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[laHHbIe B Web

- C pacnpocTpaHeEHUEM U LUMPOKOWU noaaepxkom npotokona HTTP
3anpoc/OTBeT, NOSABUNOCH eCTECTBEHHOE CTPEMIIEHNE
oOMeHMBaTbLCA AaHHLIMKU MeXOy nporpamMmamu, UCMOSb3ysa ITU
NPOTOKONMbI

. [loaTomMy Heobxooumo ObINO NpuaymaTb U corfacoBaTb Criocob
npeacTaBneHns [OaHHbIX, MepegaBaeMbiXx NO CETU  MexXay
MPUNOXEHUAMN

- CyLlecTBYyeT ABa LWMPOKO pacnpocTpaHeHHbIX doopmaTa: XML wn
JSON



OTnpaBKa gaHHbIX Yyepe3
“CeTb”

-g-

a.k.a. “Wire Protocol” — 410 nocbinatoT “no npoBogam”

Java
HashMap

CnoBapb
Python




CornaweHue o
NPOTOKOJSIe CBA3N

<person>
<name> [lecepunanu
Chuck 3auuns
CrnoBapb q </name> q EVE!
Python <phone> HashMap

Cepnann 303 4456
</person>

XML



CornaweHue o
NPOTOKOJSIe CBA3N

{ [lecepunanu
"name” ; 3auud
CnoBapb q "Chuck” q [EVE
Python "phone”: HashMap
Cepuanu  "303-4456"

3aUn4 }

JSON



ArNeMeHTbl (M BepLUNHBbI)
XML

<people>
<person>
<name>Chuck</name>
® [lpocTon anemMeHT <phone>303 4456</phone>
</person>

® CocTaBHOWU <person>
S1eMeHT <name>Noah</name>

<phone>622 7421</phone>
</person>
</people>




XML

Pa3meTKka gaHHbIX ANng nepegadmn 4Yepes CeTb...

http://en.wikipedia.org/wiki/XML




eXtensible Markup Language
(PacLumnpsieMbin A3bIK pa3MeTKHU)

« OcHOBHas Uerb — NoMoYb MHHOOPMALIMOHHBIM CUCTEMAM [ENTNTHCA
CTPYKTYPMPOBAHHbIMU OJaHHbIMU

- CospaBarncs Kak ynpoLLeHHoe NogMHOXEeCTBO CTaHOaPTHOro
0006LLEHHOrO A3blka pa3meTkn (Standard Generalized Markup
Language), 1 NpoeKkTnpoBarncd, YTo0bl ObITb OTHOCUTESNBHO J1ErKO
MOHATHbLIM 149 YenoBeka



OcHoBbLI XML

® Ter HA4Yana

* Ter koHUa <person-
<name>Chuck</name>
* TekcToBoe <phone type="intl">
conepkanme +1734 303 4456
</phone>
® ATpunbyT <email hide="yes" />
</person>

® Camo3aKpbliBatoLLMNCS
Ter



<person>

<name>Chuck</name> I p06en bl
<phone type="intl">
+1734 303 4456
- /ph ones> He BaXXHO, rae KOH4YaeTCcd CTpoKa.
_ _ OTCTyI'I bl HY>KHbl TOJ1bKO OJ14
<email hide="yes" /> 4NTaEeMOCTMW.
</person>
<person>
<name>Chuck</name>

<phone type="intl">+1 734 303 4456</phone>
<email hide="yes" />
</person>



[Tlpumep XML...

<recipe name="bread" prep time="5 mins" cook time="3 hours">
<title>Basic bread</title>
<ingredient amount="8" unit="dL">Flour</ingredient>

<ingredient amount="10" unit="grams">Yeast</ingredient>
<ingredient amount="4" unit="dL" state="warm">Water</ingredient>
<ingredient amount="1
<instructions>
<step>Mix all ingredients together.</step>

unit="teaspoon”">Salt</ingredient>

<step>Knead thoroughly.</step>
<step>Cover with a cloth, and leave for one hour in warm room.</step>
<step>Knead again.</step>
<step>Place in a bread baking tin.</step>
<step>Cover with a cloth, and leave for one hour in warm room.</step>
<step>Bake in the oven at 180(degrees)C for 30 minutes.</step>
</instructions>
</recipe>




TepmuHonorna XML

- [erv nokasbiBatOT Ha4Yarno n KOHeL 3arneMeHTOB

. — napsbl Krno4/3HaveHne B oTKpbiBatoLlemcd Tere XML

» Cepuanunzaunsa / [lecepuanmnsaumnsa — npeodbpasoBaHne gaHHbIX
KOHKPETHOW nNporpammbl B OOLLENPUHATLIN popmMaT, KOTOPbIN
MOXHO XpaHUTb U/UNn NnepegasaTb MeXaQy CUCTEMaMU
He3aBNUCUMO OT UCMONb3yeMOro A3blka NporpaMmmMmmnMpoBaHnUGA



XML KaKk pepeBo

<a>
<b>X</b>
<C>
<d>Y</d>
<e>/<[e>
</c>
<fa>

onemMeHTbl TekcT



TekcT n atpnobyTbl XML

<>
<b w="5">X</b>
<C> aTpunoyT
<d>Y</d> "
<e>/<[e>
</c>
<fa>

TEKCTOBaH
BEPLUMHA

onemMeHTbl TekcT



XML KaKk nyTin

<a>
<b>X</b>
<C>
<d>Y</d>
<e>/<[e>
</c>
<fa>

onemMeHTbl TekcT



XML Schema

OnucaHue “cornaweHnsa” o ToM, YTo aBndeTca gonyctumbim XML,

http://en.wikipedia.org/wiki/Xml schema
http://en.wikibooks.org/wiki/ XML Schema




XML Schema

OnuncaHne gonyctmmoro doopmara JOKYMeHTa

BbipaxkaeTcs B orpaHUYEeHUsIX Ha CTPYKTYPY U cogepkaHme
OOKYMEHTa

UacTo ncnonb3dyeTtcsa Ang ykasaHus “cornalleHna” mexay
cucremamm - “Mosa cucrtema dyget npuHMmMmaTthb TOSNbKO XML
COOTBETCTBYIOLLNE ONPEONENEHHON CXeMe.”

Ecnu onpenenernHbin XML yooBneTBopsieT TpeOOBaHUAM CXEMBI,
OH Ha3bIBaeTcH "BajiMaHbIM”



Bannoauus
XML

—~| @
CornatwueHue /

XML Schema

[1okymeHT XML




[1OKyMEHT Ban naaunA
<person> XML XM L

<lastname>Severance</lasthame>

<age>1/</age>
<dateborn>2001-04-17</dateborn> \ N
</person> U
CornawueHune

XML Schema
<xs:complexType name="person”> /
<xs:sequence>

<xs:element name="lastname" type="xs:string"/>
<xs:element name="age" type="xs:integer"/>
<xs:element name="dateborn" type="xs:date"/>
</xs:sequence>

</xs:complexType>




MHoOXecTBO A3bIKOB XML
Schema

» Document Type Definition (DTD)
» https://ru.wikipedia.org/wiki/DTD

- Standard Generalized Markup Language (ISO 8879:1986 SGML)
- https://ru.wikipedia.org/wiki/SGML

« XML Schema from W3C - (XSD)
» https://ru.wikipedia.org/wiki/XML_Schema

http://en.wikipedia.org/wiki/Xml schema




XSD XML Schema
(cneuundukaumsa W3C)

« MbI cdhokycmnpyemcs Ha Bepcum World Wide Web Consortium
(W3C(C)

. Ee vyacTto Ha3biBaoT “W3C Schema”

- bonee wnpoko oHa nsBecTHa Kak XSD, nockonbky pannbl UMeoT
pacLumpeHmne .xsd



CTpyKkTypa
XSD

. Xs:element - anemMmeHT

. XS:sequence -

nocriegoBaTenbHCTh

. xs:complexType —

COCTaBHOW 3NeMeHT

<person>
<lastname>Severance</lastname>
<age>1/</age>
<dateborn>2001-04-17</dateborn>
</person>

<xs:complexType name="person”>
<xs:sequence>
<xs:element name="lastname" type="xs:string"/>
<xs:element name="age" type="xs:integer"/>
<xs:element name="dateborn" type="xs:date"/>
</xs:sequence>
</xs:complexType>




<xs:element name="person">

comploype OrpaHu4yeHus

<xs:sequence>
<xs:element name="full_name" type="xs:string"
minOccurs="1" maxOccurs="1" /> XS D
<xs:element name="child_name" type="xs:string"
mMinOccurs="0" maxOccurs="10" />
</xs:sequence>
</xs:complexType>

<person>
</xs:element>

<full_name>Tove Refsnes</full_name>
<child_name>Hege</child_name>
<child_name>Stale</child_name>
<child_name>]im</child_name>
<child_name>Borge</child_name>
</person>

http://www.w3schools.com/Schema/schema complex indicators.asp



Tunoi

<xs:element name="customer"” type="xs:string"/>

<xs:element name="start" type="xs:date"/> - na H H blx
<xs:element name="startdate" type="xs:dateTime"/>

<xs:element name="prize" type="xs:decimal"/> XS D
<xs:element name="weeks" type="xs:integer"/>

OObI4YHO BpemH <customer>John Smith</customer>
NPeAcTaBnsioT B popmare <start>2002-09-24</start>
UTC/GMT, nockonky <startdate>2002-05-30T09:30:10Z</startdate>
cepBepa 4acTo _ . .
0a36pOCaHbI N0 BCEMY <prize>999.50</prize>
MUPY. <weeks>30</weeks>

http://www.w3schools.com/Schema/schema dtypes numeric.asp




dopmMaT AaT U BpeMEeHN
SO 8601

2002-05-30T09:30:10Z
f ! \

Bpems
CYTOK

l'oa-mecAL-aeHb UacoBon Nosic — 0ObIYHO

ykasbiBaetcs B UTC / GMT

http://en.wikipedia.org/wiki/ISO 8601
http://en.wikipedia.org/wiki/Coordinated Universal Time




<?xml version="1.0" encoding="utf-8" 2>
<xs:schema elementFormDefault="qualified" xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="Address">
<xs:complexType>
<xs:sequence>

<xs:element name="Recipient" type="xs:string" />

<xs:element name="House" type="xs:string" />

<xs:element name="Street" type="xs:string" />

<xs:element name="Town" type="xs:string" />

<xs:element minOccurs="0" name="County" type="xs:string" />

<xs:element name="PostCode" type="xs:string" />

<xs:element name="Country">

<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="FR" />
<xs:enumeration value="DE" />
<xs:enumeration value=:ESI /> |<?xml version="1.0" encoding="utf-8"?>
<xs:enumeration value="UK" /> LxAdvaia
<xs:enumeration value="US" />
</xs:restriction>
</xs:simpleType>
</xs:element>

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance’
xsi:noNamespaceSchemaLocation="SimpleAddress.xsd">
<Recipient>Mr. Walter C. Brown</Recipient>

</xs:sequence> <House>49</House>
</xs:complexType> <Street>Featherstone Street</Street>
<Town>LONDON</Town>

</xs:element>

</xs:schema> <PostCode>EClY 8SY</PostCode>

<Country>UK</Country>
</Address>




<?xml version="1.0" encoding="IS0-8859-1" 2>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="shiporder">
<xs:complexType>
<Xs:sequence>
<xs:element name="orderperson" type="xs:string"/>
<xs:element name="shipto">
<xs:complexType>
<Xs:sequence>
<xs:element name="name" type="xs:string"/>
<xs:element name="address" type="xs:string"/>
<xs:element name="city" type="xs:string"/>
<xs:element name="country" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="item" maxOccurs="unbounded">
<xs:complexType>
<XSs:sequence>
<xs:element name="title" type="xs:string"/>
<xs:element name="note" type="xs:string" minOccurs="0"/>
<xs:element name="quantity" type="xs:positivelnteger"/>
<xs:element name="price" type="xs:decimal"/>
</Xs:sequence>
</xs:complexType>
</xs:element>
</Xs:sequence>
<xs:attribute name="orderid" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
</xs:schema>




xmll.py

import xml.etree.ElementTree as ET
data = '''<person>
<name>Chuck</name>
<phone type="intl">
+1 734 303 4456
</phone>
<email hide="yes"/>
</person>'"'"

tree = ET.fromstring(data)
print 'Name:',6 tree.find('name') .text
print 'Attr:',tree.find('email') .get('hide')



import xml.etree.ElementTree as ET xml2.py
input = '''<stuff>
<users>
<user x="2">
<id>001</id>
<name>Chuck</name>
</user>
<user x="7">
<id>009</id>
<name>Brent</name>
</user>
</users>
</stuff>'"'"

stuff = ET.fromstring (input)
lst = stuff.findall('users/user')

print 'User count:', len(lst)
for i1tem in 1l1lst:
print 'Name', item.find('name') .text

print 'Id', item.find('id').text
print 'Attribute', item.get("x"



JavaScript Object Notation



JavaScript Object Notation

* [lyrnac Kpokdopa - “oTkpbIin”
JSON

® Hotauus nuteparnoB OObLEKTOB
B JavaScript

http://www.youtube.com/watch?v=kc8 BAR7SH]!
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+ Ohttp:,.‘,"w.waw.json.org,"

Introducing JSON

> - o NG < > - -~ s - - . - A , p
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Italiano H A4S H55 0] o, Polski Portugués Romini Pycckuit Cpnckn Sloveniéina Espanol Svenska Tiirkce Tiéng Viét

JSON (JavaScript Object Notation) 1s a lightweight data-interchange format. It i1s easy for humans to read and
write. It is easy for machines to parse and generate. It 1s based on a subset of the JavaScript Programming
Language, Standard ECMA-262 3rd Edition - December 1999. JSON is a text format that is completely
language independent but uses conventions that are familiar to programmers of the C-family of languages,
including C, C++, C#, Java, JavaScript, Perl, Python, and many others. These properties make JSON an ideal
data-interchange language.

JSON is built on two structures:
¢ A collection of name/value pairs. In various languages, this is realized as an object, record, struct,
dictionary, hash table, keyed list, or associative array.
e An ordered list of values. In most languages, this 1s realized as an array, vector, list, or sequence.
These are universal data structures. Virtually all modern programming languages support them in one form or
another. It makes sense that a data format that 1s interchangeable with programming languages also be based on
these structures.

In JSON, they take on these forms:

An object 1s an unordered set of name/value pairs. An object begins with { (left brace) and ends with } (right

object

{}

{ members }
members

pair

pair , members
pair

string : value
array

(]

[ elements )
elements

value

value , elements
value

string

number

object




Jjsonl.py

import json

data = "'''{
"name" : "Chuck",
"phone" : ({
"type" : "intl",
"number" : "+1 734 303 4456"
}I
"email" : {
"hide" : "yes"
}
}"'

info = json.loads (data)
print 'Name:',info['"name"]
print 'Hide:' ,info["email"]["hide"]



jsonz.py

import json

input = '''][

{ "id" : "001" ,
"x" : "2" ,
"name" : "Chuck"

}o

{ "id" : "009" ,
"x" : "7" ,
"name" : "Chuck"

]"'

info = json.loads (input)

print 'User count:', len(info)

for item in info:
print 'Name', item[ 'name']
print 'Id', item['id']
print 'Attribute', item|['x']
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