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XML a XML databaza @ o

<?xml?>
XML XML databaza
Struktrovany format pre data Data su spristupnené v XML

e \W3C Recommendation

formate
Logicky datovy model: XML datovy

(2008, Fifth edition)

e XML dokument = strom model

Elerment Dotazovanie: XML dotazovacie jazyky

® Logicka Cast XML dokumentu AT, O UER)

e Ohraniceny tagmi o ,Nativne XML databazy vs.

e Seémantika elementu je popisana v _ , }
nazve tagu Relac¢né databazy s podporou XML

Rozdiely sa
stracaju
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<ROOT>

<PRODUCT _record>
<PRODUCT 1D%90061 </PRODUCT _ID>
<PRODUCT_CODB®100</PRODUCT CODE>
<PRODUCT_NAMB=ezny u €et </PRODUCT_NAME>
</PRODUCT record>

<PRODUCT record>

A—— <PRODUCT_ID%90062 </PRODUCT_ID>

[“'goc”y <PRODUCT_CODEARD09%/PRODUCT_CODE>
. <PRODUCT_NAME#SA </PRODUCT_NAME>

</PRODUCT _record>
<PRODUCT record> XML
<PRODUCT ID290063 </PRODUCT _ID> Element

Koncovy <PRODUCT_CODBE3121 </PRODUCT_CODE>
a9 <PRODUCT_NAMHE#ernetBanking </PRODUCT_NAME>
</PRODUCT _record>

</ ROOT>



Zoznam produktov — XML strom

PRODUCT
_record

.

AN

P ID ||P_CODE| |P_NAME
190061| | BU100 | | BEZY
ucet

W

ROOT

PRODUCT
_record

P ID g P CODE P NAME

190062 CARDO91E] VISA
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PRODUCT
' _record
r
P_ID ||P_CODE | |P_NAME
Internet
190063| | IB121 :
Banking
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XML schéma @ SSMiA

e Predpis struktury XML dokumentu

e Struktira XML dokumentu zodpoveda predpisu =
XML dokument je validny voci schéme
e ROzne jazyky
e DTD - sucast Specifikacia XML
e XSD (XML Schema) — samostatny W3C Standard
e Relax NG, ..



<xs:.schema>
<xs.element name="ROOT>
<xs:.complexType>
<xs:.sequence>
<xs:.element name="PRODUCT _record”
minOccurs=" 1"

maxOccurs=" unbounded ">
Obsah <xs:.complexType>
elementu <xs:.sequence>
ROOT <xs:element name="PRODUCT ID type="

<XxS:element name="PRODUCT_ CODEype="

<xs:.element name="PRODUCT_NAMEype="
</xs:.sequence>
</xs:complexType>
</xs:.element>
</xs:sequence>
</xs:.complexType>
</xs:.element>
</xs:schema>
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Obsah elementu
PRODUCT _record

xs:integer "/>
xs.string  "/>
xs.string  "/>



achems

Element Form Default | qualified

E: E}:—Liﬁ PRODUCT record )E:Eh
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PRODUCT _ID

' ‘ Tvpe xzlinteger

JEJ——( [ ==integer )

Built-in derived type. The integer datatype is derived fram
decimal by fixing the walue of fractionbigits to be 0. This...

Jo—G==m)

Built-in primitive type. The string datatype reprezsents
character strings in AL,

PRODUCT CODE
Type xzistring
PRODUCT MAME

‘ Tvpe xz:string

Jo—T=2m)

Built-in primitive type. The string datatype represants
character=strings in XML,




XML vs. rela €né tabu Iky @ S

e Je jednoduché previest relacnu tabulku do XML.:

ATTRIBUTE1

ATTRIBUTEZ2

valuel

value2

SN

<TABLE>
<ROW>
<ATT1>valuel </ATT1>
<ATT2>value2 </ATT2>
</ROW>

</TABLE>

e Ale nie vzdy naopak! XML umoznuje naviac:
e \VVnorenie typov 1:N

e Priame vyjadrenie relacii N:M (Specialny pripad
vnorenia typov)



XML: Umoznuje vytvarat viac urovni hierarchie
Relaény model: Iba Flat data, vhorene typy su

samostatne tabulky

<TABLE>
<ROW>
<ATT1>valuel </ATT1>
<NESTED TYPE>
<ATT2>value2l </ATT2>
<ATT3>value3l </ATT3>
</NESTED TYPE>
<NESTED TYPE>
<ATT2>value22 </ATT2>
<ATT3>value32 </ATT3>
</NESTED TYPE>

</ROW>

</TABLE>
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TABLE
,Shredding" ROW_ID| ATTRIBUTE1
100 valuel
NESTED TYPE

NESTED | ATTRIBUTE2 | ATTRIBUTE3 | ROW_ID
TYPE_ID

1000 value21 value31l 100

1000 value22 value32 100
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Relaény model: relacie N:M cez vztahové tabulky

R TABLE1l TABLE2

1:N - zaznam z jednej R

tabulky je vo vztahu s N
zaznamami z druhej tabulky
N:M — viacnhasobny vztah

lati obojstranne
P ] -

TABLE1_TABLEZ2_ID TABLE1_ID TABLEZ2_ID
10000 100 1000
20000 100 2000

TABLE1 ,/_/

TABLE1_ID

100

200

\, TABLE?

TABLEZ2_ID

1000

2000




NEW
FRONTIER
SLOVAKIA

XML: Relacie 1:N, N:M je mozné modelovat priamo

<TABLE1> <TABLE2>
<ROW> <ROW>

<TABLE1_ID>100</TABLE1 ID> <TABLE2_ID>1000 </TABLE2_ID>
<TABLE2 REF> <TABLE1 REF>
<ID> 1000 </ID> <ID> 100</ID>

<ID> 2000 </ID> <ID>200</ID>
</TABLE2 REF> ABLE1 REF>
</ROW>
<ROW>
<TABLE1 ID>200</TABLE1 ID>

<TABLE2_ID>2000 </TABLE2_ID>
</ROW> </ROW>

</TABLE1> </TABLE2>

Duplikované data, realne
zvoli t’ jeden sposob




NEW
FRONTIER
SLOVAKIA

<ROOT>

<PRODUCT _record>
<PRODUCT _ID%90061 </PRODUCT _ID>
<PRODUCT_CODBY100</PRODUCT_CODE>
<PRODUCT_NAMBeZny U éet </PRODUCT NAME>
<PRODUCT_ RELATED>
<PRODUCT_RELATED IDt90062
<PRODUCT_RELATED IDt90063
</PRODUCT_RELATED>
</PRODUCT _record>

<PRODUCT _record> A
<PRODUCT ID%90062 </PRODUCT ID>
<PRODUCT CODEARDO09k/PRODUCT COD
<PRODUCT NAMEISA</PRODUCT NAME>

</PRODUCT record>

<PRODUCT record> —
<PRODUCT ID%90063 </PRODUCT ID>
<PRODUCT CODB121 </PRODUCT_CODE>
<PRODUCT_ NAMH#ernetBanking </PRODUCT_NAME>
</PRODUCT record>

ODUCT RELATED ID>
DUCT_RELATED_ID>

Doplnkove
produkty, ktoré
sa ponukaju k

danému produktu

</ROOT>

\




@
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ROOT
PRODUCT PRODUCT PRODUCT
_record _record _record
P ID ||P_CODE| |P_NAME| P_RELATED P ID ||P_CODE||P_NAME P_ID ||P_CODE ||P_NAME
190061| | BU100 | | B&ZY 190062 | [CARD091| | VISA 190063| | 1B121 | |!Mternet
ucet Banking

f

P_RELATED ID

P_RELATED ID

190062

190063




PRODUCT
PRODUCT ID| PRODUCT_CODE PRODUCT NAME
190061 BU100 Bezny U €et
190062 CARDO091 VISA
190063 IB121 InternetBanking

N
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V relaénej DB musime \
vytvori t' dve tabu Iky:

1. PRODUCT
2. R_ PRODUCT_RELATED

_PRODUCT

g

PRODUCT_RELATED

PRODUCT_ID | PRODUCT_RELATED_II

D

_PRODUCT _ID
100000 190061 190062
100001 190061 190063

R _PRODUCT RELATED PRODUCT



Mapovania REL ~ XML @ NS

e Mapovanie REL = XML

e Je mozné automaticky, ale je potrebné mat definovany
vystupny format

e Mapovanie XML = REL

e Je mozné automaticky — pomocou ,shredding“-u
e Pokryva pripad vnorenia typov aj mapovani 1:M, N:M
e Casto menej efektivne ako manualne mapovanie

e Mapovanie sa definuje na urovni schemy
(Casto anotovana XML Schema)
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Dotazovanie nad XML DB @ NS

XQuery

Dotazovaci jazyk nad XML

e \W3C Recommendation
(2007)

e Umoznuje transformacie
e XML-to-XML
e XML-to-(CSV,TXT, ..)

XQuery je pre XML to, €o je SQL pre relacné tabulky
Vynimka: XQuery samotné umozriuje iba DML operacie (nie DDL
operacie)

e Alternativa: Transformacny jazyk XSLT
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Zakladom XQuery je XPath @ S

e Navigacny jazyk
e Pri praci s XML dokumentom je
potrebné v nom ,cestovat”

e Vybera Casti XML dokumentu
(typicky mnozinu elementov)

e SpOsob vyberu je podobny navigacii
v adresarovej Struktlre operacného
systemu
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ROOT
PRODUCT PRODUCT PRODUCT
_record _record _record
N N\ W
P ID ||P CODE||P_NAME P ID ||P _CODE||P_NAME P ID || _CODE||P_NAME
_/'

190061| | BU10O | | &2 190062 | [CARD091| | VISA 100063| | 1B121 | |'Mternet
ucet Banking

/ROOT/PRODUCT record/PRODUCT _ID
/ROOT/PRODUCT _record[1]
[/PRODUCT record

... a mnoho dalSich operatorov. V SQL sta éi nazov st ipca.



XQuery @ SrOvAKiA

e Dotazovaci Jazyk, ,nadstavba“ nad XPath
e Funcionalita naviac
e Konstruovanie vystupu, uzivatelske funkcie, ...

j}PInohodnotny (i ked pre SQL pouzivatelov
neintuitivny) dotazovaci jazyk

e Zakladom su ,FLWOR" vyrazy
e FOR, LET, WHERE. ORDER BY, RETURN

e V XQuery znamena to, ¢o v SQL ,select"
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e Vstup: Tabulky (XML data) PRODUCT a PRODUCT_TYPE

e Vystup: Zoznam mien vSetkych produktov, ktorych typ je ,Vkladovy ucet*

; PRODUCT ID | PRODUCT NAM| PRODUCT TYPHK
Tabulka - - D
10002 Bezny U €et 100
Tabulka _— —
PRODUCT_TYPE PRODUCT TYPE
ID _NAME
) 100 Vkladovy

Dotaz musi byt
vSeobecny, t.j.

nesmie sa odkazovat
sa na konkrétne ID

produkt
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<ROOT>
<PRODUCT record>
<PRODUCT ID20002 </PRODUCT _ID>
<PRODUCT_NAMBezny U ¢et </PRODUCT_NAME>
<PRODUCT _ TYPE_ID$00</PRODUCT_TYPE_ID>
</PRODUCT _record>

</ROOT>

<ROOT>
<PRODUCT_TYPE_record>
<PRODUCT TYPE_ID$00</PRODUCT_TYPE_ID>
<PRODUCT TYPE NAM¥Kadovy produkt </PRODUCT_TYPE_NAME>
</PRODUCT_TYPE_record>

</ROOT>
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XQuery FLWOR vs. SQL select - @
porovnanie

Premenné $product
a $product_type

obsahuju naviazané

XML data

select p.product_name

from product p, product _type pt

where p.product_type id = pt.product _type id and
pt.product_type name = “Vkladovy produkt

for $p in $product/ROOT/PRODUCT record
for $pt in $product_type/ROOT/PRODUCT TYPE_record

where $p/PRODUCT_TYPE_ID/text() =
$pt/PRODUCT_TYPE_ ID/text()
and $pt/PRODUCT_TYPE_NAME/text() = “Vkladovy produkt !

return  $p/PRODUCT_NAME
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Nativhe XML DB - vlastnosti @ NS

e Definuju logicky model pre XML dokument

e Ukladaju a poskytuju data na zaklade tohto modelu

e XML dokument = zakladna jednotka

e Nie su ziadne poziadavky na fyzicky model (méze to byt aj
relacha DB)

e Ukladanie dat na urovni dokumentu
® Reflektuje presnu formu dokumentu
® PomalSia manipulacia

e Ukladanie dat na urovni uzlov
® Reflektuje iba Struktiru dokumentu na urovni modelu
® RychlejSia manipulacia

Standardné API
e XML:DB API — API pre XML databazy
e XQJ - XQuery API for Java



Nativne XML DB - priklady @

eXist
e Open Source
e Proprietarne ulozenie dat (B+ stromy, paged files)

e XQuery, XSLT, XPath, XInclude, XPointer, Xupdate, XQuery
Update

e XML:DB
e Indexovanie

Sedna
e Open Source
e Proprietarne ulozenie dat (schema-based clustering)
e XQuery, XPath, vlastny update mechanizmus
e XML:DB, XQJ + vlastne API pre ro6zne jazyky
e Indexovanie (zalozené na B-stromoch), triggery
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DB s podporou XML - vliastnosti @ S OuAKIA

“XML-enabled” DB

e Tradi¢né relacné DB s podporou XML
e Rozdiel oproti ,nativnymi XML DB* sa postupne straca

SQL/XML,

= rozsSirenie SQL o podporu prace s XML
e Standard ISO/IEC 9075-14:2003, definuje
e XML datovy typ
e Funkcie na konstrukciu XML
® XMLELEMENT, XMLATTRIBUTES, XMLFOREST, XMLCONCAT,..
e Funkcie na pouzitie XQuery v SQL
e XMLQUERY
e XMLTABLE



NEW
@ FRONTIER
SLOVAKIA
MS SQL
Oracle 119 DB2 Server 2008 R2 | PotgreSQL 9.0 MySQL 5.1
XML datovy typ ANO ANO ANO ANO NIE
SQL/XML ANO ANO ANO giasto éne NIE
XML Schema ANO ANO ANO NIE NIE
XQuery ANO ANO ANO NIE NIE
XPath ANO ANO ANO diasto éne diasto éne
XML update ANO ANO ANO diasto éne diasto éne
XML generovanie | ANO ANO ANO ANO NIE
REL->XML
mapovanie ANO ANO ANO ANO NIE
XML->REL
mapovanie ANO ANO ANO NIE NIE
XML indexovanie | ANO ANO ANO NIE NIE
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XML databaza — pre a proti @ S

PRE e SirSie moznosti pri modelovani
e JednoduchSie modelovanie zlozitych vztahov
% e Jednoduchsi datovy model (menegj ,tabuliek®)
e Jednoducha lokalna manipulacia s datami
e Staci mat k dispozicii XQuery procesor
o GUI
e Moznost automaticky generovat z modelu uzivatelsky prijemné GUI

PROTI 4 Pomalost

e Nedosahuje rychlost tranzakéného systemu relacnych DB
e Problemy s va¢sim poc¢tom zaznamov
% e Nova technologia
e Neustalena, Standardné postupy iba vo vyvoji
e Pre vacsinu vyvojarov nie je déverne znama
e Nutnost naucit sa mysliet v XML doméne
e DDL operacie
e Bez podpory pre DDL operacie (,XQuery update“?)

Rozhodnutie zavislé
na type dat a
sposobe ich pouzitia




Diskusia

profinit.

FESSIDONALS 1IN



