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XML, JSON

Kypc “MS SQL Server pa3zpaboTymk”

2 Masen CTpekanos



MeHA xopoLuo
CJIbILLHO && BUAHO?
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HanuwuTte B 4YaT, ec/&in ecTb I'IpO6J'IeMbI!

CtaBbTe [ ecnu Bce XOpoLlo
Nnu HanuwnTe, Kakmne ecTb NpobaemMbl



Copep)xaHue OTUS

1. XML B SQL Server

2. JSON B SQL Server




Ona yero ucnonbsyerca XML, JSON? OTUS

[na dyero ucnonbsyetca XML, JSON?
([da ewe n B pensunoHHon CYB/)



XML



NMpumep XML OTUS

eXtensible Markup Language

9NeMeHT <?xml version="1.0" encoding="windows-1251"2>
{bockstore>

<book [category="COOKING">

<title lang="it >tveryday Xtalian</title>

<author{>Giada De Laurentiis<)suthor>

{year>2085</year>

<price>»30.00</price>

</book>

<book category="CHILDREN">
<title lang="en">Harry Potter</title>

CBd3aHHble TexHoJ1ormum <author>) K. Rowling</author>»
{year>2005</year>
<price>»29.99</price>

e XML Schema </book>

e XSLT <book category="WEB">
<title lang="en">Learning XML</title>

e XPath <author>Erik T. Ray</author>

e XQuery <year>2003</year>
<price»39.95</price>

</book>
<{/bookstore>

https://xml.readthedocs.io/xml-intro.html



https://xml.readthedocs.io/xml-intro.html

XML B MS SQL

e SQL Server 2000
o SELECT ... FOR XML
o OPENXML

e SQL Server 2005
o Twun XML
o CxeMbl
o [logpepxka XQuery



FOR XML OTUS

SELECT .. FROM .. FOR XML

FOR XML RAW
FOR XML AUTO
FOR XML PATH
FOR XML STRICT

https://docs.microsoft.com/ru-ru/sql/relational-databases/xml/for-xml-sgl-server



https://docs.microsoft.com/ru-ru/sql/relational-databases/xml/for-xml-sql-server

HNemo

LEMO
FOR XML




Tun “XML" OTUS

Tun KonoHKU B Tabnuue, napameTp XI1, Bo3BpallaeMoe 3Ha4YeHune
B QYHKLUMK, TUM NEPEMEHHOM

XpaHuTb BanuaHbin XML (MOXHO CO cxemot)
[ OKYMEHTbI UNKN pparMeHTbl

PaspeLleH y3/bl B BUAe NPOCTOro TekcTa
PaspelueHbl NULL v nycTble cTpoku
PaspeweHbl CDATA

CAST/CONVERT

o u3 (n)char and (n)varchar (Bkntoyas MAX)
o u3 TEXT/NTEXT B XML

o Henb3a U3 XML B TEXT/NTEXT

NMHpekecbl XML

Nopnep)xka XQuery n XPath 2.0
Ncnonb3oBaHue B FOR XML n OPENXML



Tun “XML" OTUS

MeTtoabl B T-SQL anga pab6oTbl ¢ XML:

e query() — useneyeHme XML pparmeHToB ns XML JOKYMEHTOB;

e value() — n3BneyeHne 3Ha4YEHUN KOHKPETHbIX Y3J/10B NN
aTpmbytToB XML AOKYMEHTOB;

e exist() — npoBepku cyLLLeCTBOBAHNSA y3na Unu atpuoyTa.
BoaBpauiaet 1, ecnu ysen unun atpnoyT Hangen, un 0, ecnu He
HanOeH;

e modify() — namenset XML AOKYMEHT;

e nodes() — pa3agensiet XML AOKYMEHT Ha HECKOJIbKO CTPOK MO
y3nam. cnonbayeTcs Kak Bxog B "XQuery-noasanpocax”

e npuHMMatoT Ha Bxog XPath unu XQuery

http://www.sql-tutorial.ru/ru/book xml data type methods/page1.html



http://www.sql-tutorial.ru/ru/book_xml_data_type_methods/page1.html

XPATH OTUS

XPath (XML Path Language) - fi3bIk 3anpocoB K afieMeHTamM XML-
NOKYMEHTA

http://www.zvon.org/xxl/XPathTutorial/General rus/examples.html

XPath Axes

=

’ /text node

Em——

——sibling_|


http://www.zvon.org/xxl/XPathTutorial/General_rus/examples.html

XPATH vs CSS

XIPATHH VS CSS PATIH CHEAT SIHEET

DESCRIPTION XPATH CSS PATH

Direct Child //div/a div > a

Child or Sub Child //div//a div a

Id //div[QRid="idValue']//a div#idValue a

Class //div[@class="'classValue']//a div.classValue a

Attribute //form/input [@name=’username’ ] form input[name='username']
Following Sibling //li[@class="first’]/following-sibling::1i li.first + 1i

Multiple Attributes //input[@name='continue’ and @type=’'button’] input [name="'continue'] [type='button']
nth Child //ul[@id="1list’]/1i[4] ul#list li:nth-child(4)
First Child //ul[@id="1ldist’]/1i[1] ul#list li:first-child
Last Child //ul[@Rid="1list’]/1li[last()] ul#list li:last-child
Attribute Contains //div[contains (Ctitle, ' Title’ )] div[title*="Title”]
Attribute Starts With //input|[starts-with(Cname, ' user’) ] input [name”="user’ ]
Attribute Ends With //input[ends-with (fname, 'name’ ) ] input [name$=""name’ ]

With Attribute //div[@title] div[title]

AXATRIKX AUTOMATION TESTING GUIDE




XQUERY OTUS

e AHanor SQL gns XML

e TunnManpoBaHHbLIN,
AeKnapaTUBHDbIWN,
PErmcTpo3aBUCUMbIN

e Wcnonbayet XPath

e [loxox Ha SQL
(FLWOR-BbIpakeHus)

for let where order by return
* for — 3apaeT nepemeHHy0 ANA UMKAa

¢ let- npucBanBaHune cekBeHuunm

* where —3agaet dunbtp Ans BbibMpaembix
NAHHbIX

order by — yKa3biBaeT Nopaa0K COPTUPOBKMU
* return — yKa3blBaeT BbibMpaemble 3HaYeHus

for Sx in doc("books.xml")/bookstore/book

where $x/price>30 e https://ppt-online.org/23233 (oracle, HO NpUMepbI
order by Sx/title XOpoLLMe)
return Sx/title

e http://citforum.ru/internet/xml/xquery xpath xslt/



https://ppt-online.org/23233
http://citforum.ru/internet/xml/xquery_xpath_xslt/

OrpaHuyeHusa Tuna “XML"

e OTO He CUMBOJbHbIN TUN
e He nopgaepxxuBaet cpaBHeHus (kpome ¢ NULL)
o no equality comparison
o HeT ORDER BY, GROUP BY
o no built-in functions except ISNULL and COALESCE
e He MOXeT MCcnoNb3oBaTbCA B NEPBUYHbIX K/HOYaXx
e He MmoxeT ucnonbsoBatbca B UNIQUE
e He MoxeT 6bITb 06bsiBNeH ¢ COLLATE
O ucnosib3yeTt Koauposky XML
o XpaHutbca kak UNICODE UCS-2



XML vHpekcbl OTUS

e JlomKeH 6bITb KNlaCTepn3oBaHHbIN MHOEKC
e MWcnonbayetca B 3anpocax XQuery

e [lepBUYHbIN xml-nHgekc (B+ aepeso ¢ pasobpaHHbiM xml)
e BrtopuuHbie nugekcol (PATH, PROPERTY, VALUE)

https://docs.microsoft.com/ru-ru/sqgl/relational-databases/xml/xml-inde
xes-sql-server



https://docs.microsoft.com/ru-ru/sql/relational-databases/xml/xml-indexes-sql-server
https://docs.microsoft.com/ru-ru/sql/relational-databases/xml/xml-indexes-sql-server

Nemo

NEMO
XML data type
XQuery




OPENXML

KoHnBepTuposaHue XML B Tabnuuy
e exec sp_xml_preparedocument

o SELECT * FROM OPENXML(...)

e exec sp_xml_removedocument



Nemo

LEMO
OPENXML




XML nmnopT U3 pannos

CREATE TABLE Invoices (
Id int primary key ildentity,
Invoice xml)

INSERT Invoices

SELECT * FROM OPENROWSET

(BULK 'c:\invoice.xml', SINGLE_BLOB)
as data

OTUS



Ewe npo XML OTUS

SOAP

NOTE: Native XML Web Services (SOAP/HTTP endpoints) was
removed in SQL Server 2012.

https://docs.microsoft.com/en-us/sqgl/t-sql/statements/create-end

point-transact-sql

angeuTorpaMmmbl

SQLCLR
Mo>kHO ncnonbsoaTb System.Xml, LINQ to XML

FOR XML EXPLICIT


https://docs.microsoft.com/en-us/sql/t-sql/statements/create-endpoint-transact-sql
https://docs.microsoft.com/en-us/sql/t-sql/statements/create-endpoint-transact-sql

Y10 nsyumnnu no XML OTUS

e Kak xpaHutbca XML? NHaeKcbl Ha 3HayeHnsa B XML?

e Kak nonyymnTtb pesynbTaTbl 3anpoca B Buge XML?

e Kak BblbpaTb nosne nsz XML? A ecnun nons HeT, To 4YTo byaeT?

e Kak cpenatb Bannaauuto cxembl?

e Kak npeobpasoBatb xml B Tabnuuy?



Y10 nsyumnnu no XML OTUS

e Kak xpaHutbca XML? NHaeKcbl Ha 3HayeHnsa B XML?
Tun XML. CneynasibHble UHAEKCHI.

e Kak nonyymnTtb pesynbTaTbl 3anpoca B Buge XML?
FOR XML RAW, FOR XML AUTO, FOR XML PATH

e Kak BblbpaTb nosne nsz XML? A ecnun nons HeT, To 4YTo byaeT?
XQuery, XPath

e Kak cpenatb Bannaauuto cxembl?
CREATE XML SCHEMA

e Kak npeobpasoBatb xml B Tabnuuy?
OPENXML



JSON



JSON in MS SQL

HauunHas ¢ SQL Server 2016
IkcnopTt B JSON

3anpocbl K JSON-gaHHbIM
[Toxoxke Ha nogaep)xky XML
HeT cneynanbHoro tuna JSON
HeT cneumanbHbIX UHOEKCOB



JSON in MS SQL OTUS

e [llopgpep>xka JSON c SQL Server 2016

OPENJSON
Transforms JSON
text to table
(
{
"Number";"SO43659",
"Date":"2011-05-31T00:00:00"
"AccountNumber":"AW29825",
"Price":59.99,
} ety Number Date Customer | Price Quantity
( < y S043659 2011-05-31T00:00:00 MSFT 59.99 1
Number";"SO43661",
"Date":"2011-06-01T00:00:00" S043661 2011-06-01T00:00:00 Nokia 2499 3
"AccountNumber";"AW73565
"Price";:24.99,
"Quantity":3
, < FOR JSON
] Formats result set
as JSON text.

https://docs.microsoft.com/en-us/sqal/relational-databases/json/json-data-sql-server



https://docs.microsoft.com/en-us/sql/relational-databases/json/json-data-sql-server

JSON OTUS

SELECT * FROM table
FOR JSON AUTO | FOR JSON PATH

e FORJSON AUTO
Co3faeT CTPYKTYpPY Ha OCHOBE Uepapxum Tabnui

e FOR JSON PATH
Co3paeT CTPYKTYPY Ha OCHOBE NCEBAOHMMOB KOJIOHOK

WITHOUT_ARRAY_WRAPPER
ROOT
INCLUDE_NULL_VALUES
ISJSON

JSON_QUERY
JSON_VALUE
e JSON_MODIFY



Nemo

NEMO
FOR JSON




JSON Path

BbipaxeHue
$
$.property1
$.property1[5]
$.property1.property2[5].property3
lax$.property1

strict$.property1

OTUS

OnucaHune
Cam JSON-06BHeKT (KOpeHb, KOHTEKCT)
CBOMCTBO

LlecTton anemMeHT B maccuse

Ecnn nyTb He HangeH, To
BO3BpallaeTca nycroe 3HayeHue. o
YMO4YaHUIO.

Ecnu nyTb He HangeH, To owmnbka

https://docs.microsoft.com/ru-ru/sql/relational-databases/json/ijson-path-expressi

ons-sql-server



https://docs.microsoft.com/ru-ru/sql/relational-databases/json/json-path-expressions-sql-server
https://docs.microsoft.com/ru-ru/sql/relational-databases/json/json-path-expressions-sql-server

JSON query example OTUS

SELECT

Id,

OrderNumber,

OrderDate,

JSON_VALUE (OrderDetails, 'S.Order.ShipDate')
FROM

SalesOrderRecord
WHERE

ISJSON(OrderDetails) = 1 AND

JSON_VALUE (OrderDetails, 'S.Order.Type') = 'C'



Nemo

NEMO
JSON_VALUE
JSON_QUERY




Nemo

NEMO
OPENJSON




JSON MaTepuanbi OTUS

e JSON data in SQL Server (SQL Server docs)

e Pab6otaem c JSON B SQL Server 2016)
e SQL Server 2017 JSON

e Searching Complex JSON Data
e JSON Usage and Performance in SQL Server 2016 Bert Wagner

e Importing JSON Data from Web Services and Applications into SQL
Server



https://docs.microsoft.com/en-us/sql/relational-databases/json/json-data-sql-server
https://habr.com/ru/post/317166/
https://habr.com/ru/post/343062/
https://bertwagner.com/2019/02/26/searching-complex-json-data/
https://www.youtube.com/watch?v=r2xFIsdSJ2Q
https://www.red-gate.com/simple-talk/sql/t-sql-programming/importing-json-web-services-applications-sql-server/
https://www.red-gate.com/simple-talk/sql/t-sql-programming/importing-json-web-services-applications-sql-server/

Y10 nsyuyunu no JSON OTUS

Kak xpaHntbca JSON? NHpekcbl Ha 3HadeHusa B JSON?

Kak nonyuunTb pesynbtartbl 3anpoca B Bunge JSON?

Kak Bbi6paTb none n3 JSON? A ecnn nons HeT, TO YTo 6yaeT?

Kak caenaTtb Bannaauuto cxembi?



Y10 nsyuyunu no JSON OTUS

e Kak xpaHutbca JSON? MHpgekcbl Ha 3HayeHnAa B JSON?
nvarchar, varchar

e Kak nonyyntb pesynbTaTbl 3anpoca B Buge JSON?
FOR JSON AUTO, FOR JSON PATH

e Kak BblbpaTb nosne n3 JSON? A ecnu nons HeT, TO YTO 6yaeT?
JSON_VALUE, JSON_QUERY

e Kak cpenatb Bannaauuto cxembl?
[lonnHoyeHHoOM Banngauuun Het. Tosibko ISJSON
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IlomallHee 3afaHue



IlomallHee 3aaHue

TekeT 13 B TIMYHOM KabmHeTe Ha otus.ru



[MponauTe, NoXKanyucra
onpoc



