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Platforma .NET

» poprvé v roce 2002 v1.0

» jednotnd softwarova platforma pro PC/web/mobilni zarizeni
* managed (garbage collected) prostredi

e CLR = Common Language Runtime

* jazyky podle CLS
o C#, VB.NET, J#, F#,...

» prednasky
= Jazyk C# a platforma .NET
= Pokrocilé programovani pro platformu .NET |, Il
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CLR integrace
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Vyhody integrace CLR

« SQL Server 2005: nahrazeni Extended stored procedures (C/C++)
- vetsi vyrazova sila

« moznost volby TSQL/.NET

- moznost volby jazyka .NET

« usetreny traffic

» vyuziva se kapacita serveru



Pouziti CLR SQL

VVVVVV

« moznost multi-thread zpracovani
 objektovy pristup
- moznost pripojeni k dalsi DB

- pomalejsi pri pouziti, které je prirozené pro TSQL



Pod poklickou

SQL Server CLR

threading,scheduling APP domain

memory management managed threads

synchronization memory allocation, GC

low level calls




CLR SQL objekty

» na CLR muzeme provozovat:
= stored-procedures
= scalar-valued functions
= table-valued functions
= aggregate functions
s user-defined types
= triggers



CLR .NET objekty

- objektova reprezentace:
= stored-procedures <- public static method
= scalar-valued functions <- public static method
> table-valued functions <- public static method
- aggregate functions <- class, structure
= user-defined types <- class, structure
s triggers <- public static method



Co je treba - |

« SQL Server >= 2005
- povolené pouziti CLR:

EXEC sp configure 'clr enabled' , '1°
GO

RECONFIGURE

GO



Co je treba - |l

- vytvorit assembly podle dobre formatovaného kodu
- cilové platformy .NET frameworku:

SQL Server .NET Framework
SQL Server 2005 2.0

Dobrman:

name  value SQL Server 2008 express 2.0 SP2

1 i directory | C\Windows\Microsoft NET\Framework64'w2.0.50727\

> v | v2050727 SQL Server 2008, WS 2003 (64b), IA-64 | 2.0 SP2

i e SQL Server 2008 (zbytek) 3.5SP1
SQL Server 2012 4.0

« moznost zjistit z: sys.dm_clr_properties

> dalsi: sys.dm_clr appdomains,
sys.dm _clr_ loaded assemblies,sys.dm_clr_ tasks



Co je treba - Il

» kvuli bezpecnosti maji assembly definovanou uroven
- standardnée
= SAFE
. pc|)<kud pristupuji k externim zdrojum nebo unmanaged kddu, jsou oznaceny
ako
JD EXTERNAL_ACCESS
- pristup k systémovym zdrojum, jako napf. soubory, sit, proménné prostredi, registry
o UNSAFE
« pristup ke zdrojum i mimo server, volani nativniho kédu
- pro takové assembly musi byt v databazi povoleni:
= ALTER DATABASE [dbname] SET TRUSTWORTHY ON
* nebo
= assembly podepsat
= mit autorizovany login



Co je treba - IV

- nahrat assembly na server
= VS provadi automaticky
= klikacim zpusobem pres SQL MS
= TSQL.:

- CREATE ASSEMBLY [jméno] FROM [cesta] WITH PERMISSION SET
[povoleni]



Co je potreba - V

- definovat procedury, fce, atd. z assembly

= pokud nahravame pres VS, tak nemusime

s jinak TSQL:

- CREATE PROCEDURE [jméno] (@argl typl,..) AS EXTERNAL NAME
[assembly.object]



DEMO

Stored procedure




Pripojeni

 pouzivame instanci SglConnection
= klasicke ADO.NET
= ctor public SqglConnection(string connectionString)
= pouziti unmanaged zdroju, implementuje IDisposable
« proto pouziti using bloku

« connection string?

= bud’ Uplny (regular connection)
- DATA SOURCE=[server];INITIAL CATALOG=[db] ;USER
ID=[uname] ; PASSWORD=[passwd]

- DATA SOURCE=[server];INITIAL CATALOG=[db] ;INTEGRATED SECURITY=SSPI
- DATA SOURCE=[server];INITIAL CATALOG=[db] ;TRUSTED CONNECTION=TRUE

= nebo pouziti stavajiciho pripojeni (context connection)
- CONTEXT CONNECTION=TRUE




regular context

Regular vs. context connection

externi server nepotrebuje
Application programming interface (API) layer - autentjiza'Z?vou
(public API, high-leve| validation and policy)
-
Context Regular jiny login )
connection connection /7 stavajici zdroje
- N e omezenl

Client-side protocol layer
(TDS-SQL Server protocol)

N ; J o context

A

[ [oomeme e - nemuzeme pouzit SqlBulkCopy
(nsie or cuside [ Inproess ) I ! - zadne dalsi upresneni connection stringu
sever [T J [ 2 - DataSource vraci null
I T Server-side transport layer v s
::TCP. Mamed Pipes, and seun}; ° a da|S|

. ' v = regular

Server-side protocol layer
(TDS-5QL Server protocol)

\ ; J * nepodporuje asynchronni zpracovani
J vzhledem k internimu serveru

[ SQL Server Database Engine




Y., stored procedures

* Jsou staticke
» atribut Microsoft.SqglServer.Server.SqlProcedure
- navratova hodnota void



DEMO

user defined function (scalar)




Y user defined functions (scalar)

* Jsou staticke
» atribut SqlFunction(DataAccess = DataAccessKind.Read)
- navratova hodnota .NET typu odpovidajici nejakému SQL typu



DEMO

user defined function (table valued)




Y user defined functions (table valued)

jsou staticke

atribut

SglFunction(
DataAccess = DataAccessKind.Read,
FillRowMethodName = “method",
TableDefinition="“table_def")

navratova hodnota .NET typu implementujiciho IEnumerable
potreba mit statickou metodu methodName(Object obj, out coll, out col2,..)

TSQL definice;

= CREATE FUNCTION [name] (@argl,@arg2,..)
RETURN TABLE

(arggl,argg2,..)
AS

EXTERNAL...
nemuze vracet ne-unicode varchar a timestamp



DEMO

user-defined aggregate




Z defined t Fadky ')
user detine aggrega es o..‘ °°
- provadi vypocet nad mnozinou radku a vraci jednu hodnotu
- atribut SqlUserDefinedAggregate
» 4 metody (instancni):
= public void Init
s public void Accumulate
= public void Merge
s public type Terminate

« TSQL definice:

= CREATE AGGREGATE [name] (@input [type]) RETURNS [type]
EXTERNAL NAME...

hodnota




DEMO

user-defined type




Y. user defined types

atribut SqlUserDefinedType

= volitelné Serializable

musi implementovat INullable

musi implementovat public metody Parse a ToString
musi implementovat IXmlSerializable

= nebo vsechny public polozky musi byt XmlSerializable
= nebo musi byt oznaceny XmlIgnore parametrem

» jména public polozek kratsi nez 128 znaku a musi odpovidat
konvencim SQL serveru

- statické polozky musi byt konstanty nebo read-only




Debuging

» da se povolit zVS

* moznost i z MS

 pri krokovani postupuje pres prikazy
posilané na server (dynamic SQL)

» nepodporuje SQL Server Express ®




Shrnuti

+ SQL server umoznuje implementovat v ramci procedur, UDF, atd.
takrka cokoli
= mUzeme cast aplikacni logiky prevést na server

- muze ale nemusi byt rychlejsi

- managed prostredi
= zdroje mapované na zdroje SQL serveru

e reqgular vs. context connection




LINQ




LINQ

- Language INtegrated Query
- dotazovaci jazyk
« C# 3.0, VB9, .NET 3.5
- zkraceni enumerace
- varianty podle cile dotazu
= LINQ to

- objects

- SQL

- XML

 implementace pomoci extension metod



LINQ to SQL

odstini programatora .NET od SQL
neni potreba SqlCommand, apod.
mapuje objekty na entity RD

= metody na funkce a procedury

potreba mit podpurné datové struktury
= O/R Designer (VS)

= atributy Table, Column

* vice se pouziva entity-framework
= LINQ to entities



DEMO

LINQ to SQL




/droje

« MSDN documentation
« SQL Server books online

« Programming Microsoft SQL Server 2012
Lobel, Leonard G.
Brust, Andrew J.
TALLAN,2012
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