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PaOora ¢ (haliyioBor CUCTEMOM

1 JSON Java Script Object Notation
1 XML Extensible Markup Language



Pabora c JSON




JSON

1 JSON - JavaScript Object Notation — TEKCTOBbIU
dopmaTt obmeHa JaHHbIMW



JSON

}

"orderID": 12345,
"shopperName”: "Ivan Ivanov",

"shopperEmail"”: "ivanov@example.com",
"contents": [

{
"productID": 34,
"productName”: "Super product”,
"quantity": 1
Ts
{
"productID": 56,

"productName"”: "Wonderful product"
"quantity": 3
}
1,

"orderCompleted”: true

2




JSON

1 ObbekKT

1 MaccuB

1 Jlutepanol

0 Kntoy: 3HavyeHue
1 CTpoka

0 Yueno



JSON

]

a0 O O O O O

OBbLEKT - Heynopsgo4YEHHOE MHOXECTBO nap {KI1ou:
3Ha4yeHue}

Knoy - cTpoka

CTpoka — 3TO YNopsiAI0MEHHOE MHOXXECTBO M3 HYIS Unn
6onee cMMBONOB OHMKOAA, 3aKITIOYEHHOE B BONHbIE
KaBbIYKM

Yucno B gecatnyHomMm goopmare

[Tapbl KMoY-3HaYeHne OTAEeNATCA 3anATbIMU
MaccuB - ynopsagoveHHOe MHOXEeCTBO 3Ha4YeHUN
MaccuB 3akntoyaeTcd B [KBagpaTHble CKOOKA]
3Ha4YeHUs B MaccuBe pasnenarTcd 3anAaTbiMu
Ilnutepanel true, false u null



buobnnoreka Google GSON

QE Edit View Navigate Code Analyze

(( . New »
<> Java 4mmmp JSON Bt Gneete
—— Open Recent »
Close Project

7 Settings... Ctrl+Alt+S

Project Structure...

Other Settings 4
Import Settings...
Export Settings...
Settings Repository...
k=l Save All Ctrl+S
D Synchronize Ctri+Alt+Y
Invalidate Caches / Restart...

Export to HTML...

ﬁ Print...




buobnnoreka Google GSON

/® Project Structure

I + —
| ESDKLocation
| Project

'Ads

Analytics
‘Authentication
| Cloud
'Notifications

~Developer Services -

Propertiesl Signingl Flavors| Build Types
i

{dir=libs, include=[*jar]}

M junitjunit4.12 Test compile
IM com.android.support:appcompat-v7:23.3.0 Compile

IM com.google.code.gson:gson:2.7 Compile
e A

—Modules

s

v




GSON

1 OcCHOBHOM Knacc — Gson
1 OcHOBHble MeToabl — toJson U fromJson



Pabora c GSON

import com.google.gson.Gson;
import com.google.gson.GsonBuilder;




Pabora ¢ GSON - NpMMUTHBHBIC TUIIBI

Gson gson = new Gson();

String jsl = gson.toJdson(123);

String js2 = gson.toJdson("Hello, World"):;
String js3

gson.toJdson (true) ;

int s1 = gson.fromJson(jsl, int.class);
String s2 = gson.fromJson(js2, String.class):;
Boolean s32 = gson.fromJson(js3, Boolean.class):;



Paocora ¢ GSON - MmacCuBEI

int|[] m = new int[]{1,2,3,4};
float[] fm = new float[] {1.0f, 2.0f£f, 3.0f, 4.0f};

String Jjm = gson.toJson(m);

String jfm gson.toJdson (fm) ;

int[] rm = gson.fromJson(jm, int[].class);
float[] rfm = gson.fromJdson(jfm, float[].class):;



Paocora ¢ GSON - 00bEKTHI

public class A {

// OpvMHATHBE

int n;

float £;

char c¢;

double d;

public A(int n, float £, char c, double Ad) {
this.n = n;
this.f = £;
this.c = c¢;
this.d = d;

}

A a=new A(l, 2.0f£,'a', 3.0);
String ja = gson.toJdson(a):;
A ra = gson.fromJson(ja, A.class);



Pabora c GSON

public class A {
// OpyMATHBE
int n;
float £;
char c¢;
double d;
public A(int n, float £, char ¢, double d) {
this.n = n;

this.f = £;
this.c = ¢;
this.d = d;

public class B {
int k = 1;
String b = "String";
A a = new A(1l, 2.0f, 'w', 333.333);



Pabora c GSON

B b = new B();
String jb = gson.toJdson (b);
File £ = new File(getFilesDir (), "jb.json");
try {
FileWriter w = new FileWriter (f):;
w.write (jb);
w.close();
}
catch (IOException e) {
Log.d("Lab04", e.getMessage()):

B rb = null;

Ty 4
FileReader r = new FileReader (f):;
char[] buf new char[ (int) f.length()];
r.read (buf) ;
r.close();

String s = new String (buf):
Log.d("Lab04", s) ;
rb = gson.fromJson(s,B.class);
}
catch (IOException e) {
Log.d("Lab04", e.getMessage()):

{lla'l . {'lcll . 'lw'l’ 'ldll . 333 . 333’ 'lfll . 2 4 0' 'ln'l . 1}, 'lb'l . "String"’ 'lkll

1}



Pabdora c GSON - xoyutekumnn

Map<String,
map.put ("a",
map.put ("b",
String jmap
Map<String,

123);
321);

Integer> rmap =

Integer> map = new LinkedHashMap<>();

gson.toJdson (map) ;
gson. fromJson (jmap, new TypeToken<Map<String,

<<<<interface>>>>

Map

WeakHashMap

LinkedHashMap

<<<<interface>>>>

SortedMap

Hashtable

<<<<interface>>>>

NavigableMap

TreeMap

Integer>>() {}.getType());

<<L<interface>>>>
Queue
<<<<interface>>>>
List <<<<interface>>>>
Deque
B Tt Z'\
1 [
Vector Arraylist| |LinkedList| _ _:
Stack




GsonBuilder

1 GsonBuilder — pa3paboTka cobCTBEHHOIO
cepuanusaTtopa



GsonBuilder

public class AConv implements JsonSerializer<A>, JsonDeserializer<A> {
public JsonElement serialize (A src, Type t, JsonSerializationContext ctx) {

JsonObject o = new JsonObject () ;
o.addProperty("n", src.n);
o.addProperty("f", src.f):
return o;
}
public A deserialize(JsonElement je, Type t,JsonDeserializationContext ctx) {
JsonObject o = je.getAsJsonObject ()
int n = o.get("n").getAsInt();
float £ = o.get("f").getAsFloat():;
return new A(n,£f,' ',0.0);



GsonBuilder

GsonBuilder gb = new GsonBuilder () :;

gb.registerTypeAdapter (A.class,new AConv()):;
Gson gsonl = gb.create()

A al = new A{l,;,1.0L;'%';1.0):;

String jal = gsonl.toJson(al);
Log.d("Lab", jal):;

(Tl P e 10)

A ral = gsonl.fromJson(jal,A.class);



Paborac XML




XML

1 ABngetca nogMHOXecTBOM A3blka SGML — Standard
Generalized Markup Language — MeTaa3blka ans
onpegeneHnsa A3blKoB PasMeTKu



W3C - crangapruszanus

1 KoHcopunym BcemmnpHou naytuHbl - World Wide Web
Consortium — opraHmsaums, paspabdaTbiBatoLlas 1
BHeOpsoLWas TeXHONorn4yeckne ctaHoapTbl 4nga web

1 ['maea — Tumotu [>xoH bepHepc-Jin

1 Ok. 15 ctaHgapToB yTBEPXAeHbI aAna XML:
XML Schema
XPath
XSLT
XQuery



XML Schema

1 XML Schema — 43bIK OnNnUcaHnsa CTPYKTYpPbl XML-
IOKYMEHTa — npeAHa3Ha4eH ansa onpeaeneHus
npaBwun, KOTOPbIM AOIMKEH MOAYNHATHCS JOKYMEHT

1 Co3paeTtcs Mogernb AaHHbIX JOKYMEHTa, KoTopast
BKITHOYaET:
CrnoBapb (Ha3BaHWA 3NIEMEHTOB 1 aTpMbyTOB);

Modernb coaepXkaHma (OTHOLLEHNS MeXAY SNIEMEHTaMM U
aTpnbyTammn u nx CTpyKTypa);

TUMbl AaHHbIX.

1 Pawun, cogepxawmm XML Schema, 0O6bIMHO UMeEET
pacLumpeHme .xsd



XPath

0 XPath - XML Path Language — A3bIK 3anpoCcoB K
anemMmeHTamMm XML-OOKYMeEHTa.

1 PaspaboTtaH ans opraHusauum 4oCcTyna K YacTam
OOKyMeHTa XML B pbannax TpaHcgopmaumm XSLT



XSLT

0 XSLT — eXtensible Stylesheet Language Transformations
— A3blK Npeobpa3oBaHmnst XML-4OKYMEHTOB

1 MNpaBuna BbIOOpa 1 NpeobpaszoBaHNSA AaHHbIX
MULLIYTCA Ha A3blKe 3anpocoB XPath



XQuery

1 XQuery — s3bIK 3anpocoB, pa3paboTaHHbIN s
00paboTKM AaHHbIX B doopmaTe XML



XML-a3blkn — OASIS

1 OASIS — Organization for the Advancement of Structured
Information Standards — rrnodanbHbIN KOHCOPLIMYM

1 YnpaBnseT pa3paboTkon 1 NPUHATUEM
NPOMBbILUNIEHHLIX CTaHOAPTOB 3NEKTPOHHOW
KOMMepL K



XML

1 [NlpaBUnbHO NOCTPOEHHbLIN AOKYMEHT — well-formed
— COOTBETCTBYET CUHTakKcu4decknm npasunam XML

1 BanuaoHb 0OKYMeEHT — valid — COOTBETCTBYET
npaBunam onmcaHusa Tuna 4oKyMeHTa



CunTtakcudeckue npasuia XML

1 Hanunyne KOpHEBOro anemMeHTa;

0 Kaxxablin OTKpbIBAKOLWMN TEr UMEET COOTBETCTBYHOLLNM
3aKpblBalOLUN TET;

] FlpaanbHoe BINNOXEHUE 3rieMeHTOoB JOKYMEHTAQa,

1 ATpuOYT OOMKEH MMETb 3Ha4YeHne, kKoTtopoe bepeTcs B
KaBbIYKM

0 [peBoBuaHas CTPyKTypa OOKYMEHTa



XM L-caii

<?xml version="1.0" encoding="utf-8" 2>
<Group faculty ="MT" spec="TIOBMC" coursk="3" number="1" >

<Student  surname="WsanoB" name="Wsan" bday="1998.01.01" />
<Student  surname="Metpos" name="MeTp" bday="1999.07.07" />
</Group>




DocumentBuilder

1 DocumentBuilderFactory - DocumentBuilder

1 TransformerFactory — Transformer -
TransformerException



dopmunpoBaHme n YyteHne XML-paiina

try {
DocumentBuilder xmlbld = xmlfry.newDocumentBuilder():
Document doc = xmlbld.newDocument () ;

Element group= doc.createElement ("Group"):;
group.setAttribute ("faculty", "UT") ;
group.setAttribute ("spec", "IIOMBEMC") ;
group.setAttribute ("course", "3") ;
group.setAttribute ("number","1");

Element studentl = doc.createElement ("Student");
studentl.setAttribute ("surname","I");
studentl.setAttribute ("name","I");
studentl.setAttribute ("bday", "1998") ;
group.appendChild (studentl);

Element student2 = doc.createElement ("Student");
student2.setAttribute ("surname","P");
student2.setAttribute ("name", "P") ;
student2.setAttribute ("bday","1997") ;
group.appendChild (student2) ;
doc.appendChild(group) ;




dopmunpoBaHme n YyteHne XML-paiina

TransformerFactory tfry = TransformerFactory.newInstance():
Transformer trans = tfry.newTransformer():;
DOMSource src = new DOMSource (doc);

FileOutputStream os = openFileOutput ("XMLTest.xml", MODE PRIVATE) ;
StreamResult result new StreamResult (os);

trans.transform(src, result):;

os.close();

catch (ParserConfigurationException e) {
Log.d("Lab03XML:", e.getMessage());
}
catch(TransformerException e) {
Log.d("Lab03XML:", e.getMessage()):
}
catch (IOException e) {
Log.d("Lab03XML:", e.getMessage()):;




dopmunpoBaHme n YyteHne XML-paiina

DocumentBuilderFactory xmlfryl = DocumentBuilderFactory.newInstance() ;

'/ xmlfryl.setValidating(false);
try {

DocumentBuilder xmlbld = xmlfryl.newDocumentBuilder () :;
File £ = new File(getFilesDir (), "XMLTest.xml");
FileReader fr = new FileReader (f):;
char[] buf = new char[ (int) f.length()];
fr.read (buf) ;

String s = new String (buf);
Document doc = xmlbld.parse(f):;

}
catch (ParserConfigurationException e ) {

Log.d("Lab03XML:", e.getMessage()):
}
catch (SAXException e) {
Log.d("Lab03XML:", e.getMessage()):;



XML Schema

XML

XSD

Validator

FIT



XML Schema

¢?xml version="1.0" encoding="utf-8"?>
{xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="Group">
<xs:complexType>
<Xs:sequence>
<xs:element maxOccurs="unbounded" name="Student">
<xs:complexType>
<xs:attribute name="surname" type="xs:string" use="required" />
<xs:attribute name="name" type="xs:string" use="required" />
<xs:attribute name="bday" type="xs:unsignedShort" use="required" />
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="faculty" type="xs:string" use="required" />
<xs:attribute name="spec” type="xs:string" use="required" />
<xs:attribute name="course" type="xs:integer" use="required" />
<xs:attribute name="number" type="xs:integer" use="required" />
</xs:complexType>
</xs:element>
</xs:schema>




XML Schema

//XML—-Schema
try{
FileInputStream xmlstream = openFileInput ("XMLTest.xml"):;
FileInputStream xsdstream = openFileInput ("XMLFile.xsd"):;
Source xmlsrc = new StreamSource (xmlstream);
Source xsdsrc = new StreamSource (xsdstream) ;
SchemaFactory xsdfry = SchemaFactory.newInstance (XMLConstants.W3C XML SCHEMA NS URI) ;
Schema schema = xsdfry.newSchema (xsdsrc);
Validator validator = schema.newValidator():;
validator.validate (xmlsrc) ;
}
catch (SAXException e) {
Log.d("Lab03XMLXSD:", e.getMessage()):
}
catch (IOException e) {
Log.d("Lab03XMLXSD:", e.getMessage()):
}
catch (Exception e) {
Log.d("Lab03XMLXSD:", e.getMessage()):



XPath

XPath

XML

Xpath-processor

—>

NODESET
NODE
STRING



3anpoc ganHbix XPath

1 0N gocTyna K arnemMeHTam n atpubytam XML-
OOKYMeEHTa
e [loyepHMe anemMeHThbl y3na /customer/*
e Bce atpnbyThl y3na /customer/!1?*

e YTOOLI BEpHYTb TOMNbKO NoKynartenen n3 pernoHa Dallas
/customer[@region =" Dallas "]



Ocu nagapix XPath

Nma
ancestor

ancestor-or-self
attribute
child
descendant

descendant-or-self

following

following-sibling
namespace

parent

OnucaHue
CooepXuT poanTenbCKUi Y3en 1 BCE BbILLECTOSALLNE POAUTENBCKUE Y3Mbl
BMNOTb A0 KOPHEBOIO y3na.
ConepXuT y3nbl-npeakn BMECTe C CaMUM KOHTEKCTHbLIM Y3I10M, BMNOTb A0
KOPHEBOIO y3na.
CoaepXxuTt aTpubyTbl KOHTEKCTHOIO Y351a, eCNN KOHTEKCTHbIN y3en — y3er
afieMeHTa.

CopepXX1T goYepHUe yansbl
CooepXuT godvepHue 1 T.4. y3nol
CooepXuUT cam KOHTEKCTHbIN y3€er U BCe ero Ao04EPHUE U T.4. Y3nbl.

CopepXXnT BCe Y3rbl TOrO XXe AOKYMEHTA, K KOTOPOMY NPUHAANEXNT
KOHTEKCTHbIN y3€eSl, KOTOPble HaXOAATCA Nocrie TeKYLLEero KOHTEKCTHOro
y3ra B nopsaake JOKyMeHTa, HO He BKIHoYaeT HUKaKNX MNMOTOMKOB,
NPOCTpPaHCTBA MMEH NN Y3I10B aTpnbyToB.

To xe, 4To U following, HO COOEPXKUT BCE Y3nbl, KOTOPbIE UMEIOT TOrO Xe PO
OuTend, YTo U KOHTEKCTHbIN y3er.

CO,EI,ep)KVIT MPOCTPaHCTBO MUMEH KOHTEKCTHOIO Yy3I1a, A0 TEX NMOop, NOKa
KOHTEKCTHbIN y3€es ABNAeTCA r1IeMEHTOM.

CooepXnT poanTeribCKMM y3en KOHTEKCTHOrO yarna. KopHeEBOW arieMeHT He
NMEET poauTens. 3Ta OCb — NPOTUBOMOSIOXKHA OcK child.



XPath

//XPath

try {

DocumentBuilder xmlbld = xmlfryl.newDocumentBuilder () ;

File f = new File(getFilesDir (),

FileReader fr = new FileReader (f):;
char[] buf = new char[ (int) f.length()];

fr.read (buf) ;
String s = new String(buf);

Document doc = xmlbld.parse(f):;

"XMLTest.xml") ;

XPathFactory xpf = XPathFactory.newInstance():;

XPath xp = xpf.newXPath();

XPathExpression xpe = xXp.compile ("/Group/Student") ;
NodeList nl = (NodeList)xpe.evaluate (doc, XPathConstants.NODESET) ;

int k¥ = nl.getLength():;

nl.item(0)
String bday0 = nl.item(0)
nl.item(1)
nl.item(1l)

String surname0

String surnamel

String bdayl

.getAttributes ()
.getAttributes ()
.getAttributes ()
.getAttributes ()

.getNamedItem ("surname") .getNodeValue () ;
.getNamedItem ("bday") .getNodeValue () ;
.getNamedItem ("surname") .getNodeValue () ;
.getNamedItem ("bday") .getNodeValue () ;

XPathExpression xpel = xp.compile ("/Group/Student|[@surname='Meanoe']") ;
String bday2 =((Node)xpel.evaluate (doc, XPathConstants.NODE))
.getAttributes () .getNamedItem ("bday") .getNodeValue () ;

}
catch (Exception e) {

Log.d("Lab03XMLXPath:", e.getMessage()):;



XSLT

XSLT

XML

Xpath-processor

—>

TEXT
HTML
XML



XSLT

<?xml version="1.8" encoding="utf-8" 2>

F1<Group faculty ="WT" spec="NOBMC" course="3" number="1" >

<Student surname="WsaHnoB" name="UBan" bday="1998"

<Student  surname="NMeTpos"” name="NeTp" bday="1999"
</Group>

rPYNNA
PakynbTeT uT
Kypc 3
CneuunanbHocTe [MOBMC
Homep 1

CNMUCOK CTYZAEHTOB

MBaHoB WBaH 1998r.p.
MNeTpos MNeTp 1999r.p.

/>
/>




XSLT

?xml version="1.0" encoding="utf-8"?>
xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform”
xmlns:msxsl="urn:schemas-microsoft-com:xslt" exclude-result-prefixes="msxsl"

<xsl:output method="text" encoding="utf-16" />

<xsl:template match="Group">

rPYNNA
®akynbTeT <xsl:value-of select ="@faculty"/> <xsl:text></xsl:text>
Kypc <xsl:value-of select ="f@course™/> <xsl:text></xsl:text>
CneunanbHocTb <xsl:value-of select ="@spec”/> <xsl:text></xsl:text>
Homep <xsl:value-of select ="@number”/> <xsl:text></xsl:text>

CMUCOK CTYAEHTOB

<xsl:apply-templates></xsl:apply-templates>
</xsl:template>

<xsl:template match="Student">
<xsl:value-of select ="@surname”/> <xsl:text> </xsl:text>
<xsl:value-of select ="@name"/> <xsl:text> </xsl:text>
<xsl:value-of select ="@bday"/> <xsl:text>r.p. </xsl:text>
<xsl:apply-templates></xsl:apply-templates>

</xsl:template>

:/xsl:stylesheet>

>



FileInputStream xmlf = openFileInput ("XMLTest.xml") ;
FileInputStream xslf = openFileInput ("XSLTFilel.xslt");
FileOutputStream txt = openFileOutput ("result.txt", MODE PRIVATE) ;
TransformerFactory fry = TransformerFactory.newInstance():;

Source xsltsrc = new StreamSource (xslf):;
Source xmlsrc = new StreamSource (xmlf) ;
Transformer t = fry.newTransformer (xsltsrc);

t.transform(xmlsrc, new StreamResult (txt)):;
int kK = 1;

catch (IOException e) {
Log.d("Lab03XMLXPath:", e.getMessage()):

}
catch (TransformerException e) {

Log.d("Lab03XMLXPath:", e.getMessage()):



Bonpocer?




