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Cuprins L

e Limbajul DTD
e Limbajul XML Schema
e Validarea documentelor XML Tn Java
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Validarea documentelor XML



Ce este validarea ?

Impunerea unor restrictii asupra unei baze de date care
sa asigure integritatea informatiilor memorate.

Limbaje de validare pentru XML.:
e DTD (Document Type Definition)
e XML Schema

Validarea nu este obligatorie.

=
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Utilitatea valid arii

e Impunerea de restrictii asupra structurii unui
document XML

o Modalitare de a defini continutul unui document XML
o Verificarea datelor de intrare ale aplicatiilor
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Clasificare documentelor XML 1

Dun punctul de vedere al validitatii, un document XML
poate fi:

e bine-format - respecta regulile generale de scriere in

format XML dar nu are specificat un set de reguli de
validare;

a valid - respecta regulile generale si formatul impus de
un document de validare;

a invalid - nu respecta regulile generale sau formatul
Impus de un document de validare.

Documentele valide sunt intotdeauna bine-formate,
reciproca nefiind insa adevarata.

=
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DID
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CeesteDID ? L

Limbaj pentru validarea documentelor XML.

Pune la dispozitie modalitati de a specifica care sunt
tagurile permise Sl cum pot fi acestea imbricate, care sunt
atributele permise SI care sunt obligatorii, etc.

Regulile DTD pot fi declarate chiar in prologul
documetului (inline) dar pot fi specificate si extern.

Avantaj . orice document XML poate specifica intrinsec o
descriere a formatului datelor pe care le contine.
Dezavantaje . NU foloseste sintaxa XML, are limitari majore.

=
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Declaratiile regulilor

Declaratia interna:

<! DOCTYPE r adaci na |
Declaratii de reqguli

1>
Declaratia externa:
<I DOCTYPE r adaci na SYSTEM "fisier.dtd">

sau
<I DOCTYPE radaci na SYSTEM "fisier.dtd" [

Alte declaratii de reqguli
1>

=
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Sintaxa DTD L

Din punctul de vedere al unui document de validare DTD
un fisier XML poate fi format din urmatoarele:

e Elemente
o Atribute
o Entitati
e Jexte
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Elemente

<! ELEMENT el enent categorie>
sau
<! ELEMENT el enent (continut)>

Categoriile unui element sunt definite prin:
a ANY
o« EMPTY

<! ELEMENT b ANY>
<! ELEMENT i ANY>
<! ELEMENT br EMPTY>

=
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Elemente cu continut

<I ELEMENT el enent (#PCDATA) >
<I ELEMENT el enent (elenente-fiu)>

Caracter Semnificatie Sintaxa
, Enumerare <! ELEMENT el enrent (fiul, fiu2,..... ) >
+ Unul sau mai multi <! ELEMENT el enent (fiu+) >
* Zero sau mai multi <! ELEMENT el enent (fiu*)>
? Optional (zero sau unul) | <! ELEMENT el enent (fiu?)>
Sau <! ELEMENT el enent (fiu | fiu | ...)>
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Exemplu

<I ELEMENT prezentare (slide+)>

<IELEMENT slide (titlu, articol=*)>
<IELEMENT titlu (#PCDATA) >

<IELEMENT articol (#PCDATA | articol)* >

Tehnici avansate de programare — p.13/z



Atribute

<I'ATTLI ST el

enment nuneAtribut tipAtribut valoarelnplicita>

Tipul atributului

Ce reprezint a

CDATA Tip caracter

(vall |val2 | ..) | O valoare din enumerarea specificata
| D Un id unic

| DREF |d-ul unui alt element

| DREFS O lista separata de spatii cu id-uri
NMTOKEN Un nume XML valid

NMTOKENS O lista de nume XML valide

ENTI TY O entitate

ENTI TI ES O lista de entitati

NOTATI ON Numele unei notatii

xm : O valoare predefinita xml
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Atribute (continuare)

Valoare Ce reprezint a

val oar e Valoarea implicita

#REQUI RED Atributul trebuie sa fie obligatoriu prezent
#1 MPLI ED Atributul poate sa lipseasca

#FI XED val oare | Valoarea atributului este fixa

Tehnici avansate de programare — p.15/2



Exemple L

< ELEMENT patrat EMPTY>
<I ATTLI ST patrat |atura CDATA "100">

<I' ATTLI ST persoana id CDATA #REQUI RED>

<I ATTLI ST contact tel efon CDATA #l| MPLI ED>
<contact telefon="123456"/> : declaratie valida
<cont act/ > . declaratie valida

<I' ATTLI ST aplicatie |inbaj CDATA #FI XED "Java">
<aplicatie |linbaj="Java"/> . declaratie valida
<aplicatie |linbaj ="C++"/> . declaratie invalida

<I'ATTLI ST aplicatie |inbaj CDATA (Java| Python) "Java">

<aplicatie |linbaj="Java"/> . declaratie valida
<aplicatie |linbaj="Python"/> : declaratie valida
<aplicatiel> . declaratie valida
<aplicatie |inba ="C++"/> . declaratie valida

=
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Entit Ati L

Entitatile permit definirea de constante de tip text.
Enititile interne  vor fi definite astfel:

<IENTITY entitate "val oare">
Referirea entitatilor se face prin expresii de tipul &entitate;

Exemplu:

<IENTITY adr "http://java. sun.coni>
<IENTITY jdk "Java 2 Standard Devel opnent Kit">

<text>
& dk; poate fi descarcat de |a adresa &adr;
Tot de |la adresa &adr; poate fi consultata si docunentati a.

</text>

=
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Entit ati externe

<IENTITY entitate SYSTEM " URI/ URL" >
Resursa externa poate referi orice URL valid:

e Un fisier XML

<IENTITY copyright SYSTEM "copyri ght.xm ">
&copyri ght;
</text>

e Un fisier DTD

<IENTITY %entitati SYSTEM "fisier.dtd">
oentitati;

a O componenta Web, cum ar fi un sevlet:
<IENTITY current Date SYSTEM

"http://ww. exanpl e. cont servl et/ Today?f nt =dd- MMM yyyy" >

Data curenta este: &currentDate;
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<?
<I

1>

Exemplu de utilizare DTD

xm version="1.0" ?>
DOCTYPE prezentare |
<I ELEMENT prezentare (slide+)>
<I ATTLI ST prezentare
titlu CDATA #REQUI RED
dat a CDATA #1 MPLI ED
aut or CDATA "Necunoscut "
>
<IELEMENT slide (titlu, articol=*)>
<IATTLI ST slide tip (teorie | exenplu) #l MPLIED>
<I'ATTLI ST slide tip (teorie | exenplu) #REQU RED>
< ELEMENT titlu (#PCDATA) >
<I'ELEMENT articol (#PCDATA | articol)x >
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Un fisier XML valid L

<prezentare titlu="Linbajul DID'>
<slide tip="teorie">
<titlu>lntroducere</titlu>
<articol >DTD = Document Type Definition</articol >
</slide>
<slide tip="teorie">
<titlu>Si ntaxa</titlu>
<articol >
<articol> El emrente </articol >
<articol> Atribute </articol>
<articol> Entitati </articol>
</articol>
</slide>
<slide tip="exenplu">
<titlu>Declaratii de elemente</titlu>
<articol >
<!'[ CDATA|
<! ELEMENT i ANY>
<! ELEMENT br EMPTY>
11>
</articol >
</slide>
</ prezent are>

=
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XML Schema



Ce este XML Schema ? L

XML Schema este alternativa bazata pe XML la DTD.
Este referit si sub denumirea de XML Schema Definition
(XSD).

Avantajele acestuia sunt:
e Foloseste sintaxa XML
o Este extensibll
e Ofera mai multe facilitati
e Suporta tipuri de date
e Suporta spatii de nume
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Structura unui document XSD L

<?xm version="1.0"7?7>

<xs:schema xm ns: xsd="http://ww. w3. org/ 2001/ XM_Schema" >
<I-- Declaratii de regquli -->

</ xs: schema>

Referirea unei scheme dintr-un fisier XML se face astfel:

<?xm version="1.0"7?7>

<radaci na xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
Xxsi : noNanmespaceSchenmalLocat i on="docunent . xsd" >
<I-- Continutul docunentului -->

</ radaci na>

XML Schema este standard W3C:
http://ww. w3. org/ TR/ xm schema- 0/

=
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Tipuri de date XSD L

Tipurile de date XSD se impart in urmatoarele categorii:
e Tipuri standard
a Tipuri simple

a Tipuri complexe

Cele mal comune tipuri standard de date sunt:

XS:string

©

XS: 1 nt
xs: fl oat
XS: bool ean

Pppp

XS: dat e
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Tipuri simple

Un element simplu este un element ce contine doar text -
nu poate contine alte elemente sau atribute.

Definirea unui element simplu se face astfel:
<xs: el ement nane="nunekEl enent "

type="t1i pEl enent”

[ f1 xed="val oar eFiI xa" ]

[ def aul t ="val oarelnplicita"]
[ >
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Exemple de tipuri simple L

<nune>Popescu</ nunme>

<sal ari u>500</sal ari u>

<dat an>1970- 12- 31</ dat an>
<conducer e>t rue</ conducer e>

<XS:
<XS:
<XS:
<XS:

el ement
el ement
el enent
el enent

nanme="nune" type="xs:string"/>
nanme="sal ari u" type="xs:int" fixed="500"/>
nane="dat an" type="xs:date"/>

nane="conducer e"

t ype="xs: bool ean"

default="fal se"/>
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Atribute L

Atributele trebuie definite ca tipuri simple. Doar tipurile
complexe pot avea atribute.

Declararea unui atribut respecta urmatoarea sintaxa:
<xs:attribute nane="nuneAtri but"

type="ti pAtri but”
 f1 xed="val oar eFiI xa" ]
[ def aul t ="val oarelnplicita"]
use="optional /required"]

[ >
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Exemple de atribute

<per soana i d="100" activ="true">
<sal ariu m ni n=" 100" maxi n=" 500" >500</ sal ari u>
</ per soana>

<xs:attribute nane="id" type="xs:int" use="required"/>
<xs:attribute nane="activ" type="xs: bool ean”

defaul t="true" use="optional"/>
<xs:attribute nane="mnint type="xs:int"

defaul t =" 0" use="optional"/>
<xs:attribute name="maxim' type="xs:int" fixed="500"/>
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Restrictii L

Restrictiile sunt folosite pentru a controla valorile pe care
le poate primi un element sau atribut XML.

<xs: si npl eType nanme="nuneRestrictie">

<xs:restriction base="xs:tipDate">
<xs:tipRestrictie value="val oare" />
<xs:tipRestrictie value="val oare" />

</ xs:restriction>
</ xs: si npl eType>

Faptul ca un element sau atribut trebuie sa respecte o
anumita restrictie va fi specificat astfel:

<xs: el enent name="nunekEl enent"” type="nuneRestrictie">
<xs:attribute nanme="nuneAtribut" type="nuneRestrictie">

=
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Tipuri de restrictii L

enuner ati on
fractionDigits
| engt h
maxExcl usi ve
max| ncl usi ve
maxLengt h

m nExcl usi ve
m nl ncl usi ve
m nLengt h
pattern
totalDigits
whi t eSpace
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Exemple de restrictii L

<xs:.restriction base="xs:string">
<xs:enuneration val ue="Java"/>
<xs:enuneration val ue="Python"/>

</xs:restriction>

<xs:restriction base="xs:float">
<xs: m nl ncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="100"/>

</xs:restriction>

<xs:.restriction base="xs:string">
<xs: m nLength val ue="5"/>
<xs: maxLength val ue="8"/>
</xs:restriction>

<xs:pattern value="([a-z][A-Z])"/>
<xs:pattern value="([0-9])*"/>

<xS:pattern value="[a-zA-Z0-9]{8}"/>
<xs:.pattern val ue="rosu| gal ben| al bastru"/>
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Tipuri complexe L

Un element complex poate contine alte elemente si/sau
atribute. Exista patru tipuri de elemente complexe:

e elemente vide

a elemente ce contin doar text

o elemente care contin alte elemente
Q

elemente mixte, ce contin atat text cat si alte
elemente

Fiecare dintre tipurile enumerate mai sus poate sa
contina si atribute.

=
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Elemente vide L

<xs: el enent nane="nunekEl enment ">
<xs:conpl exType>
<xs:attribute nanme="nuneAtribut" type="tipAtribut"/>

<I-- Nici odefinitie de elenent -->
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el enent >

Exenpl u:

<xs: el enent nane="bursa">
<xs:conpl exType>
<xs:attribute nanme="tip" type="xs:string"/>
</ xs: conpl exType>
</ xs: el enent >

<bursa tip="nerit"/>

=
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Elemente de tip text

<xs: el enent nane="nunekEl enment ">
<xs: conpl exType>
<xs: si npl eCont ent >
<XS: extensi on base="ti pDeBaza">

</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el enent >OR
sau
<xs: el enent nanme="nunekEl enent" >
<xs: conpl exType>
<xs: si npl eCont ent >
<xs:restriction base="ti pDeBaza">

</xs:restriction>
</ xs: si npl eCont ent >
</ xs: conpl exType>
</ xs: el enent >

=
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Exemplde de elemente de tip text 1

<xs: el enent nanme="nunme"> <xs:conpl exType>
<xs: si npl eCont ent >
<xs:extension base="xs:string">
<xs:attribute nanme="porecla" type="xs:string" />
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType> </ xs: el enent >

<xs: el enent nanme="nota"> <xs:conpl exType>
<xs: si npl eCont ent >
<xs:restriction base="xs:positivelnteger">
<xs: m nl nclusive value="1" /> <xs: nmaxl ncl usive val ue="10" />
</xs:restriction>
</ xs: si npl eCont ent >
</ xs: conpl exType> </ xs: el enent >

El enentele de mai vor fi utilizate astfel:
<nune porecl a="iatagan">Turcu G gel </ nune>
<not a>5</ not a>

=
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Elemente mixte L

Definitia unui element mixt ce poate contine atat text cat si
alte elemente setarea atributului m xed al tagului
xsd: el enent la valoareatr ue:

<xs: el enent nanme="nuneEl enent" >
<xs:conpl exType m xed="true">

</ xs: conpl exType>
</ xs: el enent >
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Elemente formate din alte elementa

<xs: conpl exType nane="nuneTi pConpl ex" >
<I-- Definitii de el enente>
<xs:tiplndicatorOdine>
<xs: el enent nane="subEl enent" type="ti pDate">

</ xs:tiplndicatorOdine>

<I-- Definitii de atribute>
<xs:attribute nane="atribut" type="tipDate"/>

</ xs: conpl exType>

Un element poate fi declarat de tip complex astfel:

<xs: el enent nanme="nuneEl enent" type="nuneTi pConpl ex" >

=
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Extinderea tipurilor L

Putem defini tipuri complexe prin extinderea altor tipuri:

<xs: conpl exType nane="nuneTi pConpl ex" >
<xs: conpl exCont ent >
<xs: extension base="nunmeTi pExtins">

</ xs: conpl exCont ent >

</ xs: ext ensi on>
</ xs: conpl exType>
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Indicatori

I1I

Indicatorii controleaza modul de folosire a elementelor In

cadrul documentului XML.
Tipurile de indicatori permisi sunt:

al |

choi ce
sequence
m nQccurs
maxQccur s

group
gr oupAttri bute
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Indicatori de ordine

<xs:all>
<xs: el ement
<xs: el ement

</xs:all>

<Xs: choi ce>
<xs: el ement
<xs: el ement

</ xs: choi ce>

<XS:. sequence>
<Xxs: el ement
<xs: el ement

</ Xxs: sequence>

name="nune" type="xs:string"/>
name="sal ari u" type="xs:int"/>

nane="tel efon" type="xs:string"/>
name="emai |l " type="xs:string"/>

name="nune" type="xs:string"/>
name="prenune" type="xs:string"/>
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Indicatori de aparitli L

<xs: el enent nanme="student">
<xs: conpl exType>
<XS:sequence>
<xs: el enent name="nunme" type="xs:string"/>
<xs: el enent name="nota" type="xs:int" maxCccurs="unbounded"/>
<xs: el enent nane="absente" type="xs:int"
m nCccurs="0" maxQccurs="14"/>
</ Xxs: sequence>
</ xs: conpl exType>
</ xs: el enent >
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Indicatori de grup

<xS: group nanme="nuneConpl et">
<XS:sequence>
<xs: el enent nanme="nune" type="xs:string"/>
<xs: el enent nane="prenune" type="xs:string"/>
</ Xxs: sequence>
</ Xs: group>

<xs:attributeGoup nanme="id_info">
<xs:attribute nane="id" type="xs:int"/>
<xs:attribute nane="id sectie" type="xs:int"/>
</ xs: group>

<xs: el enent nanme="persoana">
<xs: conpl exType>
<xs:all>
<xS: group nanme="nuneConpl et">
<xs: el enment nanme="salariu" type="xs:int"/>
</xs:all>
<xs:attributeGoup name="id info"/>
<xs:attribute nane="activ" type="xs:bool ean"/>
</ xs: conpl exType>
</ xs: el enent >
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any, anyAttribute

Permit includerea de elemente/atribute care nu sunt
specificate de schema de validare:

<xs: el enment nane="articol">
<xs: conpl exType>
<xs:all >
</xs:all>
<xs:anyAttribute/>
</ xs: conpl exType>
</ xs: el enent >
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Referinte

Exista posibilitatea de a defini independen un anumit
element pentru ca apoi sa-l refolosim in mai multe
definitii de tipuri complexe prin intermediul elementulul

ref.
<xs: el enent name="nunme" type="xs:string"/>

<xs:conpl exType nane="persoana">
<XS: sequence>
<xs:elenent ref="name"/>
</ Xxs: sequence>
</ xs: conpl exType>

=
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Substitutil L

Substitutiile permit definirea de echivalente intele
elementele unui text.

<xs: el enent nane="persoana" type="xs:string"/>
<xs: el enent nane="angaj at" substitutionG oup="persoana"/>

<per soana> <nune>l onescu</ nune> </ persoana>

<angaj at > <nune>Popescu</ nume> </ angaj at >

Prevenirea fenomenul de substitutie:

<xs: el enent nanme="persoana" type="xs:string" block="substitution"/>

=
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Validarea documentelor XML
folosind Java



Testarea validitatii

In ambele modele SAX si DOM deosebim trei cazuri de
testare a validitatii unui document XML.:

1. Testarea doar a faptului ca documentul este bine
format .

2. Verificarea conditiilor impuse de reguli DTD.

3. Verificarea conditiilor impuse prin scheme de tip XML
Schema.
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Validarea 1n modelul SAX



Documente bine-formate L

Testarea doar a faptului ca un document este bine-format
se realizeaza prin inactivarea optiunii de validare a
parserului:

SAXPar ser Factory spf =
SAXPar ser Fact ory. new nst ance() ;
spf.setValidating(false);

Metoda par se va arunca exceptii de tip SAXException .
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Tratarea exceptiilor SAXException-I

try {
SAXPar ser saxParser = spf.newSAXParser();

xm Reader = saxParser. get XM_Reader () ;
xm Reader . par se(new | nput Source(fil enane));

} catch (SAXParseException e) { //Eroare de parsare
Systemerr.println("Eroare de parsare"
+ ", linia " + e.getLineNunber()
+ ", fisierul " + e.getSystemd());
Systemerr.println(e);
Systemexit(1l);
} catch (SAXException e) { /1 Alte erori de tip SAXException
Systemerr.println(e);
Systemexit(1);
} catch (Exception e) { /Il Alte erori (I/OQ etc.)
Systemerr.println(e);
Systemexit(1);
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Validare DTD L

Trebuie sa activam optiunea de validare:

SAXPar ser Factory spf =
SAXPar ser Fact ory. new nst ance() ;
spf.setValidating(true);

Nu vor mai fi generate exceptii !

Definirea unei clase de tip ErrorHandler ce va confine
metodele er r or, war ni ng respectiv f at al Error.

Erorile fatale vor fi generate la incalcarea regulilor de baza
XML n timp ce erorile normale reprezinta nerespectarea
regulilor de validare.

=
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Definirea unui Er r or Handl er  ©

Definirea unei clase de tip Er r or Handl er se va face

astfel:

cl ass MyErrorHandl er inplenents ErrorHandl er {
public void error (SAXParseException e) {
Systemout.println("Eroare: " + e.getMssage());
}
public void warning (SAXParseException e) {
Systemout.println("Avertisnment: " + e.getMessage());
}
public void fatal Error (SAXParseException e) {
Systemout.println("Eroare fatala: " + e.getMssage());
Systemout.println("Nu mai putem continua...");
Systemexit(1l);
}
}

=
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Asoclerea dintre parser si handler ?

SAXPar ser saxParser = spf.newSAXParser();
xm Reader = saxParser. get XM_Reader () ;

/| Specficam obiectul care se ocupa cu tratarea eroril or
xm Reader . set Error Handl er (new MyErrorHandl er ());

xm Reader . par se(new | nput Source(fil enane));

Interfata Er r or Handl er este implementata si de clasa
Def aul t Handl er .

=
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Validarea XML Schema L

Validarea folosind XML Schema necesita specificarea
catorva elemente aditionale.

In primul rand trebuie sa definim urmatoarele constante:

static final String JAXP_SCHENVA LANGUAGE =

"http://java. sun. com xnl /j axp/ properties/schenaLanguage";
static final String WBC XM._SCHEMA =

"http://ww. w3. org/ 2001/ XM_.Schema";
static final String JAXP_SCHENMA SOURCE =

"http://java. sun. com xnl /j axp/ properties/schemaSource";
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Secventa general de validare L

SAXPar ser Factory spf = SAXParser Factory. newl nstance();
spf . set NanespaceAwar e(true);
spf.setValidating(true);

SAXPar ser saxParser = spf.newSAXParser();

try {
saxPar ser. set Property(JAXP_SCHEVA LANGUAGE, WBC XM._ SCHEMA) ;

} catch ( SAXNot Recogni zedException x) {
/| Va aparea exceptie daca parserul nu suporta JAXP 1.2

[/ Putem specifica un anumt fisier XM. Schema
saxPar ser. set Propert y(JAXP_SCHEVMA SOURCE, new File("fisier.xsd"));
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Validarea in modelul DOM



Documente bine-formate

Docunent Bui | der Factory dbf =
Docunent Bui | der Fact ory. new nst ance() ;
dbf . set Val i dati ng(fal se);

Docunent Bui | der db = dbf. newDocunment Bui | der () ;

try {
doc = db. parse(new File(filenane));

} catch (SAXException e) {
Systemerr.printin(e);
Systemexit(1l);

}
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Validare DTD, XSD L

Docunent Bui | der Factory dbf =
Docunent Bui | der Fact ory. newl nst ance() ;

dbf . set NanespaceAwar e(true);
dbf . set Val i dati ng(true);

try {
dbf . set Attri but e(JAXP_SCHEMVA LANGUAGE, WBC XM._SCHEMA) ;

} catch (Il egal Argunent Exception x) {
/| Va aparea exceptie daca parserul nu suporta JAXP 1.2

}

/] Specificam fisierul XM. schema
dbf . set Attri but e( JAXP_SCHEMA SOURCE, new File("fisier.xsd"));

Docunent Bui | der db = dbf. newDocunent Bui | der () ;
db. set Error Handl er (new MyError Handl er ());
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