nao Sao recursivos e
gue nao sao filhos de *




Hybrid Inlining
SHANMUGASUNDARAM et al., 1999

» Mesmo que Shared:

Excecao: nao cria relacao separada para elementos que
tem in-degree maior do que 1 e que nao sao recursivos e
gue nao sao filhos de *

;ﬂf address  authorid
: \
/



Hybrid Inlining /b““k

Resultado
booktitle

}ame address authorid
: \
/

firstname lastname

book (booklD: integer, book booktitle.isroot: boolean, book booktitle © string, author.name firstname: string,
author.name lastname: string, author address: string, author authorid: string)

article (articlelD: integer, article contactauthor.isroot: boolean, article contactauthor authond: string,
article title.isroot: boolean, article title: string)

monograph (monographlD: integer, monograph_parentlD: integer, monograph.parentCODE: integer,
monograph title: string, monograph.editor isroot: boolean, monograph editor. name: string,
author.name firstname: string, author.name lastname: string, author. address: string, author.authond: string)

author (authorlD: integer, author_parentlD: integer, author parentCODE: integer, author name.isroot: boolean,
author.name firstname isroot: boolean, author name firstname: string, author.name lastname. isroot: boolean,
author.name lastname: string, author.address.isroot: boolean, author.address: string, author authorid: string)
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Banco de Dados Habilitado a XML/
Banco de Dados Hibrido




Motivacao

» Empresas que ja investiram enormes quantias em
licencas de SGBDs relacionais/objeto relacionais
Nao estao dispostas a adotar outros tipos de SGBDs
para armazenar seus documentos XML

Necessidade de manter DBAs treinados nestes novos
SGBDs implica em aumento de custos

Empresas fabricantes dos principais SGBDs perceberam
este filao de mercado e investiram para permitir
armazenamento de docs. XML em seus SGBDs



Primeira geracao:
SGBDs Habilitados a XML

» Novo tipo de coluna (XML), que era capaz de
armazenar um DOC XML; e/ou

» Uso de arquivos de mapeamento para “espalhar’ o
conteudo dos docs XML em diversas tabelas do
SGBD

» Suporte a consultas limitado



Nova geracao: SGBDs hibridos

» Suporte a armazenamento de docs. XML em sua
forma nativa, ao mesmo tempo em que mantém
suporte a armazenamento de dados
relacionais/objeto-relacionais

» Suporte a SQLX
Documentacao do Oracle


http://download.oracle.com/docs/cd/B10500_01/appdev.920/a96616/arxml34.htm
http://download.oracle.com/docs/cd/B10500_01/appdev.920/a96616/arxml34.htm
http://download.oracle.com/docs/cd/B10500_01/appdev.920/a96616/arxml34.htm

Exemplo SQLX

SELECT
XMLElement(“departments”,
XMLElement(“dept",
XMLElement(“number", DEPTNO),
XMLElement(“name", DNAME),
XMLElement(“location”, LOC)))
FROM DEPT,;




<departments>

<dept>
— <number>10</number>
_Lxemplo SQLX <name>ACCOUNTING</name>
<location>NEW YORK</location>
</dept>
</departments>
<departments>
<dept>
<number>20</number>

<name>RESEARCH</name>
<location>DALLAS</location>

SELECT S
</departments >
XMLElement(“departments”,
XMLElement(“dept",

XMLElement(“number", DEPTNQO),
XMLElement(*name", DNAME),
XMLElement(“location”, LOC)))

FROM DEPT;



Problema

» O resultado nao é um XML bem formado

» Solucao: usar a funcao XMLAgg para agregar tags
iguais sobre 0 mesmo pai



Exemplo

» SELECT
XMLElement(“departments”, XMLAgg(
XMLElement(“dept",
XMLElement(“number", DEPTNO),
XMLElement(*name", DNAME),
XMLElement(“location", LOC))))
FROM DEPT;




Exemplo

» SELECT
XMLElement(“departments”, XMLAgg(

XMLElement(“dept",

XM
XM
XM
FROM

<departments>
<dept>
<number>10</number>
<name>ACCOUNTING</name>
<location>NEW YORK</location>
</dept>
<dept>
<number>20</number>
<name>RESEARCH</name>
<location>DALLAS</location>
</dept>
</departments >

_Element(“number”, DEPTNO),
_Element("name”, DNAME),
_Element(“location”, LOC))))

DEPT;



Outras funcoes

»  XMLElement() Creates an XML Element.
»  XMLForest() Creates an XML Fragment from passed-in components.

»  XMLColAttVal() Creates an XML fragment and then expands the resulting XML so
that each XML fragment has the name "column" with the attribute "name"

» ExtractValue() Takes as arguments an XMLType instance and an XPath expression
and returns a scalar value of the resultant node.

»  XMLTransform() Takes as arguments an XMLType instance and an XSL style sheet,
which is itself a form of XMLType instance. It applies the style sheet to the instance
and returns an XMLType.

» XMLSequence() Takes input and returns either a varray of the top-level nodes in
the XMLType, or an XMLSequence type an XML document for each row of the cursor.

»  XMLConcat() Takes as input a series of XMLType instances, concatenates the series
of elements for each row, and returns the concatenated series.

» UpdateXML() Takes as arguments an XMLType instance and an XPath-value pair,
and returns an XMLType instance with the updated value.

Fonte:


http://download.oracle.com/docs/cd/B10500_01/appdev.920/a96616/arxml34.htm

Tareta

» Cada aluno pesquisa sobre um dos SGBDs
habilitados a XML/hibridos (Oracle, DB2, SQL
Server — ou outro que vcs encontrarem)

» Ver o suporte que o banco escolhido da para XML
Como armazenar um DOC XML no banco?
Como recuperar o documento armazenado?

E possivel gerar um doc. XML a partir de dados
relacionais pré-existentes? Como?

» Cada aluno ira apresentar o que encontrou no final
da aula



