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Storing JSON in a SQL Database




JSON 1/2 s o

"BlogURL": "http://blog.matesic.info™,
"Born™: 1875,

"Spouse™: null,

"BornAfterWoodstock™: true,

"FavoriteDrinks™: |

JavaScript Object Notation ;

"Hame™: "Gin and tonic®,
1 "Drink"™: "Occasionally"™
language in depended .
{
open standard format "Name": "Craft beez",

"Drink": "Occasionally"™

simple and very popular

"Hame™: "Coffe with milk"™,
"Drink™: "Daily"™

JSON objects are human readable lists of key-value pairs. ',
{

"Wame™: "Cold water™,
"Drink™: "Daily"™
}
] r

"Parents™: {
"Mom"™: "Iwva™,
"Dad™: "Boris"™



JSON 2/2

Supported data types:
String - escaped Unicode text surrounded by double quotes
°  Number - double-precision float
o Boolean - true/false written in lowercase
° null - represents a null value

Escaping rules
°  Quotation mark (") ->\"
o Reverse solidus (\) -> \\
o Solidus (/) > \/
o Backspace ->\b
o Form feed -> \f
> New line->\n
o Carriage return -> \r
o Horizontal tab -> \t
o Control characters (0-31) -> \u<code> (e.g. CHAR(0) -> \u0000)



& v @

J<Customer>

"CustomerID®: 1, <CustomerIDs1</CustomerIDs>

"Customerlame": "Tallspin Toys (Head Office)”, “Customerilame>Tailspin Toys (Head Office)</Customerilame>
"FhonsNumber®: " (308) >35-0100%, <PhoneNunber> (308) 555-0100</FhoneNunbers

"Faxllumber®: "(308) >33-0101%, <FaxNumber>(308) 555-0101</FaxNumber>

"WebsiteURL": "http:\/\/www.tailspintoys.com", <HebsiteURLyhttp: //www.tailspintoys.com<,/WebsiteURLY
"Datalatelime®: "2012-10-03T16:06:36.200" <DataDateTime>2018-10-05T16:07:52.813</DatalateTime>

-z fCustomer >

FH Results El'i Messages
CustomerlD  CustomerMame PhoneMumber  FaxMNumber Website IRL DataDateTime

1 i1 Tailspin Toys (Head Office) (308) 5550100  (308) 5550101 hitp:/Hwww tailspintoys.com 2020-05-21 11:24:08.950

....................................
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= arrays and objects = tree structure
= can store only data = can store more complex data types
= less verbose and easier to = can store additional information’s
read
= more robust
= less data sQL-
» SQL: y
- NVARCHAR -> COMPRESS ?1?! " native XML data type

= index problem
= Recently -> JSON data type






SQL 2 JSON

Pretty much like creating XML data (FOR XML) -> FOR JSON

Two modes supported:

° FOR JSON AUTO
° FOR JSON PATH

Additional options

> INCLUDE_NULL_VALUES
> ROOT
> WITHOUT_ARRAY_WRAPPER



SQL 2 JSON - data conversion

Char, Varchar, Nchar, NVarchar, Text, Ntext, Date, DateTime, String
DateTime2, DateTimeOffset, Time, Uniqueldentifier,
Smallmoney, Money, XML, Hierarchyld, Sqgl Variant

Tinyint, Smallint, Int, Bigint, Decimal, Float, Numeric Number

Bit Boolean

Binary, Varbinary, Image, Rowversion, Timestamp Base 64 encoded string
null null

geography, geometry, and CLR-based user defined data not supported

types



SELECT

C.[CustomerID]

r C.[CuztomerName]

, C.PhoneNumber

. C.FaxNumber

, C.WebzitelURL

, GETDATE () AS DatalateTime

FROM

[Sale=z] . [Cuztomer=s] AS C

FOR JS5CHN AUTC;

"CustomerID™: 1,

"CusztomerHame™: "Tailzpin Toys (Head CEfice) ™,
"PhoneNumber™: " (308) 555-01007,

"FaxWuamber™: " ({308} 555-0101",

"WekbziteURL": "http:hZ/\/www.tailzpintoys.com",

"DataDateTime": "2024-08-27T08:56:45.480"

"CustomerID™: =,

"CustomerHame™: "Tailzpin Toys (Gasport, HNY)",
"PhoneNumber™: " (212} 555-01007,

"FaxWNumber™: "(212) 555-0101",

"WekbziteURL": "http:hZ/\/www.tailzpintoyz.comh /Gasport",

"DatalDateTime": "2024-08-27T08:56:45.480"

SELECT
C.[CuztomerID]
r C.[CuztomerName]
, C.PhoneNumber AS
r C.FaxNumber AS 'Contact.Fax'
r C.WebsitelURL
, GETDATE () AS DatalDateTlime
FROM
[Sales=] . [Customers] AS C

FOR JSCH PATH:
I

'Contact.Phone"

| {
"CustomerID": 1,
"CustomerMName": "Tailszpin Toys (Head Cffice} ™,
| "Contact™: {
"Phone": "(308) 555-0100",
"Fax": "(308) 555-0101"
} r
"WebziteURL": "http:Z\/\/www.tailspintoys.com",
"DatalDateTime": "2024-08-27T09:59:42._.507"
: by
| {
"CustomerID™: 5,
"CustomerHame": "Tailzpin Toy=s (Gasport, HY) ",
| "Contact™: {
"Phone": " (212} 555-0100",
"Fax": "(212) 555-0101"
Yo
"WebziteURL": "http:\ \/www.tailzpintoys.comh/Gasport”,
"DatalDateTime": "2024-08-27T09:55:42_807"
¥



JSON 2 SQL

OPENJSON

rowset function (table-valued function)

Two types of return tables:

- Default schema
- Explicit schema



OPENJSON - default schema

OPENIJSON (Expression, [Path])

- Expression —JSON object in Unicode text format
- Path — optional argument to specify a fragment (sub-node) of the input expression

Return - table result with three columns

- Key
- Value
- Type



DECLARE BJSON data NVARCHAR (MAX) = N'{

"Hame™: "John Doe"™,

"BlogURL™: "http:\/\/blog.matesic.info™,
"Born™: 19785,

"Petz":null,

"BornAfterWoodstock™: true,

"FavoriteDrinks": |

{"Name™: "Gin and tonic"™,"Drink™: "Occasionally

"

r
{ "Name™: "Craft beer™, "Drink"™: "Occasionally™},
{"Name™: "Coffe with milk"™,"Drink™: "Daily"},
{"Name™: "Cold water®™,"Drink"™: "Daily™:].
"Parents": {"Mom": "Iva","Dad": "Bori="}

—_
SELECT * FROM CPENJSON (BJSCON data) ;
key value type

: §”ﬁE§ﬁé ........................................ - John Dos 1

5 EM::.gLIHL ................................. i/ blog matesic nfo ,

3 Bom 1979 2

4 Pets MLILL 0

5 BomAfterWoodstock  true 3

[ FavorteDrinks [ {"Name": "Gin and tonic","Drink": "Occasiona... 4

7 Parents {"Mom": "lva","Dad": "Boris"} 5



OPENJSON - explicit schema

OPENJSON (Expression, [Path])
[ WITH (
columnName dataType [columnPath] [AS JSON]
[, columnName dataType [columnPath] [AS JSON] ]
) ]
- columnName — Name of the output column
- dataType — Data type of the output column
- columnPath — Optional argument to specify a fragment (sub-node) of the column

- AS JSON - Optional aggument to specify that the referenced property contains an inner JSON
object or array. If used, the column must be NVARCHAR(MAX) data type

WITH keyword - at least one column must be specified!!!



DECLARE B2J5CHN data NVARCHAR(MAX) = N'{
"Name®™: "John Doe®™,

"BElogURL™: "http:\/‘\/blog.matesic.info",
"Born™: 1579,

"Petz":null,

"BornafterWoodstock™: true,
"FavoriteDrink=s":

{"Name"™: "Gin and tonic®,"Drink™: "Occasionally"}, {"Name": "Craft beer™,"Drink": "Occasionally"™},
{"NHame™: "Coffe with milk","Drink"™: "Daily"}, {"Name": "Cold water™,"Drink"™: "Daily™}:],
"Parents": {"Mom": "Iva","Dad": "Bori=s"}

LI om
r

EHSELEET * FROM DPEHJSDH{@JSDH_data} WITH (

Name NVARCHAR(Z-o) 'S.Name',

[BElog URL] NVARCHAR(Z:St) '5$.BlogURL',

Born INT '%.Born',

Pets NVARCHAR(Z:S-g6) '"%.FPets',

[Favorite drinks] NVARCHAR(MAX) '5.FavoriteDrinks' AS JS50N,
Parent=z NVARCHAR (MAX) '>.Parent=' AS JSON

)} Data-

Mame Blog LIEL Bom  Pets Favorte drinks Parents

1 John Doe hitp://blog matesicinfo 1979 NULL [ {"MName": "Gin and tonic","Drink": "Occasiona...  {"Mom™: "lva","Dad": "Boris"}



JSON_VALUE

extracts a scalar value (primitive data type) from a JSON string

JSON_VALUE (Expression, [Path])

- Expression —JSON object in Unicode text format
- Path — optional argument to specify a fragment (sub-node) of the input expression

Return — result of nvarchar(4000) data type with the same collation as in the input
expression.

Can be used in SELECT, WHERE, and ORDER BY clauses



DECLABE @JSDH_data HVARCHARE (MAX) = H'{
"Hame™: "John Doe™,

"BlogURL"™: "http:\/\/blog.matezic.info™,
"Born™: 1878,

"Pets™:null,

"BorntfterWood=tock™: true,
"FavoriteDrink=s":

{"Hame™: "Gin and tonic™,"Drink™: "Cccasionally™}, {"Name™: "Craft beer™,"Drink"™:

"Occasionally™},
{"Hame": "Coffe with milk","Drink™: "Daily"}, {"Name": "Cold water®™, "Drink"™: "Daily™}].,
mmm) "Parentz": {"Mom"™: "Iva","Dad": "Boris"}
X
SELECT

O o T o TR e T P T T

JSON_VALUE (@JSCN_data,
JSON_VALUE (@JSON_data,
JSON VALUE (8JSCN data,
JSON_VALUE (@JSCN_data,
JSON_VALUE (@JSON_data,
JSON_VALUE (@JSCN_data,
JSON_VALUE (@JSCN_data,

Jlame ') AS Hame,

BlogUORL')} AS BlogUEL,

LSpou=e') AS Spouse,

DLHornAfterWoodstock') AS BornmnAfterWoodstock,
FavoriteDrinks[0] .Hame') AS FawvoriteDrink,

LJonExistinglode ') AS NonExistingWNode,
Farent=") AS Parents;

MName BlogURL Fets BomAfterWoodstock  Favorite Drink

John Doe Ehl'tp:ﬁhlng.matesjc.infn MLULL  true (Gin and tonic

MonExistingMode
MLUILL

Farents
MLILL




JSON_QUERY

extract a JSON fragment or to get a complex value (object or array)

JSON_QUERY (Expression, [Path])

- Expression —JSON object in Unicode text format
- Path —optional argument to specify a fragment (sub-node) of the input expression

Return — nvarchar(max) if the input string is defined as (n)varchar(max); otherwise ->
nvarchar(4000)



DECLARE EJSCON data NVARCHAR (MAX) = N' !

) "I ame™: "John Doe™,
"BlogURL™: "http:\\wWww.microzoft.com",
"Born™: 197959,

"Pet=z":null,
mmm) "BornAfterWoodstock™: true,
"FavoriteColors": ["Red", "Purple", "Green"]
|
SELECT I
JSDH_QUERY{@JSEH_data, 'S .Name') AS Name
; JSGH_QUERY{@JSDH_data, BormafterWoodstock') AS BormAfterWoodstock

; JSGH_QUERY{@JSDH_data, FavoriteColors') AS FavoriteColors
] JSGH_QUERY{@JSDH_data, '.FavoriteColors[1]"'") AS SecondColor

Iy A3 A5

Mame  BomAfterWoodstock | FavorteColors SecondColor

MLILL MWLILL ["Red”, "Purple”, "Green™] | NULL




Moditying JSON data

JSON_MODIFY (expression, path , newValue)

- Expression — JSON object in Unicode text format
- Path — A JSON path expression that specifies the property to update
- newValue — The new value for the property specified by path

Return - updated JSON string

Adding, Removing, Updating JSON property
Multiple changes



—— Adding currently presenting - 1 (bool)
DECLARE BJ5CH data WVARCHAR (MAX) = H'{
"Wame™: "John Doe™,

"BlogURL™: "http:ZW/“/www.microsoft.com"

PRINT JSON MODIFY (8JSON data, 'S$."Currently presenting”', CAST(1 AS BIT))

—-— Adding M5 S5QL meetups - array

DECLARE EMeetuplist NVARCHAR(ZS5€) = N'["WNew SQL 201&/2017 functions","SQL & JSON™]':

DECLARE @JSDN_data HWVERCHRE (MAX) = H'{
"Wame™: "John Doe™,
"BElogURL™: "http:\/\/www.microsoft.com"

T
r

PRINT JSON MODIFY (@JSON data, 'S$.Meestups', JSON QUERY (@Meetuplist)):

—— BRemoving FavoriteDrinks node

DECLARE BJS5CN data NVARCHAR(MAX) = N'{
"Hame™: "John Doe™,

"BElogURL™: "http:\/ ‘\/www.microsoft.com",

"FavoriteDrink=s": [

{"Name": "Gin and tonic™,"Drink"™: "Occasionally™},
{"Name": "Craft beer","Drink": "Occasionally"™},
{"Name™: "Coffe with milk™,"Drink™: "Daily™},
{"Hame": "Cold water®,"Drink"™: "Daily™}]

y "HMeetups": ["New SQL 2016/2017 functions","S5QL & JSOH"]:':
PEINT JSCN MODIFY (BJSCN data, "#.FavoriteDrinks', NOLL);

—— Opdate JS0N property to HULL instead of remowve - strict!
DECLARE BJS5CH data NVARCHAR (MAX) = N'{

"Wame™: "John Doe™,

"BlogURL™: "http:\/ ‘\/www.microsoft.com",

"FavoriteDrinks":

{"Mame™: "Gin and tonic®,"Drink™: "Occasionally™},

{"Name™: "Craft beer","Drink"™: "Occasionally™}.,

{"Hame™: "Coffe with milk"™,"Drink"™: "Daily"},

{"Name™: "Cold water™,"Drink™: "Daily™}]

f "Meetups": ["New S50L 20162017 functions™,"S0L & JSON™]}':
PRINT JSDN_HDDIFY{@JSDN_data, "strict f.FawvoriteDrinksa'", NOLL}):

"Mame": "John Doe®,
"ElogURL": "http:h\/\/www.microzoft,com",

"Currently prezenting”:true

"Hame™: "John Doe®™,
"ElogURL"™: "http:Hfﬂfwww.microsoft.com"J

"Meetups": ["Hew S5QL 2016/2017 functions","50L & JS50H"]

"Hame™: "John Doe™,
"BlogURL": "http:\/\/www.microzoft.com",
"Meetupza": ["New 50L 201&/2017 functions","S50L & J50N"]

"Hame": "John Doe®,
"ElogURL": "http:\/\/www.microsoft.com",

"FavoriteDrinks": null,

"Meetups": ["New 50L 2016/2017 functions","S0L & JS0ON"]




ISJSON

To JSON or not to JSON ?
ISJSON (expression)

o Expression — The string to test

°  Return—int
o -1-string contains valid JSON
o -0-string is not valid JSON
° - NULL - input expression is NULL

"Hame™: "John Doe™,
"HName"™: "John Doe™,

"BlogURL"™:

"http:h/ A\ www.microsoft

. com™



T&T - Import JSON from a file

SELECT [kevy], [value], [type]
FROM OPENROWSET (BULE 'C: '\ Temp'J50N data.json', SINGLE CLOB) AS x
CROSS APPLY CPENJSON (BulkColumn) ;

koey value type
i Name | John Doe L
BlogLIEL  hitp://blog matesic.info 1

Meetups | "New 5QL 2016/-2017 functions... 4



T&T - Compare records with hash

SELECT
E.*
, ColumnHashCode =
HASHBYTES |
SHARZ S512°

r [SELECT J.% FROM [Per=zon].[Fer=zon] J WHEBE J.EBuzineszzEntitylDl = P.BusineszszEntityIDl FOR JSCH AUTOC)

FROM

[Ferzon] . [Ferzon] P

BusinessErtitylD  PesonType  MNameStyle  Title FistMame  MiddlieMame  LastMame Suffic. EmailPromotion  AddtionalCortactinfo  ColumnHashCode

! : EM 0 MULL  Ken J Sanchez NULL O MNULL I D Z30525052056B2470092FFE3ADDESS1AED S ATE2COAEDE. ..
2 EM 0 MULL  Tem Lees Dty MULL 1 MNULL (e F453542 71 ABE16AE7 32901 ERZAGTER 712671 FR0DCEZEETY..
3 EM 0 MULL Roberta MULL Tamburells  NULL O MNULL (nB9135ED4C434E535B8D7870FETFE245EARIACIB4580ARB00..
4 EM 0 MULL Rob MULL Walters NULL O MNULL In6EZ7EABDFZADCCED25ER5FCCIBASFEBABC TD4E3AFA0ADSE..
o EM 0 Ms. Gail A Erickson NULL O

NLILL I 5C1830E25FABS56C1ERSE55040FZ3FBODE43D4BAF2T0BD2..



MS SQL 2022



SJSON

SELECT ISJS5CH('[{"First nams=":
SELECT ISJSCH('[{"First nams"

"Bob", "Last name"™:
:"Bokb"™, "Last name:"Doe™

DECLARE @JSON datal NVARCHRE (MAX)
"Name™ :

Nl.'_
"John Doe™,

18739,
"FavoriteDrinks":

PR
For

SELECT ISJSCON(@JSON datal) s

"Born":

[{"Hame™: "Gin and tonic®,"Drink"™:

DECLARE @JSON_dataZ NVARCHAR (MAX)
"Name™ :

Nl.'_
"John Doe™,

1879,
"FavoriteDrinks":

"Born":
[{"Hame™: "Gin and tonic®,"Drink"™:
:

{ SELECT ISJSON(@JSCN dataZ, VALUE);
{ SELECT ISJSON ('test string', VALUE)

{ SELECT ISJSCON (' [{"First name":"Bob","Last name":

DECLARE @JSCN_data3 NVARCHAR (MAX) H'{
"Name": "John Doe"™,

"BornAfterWoodstock™:
"FavoriteDrinks":

SELECT ISJSCN (BJSCN data3, OBJECT)

true,

[{"Hame™: "Gin and tonic™,"Drink":

ISJSON ('"test string”', OBJECT)

{ SELECT

DECLARE @JSCN data4 NVARCHAR (MAX)
"Wame": "John Doe™,

"Born™: 1579,
"FavoriteDrinks":

1.
o

! SELECT ISJSON (BJSON datad, ARRAY)

H'{

[{"Mame™: "Gin and tonic™, "Drink™:

SEELECT ISJS50N (' [{"Name": "Gin and tonic","Drink":

SELECT ISJSCN ('"test string"', SCALAR)

{p ! SELECT ISJSON ('test string', SCALAR)

"Doe™}

LN

"Doe™} ]

"Occasionally™},

1)

"Occasionally™},

"Occasionally™},

', VALUE)

"Ooocasionally™),

"Occasionally™},

{"Hame™: "Coffe with milk"™,"Drink": "Daily™}]
{"Hame™: "Coffe with milk"™,"Drink"™: "Daily™}]
{"Mame™: "Coffe with milk","Drink": "Daily™}]
{"Name™: "Coffe with milk"™,"Drink": "Daily™}]
{"Wame": "Coffe with milk™,"Drink™: "Daily"}]', ARRAY)



SON_PATH_EXISTS

DROFP TABLE IF EXISTS sgl reguests table json okbject;

GO

SELECT JSCN CBJECT('command': r.command, 'status':

INTO =gl reguests table json object
FROM =sy=.dm exec reguests r
JOIN sys.dm exec sessions s

0O I.seaainn_id = 3.3eaainn_id
ORDER BY I.sessinn_id;
GO

SELECT * FROM =gl reguests table json object;
GO

SELECT
JSON PATH EXISTS(j=son object, 'F.stat
, JOSCN PATH EXISTS (command, '%.=3Catus

FROM =gl reguests table json object;

i
— [i1]

json_object

"command”:"TASK MAMAGER" "status":"sleeping”,"databas. ..

{"command":"TASK MANAGER" "status":"sleeping”, "databas...
{"command":"TASK MANAGER" "status":"sleeping”,"databas...
{"command";"TASK MANAGER" "status":"sleeping", "databas...
{"command":"TASK MANAGER" "status":"sleeping”, "databas...

o L P —
A )
(= === R == R = I =]

r.statu=s, 'database 1id': r.database id,

command

. TASK MANAGER

TASK MANAGER
TASK MANAGER
TASK MANAGER
TASK MANAGER



JSON_OBJECT

DROF TABLE IF EXISTS =gl reguests table json object;

0
SELECT JSON OBJECT(
'command': r.command, '"status': r.status,
, 'WAit resource': r.wait_resource, 'user':

INTO sgl requests table json object

FROM sy=.dm exec requests r

JOIN sys.dm exec sessions s

ON r.session id = s.Zession id

ORDER BY r.session id;

GO

SELECT * FROM =gl reguests table json object:
GO

json_object

aa
=3

.13 user process)

'database id': r.database id, '"wait type': r.wait type

ag json object, r.command

command

{"command":"TASK MAMAGER" "status":"sleeping”,"database id":1,"wait_type"null,"wait_resource™:"" "user"false} TASK MAMAGER
{"command";"TASK MAMAGER" "status":"sleeping”,"database _id":1,"wait_type"null,"wait_resource";"","user"false} TASK MAMAGER
{"command":"TASK MANAGER" "status":"sleeping”,"database _id":1,"wait_type"null,"wait_resource™:"","user"false} TASK MAMAGER
"command”:"TASK MANAGER" "status":"sleeping”,"database_id":1,"wait_type"null,"wait_resource™:"" "user"false} TASK MANAGER
"command”:"TASK MANAGER" "status":"sleeping”,"database_id":1,"wait_type"null,"wait_resource™:"" "user"false} TASK MANAGER



GO

SELECT r.session id, JSON ARRAY(r.command, r.status, r.

INTO
FROM
JOIN
ON r.

JSON_ARRAY

DROP TABLE IF EXTSTS =gl regquests json array;

sgl reguests json array
sys.dm exec reguests r
sys.dm exec sessions s
session id = s.session_ id

ORDER BY r.szession id:;

GO

SELECT * FROM =gl reguests json array;

GO

session_jd  json_amay

1

tn e W P

["TASK MANAGER","sleeping”.1,"" false]
["TASK MANAGER","sleeping”.1,"" false]
["TASK MANAGER" "sleeping”.1,"" false]
["TASK MANAGER","sleeping”.1,"" false]
["TASK MANAGER","sleeping”.1,"" false]

command

TASK MANAGER
TASK MANAGER
TASK MANAGER
TASK MANAGER
TASK MANAGER

databa=ze id, r.wait type, r.wait resource, =.iz u:
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JSON_OBJECTAGG

Constructs a JSON object from an aggregation of SQL data or columns

The key/value pairs can be specified as input values, column, variable references

SELECT TOP(-) c.object id, JS50ON CBJECIAGG(c.nmame:c.column id) AS columns
FROM =zy=.column=z AS C

GROUPF BY c.object id:

: 3 {"bitpos™:12,"cid" 6, "colguid: 13, "hbeolid": 3, "maxinrowlen™:8,"nullbit": 11, "offset™: 10, "ordkey™: 7. "ordlock ": 14, "remodified": 4., "rscolid -2, "rsid": 1, "status":9."ti": 5}
5 {"cmprevel":9, fgidfs": 7, "filfact": 10, "idmajor":3, "idminor":4, "lockres": 17, "maxint": 13, "maxleaf": 12, "maxnullbit": 11, "minint": 15, "minleaf": 14, "numpart"':5, "ownertype":2, "rcrows": 8, "row
[ {"cloneid":8,"dbfragid™:8,"id":1,"partid": 3, "rowsetid": 7, "seqgid":5, "status":9, "subid": 2, "version": 4}
5

{"auid":1,"fgid":5,"ownerid":3,"pcdata™: 10, "pereserved™: 11, "peused™: 9, "pdfirst™':6, "pafirstiam": 8, "paroct " 7, "status " 4, "type": 2}
8 {"fileid":2, filename":4,"'name™:3,"status™: 1}



JSON_ARRAYAGCG

Constructs a JSON array from an aggregation of SQL data or columns

SELECT TOP(=) c.object 1d, JSCN ARRARYAGG(c.name OBRDER BY c.column id) AS cCc
FROM =sy=.column=s AS C

GROUF BY c.object id;

3 i ['rsid","rscolid”, "hbcolid”, "remodified”, ", "cid", "ordkey ", "maxinrowlen”,"status”, "offset ™, "nullbit”, "bitpos™, "colguid”,"ordlock ]

5 ........................ ["rowsetid”,"ownertype”, “idmajor”, "idminor”,"numpart ™, "status”, "fgidfs", "rcrows”, "cmprevel ", filfact”, "maxnullbit”,"maxdeaf”, "maxint”, "minleaf™,"minint”, “rsguid”,"lockres" ,"scope_id"]
[ ["id"."subid”, "partid”, "version","seqgid","cloneid”, "rowsetid”, "dbfragid” . "status"]
7 ["auid”,"type" "ownerd" “status","fgid","pdfirst”, "pgroat”, "pgfirstiam”,"pcoused” "pedata”, "poreserved”]
a8 ["status”, "fileid”,"name", "filename"]



JSON data type & Index

column_name JSON [NOT NULL | NULL]
[CHECK(constraint_expression)]
[DEFAULT(default_expression)]

CREATE JSON INDEX name ON table_name
(json_column_name)

[ FOR ( sql_json_path [ , ...n 1 ) ]

[ WITH ( <json_index_option> [ , ...n ] ) ]
[ ON { filegroup_name | "default" } ]
[ ;]



JSON data type & Index

The new native JSON data type that stores JSON documents in a native binary format

The JSON type provides a high-fidelity storage of JSON documents optimized for easy

qguerying and manipulation, and provides the following benefits over storing JSON data in
VARCHAR or NVARCHAR:

* More efficient reads, as the document is already parsed

*  More efficient writes, as the query can update individual values without accessing the entire
document

* More efficient storage, optimized for compression

* No change in compatibility with existing code



DROF TABLE IF EXISTS [dbo].[CrdersJ50H]:
DROF TABLE IF EXISTS [dibo].[COrdersH]:

CREATE TABLE [dbo].[CrdersJSCH]
(

[order id] [INT] NOT NULL,

[order details] [JSON] NOT NULL,

CONSTRAINT [PK OrdersJSON] PRIMARY KEY CLUSTERED ([order id] ASC)
-

CREATE TABLE [dbo].[CrdersH]
(

[order id] [INT] NOT NULL,

[order details] [NVARCHAR] (MAX) NOT NULL,

CONSTRAINT [PK OrdersN] PRIMARY KEY CLUSTERED ([order id] ASC)
y:

INSERT INTO dbo.OrdersJ50N
(

order id,
order details
)
SELECT CrderID, (SELECT o.¥* FROM =ale=s.order=s o WHERE o.0rderlIl=f.orderid FOR JSCH AUTC) FROM Sales.COrders £

INSEBRT INTO dbo.CrdersH
(

order id,
order details
}
SELECT CrderID, (SELECT o.* FROM =zale=s.orders o WHEBE o.CrderIDl=f.orderid FOR JS5CH AUTC) FROM Sales.Crders f£;

SELECT TOP(1CC) * FROM dbo.CrdersJSCH;
SELECT TOP(1CC) * FROM dbo.CrdersH;



order id  order_details
............................ [{"OrderlD":1,"CustomerlD":832, " Salesperson Person| D" 2,"Cortact Person|D": 3032, " BackorderOrderl D":45,"OrderDate ;" 201 3-01-01","Expected DeliveryDate " 2013-01-02",
2 [{"OrderlD":2,"CustomerlD":303,"SalespersonPerson|D":8, "Contact Person D" 3003, "BackorderOrderl D46, "OrderDate ™" 201 3-01-01","Expected DeliveryDate " 2013-01-02",
3 [{"OrderlD":3,"CustomerlD": 105, SalespersonPerson|D": 7, "Contact Person|D": 1209, "BackorderOrderl D47, "OrderDate™: " 201 3-01-01" ,"Expected DeliveryDate " 2013-01-02",
4 [{"OrderlD":4,"CustomerlD":57, " SalespersonPersonlD": 16, "PickedByPerson|D":3, "Contact Person|D": 1113, "OrderDate " "2013-01-01" " Expected Delivery Date":"2013-01-02" '
5 [{"CrderlD":5,"Customerl D305, " SalespersonPerson|D":3,"Contact Person| 03105, " BackorderOrderl D48, "OrderDate™: " 201 3-01-01", "Expected DeliveryDate":"2013-01-02",
[
7
g

...........................

[{"OrderlD":6,"CustomerlD":576." SalespersonPerson|D":13."PickedByPerson|D":3. "Contact Person|D": 3176, "OrderDate™ " 201 3-01-01" . "Expected DeliveryDate":" 201 3-01-02"
[{"OrderlD":7,"CustomerlD":575," Salesperson Person| D" 8, "Contact Person D" 2349, " BackorderOrderl D":459, "OrderDate ;" 201 3-01-01" . "Expected DeliveryDate " 2013-01-02",
[{"OrderlD":8,"Customer|D": 964, " SalespersonPerson| D" 7,"Contact Person|D":3164, " BackorderOrderl D": 50, "OrderDate ;" 201 3-01-01","Expected Delivery Date " 2013-01-02",

order_id  order_details
............................ [{"OrderlD":1,"CustomerlD":832," SalespersonPerson| D" 2,"Contact Person| 0" 3032, " BackorderOrderl D":45,"OrderDate ;" 201 3-01-01", "Expected Delivery Date " 2013-01-02",
2 [{"OrderlD":2,"Customer|D":803, " Salesperson Person|D":8,"Cortact Person D" 3003, " BackorderOrderl D46, "OrderDate ;" 201 3-01-01" " Expected DeliveryDate":" 2013-01-02",
3 [{"OrderlD":3,"Customerl D" 105, " Salesperson Person| D" 7,"Cortact Person|D": 1209, BackorderOrderl D47, "OrderDate ;" 201 3-01-01", "Expected DeliveryDate " 2013-01-02",
4 [{"OrderlD":4,"CustomerlD":57, " SalespersonPersonl|D": 16, "PickedByPerson|D":3, "Contact Person|D": 1113, "OrderDate " "2013-01-01" " Expected DeliveryDate":"2013-01-02" '
5 [{"OrderlD":5,"CustomerlD":905," SalespersonPerson|D":3, "Contact Person|D":310%, "BackorderOrderl D48, "OrderDate™: " 201 3-01-01" ,"Expected DeliveryDate " 2013-01-02",
6
7
a

...........................

[{"OrderlD":6,"CustomerlD":976," SalespersonPerson|D":13,"PickedByPerson|D":3, "Contact Person|D": 3176, "OrderDate " "2013-01-01" " Expected DeliveryDate " 201 3-01-02"
[{"CrderlD":7,"CustomerlD":575, " SalespersonPerson|D":8,"Contact Person| D" 2349, " BackorderOrderl D45, "OrderDate™: " 201 3-01-01", "Expected DeliveryDate """ 2013-01-02",
[{"OrderlD":8,"Customer| D" 964, " SalespersonPerson| D" 7, "Contact Person| D" 3164, " BackorderOrderl D": 50, "OrderDate™: " 201 3-01-01", "Expected DeliveryDate":"2013-01-02",

TableMame  SchemaMame rows TotalSpacekKB  TotalSpaceMB  UsedSpaceKB § UsedSpaceMB § UnusedSpaceKB  UnusedSpaceMB
OrdersM dba 73595 53512 he.26 53368 h212 144 0.14
OrdersJSON  dbo 73595 39432 3351 39232 33.31 200 0.20




SELECT
JS0N VALUE (order_details, ':[0].CustomerID') AS CustomerID, Table 'Horktable' Sean count 0 logical reads 0
- r

COUNT (%) AS Cnt . ) ]
FROM [dbo] . [OrdersISON] Table "OrdersJS0ON'. Scan count 1, leogical reads 4504

LEr

WHERE JSCON VALUE (order details, ':[0].CustomerID') = 10=C
GROUP BY JSON VALUE (order details, '$[0].CustomerID') SQL Server Execution Times:
ORDER BY CustomerID; CET time = 172 ma, elapsed time = 1&9 ma.
SELECT ' v ;
Tabkle '"OrdersH'. Scan count 5, logical reads 7005
JS0N VALUE (order_details, ':[0].CustomerID') AS CustomerID,

COUNT (*) AS Cnt Tabkle '"Worktakle'. Scan count 0, logical reads 0

FROM [dbo].[Crder=zsN]

WHERE JSON_VALUE (order details, '$[0].CustomerID') = 1050 SQL Serwver Execution Times:

GROUP BY JS5ON VALUE (order details, '$[0].CustomerID'}) CEFT time = 372 ma3, elapsed time = 55 ms.
ORDER BY CustomerID; '

1

SELECT *

FROM [dbo].[CrdersJS0H] O
CROSS APPLY
CPENJSON (C.order details)

WITH
{
CrderID INT '5.0rderID',
OrderDate DATE '%.O0rderDate'
) F Table 'OrdersJS50H'. Scan count 1, logical reads 4504
WHERE F.COrderDate = "Z013-01-25°;

S50, Server Execution Times:

SELECT * . .
CEU time = 1563 ma, elapsed time = 1538 ma.
FROM [dbn]. [QrdersH] ©

CROSS APPLY
CPENJSCN(C.order details)
WITH
( SQL Serwver Execution Times:
CrderID INT .OrderID', CPUT time = 553 ms, elapsed time = 5233 ms.
OrderDate DAT
) F
WHERE F.CrderDate = "2013-01-25";

Table 'COrdersH'. Scan count 1, logical reads &&71



T&T - Indexing JSON data

USE WideWorldImporters:
GO

CEEATE TABLE dbo.JS0NIndexing/(

CrderlLineIDl INT NHOT HULL,

[CrderLineDetails] HVARCHAR (MAX) NULL,

[CrderlLineDetailsJSCH] JSCH NULL,

CONSTRAINT FE J50NIndexing PRIMARY EEY CLUSTERED (CrderLinelD)
) :

INSERT INTO dbo.JSCHIndexing (COrderlinelID, [CrderlLineletails], [CrderlLineDetail=sJSCH])
SELECT

CL.CrderLineID
, (SELECT * FROM Sglez.0rderlinezs X WHERE X.COrderLinelID
; (SELECT * FROM Salez.0Orderlinez X WHERE X.COrderLinelID
FROM
Sales.0rderlLines CL
GO

CL.OrderLineIll FOR JS5CN PATH, WITHOUT ARRAZY WRAPPER) [OrderLineDetails]
OL.OrderLinelIDll FOR JS0N PATH, WITHOUT ARRAY WRAPPER) [OrderlLineDetail=JS0N]

Total rows 1 000 000, Size approx 1GB

SELECT [OrderLinelD] FROM dbo.JSONIndexing
WHERE JSON_VALUE([OrderLineDetails],'$.StockItemID') = '164';



1. No index, VCHAR 144.443 17.503



35352 ms 1. No index, VCHAR 144.443 17.503
2. Computed + Index, VARCHAR 14 0

ALTER TABLE dbo.JSONIndexing
ADD
StockItemID AS
JSON_VALUE(C[OrderLineDetails],'$.StockItemID');
GO

CREATE INDEX IDX_StockItemID ON
dbo.JSONIndexing(StockItemID);
GO



1. No idx, VCHAR 144.443 17.503
2. Computed + Index, VARCHAR 14 0
3. No idx, JSON 145.115 8.033



4. JSON INDEX (*), QUERY ON JSON (SQL 2025)

308635 ms 1. No idx, VCHAR
CREATE JSON INDEX IX_JSON 2. Computed + Index, VARCHAR
ON dbO.JSONIndEXing( 3. No idx, JSON
[OrderLineDetailsJSON]
) 4. Index (*) on JSON
FOR ('$")
WITH (DATA_COI"IPRESSION=PAGE);
GO

No index used!!!

} @ Clustered Index Scan (Clustered)
i Pr— [T50NIndexing] . [FE_JSONIndexing]

Compute Scalar Cost: 100 %
Cost: O % 0.187s

1 (424400%) 1000000 of
1 [424400%) 1432400%] 1000000 {100%)

144.443

14
145.115
145.039

17.503

8.033
8.313



1. No idx, VCHAR 144.443 17.503
SELECT 2. Computed + Index, VARCHAR 14 0
*
3. No idx, JSON 145.115 8.033
FROM o1
dbo. JSONIndexj_ng 4. Index (*) on JSON 145.039 8.313
WITH 4.1. Index (*) on JSON 147.250 2.482

(INDEX(IX_JSON))
WHERE JSON_VALUE([OrderLineDetailsJSON]
. '$.StockItemID') = '164';



25488 ms 1. No index, VCHAR 144.443 17.503
CREATE JSON INDEX IX_JSON 2. Computed + Index, VARCHAR 14 16
ON dbo.JSONIndexing( 3. No index, JSON 145.115 8.033
) [OrderLineDetailsJSON] 4. Index (*) on JSON 145.039 8.313
FOR ('$.StockItemID') 4.1. Index (*) on JSON 147.250 2.482
WITH (DATA_COMPRESSION=PAGE); 5. Index on JSON 144.815 7.996

GO 5.1. Index on JSON 147.184 2.346



sp_invoke_external_rest_endpoint

EXFCUTE =p configure 'external rest endpoint enabled', 1;
e

RECONFIGURE WITH CVERRIDE;
GO



DECLARE @ret AS INT, @response AS NVARCHAR (MAX);
EXECUTE

@ret = sp_invoke_external rest_endpoint

@url = N'https://sessjionize.com/api/v2/8ywiwvf8/view/Sessions’,
@method = "GET',

@response = @response QUTPUT,;



L

"response": {
"status": {
"http": {
"code": 200,
"description”: "OK"
}
}I
"headers": {
"Cache-Control": "public, max-age=2d8",
"Date": "Wed, 14 Jan 2026 89:47:16 GHMT",
"Content-Length": "37385",
"Content-Type": "application/json; charset=utf-8",
"Expires": "Wed, 14 Jan 2826 09:51:17 GMT",
"Last-Modified”: "Wed, 14 Jan 2026 09:47:17 GMT",
"Set-Cookie™: "sessionize_settings=90=uU766835a-dece-UBae-936b-eTald9e26Ufc; expires=Tue, 14-Jul-2826 89:U7:17 GMT; path=/; secure; HttpOnly",
"Vary": "M,
"Access-Control-Allow—Origin™: "x",
"Access-Control-Expose-Headers": "Request-Context",
"Strict-Transport-Security”: "max-age=31536000",
"Request—Context": "appId=cid-v1l:b2e2c878-e93c-Ub5e-b327-c68def57aebb"
b
b
"result": [
i
"groupId": null,
"groupName": "ALLl",
"sessions®: [
1
"questionAnswers": [],
"id": "1@68137",
"title": "CTE Myths\u2@1uBusted!",
"description™: "Common Table Expressiens (CTEs) are a staple in modern SQL developmentiu2@ldbut they\u2819re alsc surrounded by persistent myths that can mislead e
"startsAt": "2026-06-13TB7:00:081",
"endsAt™: "2026-06-13T08:00:00Z",
"isServiceSession™: false,
"jsPlenumSession": false,
"speakers": [
i
"id": "Se6dbal@-29ee-UBel-8Uad-11a39d123db3",
"name": "Uwe Ricken"
h
]I
"categories": [],
"roomId”: 68685,
"room": "Red",
"liveUrl™: null,
"recordingUrl®: null,|



SELECT
Speaker
, Title

, Description|

, Room
, StartsAt
EndsAt

FROM DPENJSGM[EPEEpunSE

Title NVARCHAR(256) '$.title’

, Description NVARCHAR(MAX)

. StartsAt DATETIME2(7) '%.startsAt'

, EndsAt DATETIMEZ2(7)

'$ . endsAt’

. Room NVARCHAR(256) '%.room’
, Speaker NVARCHAR(256) '$.speakers[@].name’

"% .result[8].sessions') WITH (

'$.description’

) DRDER BY Room, StartsAt

GO
Speaker Tt Crescnption Room | Startsht Ends=at

Dranny Kruge Is Thas Just Real-Teme_ or |s |t Just Fabne? Everyone wants realsme data, but what does that a... Blue 2026-06-13 07:00:00. 0000000 | 2026-06-13 08:00:00. 0000000
Zita Pelok A Persona-Driven Adoption Framework: How to Desig... | Bl stands for Business Inteligence, so the goalisnt™... | Blue 2026-06-13 08:15:00.0000000 & 2026-06-13 09:15:00.000000:0
Augustin Dokoza Bukvic Lost in Fabnc? Here's Your Map! You've heard about Microsoft Fabne—but now youre ... | Blue 2026-06-13 09:30:00. 0000000 | 2026-06-13 10:30:00. 0000000
Anastaza Crnkovic Advanced DAX for Analybcal Insights in Power Bl with... | This session will focus on using advanced DAX techn... | Blue 2026-06-13 10:45:00.0000000 | 2026-06-13 11:45:00. 0000000
Mikola lhe Work smarter, not harder! 5 cool things Semantc Link .. How many tmes have you heard: work smarter, not h... | Blue 2026-06-13 12:30:00. 0000000 | 2026-06-13 13:30:00.0000000
Markus Ehrenmueller-lensen = DAX Demysthed: 5 Key Lessons Every Beginner Nee... = DAX can feel ke a paradox - simple at first glance, y... Blue 2026-06-13 13:45:00.0000000 = 2026-06-13 14:45:00.0000000
Clivier Wan Steenlandt Apache Spark for SOL Data Warehouse Developers Are you wondenng how to get started with Apache 5... | Purple | 2026-06-13 07:00:00. 0000000 = 2026-06-13 0:8:00:00. 0000000
Maric Filja Meodel Context Protocol (MCP) for Azure SOL- How Al ... | Model Context Protocol (MCP) i one of the mostimp... | Purple | 2026-06-13 08:15:00.0000000 | 2026-06-13 09:15:00. 0000000
Cataln Gheorghiu My data = GOOD? Common scenano, let's do shortcuts soup, doing an ... Purple | 2026-06-13 09:30:00. 0000000 @ 2026-06-13 10:30:00 0000000
Craniel Gregunc Paswordless Azure SOL Connectons Connection stings with usermnames and passwords ar... | Purple | 2026-06-13 10:45:00.0000000 | 2026-06-13 11:45:00.0000000
Mathias Halkjzer Complex access control with Row-Level Secunty How do you manage data access with hundreds of u... Purple | 2026-06-13 12:30:00.0000000 & 2026-06-13 13:30:00 0000000
Bnan Bank Up= and downs= on PowerBl and Real-Tme inteligence The RealTme inteligence service from Microsoft Fabr... | Purple | 2026-06-13 13:45:00. 0000000 = 2026-06-13 14:45:00 0000000
Uwe Ricken CTE Myths—Busted! Common Table Expressions (CTEs) are a staple nmo... | Red 2026-06-13 07:00:00.0000000 = 2026-06-13 03.00.00.0000000
Cramel Hutmacher Window to Success: Mastenng S0UL Server Window F... | You're a SUL Server DBA or developer. You've inher... Red 2026-06-13 08:15:00.0000000 | 2026-06-13 0:9: 15:00. DO00000
Cegan Sarka Fuzzy Matching In an enterpnse, merging master data, ke customerd... | Red 2026-06-13 09:30:00. 0000000 | 2026-06-13 10:30:00. 0000000
Milz= Radivojevic Optmizacya procedura sa opoonim parametnma u S0 Mnogi SOL Server developen 1 admini susredu se sa ... | Hed 2026-06-13 10:45:00. 0000000 | 2026-06-13 11:45:00. 0000000
Mz Hallengren The Latest Peformance Improvements in Azure S0L .. In this cutting-edge session, we will explore the latest... | Red 2026-06-13 12:30:00.0000000 = 2026-06-13 13:30:00.0000000



Thank you & feedback
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