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TETA, 9JIEMEHTbI, ATPUBYThbI
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Tern, anemMeHTbl, aTpnbyTbl. XML

XML wnn Extensible Markup Language (Pacwupsembin A3sbik
PasameTkun), 4aBNSeTcad A3bIKOM pasMeTKu, KOTOPbIA  MOXHO
MCnonb3oBaTh 4S5 CO34aHMA Balnx COBCTBEHHbIX TErOB.

<note>
<to>Bacsa</to>
<from>CeTta</from>
<heading>HanomuHaHne</heading>
<body>llo3daBoHN MHe 3aBTpal!</body>
</note>
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Tern, anemMeHTbl, aTpnbyTbl. XML

Tern, aneMeHTbl U aTPUOYThbI

Ter - 3TO TEKCT MexXay NEeBOW YrroBOM CKOOKOW
(<) u npaBon yrnoson ckobkon (>). Ectb
HadYanbHble Tern (Takne, Kak <name>) WU </heading>
KOHEYHbIE Tern (Takne, Kak </name>)

<from>

AnemMeHTOM SBNAETCS HayarnbHbIA Ter, KOHEYHbIM  <note>
Ter n Bce, YTO ecTb Mexay HuMn. B npumepe <to>Bacsi</to>
onemMeHT <name> COAepXWUT [OBa [O04YepHUX <from>CaeTa</from>

anemeHTa: <title>, <first-name> un <last-name>. </note>

ATpnbyTt - 3TO napa uMA-3HAYEHME BHYTPU
Ha4vyanbHOro Tera anemMeHTa. <note id="1">
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NMPABUIA XML-AOKYMEHTA
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Mpasuna XML-gokymeHTa. KOpHEBOM 3/1EMEHT

KopHeBoOM 3anemeHT

HokymeHT XML porkeH cogepXaTbCA B €OUHCTBEHHOM JfieMeEHTe.
OTOT €ANHCTBEHHbIN 3NIEMEHT Ha3bIBAETCS KOPHEBLIM 3NEMEHTOM Y
COOEPXUT BECb TEKCT U Ntobble Apyrne anemMeHTbl AOKYMEHTA.

<?xml version="1.0" encoding="UTF-8"?>
<notes>
<note id="1">
<to>Baca</to>
<from>CBeta</from>
<heading>HanomunHaHne</heading>
<body>l1o3BOHM MHe 3aBTpa!</body>
</note>
</notes>

<Gpam> 2014 © EPAM Systems, RD Dep. 7




NMpaBuna XML-gokymMeHTa. lNepekpbiTUe 3/71eMEeHTOB

AnemeHTbl He MOTYT NepeKpbiBaTbCA

anemeHTbl XML He MoryT nepekpbiBaTb Apyr gpyra.

<to>Bacsa</to>
<from><1>Cseta</from>

<heading>HanomuHaHnne</heading>< /1>
<body>llo3dBoHM MHe 3aBTpal!</body>
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NMpaBuna XML-gokyMeHTa. KOHeuUHble Teru

KoHe4yHble Teru ABnATCA obA3aTeNnbHbLIMU

Henb3asa OonyckKartb Kakne-nnoo 3aKpblBakwLLne Tern.

<to>Bacsa</to>
<from>CBeta</from>

<heading><p>HanomnHaHune</heading>

<body><br/>MNo3soHn mHe szaBTpa!</body>
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NMpaBuna XML-gokyMmeHTa. Perncrp

AnNemMeHTbl YYBCTBUTEJIbHbI K PErmcTpy

anemeHTbl XML 4yBCTBUTENLHbI K PETUCTPY.

<heading>HanomuHaHne</heading>
<body>Mo3BoHn MHe 3aBTpa!</BODY>
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NMpasuna XML-gokyMeHTa. ATpubyThbl

ATpVI6YTbI AOJNXHbI UMeTb 3Ha4YeHUA B KaBbl4YKaXx

Ectb ABa npasuna anga atpnbytos B XML-OoKymMeHTax:

- ATpI/I6yTbI AOJTKHbl UMETb 3Ha4YEHNA

" OTK 3HA4YEHUA OOMKHbI ObITb 3aKIHOYEHbI B KaBbIYKN

. n_n
<note id= 1 >

MoxHO wucnonb3oBaTb OoAUHApPHbIEe WUNN OBOMWHbIE KaBbl4YKX, HO TOJIbKO
cornacoBaHHO.

Ecnn 3HauyeHne atpubyTa coOoepXuT OAWHAPHbIeE WNW  OBOWHbIE KaBblYKM, MOXHO
ncnonb3oBaThb APYro BUA KaBblyek

name="Doug's car"
Takke gonyckaeTcs CyWwHocTn &quot; Ans ABONHOM KaBbl4kM N &apos; ONa OOUHAPHOMN.
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KoMmMmeHTapuu u gpyroe. KomMmeHTapum

KommeHTapumn

KoMMeHTapunm MoOryT nosBnATLCA rOe YrogHO B AOKYMEHTE; Oaxe
nepen KopHeBbIM arieMeHToM. KomMmeHTapuin HadmHaetca ¢ <!-- n
3aKkaH4mBaeTcd -->. KOMMeHTapum He MOXET coadepXaTb ABOVUHOIO
neduca (--) HUrOe, KpOMe Kak B KOHLE; 3a 3TUM WUCKITIOYEHUEM,
KOMMEHTapuUin MOXET codep)aTb 4YTo yrogHo. Jliobasa pasmeTka
BHYTPY KOMMEHTapMA UTHOPUPYETCS.

<!-- KOMMeHTapum -->
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NMpaBuna XML-gokymMmeHTa. NMNapcep

Cneuundukauymsa XML Tpebyert, uTobbl napcep dpakosan ntobon XML-
OOKYMEHT, KOTOPbIN HE BblAEP)KMBAET OCHOBHbIE NpaBuna.

Mapcep - 370 YacTb Koda, KOTOpas MbITAETCA MPOYECTb JOKYMEHT U
NHTEPNPETUPOBATL €ro CoaepPKNUMOE.

XML+ i
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NMpaBuna XML-gokyMmeHTa. Buabl XML-AOKYMEHTOB

EcTtb Tpn Bnoa XML-OOKYMEHTOB:

® Well-formed (cMHTakcn4eckn KOppeKkTHbIe) creayoT
CUHTaKcn4decknum npasunam XML.

® Valid (BanuAaHble) crneayoT CUMHTakcmndeckum npasunam XML

N COOTBETCTBYIOT NpaBuniam, onpeaerieHHbIM B X CXeme
(DTD, XSD, RelaxNG nnun Schematron).

® Conformance (cooTBeTCcTBYHOLME CTaHOAPTY)

COOTBETCTBYET BCEM (B TOM YNCNE U3NOXKEHHBIM
4yernoBeYecknM A3bIkoM), TpeboBaHnAM cneuudurKaLnm,
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OB bABJIEHUA XML
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O6baBneHna XML

BonbwnHcTBo XML-gokymeHToB HaudmHatTca ¢ XML-o6bsBneHus,
KoTopoe obecneunmBaeT 6a3oByt0 MHAOOPMALUID O OOKYMEHTE Ang
napcepa.

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

Ynotpebnenne XML-06bsBNeHNA pekoMeHOyeTcd, HO He siBnsaeTcd
obasaTtenbHbIM. ECnin OHO ecTb, OHO OOMKHO ObITb NEPBLIM, 4YTO
€CTb B [JOKYMEHTE.
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O6baBnenuna XML

OObsABNEHNE MOXET cofepXaTb 40 TPeX nap umsa-aHadyeHue (MHorue

Ha3blBalOT UX aTpubytamu, XOTA TEXHUYECKM OHU TaKOBbIMU HE
ABNAKOTCA):

B version - ucnonbsyemas sepcust XML;

® encoding - Habop cMMBOMOB, UCMOMNb3YEMbIA B 9TOM [JOKYMEHTE;

ecnn encoding He ykasaH, XML-napcep npeanonaraetr Habop
UTF-8;

" standalone - moxet ObITb NMbBo yes, NMMOO no, onpenenser,

MOXET NN 3TOT AOKYMEHT ObITb 06paboTaH 6e3 YTeHuss Kaknx-nmbo
apyrnx doamnnos.

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
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NMPOCTPAHCTBA MMEH
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NMpocTpaHcTBa UMeH. Acnosib30BaHMEe NPOCTPaHCTBa UMEH

[lpocTpaHCTBO MMEH (namespace) - 9TO norundeckaa rpynna
YHUKaNbHbIX WAEHTUGUKATOPOB.

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<tc:notes xmlns:tc="http://www.epam.tc.com/notes"”
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"”
xsi:schemaLocation="http://www.epam.tc.com/notes notes.xsd">

<note id="1">
<to>Bacs</to>
<from>Cseta</from>
<heading>HanomuHaHue</heading>
<body>l1o3BOHM MHe 3aBTpa!</body>
</note>
</tc:notes>

namespace - http://www.epam.tc.com/notes

notes note to

from heading body

<epam> 2014 © EPAM Systems, RD Dep. 19




NMpocTpaHcTBa UMeH. Icnosib30BaHUe NPOCTPAaHCTBa UMEH

Utobel UCMOJIb30OBATb npocTpaHCTBO WMEH, Heobxoammo
onpegennTtb NpeduKc NpoCcTpaHcTBa MMEH M OoToBpasnTbL ero Ha
onpeneneHHyto cTpoky. NpedurKke NnpocTpaHCTBa MMEH YHUKASEH B
npegenax [daHHOro AdOKyMeHTa. Takoe orpaHuMYyeHHoe UMS
(qualified name) ogHO3HA4YHO WOEHTUAUUNPYET IMEMEHT WUNKU
aTpubyT N yKasbIBaET, K KAKOMY NPOCTPAHCTBY MMEH OH OTHOCUTCS.

<readers xmlns:address="http://www.xyz.com/addresses/"
xmlns:books="http://www.zyx.com/books/"
xmlns:reader="http://www.zyx.com/readers">

<reader:book -order>
<address:full-address>
<title>Mrs.</title>
<name>Ivales</name>
</address:full-address>
<books:title>Lord of the Rings</books:title>
</reader:book-order>
</readers>
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NMpocTpaHcTBa uMeH. lNMpocTtpaHcTBO UMeH # URL

CTpoka B onpegeneHnn npocTpaHcTBa WMMEH
ABSETCA TONbKO CTPOKOW.

TonNbkO OAHO BaXHO B OTHOLUEHUN CTPOKU
NPOCTPaHCTBA WMEH: OHa [0/hKHA ObiThb

‘ VHUKaNbLHOMW.

<readers xmlns:address="http://www.xyz.com/addresses/"
xmlns:books="http://www.zyx.com/booRs/"
xmlns:reader="http://www.zyx.com/readers">
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MpocTpaHcTBa MeH. [louepHue 3/1eMeHTblI

OnpeneneHne NpocTpaHCTBa MMEH ANsi onpeaerieHHoro arnemMeHTa
O3Ha4aeT, YTO BCE €ro JoYepHUe 3NeMeHTbl NpuHaanexar K ToMmy
)K€ MPOCTPaHCTBY MMEH.

<readers xmlns address="http://www.xyz.com/addresses/"
xmlns:books="http://www.zyx.com/books/"
xmlns:reader="http://www.zyx.com/readers">

<reader:book-order>
<address:full-address>
<title>Mrs.</title>
<name>Ivales</name>
</address:full-address>
<books:title>Lord of the Rings</books:title>
</reader:book-order>
</readers>
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MpocTpaHcTBa MeH. O6nacTb AeNCTBUA NPOCTPAHCTB UMEH

[MpoCTpPaHCTBO MMEH OEeWCTBYET TONMbKO B npeaenax Toro anemMeHTa,
aTpuUOyTOM KOTOPOro ABNSIETCS ero Aeknapauus.

<readers xmlns:reader="http://www.zyx.com/readers" >

<reader:book-order>
<address:full-address xmlns:address="http://www.xyz.com/addresses/">
<title>Mrs.</title>
<name>Ivales</name>
</address:full-address>

<books:title xmlns:books="http://www.zyx.com/books/">
Lord of the Rings
</books:title>

</reader:book-order>
</readers>
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NMpocTpaHcTBa nMeH. lNpaBunia HacnegoBaHUA NPOCTPaHCTBA UMEH

Mpyn MCnNonb3oBaHUM MPOCTPAHCTB WMEH
Ba)XHO  yuYuTbiBaTb, 4YTO  artpudyThl
anemMeHTa He HacneayoT ero
NPOCTPaHCTBO MMeH. WHbiMM crnoBamuy,
ecnn npedukc nNpocTpaHcTBa MMeEH AOns
aTpubyta He yKasaH, TO ero uMsa He
OTHOCUTCA HM K KakoMy MNPOCTPaHCTBY
NMEH.
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NMpocTpaHcTBa UMeH. MpoCcTpaHCTBO MMEH NO YMOJTYHaHUIO

CyuwectByeTt

aoBa cnocoba Ageknapaumu

NPOCTPaHCTBa WMEH:

AeKknapaums no yMon4aHuio 1 siBHasi Aeknapauus.

[leknapauua no ymon4aHuto
00BbABNAET NPOCTPAHCTBO MMEH OS5
BCEX 3NIEMEHTOB M X aTpubyTOB,
KOTOpble cofepKaTcs B JaHHOM

xmInS2GRT®
<readers

xmlns="http://www.zyx.com/readers"
xmlns:address="http://www.Xxyz.com/addresses'
>

<reader:book-order>
<address:full-address>
<title>Mrs.</title>
<name>Ivales</name>

</address:full-address>

</reader:book-order>

</readers>

<epam>
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ABHas
aoeknapaums

xmins:
<readers
xmlns:reader="http://www.zyx.com/readers"
xmlns:address="http://www.xyz.com/addresses’
>

I

<reader:book-order>
<address:full-address>
<title>Mrs.</title>
<name>Ivales</name>

</address:full-address>

</reader:book-order>

</readers>
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NMpocTpaHcTBa UMeH. MNpedpukc xml

Mpedukc xml He TpebyeT aeknapaumn. OH 3ape3epBUpPOBaH AN pacLUMPEHWUIA
a3blka XML 1 Bcerga OTHOCUTCS K NPOCTPaHCTBY UMEH

"http://www.w3.org/XML/1998/namespace”.

C ero nomMmoLb MOXHO, Hanpumep, 3agaTb 6a3oBbin URI ntoboro anemeHTa ¢
nomMoulbto atpubyTta xml:base cneaytouwlero smaa:

xml:base=URI

<readers xmlns:reader="http://www.zyx.com/readers"
xmlns:book="http://www.zyx.com/bookRs/"
xml:base="http://www.company.com/readers/">

<reader:book-order>

<book:title>Lord of the Rings</book:title>

<book:1list-of-pictures xml:base="/pictures/">
<book:book-picture xml:base="picturel.jpg">PucyHok 1
</book:book-picture>
<book:book-picture xml:base="picture2.jpg">PucyHok 2
</book:book-picture>

</book:1list-of-pictures>

</reader:book-order>
</readers>
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XSD
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XSD

Cxema XSD
npeacTaBnsieT cobon
CTpOroe  onucaHue
XML-gokymeHTa.
XSD-cxema
ABNAETCA XML-
OOKYMEHTOM.

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.epam. tc.com/note"
xmlns:tns="http://www.epam. tc.com/note" >

<element name="notes">
<complexType>
<sequence>
<element name="note" type="tns:Note"
minOccurs="1"
max0Occurs="unbounded" />
</sequence>
</complexType>
</element>

<complexType name="Note">
<sequence>
<element name="to" type="string" />
<element name="from" type="string" />
<element name="heading" type="string" />
<element name="body" type="string" />
</sequence>

<attribute name="1id" type="int" use="required" />

</complexType>

</schema>
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XSD. Bannpaums

C nomoLbto cxeMbl XSD MOXHO Takke NPoOBEPUTb JOKYMEHT Ha KOPPEKTHOCTb.

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<tc:notes xmlns:tc="http://www.epam.tc.com/note"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"”
xsi:schemaLocation="http://www.epam.tc.com/note notes.xsd">

<note id="1">

<to>Bacsi</to> = <?xml version="1.8" encoding="UTF-8" standalcne="no"?>
<from>Ceta</from> = <tc:notes xmlns:tc="http://www.epam. tc.com/note"

. | xmlns:xsi="http://www.w3.0rg/26001/XMLSchema-instance”
<head1ng>Han0MMHaHme</head. xsi:schemalocation="http://www.epam.tc.com/note notes.xsd">
<body>lNo3BOHM MHe 3aBTpa!</

|X] notesxml 23

~ + sd=trg \1/.
</note> <note id="1"> , 57 Undo Text Change Ctrl+Z
<to>Baca</to> Reven Bl
</tc:notes> <from>CeeTa</f =
<heading>Hanomy Save Ctrl+S
<body>MNossoHn N
r A (0] With »
:‘_} Validation Results ﬂ Ffz el
B Show In Alt+Shift+\W »
"" o Y The validation completed with no errors or warnings.
Run As »
["] Do not show this dialog in the future. Validate
Team > L
Compare With »
Replace With >
|
Preferences...
Remove from Context Ctrl+Alt+Shift+ Down
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XSD. Built-in Types

Cxema XSD copepxut 44 0a30BbIX TUNAa WU UMEET NOOOEPXKKY
NPOCTPaHCTB MMEH (hamespace).

string This is a string -1, 126789675

normalizedString This is a string unsignedint 0, 1267896754

token This is a token long -1, 12678967543233

byte -1, 126 unsignedLong 0, 12678967543233

unsignedByte 0, 126 short -1, 12678

base64Binary GpM7 unsignedShort 0, 12678

hexBinary 0FB7 decimal -1.23, 0, 123.4, 1000.00

integer -126789, -1,0,1,126789  float -INF, -1E4, -0, 0, 12.78E-2, 12, INF,
NaN

positivelnteger 1, 126789 double -INF, -1E4, -0, 0, 12.78E-2, 12, INF,
NaN
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XSD. Built-in Types

negative

nonNegativelnteger

nonPositivelnteger

duration

date
gMonth
gYear

gYearMonth

gDay
gMonthDay

Name

QName
NCName

<epam>

-126789, -1

0,1, 126789
-126789, -1, 0
P1Y2M3DT10H30M12.3S

1999-05-31
-05--

1999
1999-02
---31

--05-3

XML 1.0 mun Name

po:USAddress

USAddress

2014 © EPAM Systems, RD Dep.

boolean
time
dateTime
anyURI

language
ID

IDREF
IDREFS
ENTITY
ENTITIES
NOTATION

NMTOKEN

NMTOKENS

true, false 1, 0
13:20:00.000, 13:20:00.000-05:00
1999-05-31T13:20:00.000-05:00

http://www.example.com/ http://www.exa
mple.com/ doc.html#ID5

en-GB, en-US, fr

XML 1.0 ampubym muna ID

XML 1.0 ampubym muna IDREF
XML 1.0 ampubym muna IDREFS
XML 1.0 ampubym muna ENTITY
XML 1.0 ampubym muna ENTITIES
XML 1.0 ampubym muna NOTATION

XML 1.0 ampubym muna NMTOKEN
XML 1.0 ampubym muna NMTOKENS
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XSD. <schema>

NMpaBuna onucaHua xsd-cxembl.

<schema> - kopHeBon anemeHT XML-cxembl.

<epam>

<schema>
</schema>

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

2014 © EPAM Systems, RD Dep.
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XSD. <element>

<element> - ocHoBHbIe 6nokn XML-gokyMmeHTa, cogepKalimne gaHHble U
onpegensoumne CTPYKTypy OnmMcbiBaeMOro JOKyMeHTa.

<element namezﬂx" typezﬂy"/>

<element name="customer-name" type="string" default="unknown"/>
<element name="customer-location" type="string" fixed=" UK"/>

Cardinality: minOccurs, maxOccurs — orpaHn4eHus, HaknagblBaeMble Ha
onpeaeneHHble YACNOBbIE ANEMEHTHI (N0 yMon4yaHuio 1).

<element name="Customer order" type="integer"
minOccurs ="0" maxOccurs="unbounded"/>

<element name="Customer hobbies" type="string"
minOccurs="2" maxOccurs="10"/>
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XSD. Simple Types. Restriction

Simple Types (npocTbie TUNbI) — HACeayTCs OT BCTPOEHHbIX TUMOB (string,
integer) n NO3BONAIOT co3gaBaTb COOCTBEHHbIE TUMbI JaHHbIX.

Extending Simple Types. Restriction —nNo3BOMSIET OrpaHN4YNTbL UMeKoLLINECH
NPOCTbIE TUMbI.

<simpleType name="LetterType'™>
<restriction base="string'>
<pattern value="[a-zA-Z]"/>
</restriction>
</simpleType>
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XSD. Facets

OrpaHu4eHns MOTyT UCMNOMb30BaTb Tak Ha3biBaeMble rpaHn (Facets).

<minLength wvalue="3"> OrpaHnyeHne anuHbl 3Ha4YeHU Tuna
<maxLength wvalue="8">

<minInclusive value="0"> OrpaHnyeHune 3Ha4yeHun Tuna
<maxInclusive value="10">

<xs:length wvalue="30"> OrpaHquHme OINMVHbI TUMa
<enumeration value="Hippo'"/> 3agaHune 3Ha4yeHuin Tuna B BUOe
<enumeration value='"Zebra'/> nepeyncneHmnsa

<enumeration value="Lion"/>

<pattern value="[0-9]"/> 3agaHns orpaHUYeHnst 3Ha4YeHui Tuna B
BMAE naTTepHa

[MonHbBIA CNNCOK BO3MOXHbIX facets MOXXHO NOCMOTpeTh B cTaHAapTe
http://www.w3.org/TR/xmIschema-2/#rf-facets.
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XSD. Simple Types. Union

Extending Simple Types. Union — mexaHnam gna oobeanHeHnsa asyx unu bonee
pPasnnUyHbIX TUNOB JAHHbLIX B OOVH.

<simpleType name="SizeByNumberType'>
<restriction base="positivelnteger'">

<maxInclusive value="21"/>
</restriction>
</simpleType > <simpleType name="SizeByStringNameType'>

<restriction base="string'">
<enumeration value="small'"/>
<enumeration value="medium"/>
<enumeration value="large'/>

</restriction>

</simpleType>

<simpleType name="USClothingSizeType'>

<union memberTypes="SizeByNumberType SizeByStringNameType" />
</simpleType>

<epam> 2014 © EPAM Systems, RD Dep. 36




XSD. Simple Types. List

Extending Simple Types. List — no3sonsieT ykasbiBaTb B XML pag aonycTuMbix
3Ha4YeHun, pasgeneHHbIx Nnpobenamm.

<simpleType name="SizesinStockType'">
<list itemType="SizeByNumberType" />
</simpleType>

<xs:element name="WinningNumbers" maxOccurs="unbounded'>
<xs:simpleType>
<xs:list>
<xs:simpleType>
<xs:restriction base="xs:unsignedByte'>
<xs:minInclusive value="1" />
<xs:maxInclusive value="49" />
</xs:restriction>
</xs:simpleType>
</xs:list>

| —— 1 " 1 1 " 1 —_—
</xs:simpleType> <! Valid "WinningNumbers" list values >

<WinningNumbers> 1 20 24 33 37 43
</WinningNumbers>

</xs:element>
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XSD. Complex Types

Complex Types (CnoXHble TUMbl) — 3TO KOHTEWHEpPbl ANs onpeaeneHus
9NIEMEHTOB, OHW MO3BONSAKT ONPeaendTb AOYEpPHUE SNeMeHTbl Ons  Apyrux
9NEeMEHTOB.

<element name="Customer'">
<complexType>
<sequence>
<element name="Dob" type="date" />
<element name="Address" type="string" />
</sequence>

</complexType >
</element>
Compositors — onpegensieT npasBuna OMNUCAHUA [OYEPHUX ONEMEHTOB B

poanTenbckom B fokymeHTe XML.

sequence [loyepHue anemMeHTbl, onucbiBaemMble Xsd-cXeMon, MoryT noasnatecs B XML-
AOKYMEHTE TOJSIbKO B YKa3aHHOM nopsiake.

choice TONbKO OANH N3 AOYEPHMX BNEMEHTOB, ONMUCbIBAEMbIX XSA-CXEMOMN, MOXET
nosiButbCcs B XML-OoKymMeHTe.

all [loyepHue anemMeHTbl, onucbiBaemMble Xsd-cXxeMon, MoryT noasnateca B XML-
AOKYyMeHTe B NtoboM nopsiake.
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XSD. Global Types

Global Types — cnoxHble TUMbl JaHHbIX MOXXHO O6bABUTL HE TONBKO BHYTPU
SneMeHTa, HO 1 BHE €ro.

<complexType name="AddressType'">
<sequence>
<element name="Linel" type="string"/>

<element name="Line2" type="string'"/>
</sequence>
</complexType >

<element name="Customer'">
<complexType>
<sequence>
<element name="Dob" type="date'"/>
<element name="Address" type='"xs:AddressType'"/>
</sequence>
</complexType >
</element>
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XSD. Attributes

Attributes — aTpmbyTbl npenocTaBnAT  AOMOMHUTENBHYK MH@OPMaUUIO B
npenenax anemMeHTa.

<attribute name="x" type="y"/>

<attribute name="ID" type="string"/>
<attribute name="ID" type="string" use="optional"/>
<attribute name="ID" type="string" use=" prohibited"/>
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XSD. Mixed Content

Mixed Content — no3sonseT cmewnBaTb SNEMEHTbI U JaHHbIE.

<element name="MarkedUpDesc'>
<complexType mixed="true'">
<sequence>
<element name="Bold" type="string" />
<element name="Italic" type="string" />

</sequence>
</complexType >
</element>

<MarkedUpDesc >

This is an

<Bold>Example</Bold>

of

<Italic>Mixed</Italic>

Content,

Note there are elements mixed in with the elements data.
</MarkedUpDesc >
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XSD. <group>, <attributeGroup>

<group> n <attributeGroup> - 06begMHAIOT anemeHTbl(aTpnbyTbl) B rpynnbl,
MO3BOSISAS HA HUX CCbINaTbCs. Takue rpynnbl He MOryT ObITb pacluMpeHbl Unn
OrpaHUYeHbI.

<group name='"CustomerDataGroup'>
<sequence>
<element name="Forename" type="string" />
<element name="Surname'" type="string" />
<element name="Dob" type="date" />
</sequence>
</group>
<attributeGroup name="DobPropertiesGroup'">
<attribute name="Day" type="string" />
<attribute name="Month" type="string" />
<attribute name="Year" type="integer" />
</attributeGroup>

<complexType name="Customer'">

<sequence>
<group ref="u:CustomerDataGroup"/>
<element name="..." type="..."/>
</sequence>

<attributeGroup ref="u:DobPropertiesGroup"/>
</complexType>
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XSD. <any>

<any> - onpegender, 4YTO [OOKYMEHT MOXET cogepXaTb 3rleMeHThI,
HeonpeaeneHHole B XML-cxeme.

<element name="Message'>
<complexType>
<sequence>
<element name="DateSent'" type="date" />
<element name="Sender" type="string" />
<element name="Content'">

<complexType>

<sequence>
<any />

</sequence>

</complexType> <Message>

</element> <DateSent>2000-01-12</DateSent>
</sequence> <Sender>Admin</Sender>
</complexType> <Content>
</element> <AccountCreationRequest>

<AccountName>Fred</AccountName>
</AccountCreationRequest>
</Content>
</Message>
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XSD. <anyAttribute>

<anyAttribute> - no3BonsieT ykasbiBaTb B afieMeHTe aTpubyT, HE onpeneneHHbIn B
XML-cxeme.

<element name="Sender'">
<complexType>
<simpleContent>
<extension base="string">
<anyAttribute />
</extension>
</simpleContent >
</complexType >
</element>

<Sender ID="7687">Fred</Sender
>
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XSD. Ksanudpukaums.

Keanudukaums

KBanudukaums Heobxoanma Ona OAHO3HAYHOrO pasrpaHnUYeHns nNpoCTPaHCTB MMEH
9NeMeHTOoB U aTpnbyToB.

[ins Toro, 4YTobbl BCce NnokanbHO 00bsABMNEHHbIE aNeMeHTbI Oblnn KBanMduLnMpoBaHbI,

Heobxoanmo yctaHoBuTb 3HavyeHne elementFormDefault (<scheme>) paBHbIM
qualified.

ATpubyThl, KOTOpble [OOMKHbl OblTb KBanU@UuMpoBaHbl (AMOO MNOTOMY 4TO
o0bsaBNeHbl rmobanbHo, NMMBo notoMy 4TO npusHak attributeFormDefault,
yctaHoeneH B qualified), B JOKyMeHTax NosiBNASAOTCA C NpeduKkcom.

<xs:schema
xmlns:xs="http//www.w3.0rg/2001/XMLSchema"
xmlns="http://www.epam.com"
targetNamespace="http://www.epam.com"
elementFormDefault="qualified"

attributeFormDefault="qualified'">
</schema>
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XSD. Ksanudpukayus.

Card.xs
d

<?xml version="1.0" encoding="UTF-8"?>

<schema =xmlns="http://www.w3.0rqg/2001/XMLSchema"
targetNamespace ="http://www.epamrd.orqg/card"
xmlns:tns="http://www.epamrd.orqg/card"
elementFormDefault ="qualified'">

<complexType name="CardType'>
<sequence>
<element name="message" type="string" />
<element name="color" type="string" />
</sequence>
</complexType >

</schema>
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XSD. Ksanudpukayus.

Sock.xs

d

<?xml version="1.0" encoding="UTF-8"?>

<schema

xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace ="http://www.epamrd.org/sock"
xmlns:tns="http://www.epamrd.org/sock"
elementFormDefault ="qualified"
attributeFormDefault ="qualified'">

<complexType name="SockType'>

<sequence>

<element name="color" type="string"/>
</sequence>
<attribute name="size'" type="integer" />

</complexType >

</schema>

<epam>
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XSD. Ksanudpukayus.

Presents.xs

<?xml version="1.0" encoding="UTF-8"?>
<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.epamrd.orqg/Presents"
xmlns:tns="http://www.epamrd.org/Presents"
xmlns:s="http://www.epamrd.org/sock"
xmlns:c="http://www.epamrd.orqg/card"
elementFormDefault="qualified">
<import schemalLocation="Sock.xsd" namespace="http://www.epamrd.orqg/sock" />
<import schemalocation="Card.xsd" namespace="http://www.epamrd.orqg/card" />

<element name="presents'" type="tns:PresentType" />

<complexType name="PresentType'>
<sequence>
<element name='"present'">
<complexType>
<sequence>
<element name="sock" type="s:SockType" />
<element name="card" type="c:CardType" />
</sequence>
</complexType>
</element>
</sequence>
</complexType>
</schema>
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XSD. Ksanudpukayus.

Presents.xm
1

<?xml version="1.0" encoding="UTF-8"?>

<pr:presents =xmlns:pr="http://www.epamrd.org/Presents"
xmlns:s="http://www.epamrd.orqg/sock"
xmlns:c="http://www.epamrd.orqg/card"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.epamrd.org/Presents Presents.xsd'>

<pr:present>
<pr:sock s:size="4">
<s:color>red</s:color>
</pr:sock>
<pr:card>
<c:message>Happy New Year! </c:message>
<c:color>gold</c:color>
</pr:card>
</pr:present>

</pr:presents>
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DTD
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DTD. Document Type Definition

Ona onucaHna cTpykTypbl XML-OOKyMeHTa WCMoSib3yeTca A3blK
onncaHns DTD (Document Type Definition).

DTD onpepnensieT, kKakne Ttern (dNemMeHTbl) MOryT UCMONb30BaTbCs B
XML-gokymeHTe, Kak 3TW O3neMeHTbl CBfA3aHbl Mexay cobon
(HanpumMmep, ykasblBaTb Ha TO, YTO 3anemeHT <student> Bkrovaer
goyepHue anemeHTbl <name>, <telephone> n <address>), kakue
aTpubyTbl UMEET TOT UM NHON SNIEMEHT.
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DTD. ®opmupoBaHue DTD

NMNoagkntoyeHune DTD

<?xml version="1.0" encoding="UTF-8" standalone="yes" ?>
<! DOCTYPE students SYSTEM "students.dtd">

<?xml version="1.0" ?>
<! DOCTYPE student
[IELEMENT student (name, telephone, address)></--Oasnee

udem oriucaHue ariemeHmMo8 name, telephone, address -->]
>
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DTD. NMpumep

students.xml

<?xml version="1.0" ?>
<!DOCTYPE students SYSTEM "students.dtd" > StUdentS.dtd
<students>

<student login="mit"

<name>Mitar Alex</t <|ELEMENT students (student)+>
<telephone>2456474

<address> <!ELEMENT student (name, telephone, address)>
scountry>Belarus) < I ATTL,IST student
<city>Minsk</cit
<street>Kalinovs login ID #REQUIRED
e faculty CDATA #REQUIRED

<student login="pus"| >
<name>Pashkun Alex

<telephone>34537] <!ELEMENT name (#PCDATA)>

<af§§jjj§y>Belar <!ELEMENT telephone (#PCDATA)>
<city>Brest</c{ <! ELEMENT address (country, city, street)>
(StreeDRnotin <IELEMENT country (#PCDATA)>

/</Szudeﬂt> <!ELEMENT city (#PCDATA)>
</students>
<!ELEMENT street (#PCDATA)>
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DTD. <IELEMENT>

OnucaHue anemMeHTa

<IELEMENT name (#PCDATA)>
<IELEMENT telephone (#PCDATA)>
<IELEMENT address (country, city, street)>

PCDATA. - oanemeHTbl MOryT cogepxaTb fobyto MHGOpPMaUUIo, C KOTOPOM MOXET
paboTtatb nporpamma-aHanunsaTtop (PCDATA — parsed character data). EcTb Takke

mapkepbl EMPTY - oanemeHT nyct m ANY — cogepxummoe creuuanbHO He
onuncbIBaeTCs.

Ecnun B onpeneneHun anemeHTa ykasblBaeTCH "CMeLlaHHoe" CoOAepXXMoe, T.e. TEKCTOBbIE

AaHHble UnNn Habop anemeHToB, TO HeobxoamMmo cHadvana ykasatb PCDATA, a 3atem
pasfgeneHHbI CMMBOSIOM "|" CANCOK 3f1IEMEHTOB.
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DTD. <IELEMENT>

Ona Toro, 4TObObl YyKasaTb KOMMYECTBO MOBTOPEHUN BKITHOYEHUN
9fIEMEHTOB MOTryT UCMNOMb30BaTbCA CUMBOSIbI: ‘+'(04NH UM MHOTO),
*(0 unn mHoro), “?2’(0 nnn 1)

= <IELEMENT student (name, telephone, address)> - anemeHT

student cooepxmT oguH 1 TONbKO OAMH 3rNeMeHT hame, telephone
n address.

Ecnu cylecTByeT HECKONbKO BapMaHTOB COAEPXXUMOTrO 35IEMEHTOB, TO
ncrnonbayetcs cumeos ‘| (unu).

" <IELEMENT student (#PCDATA | body)> - anemeHT student
MOXET cogepkaTtb nmbo goyepHuin anemeHT body, nnéo PCDATA.

= <IELEMENT issue (title, author+, table-of-contents?)> - BHyTpw.

" <IELEMENT flower (PCDATA | title )*>
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DTD. <!ATTLIST>

OnucaHue aTpubyToB

<IATTLIST HasBaHue_enemeHTa Ha3BaHue_aTpubyTa
TUN_aTtpubyTa 3HaYeHue_No_yMosn4yaHuro >

Hanpuwmep:

<IATTLIST student
login ID #REQUIRED
faculty CDATA #REQUIRED>
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DTD. <!ATTLIST>

CyLLecTByeT HECKONbKO BO3MOXHbIX 3HA4YeHUI aTpubyTa, 3T0:

<epam>

CDATA - 3HadyeHuMeMm aTpubyta aBndetrca sobas
nocriegoBaTesibHOCTb CUMBOJSIOB;

ID — onpenenseTr yHUKanbHbIN UOEHTUAMKATOP 3rNemMeHTa
B JOKYMEHTE;

IDREF (IDREFS) - 3HayeHuem atpubyta Oyger

naeHTndmkaTop (crnmcok naoeHTndnKaTopos),
onpeaeneHHbIn B JOKYMEHTE;

ENTITY (ENTITIES) — cooepXuT nmsi BHELLHEW CYLLIHOCTU
(HECKOSTbKO MMEH, pasfeneHHbIX 3anaTbiMU);

NMTOKEN (NMTOKENS) - crnoBo (HecKornbKO CIiOB,
pasgernieHHbIX npobenamu).

2014 © EPAM Systems, RD Dep.
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DTD. <!ATTLIST>

OnunoHanbHO MOXHO 3a[aTb 3HAYEHME MO YMOMYaHWUIO AN KaXKOoro
aTpnbyTa. 3Ha4yeHns No yMON4YaHUIo MOryT ObITb CrieayoLLNMM:

" #REQUIRED - o3Hauvaetr, 410 atpubyt OOMmMKEH
NPUCYTCTBOBATb B ANIEMEHTE;

= #IMPLIED — o3HauvaeT, 4To aTpnbyT MOXXET OTCYTCTBOBATD,

N ecCJin yka3aHoO 3Ha4veHue Mno ymosryaHum, 1o aHalJin3aTtop
noactaBuT ero.

" #FIXED defaultValue — o3HaudaeT, 4TO atpubyt MOXET

NPUHUMAaTbL Wb OOHO 3HaYeHWe, TO, KOTOpoe yKa3aHOo B
DTD.

defaultValue — 3HayeHne No ymonyaHuio, ycTaHaBMBaeMoOe napcepom Mpu OTCYTCTBUM

aTpubyta. Ecnn atpmnbyt umeet napametp #FIXED, TO 3a HMM OOMKHO crnegoBaTtb
defaultValue.

Ecnn B gokymeHTe atpubyTy He ByaeT NpUCBOEHO HMKAKOro 3Ha4YeHus, TO ero 3HadeHue
Oynet paBHO 3agaHHomMy B DTD.
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DTD. <!ATTLIST>

defaultValue - 3HadyeHne no ymonyaHuw, YycTaHaBMBaeMoe
napcepoMm npu oOTcyTCcTBMM aTtpubyta. Ecnm aTtpmbyt unmeet
napameTp #FIXED, To 3a HuUM gomxHo cnepoBaTthb defaultValue.

Ecnu B gokymMeHTe aTpubyTy He BydeT NPUCBOEHO HUKAKOro 3Ha4YeHus,
TO €ero 3HayeHwe Oyget paBHO 3agaHHomy B DTD. 3HauyeHue
aTpubyTa Bcerga OOMKHO YKa3blBaTbCs B KaBblYKax.
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DTD. <IENTITY>

OnpegeneHue CyLHOCTHU

CyLwHocTb (entity) npeactaensietr cobon HeKOTopoe onpeaeneHne, Yoe
COOEPKMMOE MOXET BblTb NMOBTOPHO MCMOSIbL30BAHO B JOKYMEHTE.
OnucbiBaeTcs CyWHOCTb € noMmoLllbio ageckpuntopa !IENTITY:

<IENTITY company ‘Sun Microsystems'>
<sender>&company;</sender>

[Mporpamma-aHanusaTtop, kKotopas 6yger obpabaTteiBatb daunn,
aBTOMaTU4YECKNU NOoACTaBUT 3Ha4vyeHue Sun Microsystems BMecCTO
&company.
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DTD. <IENTITY>

[na NOBTOPHOrO WCNOMb30BaHUSI COAEPXMMOrO BHYTPU OMUCAHUS
DTD wcnonb3yoTca napamMeTpuyeckmne (napameTpusoBaHHLIE)
CYLLHOCTM.

<IENTITY % elementGroup "firstName,
lastName,gender, address, phone">

<IELEMENT employee (%elementGroup)>
<IELEMENT contact (%elementGroup)>
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DTD. <!ENTITY>

B XML BkntoyeHbl BHYTPEeHHME onpeaeneHns ana cumeononB. Kpowme
9TOro, eCTb BHELLUHME ONpeaeneHunsi, KoTopble NO3BOMNAKT BKNOYaATb
coaepXMmMoe BHeLLHero pavna:

<IENTITY logotype SYSTEM “/image.gif" NDATA GIF87A>
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XML PARSERS
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XML Parsers

Ob]ect _Basefi Event Based

Push Parsing Pull Parsing
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SAX
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SAX. BBegeHue

SAX - 310 cobbiTuHbIM Napcep ans XML, T.e. OH nocnegoBaTenbHO
YnTaeT 1 pasbupaeT AaHHbIE N3 BXOOHOMO NOTOKa (3TO MOXET ObITb
dann, ceteBoe coeanHeHue, unun ntobdon gpyron InputStream).

Korga napcep HaxoguT CTPYKTYPHbIM 3rieMeHT (OTKPbIBAKOLWLUN TErT,
3aKpblBalOWMA Ter, U T.N.), OH onoBewaeTr o6 3ToOM cnywaTtens
(obpaboTunk cobbiTUs), U NepegaeTr eMmy B KadecTBe napameTpa
HaNOEeHHbIN SNEMEHT.

SAX genaet BO3MOXHbIM
NpUBA3KY cneumdpuyHoro
Ans NpunoXXeHus Kkoaa K
COObITUAM.

66
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SAX. XMLReader

SAX (SAX2) onpenensieT uHTepdenc,

org.xml.sax.XMLReader

KOTOPbIN  OOMKHbI  peanu3oBbiBaTb Bce  SAX-COBMECTUMblE
aHanusatopbl XML. (bnarogapsa atomy SAX TO4YHO 3HaE€eT, Kakue
MeTOoAbl AOCTYMNHbI ANns obpaTHOro BbI30OBA M UCMNOSMb30BaHUS B
NPUITOXKEHUN).

// cosmaHue 5SK3eMIJigpa kKjacca Reader
org.xml.sax.XMLReader reader =

XMLReaderFactory.createXMLReader () ;

// mejlaeM UTO-TO C IIOMOUILI aHaJIu3aTopa
reader.parse (url) ;

<Gpam> 2014 © EPAM Systems, RD Dep. 67




SAX. InputSource

[na aHanu3a [OKyMeHTa npuMmeHsieTca Meton parse() knacca
org.xml.sax.XMLReader.

Y KadecTBe napameTpa MOXET BbICTynaTb 9K3eMMnsap Knacca
org.xml.sax.InputSource, nnbo crpoka, cogepxaiias URI.

// cos3maHue sK3eMIlJigpa Kijlacca Reader
org.xml.sax.XMLReader reader =

XMLReaderFactory.createXMLReader (vendorParserClass) ;

// perucTpupyeM o6paboTuuK COOEPXMUMMOI'O

// perucrpupyeMm o6paboTumk omMOOK

// aHaIm3upyeM

InputSource inputSource = new InputSource (xmlURI) ;
reader.parse (inputSource) ;

<epam> 2014 © EPAM Systems, RD Dep. 68



SAX. InputSource

Mcnonb3ys InputSource u 3akntoymB B Hero nepeaaHHbii URI MOXHO
onpenennTb CUCTEMHbIM unaeHTUUKaTtop AokymeHTa. [lo cytu

Aena, yCtaHaBnmBaeTCd NyTb K AOKYMEHTY ANnA aHanu3aTtopa, YTO
N NO3BONAET pa3pellarb BCE OTHOCUTEIbHbIE MYTU BHYTPU
ITOro JOKYMEHTA.

SAX eapaHmupyem, 4ymo aHanu3amop Hukoada He uameHUm obbekm
InputSource, nepedasaembili 8 Kadecmee apayMeHma Memooy

parse().

InputSource inputSource =
new InputSource (
new java.io.FileInputStream (
new java.io.File (xmlURTI)));
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SAX. Handler

Handler

OGpaboTuuk copepXxmmoro - 3T0 Habop MeToaoB 06paTHOro
Bbi3oBa SAX, NO3BOMNAKOLWINMX MpoOrpamMucTaMm CBsA3biBaTb Kopg
NPUMNOXEHUST C  COObITUSIMM,  BO3HMKAKLWIMMWU  BO  BpeMS
CUHTaKCU4ecKoro pasbopa AoOKyMeHTa.

SAX obpabartbiBaeT OOKYMEHT nocnegoBaTenbHO U
He 3arpy>kaeTt ero B NamsiTb LENUKOM.
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SAX. Handler

B SAX 2.0 onpegeneHbl 4YeTblpe OCHOBHbIX WHTEpdenca-
obpaboTtyuka:

® org.xml.sax.ContentHandler —o6paboTuynk cobbITUIN JOKYMEHTa
® org.xml.sax.ErrorHandler — 06paboTkn owmnboYHbIX CUTYyaunn

® org.xml.sax.DTDHandler — o6paboTymMk cobbITMn Npu aHanuse
DTD-onucaHuu

" org.xml.sax.EntityResolver - 06pabotumk cobbiTvin 3arpysku

DTD-onncaHnmn (cosgaH crneumanbHO AN UHTepnpeTaumm BHELLHUX
CYLLIHOCTEWN, Ha KoTopble ccbinlaetcs XML-OoKyMeHT)

Knacchbl, peanusyowne atn nHTepdencbl MOXXHO 3aperMcTpmpoBaThb B
aHanusatope ¢ nomowbd MetogoB setContentHandler();
setEntityResolver(); setDTDHandler(); setErrorHandler();
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SAX. ContentHandler

public interface ContentHandler {

void setDocumentLocator(Locator locator);

void startDocument() throws SAXException;

void endDocument() throws SAXException;

void startPrefixMapping(String prefix, String uri) throws SAXException;
void endPrefixMapping(String prefix) throws SAXException;

void startElement(String uri, String localName, String gName, Attributes atts) throws
SAXException;

void endElement(String uri, String localName, String qName) throws SAXException;
void characters(char ch[], int start, int length) throws SAXException;

void ignorableWhitespace(char ch[], int start, int length) throws SAXException;
void processinglnstruction(String target, String data) throws SAXException;

void skippedEntity(String name) throws SAXException;
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SAX. ContentHandler

MeTtoabl uHTepdenca ContentHandler

MeTopn Ha3HayeHue

setDocumentLocator(Locator locator)

startDocument()

endDocument()

startElement(String uri, String
localName, String gqName, Attributes
atts)

endElement(String uri, String
localName, String gName)
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YkasaTtenb no3nuun B AOKYMEHTE, JeNCTBUTENEH
TONbKO AN1s1 TEKYLLEro LuMKna aHanumaa.

Bbi3biBaeTcsa nepBbiM BO BCEM NpPOLECCe aHanu3a
AOKYMEHTa, 3a UCKITIOYEHNEM MeToaa
setDocumentLocator()

BblI3biBaeTcs nocrnegHMm, B TOM YUCHE U cpean
METOAOB OCTanbHbIX 06paboTunkoB SAX

CoobuiaeT 0 Havane aHanuasa 4OKyMEHTa,
npegocTaBnseT NPUNOXeHUIo MHopMaLmio 06
anemeHTe XMLwu ntobbix ero atpnbyrtax

CoobLaeT 0 4OCTMXKEHMN 3aKpbIBalOLLEro Tera
arieMeHTa.
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SAX. ContentHandler

MeTtoabl uHTepdenca ContentHandler

MeTtoa Ha3Ha4yeHue

startPrefixMapping(String prefix, Bbli3biBaeTcs nepen MeTogoMm, CBA3aHHbLIM C

String uri) 3/IEMEHTOM, B KOTOPOM MPOCTPaAHCTBO UMEH
00bABMEHO.

endPrefixMapping(String prefix) Bbli3biBaeTCs nocre 3akpbiTUSA arieMeHTa B KOTOPOM

NPOCTPAHCTBO MMEH OObSABIEHO.

B SAX 2 nopggepxka npoOCTpaHCTBA MMEH OCYLLIECTBMSAETCS Ha YpOBHE
9NIEMEHTOB. JTO MO3BOSISIET pasnMyatb NPOCTPAHCTBO MMEH 3reMEHTa,
npeacTtaBneHHoe NpeduKCoM afieMeHTa M CBA3aHHbIM C 3TUM NpedUKCoM
URI, n nokanbHoe nms anemeHTa (Mmsa 6e3 npedukca).

Obnactb oToOpaxeHus npedukca — I3TO SNEeMeHT ¢ aTpubytom xmins,
00BABNSAOLLNN NPOCTPAHCTBO MMEH.
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SAX. ContentHandler

MeTtoabl nHtepdenca ContentHandler

MeTopn Ha3HavyeHue

characters(char ch[], int start, int length)

ignorableWhitespace(char ch[], int start,
int length)

processinglnstruction(String target,
String data)

skippedEntity(String name)
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CoobuiaeT 0 JOCTUKEHNN CUMBOSbHOIO
3HavYeHunsa anemMmeHTa

MeTon obpaTHOro Bbi3oBa Ans
HeobpabaTbiBaeMbIX CUMBOMOB MeXay
anemMeHTamu; AOSMKEH Bbl3biBaTbCS TONbKO Npu
Hannyum DTD nnn XML cxembl, 3agatoLlmx
OrpaHnYeHus.

MeTton obpaTHoro Bbi3oBa Ans obpabotkm Pl-
NHCTPYKLUN

MeTon o6paTHOro Bbi30Ba, KOTOPbLIN
BbIMOSHSETCS, €Cnv aHanu3aTop 6e3 NpoBepKu
AENCTBUTENbHOCTWN NPOMNYCKaeT CYLLHOCTb
(aHanusaTopbl 6e3 NPoOBEPKN OENCTBUTENBHOCTU
He 06s3aHbl (HO MOryT) MHTEPNPETUPOBATL
CCbIfIKN Ha CYyLLHOCTW).
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SAX. DocumentHandler

NHTepdgenc DocumentHandler

package org.xml.sax;

/**
* @deprecated This interface has been replaced by the SAX2
* {@link org.xml.sax.ContentHandler ContentHandler}
* interface, which includes Namespace support.
*/

public interface DocumentHandler {
void setDocumentLocator(Locator locator);
void startDocument() throws SAXException;
void endDocument() throws SAXException;
void startElement(String name, Attributelist atts) throws SAXException;
void endElement(String name) throws SAXException;
void characters(char ch[], int start, int length) throws SAXException;
void ignorableWhitespace(char ch[], int start, int length) throws SAXException;
void processinglnstruction(String target, String data) throws SAXException;
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SAX. ErrorHandler

package org.xml.sax;

/**
* Basic interface for SAX error handlers.
*/

public interface ErrorHandler {

/** [MpedynpexoeHus. */
void warning (SAXParseException exception) throws SAXException;

/** Hekpumu4yeckue owubku. */
void error (SAXParseException exception) throws SAXException;

/** Knumuyeckue owubku. */
void fatalError (SAXParseException exception) throws SAXException;
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SAX. DTDHandler

NHTepdgenc DTDHandler

public interface DTDHandler ({
public abstract wvoid notationDecl (String name, String publicId,
String systemId) throws SAXException;
public abstract void unparsedEntityDecl (String name, String

publicId,
String systemId, String notationName) throws SAXException;

Nutepdenc DTDHandler nossondeT nony4vaTtb yBeaoMIeHne, Koraa
aHanmsaTtop BCTpPeYaeT HeaHannusnpyemyo CyLHOCTb 1IN
obbABNEHNE HOTALUN.
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SAX. EntityResolver

Nutepdenc EntityResolver

public interface EntityResolver {

public abstract InputSource resolvekEntity(String publicId,
String systemId) throws SAXException, IOException;

NHTepdenc mHTepnpetnpyet cylHoCcTU. OBbIMHO CYLLUHOCTb MO MyOrnnyHOMY
UM CUCTEMHOMY WOEHTUUKATOPY WHTEPNPETUPYEeTCA aHanm3aTtopoMm
XML. Ecrim wmetop resolveEntity() Bosspawaer null, 3atoT npouecc
npoTekaer B TpaguUMOHHOM BapuaHTe. Ecnn BepHyTb M3 MeToda
KOPPEKTHbIN 00beKT InputSource, ToO BMECTO ykasaHHOro nyo6nmyHoro mnu
CUCTEMHOIoO MaeHTUdmKaTopa B Ka4yeCTBe 3HaA4YeHUS CCbISIKM Ha CYLLHOCTH
OyaeT ncnonb3oBaTbCHA ATOT OOLEKT.

<Gpam> 2014 © EPAM Systems, RD Dep. 79




SAX. Locator, DefaultHandler

public interface Locator {
public abstract String getPublicId();
public abstract String getSystemId() ;
public abstract int getLineNumber () ;
public abstract int getColumnNumber () ;
}

NHTepdenc Locator no3sonaeT onpenenutb Tekywyto nosnunio B XML danne.
[Tockonbky aTa no3numMa OEeWCTBUTENbHA TOMbKO AN TEKyLWero uukna
aHanusa, nokatop crnegyeTt UCcrnonb3oBaTb TOMbKO B 06bnactu BMOMMOCTU
peanusaunu nHtepdenca ContentHandler.

public class DefaultHandler
implements EntityResolver, DTDHandler, ContentHandler, ErrorHandler

{

Knacc DefaultHandler peanusyet uHtepdencel ContentHandler, ErrorHandler,
EntityResolver, DTDHandler n npegocTtaBnsaeTr nycrble peanusaunn gns
KaXkgoro Metoga KaXkgoro nHtepdenca.
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SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

menu.xml

<?xml version="1.0" encoding="UTF-8'"?>
<breakfast-menu>
<food id="1">
<name>Belgian Waffles</name>
<price>$5.95</price>
<description>
two of our famous Belgian Waffles with plenty of real maple syrup
</description>
<calories>650</calories>
</food>
<food id="2">
<name>Strawberry Belgian Waffles</name>
<price>$7.95</price>
<description>
light Belgian waffles covered with strawberrys and whipped cream
</description>
<calories>900</calories>
</food>

</breakfast-menu>

<epam> 2014 © EPAM Systems, RD Dep. 81




SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

public enum MenuTagName ({
NAME, PRICE, DESCRIPTION, CALORIES, FOOD, BREAKFAST MENU

public class MenuSaxHandler extends DefaultHandler {
private List<Food> foodList = new ArrayList<Food>();
private Food food;
private StringBuilder text;

public List<Food> getFoodList () {
return foodList;

public void startDocument () throws SAXException {
System. out.println("Parsing started.");

public void endDocument () throws SAXException {
System. out.println ("Parsing ended.");
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SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

public void startElement (String uri, String localName, String

gName,
Attributes attributes) throws SAXException {
System. out.println("startElement -> " + "uri: "
+ uri + ", localName: " + localName + ", gName: " + gName) ;
text = new StringBuilder();

if (gName.equals("food")) {
food = new Food():;
food.setId((Integer. parselInt(attributes.getValue("id")))

public void characters(char|[] buffer, int start, int length) {
text.append (buffer, start, length);

\
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SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

public void endElement (String uri, String localName, String gName)
throws SAXException {
MenuTagName tagName =

MenuTagName. valueOf (gName.toUpperCase () .replace( "-", " ")),
switch (tagName) {
case NAME:
food.setName (text.toString()) ; break;
case PRICE:
food.setPrice (text.toString()) ; break;
case DESCRIPTION:
food.setDescription (text.toString()); break;
case CALORIES:
food.setCalories (Integer. parselInt (text.toString()))
break;
case FOOD:

foodList .add (food) ;
food = null;
break;
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SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

public void warning (SAXParseException exception) {
System. err.println ("WARNING: line " + exception.getLineNumber ()
+ "o " + exception.getMessage()) ;

}

public void error (SAXParseException exception) {
System. err.println ("ERROR: line " + exception.getLineNumber () +
": "+ exception.getMessage())

}

public void fatalError (SAXParseException exception) throws
SAXException {
System. err.println ("FATAL: line " +
exception.getLineNumber () + ": "
+ exception.getMessage());
throw (exception);
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SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

public class Food {
private int id;
private String name;
private String price;
private String description;
private int calories;
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SAX. NMNpuMmep aHanunsza xml-gOKyMeHTa

import org.xml.sax.InputSource;

import org.xml.sax.SAXException;

import org.xml.sax.XMLReader;

import org.xml.sax.helpers.XMLReaderFactory;

public class SaxDemo {

public static void main (String[] args) throws
ParserConfigurationkException, SAXException, IOException ({

XMLReader reader = XMLReaderFactory. createXMLReader() ;
MenuSaxHandler handler = new MenuSaxHandler () :;
reader.setContentHandler (handler) ;

reader.parse (new InputSource("menu.xml"));

List<Food> menu = handler.getFoodList () ;
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SAX. PaclumpeHHble BO3MOXHOCTU SAX2

PaclimpeHHble BO3MOXHOCTU SAX 2

public interface XMLReader
{

boolean getFeature (String name)

throws SAXNotRecognizedException, SAXNotSupportedException;
void setFeature (String name, boolean value)

throws SAXNotRecognizedException, SAXNotSupportedException;
Object getProperty (String name)

throws SAXNotRecognizedException, SAXNotSupportedException;
void setProperty (String name, Object wvalue)

throws SAXNotRecognizedException, SAXNotSupportedException;

// Event handlers.

B SAX 2 onpeneneH ctaHOapTHbIM MEXaHU3M A1 YCTaHOBKU CBOMCTB U
BO3MOXHOCTEN aHanusaTtopa, 4YTo no3BondeTr [Oo00aBnATb HOBbIE
CBOWCTBA M BO3MOXHOCTU, €CNMU OHU YTBEPXOEHblI KOHCOPLMNYMOM
W3C, 6e3 ncnonb3oBaHns UPMEHHbIX pacLUMPEHU N METOLOB.
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SAX. PacuimpeHHble BO3MOXHOCTU SAX2

// BKJIOUEHME MNPOBEPKU NEMCTBUTEJIEHOCTU
reader.setFeature ("http://xml.org/sax/features/validation" , true);

// BKJIOUEeHMEe o06paboTKMU MNPOCTPAHCTB MMEH
reader.setFeature ("http://xml.org/sax/features/namespaces" , true);

// BKJIOUEHME KAHOHM3ALUM CTPOK
reader.setFeature ( "http://xml.org/sax/features/string-interning” ,
true) ;

// OTKJIIOUYEHMre OBpaboTKU CXeM
reader.setFeature ("http://apache.org/xml/features/validation/schema
", false);

Ha cTtpaHuuax
http://xerces.apache.org/xerces-j/features.html
http://xerces.apache.orag/xerces-j/properties.html

nepeyncneHbl BCe  BO3MOXHOCTM M CBOWCTBA, nNogdepXuBaemble
aHanusaTtopom Apache Xerces.
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SAX. org.xml.sax.XMLFilter

org.xml.sax.XMLFilter

public interface XMLFilter extends XMLReader
{

void setParent (XMLReader parent);
XMLReader getParent ()

XMLFilter npegHasHadeH AOnsa co3daHua  Uenen  peanuaaunn
XMLReader nocpenctsom counstpaumu.
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SAX. XMLFilter

org.xml.sax.helpers.XMLFilterimpl

public class XMLFilterImpl implements XMLFilter, EntityResolver,
DTDHandler, ContentHandler, ErrorHandler {
// Construct an empty XML filter, with no parent.
public XMLFilterImpl () {
super () ;

}
// Construct an XML filter with the specified parent.

public XMLFilterImpl (XMLReader parent) {
super () ;
setParent (parent) ;

}

XMLFilterimpl no3sonsieT co3gatb KOHBenep Ansi Bcex cobbitnm SAX,
npu 3TOM nNepeonpenenus nodble MeToabl, KOTopble HeOBXxoaMMo
nepeonpengenutb Ansa OobaBneHMs B KOHBeMep noBedeHus,
onpeaenaemMoro pa3paboTyMKoM NMPUNOXKEHUS.

XMLFilterimpl nepegact B HeM3aMmeHHOM Buae cobbITUSA, AN KOTOPbIX HE
ObInn nepeonpeneneHbl MeETOAbI.
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SAX. XMLFilter, npumep

public class NamespaceFilter extends XMLFilterImpl {

public NamespaceFilter (XMLReader reader) {
super (reader) ;

public void startPrefixMapping(String prefix, String uri)
throws SAXException {
System. out.println("startPrefixMapping in NamespaceFilter -" +
prefix + ", " + uri);
super.startPrefixMapping (prefix, uri+ "2");
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SAX. XMLFilter, npumep

public class ElementFilter extends XMLFilterImpl {

public void startElement (String uri, String localName, String gName,
Attributes attributes) throws SAXException {

System. out.println("startElement in ElementFilter" );
super.startElement (uri+ "2", localName, gName, attributes);
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SAX. XMLFilter, npumep

public class SAXFilterDemo {

public static void main (String[] args)
throws ParserConfigurationException, SAXException, IOException {

XMLReader reader = XMLReaderFactory. createXMLReader () ;

NamespaceFilter namespaceFilter = new NamespaceFilter (reader);
ElementFilter elementFilter = new ElementFilter();
elementFilter.setParent (namespaceFilter);

MenuSaxHandler handler = new MenuSaxHandler () ;

elementFilter.setContentHandler (handler) ;
elementFilter.parse (new InputSource("menu.xml"));
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Streaming API for XML (StAX)
JSR (Java Specification Request) N2173

https://jcp.org/en/jsr/detail?id=173
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StAX. BBegeHue

StAX (Streaming API for XML), koTtopbin elle HasbiBaloT pull-
napcepom, BkntoveH B JDK, HaunHasa ¢ Bepcun Java SE 6.

OH noxox Ha SAX oTcyTcTBMEM OOBLEKTHOM MOAENn B NaMsaATuU U
nocnegoBaTenbHbiM npogsmxeHnem no XML, Ho B StAX He
Tpebyetca peanusaums UHTEPKdENCOB, W NPUNOXKEHNE CaMO

‘komanayet” StAX-napcepy nepexod K cneaylowemy 3rneMeHTy
XML.

Kpome TOro, B otnnume ot SAX,

- Your

'D'a H H bl I/I rl a pce p rl pep'n a ra eT cone 4. Repeat until end of document
APl  pona cosgaHua  XML- P —

,D,O KyM eHTa. 1. Get next event " 3. Return next event

StAX 2. Read next element XML

Parser » Document
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StAX. Tunbi API

Pabotasa co StAX MoxHO ncnonb3oBaTb ABa TMna API

= [|terator APl (ynobHOe n npoctoe B NCNOSIb30BaHMN)

= Cursor API (bbicTpoe, HO HN3KOYPOBHEBOE)

Iterator API Cursor API

XMLEvent XmlStreamReader
XMLEventReader XMLStreamWriter
XMLEventWriter
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StAX. Cursor API

OcHoBHbIMK Knaccamm StAX Cursor APl asnsawoTca

javax.xml.stream.XMLInputFactory,

javax.xml.stream.XMLStreamReader
7

javax.xml.stream.XMLOutputFactory,

javax.xml.stream.XMLStreamWriter,

KOTOpble COOTBETCTBEHHO WCMONbL3YKTCA ANA YTEeHUs W Cco3daHus
XML-gokymeHTa.
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StAX. XMLStreamReader

Ona uteHna XML Hago nonyydnTb cebiriky Ha XMLStreamReader:

StringReader stringReader = new StringReader (xmlString) ;

XMLInputFactory inputFactory = XMLInputFactory.newlInstance() ;

XMLStreamReader reader =
inputFactory.createXMLStreamReader (stringReader) ;

nocne 4yero XMLStreamReader MOXHO NMPUMEHATb aHaNorm4Ho
nHTepdency lterator, ncnonoaya metrogsl hasNext() n next():

® boolean hasNext() — nokasbiBaeT, eCTb 1 eLle 3NEMEHTDI;

" int next() — nepexoaunT Kk cnegytowen sepimHe XML,
BO3BpaLlasi ee Tun.
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StAX. XMLStreamConstants

BO3MOXHble TUMbI BEPLUNH:

public interface XMLStreamConstants {
int START ELEMENT = 1;
int END ELEMENT = 2;
int PROCESSING INSTRUCTION = 3;
int CHARACTERS = 4;
int COMMENT = 5;
int SPACE = 6;
int START DOCUMENT = 'I;
int END DOCUMENT = 8;
int ENTITY REFERENCE = 9;
int ATTRIBUTE = 10;
int DTD = 11;
int CDATA = 12;
int NAMESPACE = 13;
int NOTATION DECLARATION = 14;
int ENTITY DECLARATION = 15;
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StAX. Ucnonb3oBaHue

[lanee gaHHbIE N3BNEKaKTCH npuMeHeHnemM MeToOO0B.

®  String getLocalName() — Bo3BpallaeT Ha3BaHue Tera;

= String getAttributeValue(NAMESPACE_URI,
ATTRIBUTE_NAME) — Bo3BpaLuaeT 3Ha4eHne atpubyra;

= String getText() — Bo3BpalLaeT TEKCT Tera.

<gpam> 2014 © EPAM Systems, RD Dep. 101




StAX. Npumep aHanusa

public enum MenuTagName {
NAME, PRICE, DESCRIPTION, CALORIES, FOOD, BREAKFAST MENU;

public static MenuTagName getElementTagName (String element) {
switch (element) {

case '"food": return FOOD;

case "price": return PRICE;

case "description" : return DESCRIPTION;

case "calories": return CALORIES;

case "breakfast-menu" : return BREAKFAST MENU;
case ''mame": return NAME;

default:

throw new EnumConstantNotPresentException (MenuTagName. class,

<epam>

element) ;
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StAX. Npumep aHanusa

public class StAXMenuParser

public static void main (String[] args) throws FileNotFoundException {
XMLInputFactory inputFactory = XMLInputFactory. newInstance() ;
try {
InputStream input = new FileInputStream("menu.xml");

XMLStreamReader reader =
inputFactory.createXMLStreamReader (input) ;
List<Food> menu = process(reader);

for (Food food : menu) {
System. out.println (food.getName()) ;
System. out.println (food.getCalories());
}
} catch (XMLStreamException e) {
e.printStackTrace () ;
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StAX. Npumep aHanusa

private static List<Food> process (XMLStreamReader reader)

throws XMLStreamException ({

List<Food> menu = new ArrayList<Food>()

Food food = null;

MenuTagName elementName = null;
while (reader.hasNext ()) {
// onpenmeneHme Tuna "npouTéHHOTO" syeMeHTa (Tera)
int type = reader.next();
switch (type) {
case XMLStreamConstants. START ELEMENT:
elementName =
MenuTagName. getElementTagName (reader.getLocalName () ) ;
switch (elementName) {
case FOOD:
food = new Food();

Integer id = Integer. parselnt
reader.getAttributevValue ( null, "id"));

food.setId(id);

break;

}
break;
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StAX. Npumep aHanusa

case XMLStreamConstants. CHARACTERS:

String text = reader.getText () .trim();
if (text.isEmpty()) {
break;

}

switch (elementName) {

case NAME:
food.setName (text) ;
break;

case PRICE:
food.setPrice (text);
break;

case DESCRIPTION:
food.setDescription (text) ;
break;

case CALORIES:
Integer calories = Integer. parselnt(text);
food.setCalories (calories);
break;

}
break; U
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StAX. Npumep aHanusa

case XMLStreamConstants. END ELEMENT:
elementName =
MenuTagName. getElementTagName (reader.getLocalName () ) ;
switch (elementName) {
case FOOD:
menu.add (food) ;

}

return menu;

}
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StAX. Npumep aHanmsa, 3anucb XML

XMLOutputFactory factory = XMLOutputFactory. newInstance() ;

XMLStreamWriter writer = factory.createXMLStreamWriter (
new FileWriter ("output2.xml"));

writer.writeStartDocument () ;
writer.writeStartElement ( "document") ;
writer.writeStartElement ( "data") ;
writer.writeAttribute ( "name", "value");
( "content") ;
()
writer.writeEndElement ()
t

()7

writer.writeCharacters
writer.writeEndElement

writer.writeEndDocumen

writer.flush () ;
writer.close() ;
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DOM
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DOM. BeBegeHue

= DOM yHaameHTarnbHO OTniM4yaeTcs ot

DocumentBuilderFactory

SAX. i
. ::> DocumentBuilder
- JL 1
= DOM npegctaBnsaeT cobon ctaHgapT, a Document
moaenbs DOM He npuBsizaHa K Java. ®@@
©o)  @bied)
| CyLU,eCTByl'OT YyaCTHble peaﬂl/l3aLl,VII/I DOM DOM Parsing

aons JavaScript, Java, CORBA v gp.
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DOM. Levels

DOM opranHmsosaH B Buae yposBHen (levels), a He Bepcun.
Cneundukaumm DOM MOXHO HanUTU Ha cTpaHuLe

http://www.w3.org/TR/#tr DOM

Completed Wark

2008-12-22 Elemenl Tiaversal Specificalion Recomimendalion
2004-04-07 Document Object Model (DOM) Level 3 Load and Save Specification Recommendation
2004-04-07 Document Object Model (DOM) Level 3 Ccre Specification Recommendation
2004-01-27 Document Object Model (DOM) Level 3 Validation Specification Recommendation
2003-01-09 Document Object Model (DOM) Level 2 HTML Specification Recommendation
2000-11-13 Dozument Object Model (DOM) Level 2 Ccre Specification Recommendation
2000-11-13 Document Object Model (DOM) Level 2 Events Sgecificaton Recommendation
2000-11-13 Document Object Model (DOM) Level 2 Style Specification Recommendation
2000-11-13 Document Object Model (DOM) Level 2 Traversal and Range Specification Rccommendation
2000-11-13 Document Object Model (DOM) Level 2 Views Specification Recommendation
1998-10-01 Document Object Model (DOM) Level 1 Recommendation
2004-02-26 Document Object Model (DOM) Reguirements Croup Note
2004-02-26 Document Object Model (DOM) Level 3 Views and Formatting Specification Group Note
2004-02-26 Document Object Model (DOM) Level 3 XFath Specification Group Note
2002-07-25 Document Object Model (DOM) Level 3 Abstract Schemas Specification Croup Note
Drafts

2014-09-25 Document Object Model (DOM) Level 3 Events Sgecificaton Working Draft

Nightly Drait

2014-07-10 W3C DONV4 Last Call
Review enced: 2014-07-31
Nightly Drait
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DOM. DOM-Moaenb AOKYMEHTa

Mopgens DOM npegctaBnaer XML-OOKYMeEHT Kak  OpeBOBUAHYHO
CTPYKTYPY.

LI WLV |

A [
.................. L ¥
S i am— N . l. ‘
|: .................. | N A N . | ...........................................
oo Y T e e
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DOM. UML-Moaenb OCHOBHbIX KJ1ACCOB U MHTepchencos

lki ............
K
g e naket org.w3c.dom
I UML-moOenb OCHOBHbIX KraccoB WU
nHtepdencos DOM
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DOM. Peanusauunm

CywecTByloT pasnuyHble obllenpusHaHHble DOM-aHanusaTopsl,
KOTOpble B HACTOSILUUIA MOMEHT MOXHO 3arpy3vuTb C YKasaHHbIX
aJpecoB:

Xerces — http://xerces.apache.org/xerces2-j/;
JAXP - Bxogut B JDK.

CyLLecTBYHOT Takke bubnunoTtekn, npeanaratoume CBOU CTPYKTYpPbI
obbekToB XML ¢ API ans goctyna K HUM. Hanbonee U3BECTHLIE:

JDOM - http://www.jdom.org/dist/binary/jdom-1.0.zip.
dom4j — http://www.dom4j.org
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DOM. org.w3c.dom.Document

org.w3c.dom.Document

cnonb3yetca anga nonydeHnsa wuHdopmaumm O OOKYMeHTe U
N3MEHEHUA €ro CTPYKTYpbl. ATO MHTEpdENC npeactaBnseT cobomu
KopHeBon anemeHT XML-gokymeHTa n cogepXXut MeTodbl AocTyna
KO BCEMY COOEPXMUMOMY AOKYMEHTA.

MeToa HasHauyeHue

Element getDocumentElement() Bosspawaer KOPHEBOW 3NEMEHT AOKyMeHTa
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DOM. org.w3c.dom.Node

org.w3c.dom.Node

OcHoBHbIM 0b6bekToM DOM saBnsietcs Node — HekoTOpbIin 0OLLMIA
anemMeHT pgepeBa. bonbwnHcTBO DOM-00BLEKTOB yHacnegoBaHo
nmeHHo ot Node. [lna npeacraBneHusi anemMeHToB, aTpubyToB,
cyLiHocTen paspaboTaHbl cBou crneymanmnsauum Node.

NHTepdenc Node onpenenser psg MeETOA0B, KOTOPbIE MCMNOSMb3YHTCA
ans paboTbl ¢ 4epeBOM:

Metoa Ha3Ha4vyeHue

short getNodeType() BO3BpaLLlaeT TuM 06beKTa (aremeHT, aTpubyr,
TekcT, CDATA n 1.4.);

String getNodeValue() Bo3BpaLlaeT 3HaueHne Node

Node getParentNode() BO3BpaLLlaeT 00beKT, SABMNAOLLMNCA

poauTenem Tekyllero y3na Node
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DOM. org.w3c.dom.Node

NHTepdenc Node onpegenseTt psg MeTtogoB, KOTOPbIE UCMOMb3YHTCH
ans paboTbl ¢ 4epeBOM:

MeToa HaszHauyeHue

NodeList getChildNodes() BO3BpaLLI@eT CrMCOK OOBHEKTOB,
ABMAOLLMXCA JOYEPHUMM drieMeHTaMu

Node getFirstChild(), BO3BpALLaeT NepBblii U NOCHEAHUN
Node getLastChild() [0YEPHME SMEMEHTDI

NamedNodeMap getAttnbutes() BO3BpaLL@eT CrMcoK aTpnbyToB AaHHOTO
ANEMEHTa

Y wuHTepdenca Node ecTb HECKOSIbKO BaXXHbIX HAaCIEOHUKOB —
Element, Attr, Text. OHu wucnonbsywTca Aana pabotbl C
KOHKPETHBIMM OObEKTAMKN AepeBa.
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DOM. org.w3c.dom.Element

org.w3c.dom.Element

NHTepdenc npeaHasHadveH ansa paboTbl C cOAepXUMbIM 3NEMEHTOB
XML-gokymeHTa. HekoTopble MeToabl:

MeToa Ha3HauyeHue

String getTagName(String name) BO3BpaLLaeT M4 3rieMeHTa

boolean hasAttribute() npoBepsieT Hanudne atpmbyToB

String getAttribute(String name) BO3BpaLlaeT 3HadYeHne aTpubyTta no ero
NMEHN

Attr getAttributeNode(String name) BO3BpaLlaeT aTpubyT No ero UMeHu

void setAttribute(String name, String yCTaHaBNuBaeT 3Ha4yeHne aTtpmbyTa, ecnu

value) Heobxogmmo, aTpubyT co3gaeTcsa

void removeAttribute(String name) yoansiet atpuoyT

NodeList getElementsByTagName(String BO3BpaLLaeT CNNCOK A0YEPHMX ANIEMEHTOB C
name) onpegeneHHbIM UMEHeEM
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DOM. org.w3c.dom.Attr

org.w3c.dom.Attr

NHTepdenc cnyxut gna pabotbl ¢ atpubytamm anemeHta XML-
OOKYMEHTa.

HekoTopble meTtoabl nHTEPEenca Attr:

MeToa HasHauyeHue

String getName() BO3BpaLlaeT nmsa atpubyra

Element getOwnerElement BO3BpPALLAET 3MEMEHT, KOTOPbI COAEPXUT
9TOT aTpmbyT

String getVaIue() BO3BpaLLaeT 3Ha4YeHne aTpubyTta

void setValue(String value) ycTaHaBnuBaeT 3HaveHve atpnbyra

boolean isld() nposepset arpnbyt Ha Tun 1D
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DOM. org.w3c.dom.Text

org.w3c.dom.Text

NHTtepdenc Text Heobxoaum anst paboTbl C TEKCTOM, COAEPKALLNMCS
B 9NleMEHTE.

MeTtopn Ha3zHa4yeHue

String getWhoIeText() BO3BpaLLIAET TEKCT, COAEepPXaLLMINCA B aNemMeHTe

void replaceWholeText(String 3amenser cTpokon content Becb TeKkcT
content) AfiIeMeHTa
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DOM. AHanu3 xml-gokyMeHTa c noMouibro DOM

//co3manve DOM-aHanuszaTopa (Xerces)

DOMParser parser = new DOMParser () ;
parser.parse ("menu.xml") ;

Document document = parser.getDocument () ;
Element root = document.getDocumentElement () ;

List<Food> menu = new ArrayList<Food> () ;

NodelList foodNodes = root.getElementsByTagName ('food") ;
Food food = null;
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DOM. AHanu3 xml-gokyMeHTa c noMouibro DOM

for

(int 1 = 0; 1 < foodNodes.getLength(); i++) {

food = new Food();

Element foodElement = (Element) foodNodes.item (i)
food.setId(Integer.parselint (foodElement.getAttribute ("id")));
food.setName (

getSingleChild(foodElement, "name") .getTextContent () .trim())

food.setDescription (
getSingleChild(foodElement, "description") .getTextContent () .trim());

menu.add (food) ;

private static Element getSingleChild(Element element, String childName) {

NodeList nlist = element.getElementsByTagName (childName) ;
Element child = (Element) nlist.item(0) ;
return child;
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DOM. 3anucb xml-gokyMmeHTa ¢ noMmouibio DOM

DocumentBuilderFactory factory = DocumentBuilderFactorynewInstance();
DocumentBuilder builder = factory.newDocumentBuilder () ;
Document document = builder.newDocument () ;

Element breakfastMenu = document.createElement(breakfast-menu") ;
Element food = document.createElement (food") ;
food.setAttribute ("id", "234");

Element name = document.createElement 'name") ;
name.setTextContent "Waffles") ;

food.appendChild (name) ;
breakfastMenu.appendChild (food) ;
document.appendChild (breakfastMenu) ;

TransformerFactory transformerFactory = TransformerFactorynewInstance () ;
Transformer transformer = transformerFactory.newTransformer ()

DOMSource source = new DOMSource (document) ;

StreamResult result = new StreamResult(new FileWriter ("dommenu.xml")) ;
transformer.transform(source, result);
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JAXP
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JAXP. BBegeHue

JAXP (JavaAPI for XML Processing ) — ato API

OH He npenocTaBnsieT HOBbIX crnocoboB aHamm3a XML un He
obecneunBaeT (yHKUMOHaANbLHOCTM Ans aHanu3a. OH ynpouwaet
paboTy C HEKOTOPbIMU CIOXHbIMK 3agad4ammn B DOM n SAX.

JAXP npepgoctaBnsiet cnocod goctyna Kk APl SAX n DOM n paboThl ¢
pesynbrataMn aHanmsa AOKYMEHTA.

OcHoBHas uenb JAXP — npenoctaBuUTh ’ava: XMI-:
HE3aBMCMMOCTb OT Npou3BoauTensa npwu and IAXP

paboTe ¢ aHanusaTopamu.

Arthur Griffith
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JAXP. javax.xml.parsers

JAXP nmeet Bce Heobxoanmoe anga co3gaHusi kak SAX-napcepos, Tak
n DOM-napcepos. B anctpmnbytns JAXP BxoguT aHanmsaTtop Sun.

JAXP pacnonaraetca B nakeTe javax.xml.parsers, B COCTaB KOTOPOro
BXOASAT YeTbIpe Kracca:

<epam>

DocumentBuilder — ato DOM-napcep, koTopelit co3gaet o6bekT knacca
org.w3c.dom.Document.

DocumentBuilderFactory — knacc, kotopbiii cosnaer DOM-napcepsi.

SAXParser — SAX-napcep, KoTopblii npuBsisbiBaeT o06paboTumk SAX-

cobbiTn kK XML-gokymeHTy, T.e. obpabaTtbiBaeT XML-4OKYMEHT cornacHo Koay,
onpegeneHHoMy pa3paboTynkom.

SAXParserFactory — knacc, kotopbiit cosnaet SAX-napcepsi.
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JAXP. javax.xml.parsers

See:
Description

Package javax.xml.parsers

Prowides classes allowing the processing of 2L documents.

Class Summary

DocumentBuilder Defin

es the API to obtain DOM Document instances from an 2L document.

: Defin
DocumentBuilderFactory

es a factory API that enables applications to obtain a parser that produces

DOM object trees from XML documents.

SAXParser Defin

es the API that wraps an XMLReader implementation class.

SAXParserFactory Defin

es a factory API that enables applications to configure and obtain a 543

based parser to parse XML documents.

Exception Summary

ParserConfigcurationException

Indicates a senous configuration error.
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JAXP. Acnonb3oBaHue

UTobbl obpaboTtate XML-gokyMmeHT ¢ nomoLlbto napcepoB JAXP, kak
ana SAX, Tak n gna DOM Heobxoammo BbINONHUTL 4 4EeNCTBUSA:

1. MonyuunTtb ccbinky Ha 06beKT ogHoro u3 Factory-knaccos
(DocumentBuilderFactory nnn SAXParserFactory).

HacTpouTb HeoBXoauMblie NapamMeTpbl U CBOMCTBA Napcepa.
Co3paTtb napcep.

4. Wcnonb3oBaTtb NOMyYeHHbIN napcep ans obpadotkm XML-
OOKYMEHTA.
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JAXP. Ucnonb3oBaHue

JAXP SAX

javax.xml.parsers.SAXParserFactory spf =
SAXParserFactory.newInstance () ;

spf.setValidating (false) ;

javax.xml.parsers.SAXParser sp = spf.newSAXParser () ;

ConcreteSaxHandler handler = new ConcreteSaxHandler();

sp.parse (new File("menu.xml"), handler);

JAXP DOM

DocumentBuilderFactory dbf =
DocumentBuilderFactory.newlnstance () ;

DocumentBuilder db = dbf.newDocumentBuilder () ;

Document document = db.parse ("menu.xml");
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JAXP. HacTponka napaMeTpoB

CyLlecTBytoT Tpwu MeToaa, NO3BONSAOLLNX HaCTPOUTb
(BKITHOUNTL/BLIKNIOYNTL) HEKOTOPbLIE NapaMeTpbl napcepa:

* void setNamespaceAware(boolean awareness) — ecnu napamerp

awareness paBeH true, To BygeT cosgaH napcep, KOTOpbi GydeT yyuTbiBaTb NMPOCTPaHCTBa
MMEH, ecrnn )xe awareness paBeH false, Torga npocTpaHCcTBa MMEH y4nTbIBaTbCS HE OyayT.

* void setValidating(boolean validating) — ecnu napamerp validating pasen
true, To napcep, nepen TeM Kak NpuUCTynuTb kK obpaboTke XML-AoKyMeHTa, cCHayana nposBepuT

ero Ha cootBeTcTBue ero ceoemy DTD.

» void setFeature(String name, boolean value) — sror metoa nossonser
MEHSTb HEeKOTOpble MapameTpbl, onpedensemMbie NPou3BOAUTENSMU Napcepa, KOTOpPbIM Bbl
nonb3yetecb (T.e., €cnu Bbl pewnnu Bocnonb3oBaTtbca napcepom ot Oracle, JAXP ato
nossonseT). lNMapcep gomkeH nogaepxueatb cneuyndukaumo SAX2.
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JAXP. HacTponka napaMeTpoB

[MTomnmo

setValidating n setNamespaceAware,

DocumentBuilderFactory nossonder Takke  onpenensrtb
cnegytouime napameTpsbl:

<epam>

void setCoalescing(boolean value) — ecnn value pasHo true, To napcep

Oynet 06beamHaTb TekcToBble yarbl 1 CDATA-cekuumn B eqmHble TeKCToBble y3nbl B DOM-
aepese. MiHaye CDATA-cekuumn 6yayT BbIHECEHLI B OTAENbHbIE Y3nbl.

void setExpandEntityReferences(boolean value) — ecrm

yCTaHOBMNEHO (true), TO CCbIMKM Ha CyWHOCTM OyayT 3aMeHeHbl Ccoaep)XaHuem 3TUX
cylwHocTen (cammmuy cywHocTamu). Ecnn xxe HeT, To aTn yanbl 6yayT cogepxaTb Bce Te
e ccbinku. JTOT MeTon MnoneseH, ecnu Bbl He XoTuTe cebe romoBHOM Gonu no
pa3bIMEHOBAHMIO CCbINIOK BPYYHYHO, ECINN, KOHEYHO, OHW ECTb.
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JAXP. HacTponka napaMeTpoB

void setlgnoringComments(boolean value) — ecnu ycraHoeneHo, o

BCE KOMMeHTapuu, cogepxawmecs B XML-OOKyMeHTe, He NOABATCA B Pe3ySibTaTUBHOM
DOM-gokymeHTe. Ecnn Het, Torma DOM-gokymeHT 6Oyger cogepxkatb Y3nbl C
KOMMEHTapUsMM.

void setlgnoringElementContentWhitespace(boolean value) —

€CNn yCTaHOBNEeHo, To npobenbHble CUMBOSbLI (CMMBOMbI Tabynsumm, npobensl u np.),
KOTOopble pacnonaratotcs mexay anemeHtamm XML-gokymeHTa, OyayT urHopmpoBaTbCs, U
OHW He ByayT BblHECEHbI B y3nbl pesynesratuBHoro DOM-gepeBa. Ecnu HeT, Toraa oyayT
co3faHbl JONOMHUTENbHbIE TEKCTOBbLIE Y3Mbl, coAgepKallune 3T CUMBOSbI.

B DOM Het meTtooa setFeature(), kak B SAX2, noaTomMy ycTaHOBKa
cneuuanbHblX  MNEPEMEHHbIX U NapamMeTpoB  34eCb  He
npegycMoTpeHa.

<epam>
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JAXP. 3aMeHa aHanm3aTopa

3amMeHa aHanu3aropa

CMeHa aHanusatopa akTU4Yecku O3Ha4YaeT CMEHY  KOHCTpyKTopa
aHanusaTopa, nockosbKy Bce ak3emnnsapbl SAXParser n DocumentBuilder
C0O34alTCA 3TUMWN KOHCTPYKTOPaMM.

Ona 3ameHbl peanusaumm wuHTepdenca SAXParserFactory ycraHoBute
CUCTEMHOE CBOMCTBO Java

javax.xml.parsers.SAXParserFactory.

Ecnn 310 CBOWUCTBO He oOnpegeneHo, BO3BpallaeTcs peanusauus no
yMOn4YaHuo (aHanna3aTop, KOTOPbIN YKasar Ball NMOCTaBLLMK).

AHanoOrM4yHLIN NPUHLUUN NPUMEHMM U ONA UCMONb3yemMon BaMu peanuiauuu
DocumentBuilderFactory. B atom cnyyae 3anpawunBaeTcsd CUCTEMHOE
CBOWCTBO

javax.xml.parsers.DocumentBuilderFactory.
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JAXP. TrAX

TrAX (Trasnformation for API) — API ana XML iavax.xml.transform

npeobpasosaHNi. javax_ ¥xml transform.dom
|avax_ xml transform.sax
TrAX no3BondeT uUcnonb3oBaTb Tabnuubl cTunen jJavax.xml.transform.stax

XSL ansa npeo6pasoBaHusa XML-gokymeHToB, a Takke  Javax.xml.fransform.stream
npefocTaBndeT BO3MOXHOCTb npeobpasoBaHmna SAX-
cobbitun unn DOM-gokymeHtoB B XML-chbannbl w

obpaTHo.
TransformerFactory tf = TransformerFactory. newlInstance();
Templates template = tf.newTemplates (

new StreamSource ('"newhello.xsl"));
Transformer transformer = template.newTransformer () ;
transformer.transform( new StreamSource("hello.xml"),

new StreamResult ("newhello.xml"));
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JDOM

<épam> 2014 © EPAM Systems, RD Dep. 134




JDOM. BBegeHue

JDOM He ABNAeTCA aHalrin3aToOpPOM, oH 6bin pa3paboTaH ons

bonee ygobHoro, bonee WMHTYUTMBHOrO Ansi Java-nporpaMmmuct,
aocTyna Kk o6bekTHOM moaenu XML-aokymMmeHTa.

JDOM npeacrtaensieT cBoto mogenb, oTnndnyto ot DOM. [Ins pasbopa
nokymeHta JDOM wucnonbayetr nnéo SAX-, nnéo DOM-napcepsbl
CTOPOHHUX NPOMN3BOOAUTESNEN.

Peanunsaunn JDOM HeMHOro, Tak Kak OH OCHOBAH Ha Knaccax, a He Ha
NHTEpdencax.
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JDOM. UML-Mopenb OCHOBHbIX Knaccos JDOM

UML-mopensb | P

OCHOBHbIX
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JDOM. org.jdom2.Content

org.jdom2.Content

B kopHe nepapxumn HacnegosaHusa ctomt Knacc Content, ot koToporo
yHacriegoBaHbl octarnbHble Krnaccol (Text, Element n gp.).

OcHoBHble meToabl knacca Content:

MeToa HasHauyeHue

Document getDocument() :ﬁgl:ﬂpeaHuTJ,aeT 00OBbeKT, B KOTOPOM COAEepPXUTCA STOT

Element getParentEIement() BO3BpaLLlaeT poaUTENbCKUIA SrEMEHT
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JDOM. org.jdom2.Document

org.jdom2.Document

BasoBbi 00BLEKT, B KOTOPLIN 3arpy»aetcst nocne pasbopa XML-
OokymeHT. AHanorndeH Document 13 Xerces.

MeToa HasHaueHue

Element getRootElement() BO3BPALLIAET KOPHEBOM SNIEMEHT
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JDOM. org.jdom2.Parent

org.jdom2.Parent

NHTepdenc Parent peanunaytotr knaccel Document n Element. OH
COOEPXUT MeToabl Aans paboTbl C OOYEPHUMU SNEMEHTaAMM.
NHTepdenc Parent n knacc Content peanusyior Ty Xe
doyHKLMOHanNbHOCTb, 4TO U UHTepdenc Node B Xerces.

HekoTopble U3 ero MeToaoB:

MeToa HasHauyeHue

List getContent() BO3BpaLLaeT BCe Jo4epHUe 06beKTbl
Content getContent(int index) BO3BpaLLaeT A0YEPHMUI INIEMEHT MO ero NHAEKCy
int getContentSize() BO3BpaLLIAeT KONMNYECTBO JOYEPHMX ANIEMEHTOB
Parent getParent() BO3BpaLlaeT poanTens 3Toro poauTens

int indexOf(Content Chl|d) BO3BpaLLaeT NHOEKC LOYEPHErO arnemMeHTa
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JDOM. org.jdom2.Element

org.jdom2.Element

Knacc Element npegcrasnsaet cobon anemeHT XML-gokymeHTa.

MeTtoa Ha3HayeHue

Attribute getAttribute(String name) BO3BpaLlaeT aTpmbyT No ero UMeHu

String getAttributeValue(String name) Bo3BpawjaeT 3Ha4yeHne aTpubyTa No ero MMeHu

List getAttributes() BO3BpaLLaeT CNNCOK Bcex aTpnbyTos

Element getChild(String name) BO3BpaLlaeT AOYEPHUMN ANIEMEHT MO UMEHMU

List getChildren() BO3BpAaLLaEeT CMNCOK BCEX JOYEPHUX ANEMEHTOB
String getChildText(String name) BO3BpaLLlaeT TEKCT JOYEPHEro arieMeHTa

String getName() BO3BpaLLaeT MMS NemMeHTa

String getText() BO3BpaLLaeT TEKCT, coaepXalmmncs B afieMeHTe
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JDOM. org.jdom2.Text

org.jdom2.Text

Knacc Text conepxut metoabl Ans paboTbl C TEKCTOM.

MeToa HasHauyeHue

String getText() BO3BpaLlaeT 3Ha4YeHne cogepXXnmoro B BUae CTPOKU

String getTextTrim() BO3BpaLLlaeT 3Ha4YeHne coaepXXUmMoro 6e3 KpamHux
NpobenbHbIX CUMBOSIOB
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JDOM. org.jdom2.Attribute

org.jdom2.Attribute

Knacc Attribute npeacraenser cobown aTtpmbyTt anemeHta XML-
OokymeHTa. B otnuymne ot nHtepdenca Attr ns Xerces, y knacca
Attribute pacwupeHHasa dyHKkumMoHanbHoCcThb. Krnacc Attribute
NMeeT MeToAbl A9 BO3BPaALLEHUS 3HaYeHN onpeaerieHHoro Tmna.

MeToa HasHayeHue

int getAttributeType() BO3BpaLLaeT Tvn aTpubyTa

T™7n getTl/lrlType() (Int, Double, Boolean, Float, Long) Bo3BpaLyaet
3Ha4YeHune onpeaeneHHoro Tmna

String getName() BO3BpaLlaeT uma atpmbyTta

Element getParent() BO3BpaLlaeT poauUTENLCKNN INIEMEHT
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JDOM. Ucnonb3oBaHue

Pabota c cywectsyowmm XML-dbannom coctomnt U3 cneayromx
9TanoBs:

= CosgaHue ak3emnnsapa knacca org.jdom.input.SAXBuilder,
KoTopbI ymeeT cTtpoutb JDOM-gepeBo 13 dannos,
notokoB, URL n T.A.

= BbizoB metoga build() sksemnnapa SAXBuilder ¢ ykazaHuem
doanna unm gpyroro NCTOYHUKA.

= HaBurauma no gepeBy U MaHUNYNUPOBAHWE dNeMeHTamu,
ecrin 3To Heobxoanmo.
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JDOM. lNpumMmep ncnosib3oBaHuA

SAXBuilder builder = new SAXBuilder () :;
Document document = builder.build('menu.xml") ;

Element root = document.getRootElement () ;
List<Element> menu = root.getChildren();
Iterator<Element> menulterator = menu.iterator();
while (menulterator.hasNext ()) {

Element foodElement = menulterator.next () :;
System.out.println (foodElement.getChildText ("name")) ;
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JDOM. UameHeHune XML

JDOM nosBongeT nameHatb XML-O0oKyMeHT

SAXBuilder builder = new SAXBuilder();
Document document = builder.build(filename);
Element root = document.getRootElement () ;
List ¢ = root.getChildren();

Iterator i1 = c.iterator();

while (i.hasNext ()) {
Element e = (Element) i.next();
if (e.getAttributeValue ("w") .equals(login)) {

e.getChild (element) . setText (content) ;
}

XMLOutputter out = new XMLOutputter() ;
out.output (document, new FileOutputStream(filename)) ;
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JDOM. Co3gaHue n 3anucb XML

JDOM Takxe nos3Bonsier co3gaBatb U 3anucbiBatb XML-
AOKYMEHTbI

[Ona co3gaHnst OOKYMEeHTa HeobxoaMmo co3daTb OOBbEKT KaXaoro
knacca (Element, Attribute, Document, Text n ap.) wu
NPUCOEaMHUTL ero K obbeKTy, KoTopbin B aepeBe XML-gokymeHTa
Haxo4uTCS BbILLE.
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JDOM

Element

Onsa pobaBneHns O04YepHUX JMeMEeHTOB, TeKcTa unm aTpubyToB B

anemeHTt XML-gokymeHTa
cnegyroLwmx MeToLoB:

HY>KHO

ncriosib3oBatb OAUH U3

MeTop Ha3HauyeHue

Element addContent(Content child)

Element addContent(int index, Content child)

Element addContent(String str)
Element setAttribute(Attribute attribute)
Element setAttribute(String name, String value)

Element setContent(Content child)
Element setContent(int index, Content child)

Element setName(String name)

Element setText(String text)

<epam>
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[o6aBnseT JOYEPHUIN ANEMEHT

nobasnsiet ,D,OLIepHMVI ANeMEeHT B onpeaeneHHyr
nosnuuto

[06aBnseT TEKCT B COAEPXKUMOE 3reMeHTa
yCTaHaBnuBaeT 3Ha4yeHne aTpubyTa
yCTaHaBnuBaeT atpubyT 1 NpUcCBaNBaET eMy 3HaYEHME

3aMeHsIeT TEKYLLNA SNeMEHT Ha areMeHT, nepedaHHbIn B
Ka4yecTBe napametpa

3aMeHsIeT A0YEPHUI ANIEMEHT Ha onpeaerneHHONn No3uumm
ANieMeHTOM, nepenaHHbIM KaK napamMeTp

yCTaHaBITMBAET UMA 3J1IEeMEeHTa

yCTaHaBIMMBaAET TEKCT COAEPXXMMOro areMeHTa
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JDOM

Text

Knacc Text Takke nmeet metoabl Ana AobaBneHnsa TeKCTa B ANEMEHT
XML-gokymeHTa:

MeTtop Ha3HauyeHue

void append(String str)  gobaBnseT TEKCT K yXKe MMELOLLEMYCS

void append(Text text) nobaBnsieT TekCT n3 apyroro obvekta Text,
nepegaHHoOro B Ka4ecTee napameTtpa

Text setText(String str) yCTaHaBfMBaET TEKCT COAEPXKUMOro AfiEMEHTA
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JDOM

Attribute
MeToabl knacca Attribute ans yctaHoBKM 3Ha4yeHUs, UMEHU 1 TUNa aTpubyTa:

Metoa Ha3HauyeHue

Attribute setAttributeType(int type) ycTaHaBnuBaet Tun atpmbyTta
Attribute setName(String name) yCcTaHaBnuBaeT uma atpubyTta
Attribute setValue(String value) yCTaHaBnuBaeT 3Ha4yeHune atpmbyTa
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JDOM. lNpumMep co3aaHnUAa HOBOro AAOKyMeHTa

Element root new Element ("breakfast-menu") ;

Element food = new Element ("food");

food.setAttribute ("id", "123");

Element name = new Element ("name") ; <?xml version="1.0"

name.setText ("Waffles"); encoding="UTF-8"?>
<breakfast-menu>

food.addContent (name) ; <food id="123">

root.addContent (food) ; <name>Waffles</name>

Document document = new Document (root) ; </ food>

</breakfast-menu>
XMLOutputter outputter = new XMLOutputter();
outputter.output (document, new
FileOutputStream( "newmenu.xml")) ;
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JAXB
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JAXB. BBegeHue

Java Architecture for XML Binding (JAXB) — apxutekTtypa
CBA3blBaHNSA AaHHbIX, obecneymBaeT cBs3b mexagy XML cxemamu u
Java-npegcraBneHusmu, npenocTaBnssd BO3MOXXHOCTb

ncronb3oBaTb [daHHble npeactaBneHHble B Buae XML B
NpUNoXeHunsx Java.

JAXB npepgoctaBnsger wMetoabl Anst  npeobpasoBaHua XML

OOKYMEHTOB B CTPYKTypbl Java u obpaTtHo. Kpome 3TOoro, ectb
BO3MOXHOCTb reHepupoBaTb XML cxembl n3 Java o6beKkToB.
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JAXB. BBegeHue

Ncnonbaysa aHHoTauun JAXB koHBepTupyeT ob6bekTbl B/U3 XML-dbann.

® Marshalling — koHBepTMpoBaHue java-obbekToB B XML-thann

® Unmarshalling — koHBepTuposaHme XML B java-o6bekT.
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JAXB. Marshalling, npumep

@XmlRootElement

@XmlAccessorType (XmlAccessType. FIELD)

@XmlType (name = "Food", propOrder = { "name", "price",
"description", "calories" })

public class Food {
@XmlAttribute (required = true)
private int 1id;
@XmlElement (required = true)
private String name;
@XmlElement (required = true)
private String price;
@XmlElement (required = true)
private String description;
@XmlElement (required = true)
private int calories;

public Food () {}

}
// set and get methods
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JAXB. Marshalling, npumep

JAXBContext context = JAXBContext.newInstance (Food.class);
Marshaller m = context.createMarshaller () ;

Food food = new Food() ;
food.setId (123);
food.setName ("nnn") ;
food.setDescription ("ddd") ;
food.setCalories (234);
food.setPrice ("333");

m.marshal (food, new FileOutputStream("stud.xml")) ;

m.marshal (food, System.out);// Ha KOHCOJb
System.out.println ("XML-pann cozman");
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JAXB. Unmarshalling, npumep

File file = new File("stud.xml");
JAXBContext jaxbContext = JAXBContext newlInstance (Food.class);

Unmarshaller jaxbUnmarshaller =
JaxbContext.createUnmarshaller () ;

Food food = (Food) jaxbUnmarshaller.unmarshal (file);
System.out.println (food.getName () ) ;
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JAXB

Bo3moxHo obpaTHoe co3aaHne Ha ocHoBe XML-cxembl KnaccoB Ha
A3blke Java c NoMoLL b KOMaHAbI

Xjc university.xsd

bonbwe o JAXB Bbl MOXeTe y3HaTb Ha
https://jaxb.java.net/tutorial/
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BAJINOALINA
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Banunpauus

B nakete javax.xml.validation agna Banugauunm OOKYMEHTOB
ncnosnb3yrTcsd Tpu krnacca: SchemaFactory, Schema v Validator.

Kpome TOro, 9aTOT nNakeT akKTUMBHO WUCNOMb3yeT UHTepdenc
javax.xml.transform.Source gnsa npeacrasneHnst ookymeHToB XML.

SchemaFactory factory =
SchemaFactory. newInstance ("http://www.w3.0rg/2001/XMLSchema" ) ;

File schemalocation = new File("src/resources/notes.xsd" ) ;
Schema schema = factory.newSchema (schemalocation);
Validator validator = schema.newValidator();
Source source = new StreamSource ("src/resources/notes.xml");
try {

validator.validate (source) ;

System. out.println(" is valid.");
} catch (SAXException ex) {

System. out.println(" is not valid because " );

System. out.println(ex.getMessage());
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CO3AAHME NMPOCTOIO
WSDL/SOAP WEB-CEPBUCA
CPEACTBAMM JAVA SE
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WSDL/SOAP

= The JDK allows us to both publish and consume a web service using some of its

tools. The sample service “Hello world” will be responsible for saying hello to the
name that we’ll send it to that service.

= This example also includes creating a client for this service (you can follow the
same steps in client to communicate with any service you like).

® Creating the Service

® Creating the Client
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WSDL/SOAP: Creating the Service

1. Construct Simple Hello Class

= Suppose vou have a simple class that receives a strina and return another strina
public class Hello {
public String sayHello (String name) {
return "Hello, " + name;

}
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WSDL/SOAP : Creating the Service

2. Convert Hello Class to a Web Service
= Simply we can convert this class to be a web service using some annotations
* @WebService — This identifies the class as being a web service.

* @SOAPBInding(style=SOAPBInding.Style.RPC) — This specifies the type

nf tha caommiinicatinn in thie race RPC
import javax.jws.WebService;
import javax.jws.soap.SOAPRinding;
import static javax.]Jws.soap.SOAPBinding.Style RPC;

@WebService
@SOAPBinding(style= RPC)
public class Hello {

public String sayHello (String name) {
return "Hello " + name;

}
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WSDL/SOAP : Creating the Service

3. Publish Hello Service
= To publish this service, we can use the Endpoint class. We will provide the
publish method with any URL and an instance of our service class

import javax.xml.ws.Endpoint;

public class ServiceStarter {
public static void main(String[] args) {
String url = "http://localhost:1212/hello";

Endpoint.publish(url, new Hello())
System.out.println ("Service started @ " + url);
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WSDL/SOAP : Creating the Service

4. Compile Code
= We can compile our two classes using the simple Javac command:

Javac -d . *.java

5. Start Service

= \We can start our service by running ServiceStarter class using the following Java
command:
java wsserver/ServiceStarter
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WSDL/SOAP : Creating the Service

6. Check Running Service

= Now the service has been started, you can check your service by seeing its

WSDL file by getting the url in setep 3. We can get the Service WSDL file by
appending “?wsdl” to the URL:

http://localhost:1212/hello?wsdl

= The result of the WSDL file will look like the following XML file:
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WSDL/SOAP : Creating the Service

<?xml version="1.0" encoding="UTF-8"7?>
<definitions name="HelloService" targetNamespace="http://wsserver/" xmlns:tns="http://wsserver/"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<types/>
<message name='"sayHello">
<part name="arg0" type="xsd:string"/>
</message>
<message name='"sayHelloResponse">
<part name="return" type="xsd:string"/>
</message>
<portType name="Hello">
<operation name="sayHello">
<input message="tns:sayHello"/>
<output message="tns:sayHelloResponse"/>
</operation>
</portType>
<binding name="HelloPortBinding" type="tns:Hello">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http" style="rpc"/>
<operation name="sayHello">
<soap:operation soapAction=""/>
<input>
<soap:body use="literal" namespace="http://wsserver/"/>
</input>
<output>
<soap:body use="literal" namespace="http://wsserver/"/>
</output>
</operation>
</binding>
<service name="HelloService'">
<port name="HelloPort" binding="tns:HelloPortBinding">
<soap:address location="http://localhost:1212/hello"/>
</port>
</service>
</definitions>
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WSDL/SOAP : Creating the Client

The first thing we should have is an interface of that service class to be able to call
its methods using java code. After that we'll write some code to connect to that
service. Fortunately there is a tool in JDK called wsimport that can do all of that if
you just provided it with a valid WSDL URL.

1. Import Service Interface and Service Client Creator Class

= Using wsimport tool we will write the following command:
wsimport -d . -p wsclient -keep http://localhost:1212/hello?wsdl

= The -p arg tells the tool to put the generated classes into a specific

package. Executing this command will result in generating two classes. The first
class, called Hello.java and its interface that contains our method sayHello.
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WSDL/SOAP : Creating the Client

" The code should be something like this:

package com.epam.courses.jf.javaseOl.mypackage.wsclient;

import javax.jws.WebMethod;

import javax.jws.WebParam;

import javax.jws.WebResult;

import javax.jws.WebService;
import javax.jws.soap.SOAPBinding;

/**
* This class was generated by the JAX-WS RI.
* JAX-WS RI 2.1.6 in JDK 6
* Generated source version: 2.1

*/

@WebService (name = "Hello", targetNamespace = "http://wsserver/")
@SOAPBinding(style = SOAPBinding.Style.RPC)
public interface Hello ({
/**
* @param arg0
* @return returns java.lang.String

*/
@WebMethod
@WebResult (partName = "return'")
public String sayHello (@WebParam(name = "arg0", partName = "arg0") String arg0);

}
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WSDL/SOAP : Creating the Client

® The second file would be called HelloService.java, and it will contain the methods

that would help us to connect to our service we are only concerned with the
no-arg constructor and the getHelloPort () method:

@WebServiceClient (name = "HelloService", targetNamespace = "http://wsserver/",
wsdlLocation = "http://localhost:1212/hello?wsdl")
public class HelloService extends Service {

private final static URL HELLOSERVICE WSDL LOCATION;
private final static Logger logger = Logger. getLogger (wsclient.HelloService. class.getName());

YV

public HelloService() {

super (HELLOSERVICE WSDL LOCATION, new QName ("http://wsserver/", "HelloService"));
}

/** @return returns Hello */
@WebEndpoint (name = "HelloPort")
public Hello getHelloPort () {
return super.getPort (new QName ("http://wsserver/", "HelloPort"), Hello.class);

}

/** (@param features A 1ist of {@link javax.xml.ws.WebServiceFeature} to configure on the proxy.

* Supported features not in the <code>features</code> parameter will have their default values.
* @return returns Hello */

@WebEndpoint (name = "HelloPort")
public Hello getHelloPort (WebServiceFeature... features) {
return super.getPort (new QName ("http://wsserver/", "HelloPort"), Hello.class, features);

}
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WSDL/SOAP : Creating the Client

2. Invoke the Web Service

= \We are now ready to write the code responsible for invoking the web service by
making a new instance of the HelloService class, we are ready to get Hello
interface by calling the method getHelloPort () from the HelloService
instance. After that we can call the method and get the response as a simple

lavima maAatla A Al
public class HelloClient ({
public static void main(String[] args) {
HelloService service = new HelloService();
Hello hello = service.getHelloPort();
String text = hello.sayHello( "Henry");
System. out.println (text);

3. Compile Classes and Run
javac -d . *.java

java wsclient/HelloClient
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JAVASCRIPT OBJECT NOTATION
(JSON)
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JSON
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XML naHavanbHO co3faBarsics Kak MeTasi3blK pa3MeTKU AOKYMEHTOB,
MNO3BOSISAA MCMNOSb30BaTh YHUMPULMPOBAHHLIW KO, Napcepa 1 Banugaropa
[ OKYMEHTOB.

OpHako, byayym nepsbiM CTaHOAPTOM Takoro poaa, Aa ewe u
npueawmnmca Ha nepuog 0ypHOro BHeapeHMS LMPPOBbIX KOPNOopaTUBHbBIX
NHGOpMaLMOHHbIX cuctemMm, XML nocnyxun ocHoBon ang 6ec4YncrieHHoro
MHOXeCTBa CTaHL4apTOB cepuanmnsauum JaHHbIX U MPOTOKOSOB
B3aMMOAENCTBUSA, T.e. XPaHEHUS N rnepenadn CTPYKTYPUPOBaHHbLIX OJaHHbIX.

Torga Kak co3naBaricsi OH npexae Bcero Ans pa3amMeTkm QOKyYMEeHTOB.

Byay4yun paspabartbiBaeMbiM Komutetamu, ctaHgapt XML okasarcs
AO0MOSNTHEH MHOXECTBOM pacLUMpPEHNI, NO3BOSISAOWMX, B YACTHOCTH,
n3deratb KOHPMNKTOB UMEH U BbINOMHATb CNOXHble 3anpockl B XML-
AOKYMEHTaX.

[TocKonbKy nosyyaroLieeca HarpoMoXXaeHne TaroB okasbliBasriocb
COBEPLUEHHO HEYNTAEMBIM HUKAKUM YertoBeEKOM, Obln paspaboTaH u
LLUMPOKO peanu3oBaH ctaHaapT XML Schema, no3BonsaoLWLnmi Ha TOM Xe
XML abcontoTHO cTporo onucaTb AONYCTUMOE COAEPXKUMOE KaXKO0oro
AOKYMeEHTa C Lenbo nocrieayowen asToMaTtnyeckomn npoBepKu.




JSON

» Tem BpemeHeM, Bce bonblue pa3paboTymkoB nNog BNUsHNEM
3apoXaarLLnXca MHTEPaKTUBHbIX Web-TEXHOMNOMMN CTano 3HaKOMUTLCS C
s13bIKkOoM JavaScript, 1 OHM Ha4Yanu oco3dHaBaTb, YTO AN NpeacTaBreHns
CTPYKTYPUPOBaHHbIX O6bEKTOB B TEKCTOBOM BUAE COBEPLUEHHO HE
obs13aTenbHO U3y4yaTb MHOIo coTeH cTpaHuy, XML-cneundukaumin.

« [Oyrnac Kpokdopa npeonoxun
cTaHOapTu3oBaTb NOAMHOXECTBO
JavaScript onsa cepnanusaumm o6LEKTOB
(HO He pa3meTKn JOKYyMeHTOoB!)
6e30THOCUTESNBHO K A3bIKY, uaes bbina
nogaepxaHa coobuwectsom. B
HacToswee Bpemst JSON saBnsetcs
oaHumM n3 geyx (BMecte ¢ XML) A3bIKOB,
nogaepXnuBaembiX BCEMU CKOSbKO-NNMO0
NoNynsApHbIMU TEXHOMNOTUSIMU
nporpaMmMmMpoBaHuUA.
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JSON - NMpo6nembl XML " a kak 6a3bl AN MHTErpaLmMm CUCTeM

* HepocTaToOo4yHasa NakOHUYHOCTb

MpW 3aKPbITUKN TEra HY>XHO YKa3blBaTb €ro — 3a4acTyo 0BOSbHO
ONUHHOE, KBannuumnMpoBaHHOE UMS.

AJ'IbTepHaTI/IBOI7| BbICTYNAKOT 3HAYUTESIbHO bonee NakoHUYHbIE
anI/I6yTbI TeroB, HO UX NUCIOJ1Ib30OBaHUE PE3KO OrpaHN4YmnBaroT

*  ATpubyTbIl, cornacHo 60MbLUMHCTBY CTannrangoB, pEKOMEHOYETCS
NCMONb30BannCb NPaKTUYECKN UCKNIOYNTENBHO N4

MeTanHgopmaunm (Hanpumep, id), Tak YTO OCHOBHOW KOHTEHT
00bIl4HO bopmMpoBanca Teramu

* Hewnmcnencobl Ha NpakTUKe NPakTUYEeCKN HEBO3MOXHO NPUMEHATD K
aTpmbyTtam

* OpueHTauuAa Ha JOKYMEHTbI, a He Ha Coo0LeHuns
 CumBOnbHbIN hopmaTt

<gpam> 2011 © EPAM Systems, RD Dep. 175




JSON - NMpo6nembl XML a kak 6a3bl AN UHTErpauum CUCTeM

{

"firstName": "UBaH",
"lastName": "UIBaHOB",
"address": {
"streetAddress": "MockoBckoe L., 101, kB.101",
"city": "JleHuHrpapn",
"postalCode": 101101
7
"phoneNumbers": |
"812 123-1234",
"916 123-4567"

]
}
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JSON Schema

1. MaccoBo HauyaB ucnonb3osatb JSON anga npeagcraBneHns AaHHbIX,
pa3paboTyMKM CTONKHYNMUCL C HEOOXOANMOCTBLIO BPYYHYIO NMPOBEPSTH
COOEPKMMOE OOKYMEHTOB, KaXXAbIN pa3 Ha KaXXoM S3blKke
nepensobpeTtas Norvky Banugaunu.

2. Jhopen, s3Hakombix ¢ XML Schema, 310 He morno He pasgpaxaTts. U E E
nocTteneHHo aHanorn4vHbl ctangaptT JSON Schema 6bin-Taku
cthopmupoBaH 1 pacnonaraetca no agpecy http://json-schema.org .

3. http://json-schema.org/implementations.html - cnncok open-source =
onbnmnotek ansa pasnuyHbix Al

4. Ons Java

= json-schema-validator
= json-schema

= json-schema-validator
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JSON Schema

[Tpnmep NpoCcTOn CXeMbil,
3agatoulen cnosapb 2D nnu
3D reomeTpnyeCKmnX TOYEK B
NPOCTPAaHCTBE

(-1, 1) x (-1, 1) x (-1, 1)

C Krnyamm, coCToALMMU U3
Lmncp
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"type": "object",
"patternProperties": {
"A[0-9]+$": {
"type": "object",
"properties": {
"value": {
"type": "number”,
"minimum": 0
b
"x": {"Sref": "#/definitions/point_coord"},
"y": {"Sref": "#/definitions/point_coord"},
"z": {"Sref": "#/definitions/point_coord"}
"required": ["value", "x", "y"]
}
b

"additionalProperties": false,
"definitions": {
"point_coord": {
"type": "number”,
"minimum": -1,
"maximum": 1
}
}

178




CrNnACNbO 3A BHUMAHME!

BOIMPOChHI?

Java.SE.13
Integration Data Formats

Author: Olga Smolyakova, PhD
Oracle Certified Java 6 Programmer

Olga_Smolyakova@epam.com

<épam> 2014 © EPAM Systems, RD Dep. 179



