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1. XML

a) Definicia

b) Znac¢kovacie jazyky: HTML, ...

c) Prvky, atributy, dobre Struktirovany a spravny dokument
d) SQL SERVER a XML

a) Definicia
XML ako metajazyk slaZi na popis Struktiry, vymenu a ukladanie dat.

XML (eXtensible Markup Language - rozsiritel'ny znackovaci jazyk) - W3C (World Wide
Web Consortium)
e ako jazyk dovol'uje popisat’ (aj hierarchicku) Struktiru dokumentu, vytvarat
Strukturované dokumenty
e ako format stiboru, obsahujici data, umoziiuje vymenu tdajov medzi aplikaciami a
ich uloZenie
e umoznuje oddelenie obsahu od zobrazenia dat

b) Znackovacie jazyky: HTML, ...

XML je pokrac¢ovanie jazyka SGML, je jeho jednoduchsia verzia.
Ale ma prisnejsiu syntax ako HTML.:

<!-- haha.html -->
<html>
<body>
Blava
<table style="width: 24%;">
<tr>
<td>1</td>
<td>2</td>
</tr> Blava
<tr> 1 2
<td>3</td> 3 _
<td style="background-color: blue">4</td>
</tr>
</table>
</body>
</html>



Dalsie jazyky pre podporu prace s XML:
XPath, XQuery + XML DML, XSLT; XSD (XML Schema Definition)

c) Prvky, atribity a dobre $truktirovany dokument

XML dokument sa sklada
-z uzivate'om pomenovanych vlastnych prvkov a
-z malého poétu preddefinovanych, Standardnych prvkov.

Prvok/element je kombinacia uzivatel'om pomenovanych znaciek (tagov <...>) a dat.
Kazdy prvok ma svoj typ/nazov, uvedeny v znacke. Znacka sliizi na oznacenie, popis
prvku. Prvok moze obsahovat’ aj atributy.

XML dokument je dobre $truktiirovany/vytvoreny ak dodrzuje isté pravidla - spliia
Specifikaciu XML: http://www.w3schools.com/xml/xml_validator.asp
e dokument XML musi obsahovat’ korenovy prvok, v ktorom st vSetky ostatné prvky
vloZene
e kazdy prvok musi mat’ zaciatocnt aj koncovii znacku
<prvokl atrl="1"> haha </prvok1>
o existuje skrateny zapis pre prvky, neobsahujuce data <prvokl />
o nhazvy prvkov su citlivé na malé a vel'ké pismena
o hodnoty atributov piseme do tvodzoviek/Tavych apostrofov (a do
zaiato¢nych tagov)
e znacky prvkov musia byt spravne vnorené (vnatorny prvok ma byt uplne
obsiahnuty vo vonkajsom)

Lala.xml:

<?xml version="1.0" ?>

<!-- 1l.priklad s komentarom -->

<senat> < &t
<stud rocnik="1"> Elizabet </stud> > Tagt;
<stud /> & |&amp;
<! [CDATA [<prvl> 1 &lt; 2 </prvl>]]> ' | &apos;

</senat> ___|| syl

Speciélne znaky.
MS Visual Studio (.NET)
Data mozeme vlozit/zapopisat’ do XML dokumentu ako prvok alebo atribut.

112 3
4 |5 16 |70

Stlpce ako atributy:
<?xml version="1.0" encoding="utf-8" standalone="yes" 2>
<Matrix>
<row Coll="1" Col2="2" Col3="3" />
<row Coll="4" Col2="5" Col3="6" Col4="70" />
</Matrix>


http://www.w3schools.com/xml/xml_validator.asp

Stipce ako prvky + format 'vatrixElements. xsl

<?xml version="1.0" encoding="utf-8" standalone="yes" 2>
<?xml-stylesheet type='text/xsl' href='MatrixElements.xsl' ?>
<Matrix>
<row>
<col>1</col>
<col>2</col>
<col>3</col>
</row>
<row>
<col>4</col>
<col>5</col>
<col>6</col>
<col>70</col>
</row>
</Matrix>

Predchadzajtci xm1 dokument sa odvolava na nasledujici xs 1 dokument
MatrixElements.xsl.Prvok xsl:template popisuje mnozinu prvkov, ako ich
spracovat’ a zobrazovat’ (beii aj Na https:/mww.w3schools.com/xml/tryxslt.asp?xmlfile=cdcatalog&xsltfile=cdcatalog A |E)

<?xml version="1.0" ?>
<xsl:stylesheet xmIns:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xsl:output method="html" />
<xsl:template match="/">
<HTML>
<BODY>

<table> .
<xsl:for-each select="//Matrix/row"> f:" E:3_UI_ICS
<tr>

<xsl:if test="position() mod 2 = 0"> o~
<xsl:attribute name="bgcolor">lightgreen</xsl:attribute>

</xsl:if> =
<xsl:for-each select="col"> "1:-? '-Juﬁ?
<td style="text-align:right;font-weight:bold ;border-left:solid 0.5pt gray"> e
<xsl:value-of select="." />
</td>
</xsl:for-each> |]. |2 |3
</tr>
</xsl:for-each> |":I'|5 |*‘I-i|T'[II
</table>
</BODY>
</HTML>
</xsl:template>
</xsl:stylesheet>

e

Menné priestory MP

MP/Name Space v XML je unikatna kolekcia disjunktnych mien definovanych pomocou
URI referencie a atributu xmlns. Menné priestory mozu byt definované implicitne alebo
explicitne.

<matice xmlns = "http://torok.csaba.com/csaba">

d) SQL SERVER a XML
Stlpce tabul'ky, premenné T-sql a parametre ulozenych procedur a funkcii mézu byt typu
XML. V MS SQL Server XML mdzeme

1. pisat’/vytvorit’

2. nacitat’

3. premapovat’


https://www.w3schools.com/xml/tryxslt.asp?xmlfile=cdcatalog&xsltfile=cdcatalog

4. generovat’

1. manualne pisat’/vytvorit’ premennt ¢i stipec
a) Premennu:
DECLARE @var XML
SET @var ="'
<ADAA>
<BBB/>
<BBB nazov="hm"> "baba" </BBB>
</AAA> '
SELECT @var Ako
<

T Results @ Meszages
Ako
1 §<ﬁﬁﬂ><BBB £ <BBB hazov="hm'"> "'haba'" </BEBx < AAAA

b) Stipec:

IF OBJECT ID('T') IS NOT NULL DROP TABLE T

GO

CREATE TABLE T (k int, xx xml default
N'<kor><a/><prv2>222</prv2></kor>")

GO

INSERT T (k) VALUES (1), (2);

INSERT T (k,xx) VALUES (2, N'<kor><a/><prv2>333</prv2></kor>");
SELECT * FROM T

2. naditat’ - FROM openrowset (bulk 'cesta', single clob)

DECLARE @xmlPr xml -— S premennou neide
SET @xmlPr = (
select * from openrowset
(bulk N'C:\ MatrixAttributes.xml', single clob)
AS a )
SELECT @xmlPr

5
[ Resuls @ Messages

[Mo column name]
1 ahatrie: <row Coll="1" Col2="2" Col3="3" »<row C...

3. premapovat’ - FROM Osoba FOR XML AUTO

USE OsobaVztah
DECLARE @xmlDoc xml

SET @xmlDoc = (SELECT * FROM Osoba FOR XML AUTO) --a)

--SET @xmlDoc = (SELECT * FROM Osoba FOR XML AUTO, XMLSCHEMA) --Db)

--SET @xmlDoc = (SELECT * FROM Osoba FOR XML AUTO, ELEMENTS XSINIL) -- C)
--SET @xmlDoc = (SELECT * FROM Osoba FOR XML AUTO, ELEMENTS XSINIL,XMLSCHEMA)

SELECT @xmlDoc



Poznamendme, ze v pripade:

a) SET @xmlDoc = ( SELECT * FROM Osoba FOR XML AUTO ) --a)
--SET @xmlDoc = ( SELECT * FROM Osoba FOR XML AUTO, XMLSCHEMA ) --Db)

- riadky neobsahuju rovnaky pocet atributov - z vysledku chybaju NULL hodnoty

- vygenerovana XSD schéma (pozri nizsie) sa opiera o atributy.

31 - 5 G| 2L Newe @[ - -0 |

P Ry ar = Sthernas... m)

wralresultdod  x
<0soba id="1 priezvisko="Prvy" dat_nar:
<0soba id="2" meno="Eva" priezvisko="Prva" rodne_pri

<0soba id="3" meno="Zoly" priezvisko="Mudry" dat nar - MS Visual StUdiO

o1 123l 21

- <xs:element name="Osoba">

- <xs:complexType>

- <xs:attribute name="id" type="xs:unsignedByte" use="required" />

- <xs:attribute name="meno" type="xs:string" use="required" />

- <xs:attribute name="priezvisko" type="xs:string" use="required" />
- <xs:attribute name="dat_nar" type="xs:dateTime" use="required" />

- <xs:attribute name="dat_smrti" type="xs:dateTime" use="optional” />
- <xs:attribute name="pohlavie" type="xs:string" use="required" />

- <xs:attribute name="vyska" type="xs:decimal" use="required" />

- <xs:attribute name="vaha" type="xs:decimal" use="optional"” />

- <xs:attribute name="rodne_priezvisko" type="xs:string" use="optional" />
- <xs:attribute name="otec" type="xs:unsignedByte" use="optional" />
- <xs:attribute name="matka" type="xs:unsignedByte" use="optional” />
- </xs:complexType>

- </Xs:element>

Resp.: b) xmiscHema

<Osoba xmlns="urn:schemas-microsoft-com:sql:SqlRowSetl" id="1" meno="Adam" priezvisko="Prvy"
dat_nar="1918-05-11" dat_smrti="1968-10-01" pohlavie="m" vyska="180.0" vaha="80.0" />
<xsd:attribute name="meno" use="required">
<xsd:simpleType>
<xsd:restriction base="sqltypes:varchar" sqltypes:localeId="1033"
sqltypes:sqlCompareOptions="IgnoreCase IgnoreKanaType IgnoreWidth" sqltypes:sqlSortId="52">
<xsd:maxLength value="10" />
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

oo

C) V pripade: SET @xmlDoc = (SELECT * FROM Osoba FOR XML AUTO , ELEMENTS XSINIL ) -- )
--SET @xmlDoc = (SELECT * FROM Osoba FOR XML AUTO , ELEMENTS XSINIL, XMLSCHEMA )

- vysledok obsahuje NULL hodnoty a XSD schéma sa konstruuje pomocou prvkov
a nie atributov.

iz
File Edit View Project Debug ML | Tools ‘Window Help
- h

P b e R = Schemas.. e 1

S
http://www.w3.0rg/200

=<0soba xmlns:xsi=
<id»1</id>
<meno>Adam</meno>
<priezvisko>Prvy</priezvisko>

<rodne_priezvisko xsi:nil="true" /> - MS Visual S'[Udio

- <xs:element name="Osoba">

- <xs:complexType>

- <Xs:sequence>

- <xs:element name="id" type="xs:unsignedByte" />

- <xs:element name="meno" type="xs:string" />

- <xs:element name="priezvisko" type="xs:string" />

- <xs:element name="rodne_priezvisko" nillable="true" type="xs:string" />
- <xs:element name="dat_nar" type="xs:dateTime" />

- <xs:element name="dat_smrti" nillable="true" type="xs:string" />

- <xs:element name="pohlavie" type="xs:string" />




- <xs:element name="vyska" type="xs:decimal" />

- <xs:element name="vaha" nillable="true" type="xs:string" />
- <xs:element name="otec" nillable="true" type="xs:string" />
- <xs:element name="matka" nillable="true" type="xs:string" />
- </Xs:sequence>

- </xs:complexType>

- </xs:element>

<xsd:element name="meno" nillable="1">
<xsd:simpleType>
<xsd:restriction base="sqltypes:varchar" sqltypes:localeId="1033"
sqltypes:sqlCompareOptions="IgnoreCase IgnoreKanaType IgnoreWidth" sqltypes:sqlSortId="52">
<xsd:maxLength value="10" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>

4. generovat’ (pmocou query a for)
declare @x xml
set @x=""
SELECT @x.query('for $a in (1, 2, 3)
return $a*10') -- = 10 20 30

declare @x xml

set @x=""

SELECT @x.query('for $a in (1, 2, 3)
return <al0> {$a*10} </al0>
")

--<al0>10</al0>

--<al0>20</al0>

--<al0>30</al0>

-- TOTO je iba ukazka:
declare @x xml
set @x='<ROOT><a>789</a></RO0OT>"

SELECT @x

SELECT @x.query ('
for $a in (xs:string( "haha"), xs:double( "-1.23" ), data(/ROOT/a )
return $a') as cc -- haha -1.23 789

2. Uvod do XPATH a XQUERY

XML sa lisi od rela¢nych dat, preto potrebuje vlastny dopytovaci jazyk. XQUERY spolu
S XPATH //...[]... umoziuje dopytovanie XML dokumentov.

Priklady:
declare @x xml
set @x='<root>
<Osoba Meno="B" />
<Osoba />
<Osoba Meno="A" />
</root>"'
select @x
--select @x.query('<Osoba MENO="A"/>")
-—--<Osoba />
-—--<0Osoba Meno="B" />

select @x.query (
'for $Sosoba in //Osoba
order by S$Sosoba/@Meno
return Sosoba')


http://msdn.microsoft.com/en-us/library/ms256471(v=vs.110).aspx

Alebo:

//0Osobal[3]

//Osoballast ()]
//Osoba [@Meno="B"] ...
//Osobalattribute: :Meno="B"]

declare @x xml
set @x='<root>
<Osoba Meno="A" />
<Osoba />
<Osoba Meno="B" />
</root>"'
select T.jaj.query(
'for $person in //Osobalattribute: :Meno]
order by S$person/@Meno
return Sperson')
FROM @x.nodes('.'") AS T (jaj)

3. XSD (XML Schema Definition) ..o s

XML Schema je popis pripustnych znaciek, atributov, ich Struktary a typu.

Ak XML dokument obsahuje iba znacky danej schémy, hovorime, Ze je vo€i nej
spravny/validny.

XML Schema, ktora ma viac moznosti ako DTD (Document Type Definition), nevyzaduje
Specificku syntax a umoziiuje Specifikovat’

viachodnotové datové typy

pocet vyskytu prvkov

maximalnu / minimalnu hodnotu prvku

postupnost’ a mnoZzinu prvkov

OO prvky

®o0 o


http://msdn.microsoft.com/en-us/library/ms256235(v=vs.110).aspx
http://msdn.microsoft.com/en-us/library/aa468549.aspx

< XSD Schema>
|-——---- < Attribute>----<SimpleType>
| <Restriction=>----<Facet>
| <Union:
| =List>

|-——---- <Element>----<ComplexType>----<AnyAttribute>
| ©Sequence>----<Any>

| =Choice=

| =All=

|------ < Annotation>
| <Documentation=

| <AppInfo>

®SD Schema Elements: )
m =Choice=

m =<X%SD Schema:= ;Eﬁ;___ m =AnyAttribute =
. [ |

<AtL - . g D
= zAttribute= m =Restrniction= "= rug =
n <Element= - m AttributeGroup s

- _ n =lnionz )
s <ComplexType= ;[EE;—' s <Annotation=

. u .

s =SimpleType= - n ZDocumentationz=

zSequencex= = =Facets zAppInfox=
| | [ |

m AN

[lustra¢né priklady na choice, sequence, enumeration a list

<xsd:element name="obcan">
<xsd:complexType>
<xsd:choice>
<xsd:element name="domorodec" type="domorodec"/>
<xsd:element name="cudzinec" type="cudzinec"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>

<xsd:element name="adresa">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="ulica" type="xsd:string"/>
<xsd:element name="cislo" type="xsd:string"/>
<xsd:element name="mesto" type="xsd:string"/>
<xsd:element name="sm_cis" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:simpleType name="USState">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="AK"/>
<xsd:enumeration value="AL"/>
<xsd:enumeration value="AR"/>
<!--and soon ... -->
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="USStatelList">
<xsd:1ist itemType="USState"/>
</xsd:simpleType>


https://www.w3.org/TR/xmlschema-0/#ListDt

<xsd:simpleType name="SixUSStates">
<xsd:restriction base="USStatelList">
<xsd:length value="6"/>
</xsd:restriction>
</xsd:simpleType>

<sixStates>PA NY CA NY LA AK</sixStates>

Priklad

Vytvorte schému pre $pecialnu maticu s tromi stipcami, kde do prvého stipca moézeme ulozit’ iba hodnoty
1,4,7,10.

V MS Visual Studio otvorime novy Xml stibor do ktorého napiseme Xml prvok<matrix>

<Matrix>
<row Coll="1" Col2="2" Col3="3" />
<row Coll="4" Col2="5" Col3="6" />
<row Coll="7" Col2="8" Col3="9" />
<row Coll="10" Col2="11" Col3="12"/>
</Matrix>

na zaklade ktorého vygenerujeme schému (ponuka XML—Create Schema), do ktorej dopiseme
jednoduchy typ xs:simpleType S nazvom int1_4_7_10 a predefinujeme typ atribatu col1 Xml prvku
Matrix Na intl_4 7_1e:

<?xml version="1.0" encoding="utf-8"?>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:simpleType name="intl_4 7_10">
<xs:restriction base="xs:nonNegativeInteger">
<!-- <xs:maxInclusive value="100"></xs:maxInclusive> -->
<xs:enumeration value="1"></xs:enumeration>
<xs:enumeration value="4"/>
<Xs:enumeration value="7"/>
<Xs:enumeration value="10"/>
</xs:restriction>
</xs:simpleType>

<xs:element name="Matrix">
<Xs:complexType>
<Xs:sequence>
<xs:element maxOccurs="unbounded" name="row">
<Xs:complexType>
<xs:attribute name="Coll" type="intl_4 7_10" use="required" />
<xs:attribute name="Col2" type="xs:int" use="required" />
<xs:attribute name="Col3" type="xs:int" use="required" />
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>

</Xs:schema>

Xml prvok <matrix> a vygenerovant a modifikovani schému prekopirujeme do vhodnych miest
nasledujucej kédovej Sablony:

—————— Zoznam schema collections:
--SELECT * FROM sys.xml_schema_collections
—————— Zoznam namespaces:



--SELECT name FROM sys.xml_schema_namespaces

USE tempdb
GO

DROP TABLE if exists hahahaTab

IF EXISTS (SELECT * FROM sys.xml schema collections WHERE name = "hahahaSch')
DROP XML SCHEMA COLLECTION hahahaSch

GO

CREATE XML SCHEMA COLLECTION hahahaSch AS

Sem pride vygenerovana a upravena Schema
' .

J

GO

CREATE TABLE hahahaTab (

i int,

x xml (hahahaSch))
GO

-- OK
INSERT INTO hahahaTab VALUES(1,

Sem pride Xml prvok <Matrix>
")

SELECT * FROM hahahaTab;

Hotovy T-sql kéd so schémou.
Pri zapise do prvého stlpca inej hodnoty ako 1, 4, 7 alebo 10, systém nehlasi/hlasi chybu.
KOPIROVAT z gmail !

USE tempdb
GO

DROP TABLE if exists hahahaTab

IF EXISTS (SELECT * FROM sys.xml schema collections WHERE name = 'hahahaSch')
DROP XML SCHEMA COLLECTION hahahaSch

GO

CREATE XML SCHEMA COLLECTION hahahaSch AS

'<?xml version="1.0" encoding="utf-8"?>

<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<Xs:simpleType name="intl_4_7_10">
<xs:restriction base="xs:nonNegativeInteger">
<!-- <xs:maxInclusive value="100"></xs:maxInclusive> -->
<xs:enumeration value="1"></xs:enumeration>
<Xs:enumeration value="4"/>
<xs:enumeration value="7"/>
<xs:enumeration value="10"/>
</xs:restriction>
</xs:simpleType>

<xs:element name="Matrix">
<Xs:complexType>
<Xs:sequence>
<xs:element maxOccurs="unbounded" name="row">



<Xs:complexType>
<xs:attribute name="Coll" type=" intl_4 7 10" use="required" />
<xs:attribute name="Col2" type="xs:int" use="required" />
<xs:attribute name="Col3" type="xs:int" use="required" />
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>

'
J

GO

------ Zoznam schema collections:

--SELECT * FROM sys.xml_schema_collections
------ Zoznam namespaces:

--SELECT name FROM sys.xml_schema_namespaces

CREATE TABLE hahahaTab (

i int,

x xml (hahahaSch))
GO

-- 0K
INSERT INTO hahahaTab VALUES(1,
'<Matrix>
<row Coll="1" Col2="2" Col3="3" />
<row Coll="4" Col2="5" Col3="6" />
<row Coll="7" Col2="8" Col3="9" />
<row Coll="10" Col2="11" Col3="12" />
</Matrix>

")
SELECT * FROM hahahaTab;

-- NO

--INSERT INTO hahahaTab VALUES(2,
--"<Matrix>

-- <row Colil="1" Col2="2" Col3="3" />

-- <row Coll="4" Col2="5" Col3="6" />

-- <row Coll="7" Col2="8" Col3="9" />

-- <row Coll="11" Col2="11" Col3="12" />
--</Matrix>

--")

SELECT * FROM hahahaTab;

4 .
Pl‘lklad. http://msdn.microsoft.com/en-us/library/ms256095(v=vs.110).aspx
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http://msdn.microsoft.com/en-us/library/ms256095(v=vs.110).aspx

4. XML vs JSON

JSON spolu s XML tvori dnes zakladny datovy format pre vymenu udajov na webe. Kym JSON je
jednoduchsi format ako XML, jeho rozsirend verzia tvori zdklad MongoDB. Preto JSON ilustrujeme s

dvomi prikladmi.

1) Transformacia relacie na XML a JSON

SELECT ... FOR XML AUTO;
SELECT ... FOR JSON AUTO;

SELECT * from Poliklinika..Lekari FOR XML AUTO;
SELECT * from Poliklinika..Lekari FOR JSON AUTO;

<Poliklinika..Lekari idL="1" krstne="0Oto" spec="0cny" datNar="1960-05-05T00:00:00" />

[{"idL":1,"krstne":"Oto","spec":"Ocny","datNar":"1960-05-05T00:00:00"}, ...

2) Vytvorenie XML a JSON
Declare @x XML =
'<studenti>
<student>
<krstne>Fero</krstne>
<priezvisko>Bak</priezvisko>
</student>
<student>
<krstne>Jano</krstne>
<priezvisko>Byk</priezvisko>
</student>
<student>
<krstne>Stevo</krstne>
<priezvisko>Buk</priezvisko>
</student>
</studenti>';
SELECT
c.value('krstne[1]",
'varchar(30)') AS krstne
,c.value('priezvisko[1]"',
'varchar(30)') AS priezvisko
FROM @x.nodes('//student') t(c);

declare @j nvarchar(max) =
"{"studenti":
[
{"krstne":"Fero",
"priezvisko":"Bak"},
{"krstne":"Jano",
"priezvisko":"Byk"},
{"krstne":"Stevo",
"priezvisko":"Buk",
"vek":20}
]
J
SELECT krstne, priezvisko, vek
FROM OPENJSON (@j, '$.studenti')
WITH
(
krstne varchar(30),
priezvisko varchar(30),
vek int

)5

XML and JSON |
Recipes for SQL
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