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OHTANH-OBEPA30OBAHUE



CLR

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
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UTto Takoe .NET, CLRu tn



NET OTUS

.NET Framework .NET Core Mono for Xamarin

Forms Core 08

WPF
Android

ASP.NET Os X

.NET Standard Library

Common Infrastructure

Build Tools Languages Runtime Components
.NET Framework .NET Core
Workloads WPF, Windows Forms, ASP.NET Core, 10S, Mac OS X,
ASP.NET Uwp Android
Cross-platform X X
Side-by-side Only major versions X X
Self-contained X X
Main purpose Windows desktop Cross-platform web Cross-platform

apps and desktop apps mobile apps



NET OTUS

VB C++ | C# JScript J#
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Common Language Specification

ASP.NET: Web Services Windows
and Web Forms . Forms

ADO.NET: Data and XML

Base Class Library

Common Language Runtime




Bepcuu .NET Framework un CLR OTUS

Bepcun CLR

Homep sepcun nnatdopmel .NET Framework He Bceraa cooTseTcTByeT HoMepy Bepcun cpeasl CLR,

KOTOPYH> OH COAEPXUAT. B cne,a.yrouj.eﬁ Ta61mu,e NMNOKa3aHO, KakK OHW COOTHOCATCA.

Bepcua nnardopmbl .NET Framework Cogepkut Bepcuro cpegbl CLR
1.0 1.0

11 11

2.0 2.0

3.0 2.0

3.5 2.0

4 4

45 (exnrouan 4.5.1 n 4.5.2) 4

46 (exnrouan 4.6.1 v 4.6.2) 4

47 (exnrouan 4.7.1 v 4.7.2) -

https://docs.microsoft.com/ru-ru/dotnet/standard/clr



https://docs.microsoft.com/ru-ru/dotnet/standard/clr

Heckonbko onpeaeneHun, NOHATUN

e CoopkKa, assembly - exe, dll

e CLR - Common Language Runtime, O6Llen3bikoBas cpeaa
NCNONHEHNSA

e SQLCLR - peanuzsaumna CLR B SQL



3auem ucnonb3oBatb CLR B SQL Server?

3auyeM ucnonb3osaTtb CLR B SQL Server?

Baluu BapuaHTbI.



3auem ucnonb3oBatb CLR B SQL Server? OTUS

e Peanusauus gon. dyHKUuMoHana (Hanpumep, perynsipHole
Bblpa)eHns)

e JloCcTyn K pecypcam
e [MponszBoaAnTENLHOCTDL (**)



MpaBa c60pok OTUS

e SAFE
ToNbKO BHYTPEHHWUE BbIYUCIEHUS U A0CTYN K JIOKaNbHbIM
NaHHbIM. HeT focTyna K BHELLHUM pecypcam.

e EXTERNAL_ACCESS
+ locTyn K ¢dannam, CeTu, NepeEMEHHbIM OKPYXXEHUS, PEECTPY.

e UNSAFE
HeorpaHu4yeHHbln goctyn BHYTpM SQL Server n cHapy>xu. MoxeTt
TaK)Xe 3anyckaTb HeynpaBiseMbli KOL.



HNemo

LEMO

PydHaa peructpauuna CLR
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SQLCLR




Visual Studio OTUS

New Project 7 X
b Recent NET Framework 4.7.1 ~ Sort by: Default v :E' IE Search (Ctrl+E) P~
4 |nstalled )
i | SQL Server Database Project SQL Server Type: SQL Server
P Visual C# A project for creating a SQL Server
4 Other Languages database.
P Visual Basi
b Visual F#

b Other Project Types

P Online
Add New Item - ClIrDemo ? X
4 Installed Sort by: Default - [s:z Search (Ctrl+E)
4 — .
LR N D] Assembly Information File SQL Server Type: SQL Server
Programmability <l Transact-SQL script for a SQL CLR C# user
Security ,';j Class SQL Server defined type
Service Broker =
; C#
Server Objects Q Code File SQL Server
Not finding what you are e }z
Gpen Visial Stiidi SQL CLR C# {: SQL CLR C# Aggregate SQL Server
Storage
Name: Dat Tables and Views SQL CLR C# Stored Procedure SQL Server
Location: di\r User Scripts
Sofition: Cra  Visual Studio Templates m =ak SLE S gy =0 Seiver
Solution name: Dat p Online ! I SQL CLR C# User Defined Function SQL Server
@ SQL CLR C# User Defined Type SQL Server
Name: SqlUserDefinedType1.cs
Add Cancel




SqlFunction

e Name
Nma pyHKUUK

e IsDeterministic
[leTepMnHMUpoBaHHas NUnu HeT.

e IsPrecise
Ncnonb3yeT nnaBaroLyo TOUKY UK HET.

e DataAccess
ECTb oOCTYN K A@aHHbIM WU HET

e [1na poctyna K gaHHbIM ncnonb3yetca ADO.NET
connection string = "context connection = true’



HNemo OTUS

LEMO

OYHKLUK M‘S
A




SQL-tunbl u .NET-TUnbI OTUS

BIT
TINYINT

SMALLINT

INT

BIGINT

SMALLMONEY

MONEY
DECIMAL(20)/NUMERIC(20)
DECIMAL(28)/NUMERIC(28)
DECIMAL(29)/NUMERIC(29)
DECMIAL(38)/NUMERIC(38)
REAL/FLOAT(24)
FLOAT/FLOAT(53)
CHAR(1)

NCHAR(1)

CHAR(50)

NCHAR(50)

VARCHAR(50)
NVARCHAR(50)
VARCHAR(MAX)
NVARCHAR(MAX)

TEXT

NTEXT

XML
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Legend

B Data should roundtrip without overflow/data loss exceptions

& Possible overflow/data loss exception getting data FROM the database
=» Possible overflow/data loss exception saving data TO the database

€2 Possible overflow/data loss exception FROM or TO the database

Mapping not supported / run-time behavior not defined
Note: silent precision loss may occur, even for mappings without overflow

Ha cnanpge He Bca Tabnuua. MNonHoctbio - SQL-CLR Type Mapping



https://docs.microsoft.com/en-us/dotnet/framework/data/adonet/sql/linq/sql-clr-type-mapping

HNemo OTUS

LEMO

Tunbl, Null /J‘S
A1




SQL-tunbl u .NET-TunbI

e B T-SQL (ADO.NET) n .NET pa3Hbie Tunbl
e PaboTta c NULL
e SqlString - nvarchar, max 4000

e SqlChar - nvarchar(max)



SqlProcedure & SqlTrigger

e BosBpalatoT void nnu ctaTtyc

e SglContext, SqlPipe
oMessages
oResultSets
oErrors

e [eHepupoBaHue ResultSet
ol'eHepauus pesynbTaTta 6e3 SQL

e Tpurrepsol
oDDL, DDL

olMoyuTn TO Xe camoe, 4yTo u XI (HeT NnapamMeTpoB)

oSqlTriggerContext


https://docs.microsoft.com/ru-ru/sql/database-engine/dev-guide/clr-triggers

HNemo OTUS

LEMO

[lpouenypbl A
L




HNemo

LEMO

[Tonb3oBaTebCKue TUnbl




SqlUserDefinedAggregate

e CKkansipHoe 3HayeHune 13 Habopa faHHbIX
e O6bIYHO 6GbICTpeEE, YeM Kypcopbl (**)

e Initialize -> Accumulate -> Merge -> Terminate



HNemo OTUS

LEMO

ArperaTbil /J‘S
A




O yemM Mbl roBOpUIN ceroaHA?

° .NET, CLR/ SQL CLR

* [lpaBa co6opok B CLR
* Tunbl T-SQL n .NET

. Sq|P|pe A4 OTrnpaBKM AadHHbLIX KJTMEHTY

* Y10 3anomMHunocb?

°* Y3Hanu IM YTo-TO HOBOE?
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IlomallHee 3afaHue



IlomallHee 3aaHue

TekeT 13 B TIMYHOM KabmHeTe Ha otus.ru



3anoJiHuTe,
NOXXaNnyucTa,
onpoc B JIK o 3aHATUK




