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Pristup k datiim

 \/yuziti urCité miry abstrakce (dle pouzitého pristupu) pro pristup k externim
datum

e Databazové servery, lokalni databazové soubory, XML, JSON, atd.

* Ruzna paradigmata pristupu k datim
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Relacni pristup

e Databaze je zalozena na relacnim pristupu
* Tabulky — entitni typy
« Radky —zaznamy
e Sloupce — atributy

* Pracuje se primo s dotazovanim nad daty (SQL dle konkrétni DB vrstvy) a
nasledném zpracovani odpovédi

* Obecné pomoci klasickych moznosti C# (kolekce, dynamic, object, ...)
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Objektové-relacni pristup
e Databaze je porad zalozena na relacnim pristupu

e Z pohledu implementace vsak pracujeme s konkrétnimi objekty (Properties a
Metody)

* Objektoveé relacni mapovani (ORM) — vysoka mira abstrakce

e Data z datové vrstvy jsou rovnou pristupné v podobé objektu

* Nepouziva se primé dotazovani (SQL), ale SQL se automatizované generuje
* Obvykle vysoka rezie a mozna neefektivita (efektivnéjsi u jednoduchych DB)
* Obecné implementace pristupu CRUD (Create, Read, Update, Delete)
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ORM frameworky

* Existuje cela rada implementaci, obvykle jako samostatna vrstva (rozsireni) pro
konkrétni platformu

* Entity Framework

 OpenSource, soucast konceptu ADO.NET, existuje varianta EF Core

* Entity Data Model — mapovani .NET objektu Entity Data Model

na datOVé ObjEkty, VaZby, apOd. ( Conceptual Model Map Storage/Logical Model \
* Entity SQL, LINQ to Entities, Native SQL Entity Data ]. e
Model Objects
Schema ‘[Q Schema

 NHibernate, LINQ to SQL < >

{ PreseﬁéionJ \ = v

(Forms/Reports)

_ )
; (_ Services
(0]0)
Classes

Relational
Database
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Entity Framework dotazovani
* LINQ to Entities

//Querying with LINQ to Entities
using (var context = new SchoolDBEntities())

{

var query = context.Students

* Entity SQL

 Native SQL

{

.where(s => s.StudentName == "Bill")
.FirstOrDefault<Student>();

//Querying with Object Services and Entity SQL
string sqlString = "SELECT VALUE st FROM SchoolDBEntities.Students " +
"AS st WHERE st.StudentName == 'Bill‘“;

var objctx = (ctx as IObjectContextAdapter).ObjectContext;
ObjectQuery<Student> student = objctx.CreateQuery<Student>(sqlString);
Student newStudent = student.First<Student>();

using (var ctx = new SchoolDBEntities())

{

var studentName = ctx.Students.SqlQuery("Select studentid, studentname,

standardId from Student where studentname='Bill'")

using (var context = new SchoolDBEntities())

var query = from st in context.Students
where st.StudentNam
select st; var student = query.FirstOrDefault<Student>();

== "Bill,,

.FirstOrDefault<Student>();
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Micro-ORM

* \Velké ORM pokryvaji komplexni problematiku datové vrstvy (cachovani,

mapovani, migrace, lazy loading, in memory storage, ...)
* Jsou robustni, ale i narocné jak na vyvoj, tak provoz.

* Micro-ORM zpravidla obsahuji jen malou
cast zamérenou na komunikaci s DB
(nacitani a prenos dat) a prevod dat na
objekty

* Efektivnéjsi vyvoj a nasazeni
e Veétsi vykon
* Nehodi se vzdy!

* Dapper

Use Case#

Query Type

Sk rows from
500k

Update

Row at 5001
index

ORM

Dapper

EF Core 2

Dapper

Ef Core 2

Dapper

Ef Core 2

Ling/Plain

N/A

Ling

Ling

Plain SQL

Plain SQL

N/A

Plain SQL

N/A

Plain SQL

AsNoTracking()
Applied

N/A

129.2 ms

137.1ms

148.1ms

132.6 ms

149.2 ms

5.423 ms

16.20 ms

5.645 ms

4438 ms

4718 ms

4,652 ms

Fastes

Dapper

Dapper

Dapper
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Dalsi typy databazi a pristupu k datim

* Existuje celad rada dalSich pristupu
* Hraje zde roli fyzické ulozeni dat a zpusob pristupu k nim

* Objektové databaze (MongoDB)
* Textova data

« XML databaze

* Realtime databaze

* BigData

* API

e Atd.
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ADO.NET

* Knihovna zastresujici pristup k datim a manipulaci s nimi

* Poskytuje abstrakci od fyzického ulozeni dat, vyuziva tzv. poskytovatele (SQL,
OLEDB, ODBC)

e Soucast .NET Frameworku, existuje i .NET Core (od .NET 7)

nnected Disconnects
* Dva typy pristupu ey R
° Connected _ prlmy pFIIStUp k datOVému Zd rOji : [onnection | Dataddapter d—;—'—h- [lata table callection !
. . , \ [ commans | | DataTable
* Disconnected/Connectionless — ,vrstva navic” | a+—to| | DataColumn colecion
, kte ra’ tvo‘r’.l’ a bSt ra kci a pos kyt uj e SI u i by : Parameter collection E DataRow collection
! Transaction I Constraint collection
é DataReader i é DataReltion collection

System.Data (Microsoft.Data)

https://docs.microsoft.com/en-us/dotnet/api/system.data?view=net-5.0 —

[iata source


https://docs.microsoft.com/en-us/dotnet/api/system.data?view=net-5.0
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Connected pristup

* Primarné read-only pristup k datim datového zdroje a spousténi prikazt nad datovym
zdrojem

* Spojeni s datovym zdrojem se udrzuje, data jsou vzdy aktualni

* Vhodné pro ,malo“ paralelni aplikace a kratkeé transakce

IDbConnection
* Hlavni objekt reprezentujici datovy zdroj
* SqglConnection, OleDbConnection

IDbCommand

* Reprezentuje konkrétni prikaz nad zdrojem

IDbTransaction
 Reprezentuje transakci slozenou z prikaz(

IDataReader

* Objekt pro pristup k vysledkim dotazu
 Umoznuje pristupovat iteracné
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ConnectionString

* Retézec specifikujici parametry potiebné k pfipojeni datového zdroje
* Typ poskytovatele
* |dentifikace zdroje
e Autorizace uzivatele
* Specifické parametry

* Parametry a obsah se lisi dle poskytovatelu a typu zdroje (DB vs. lokalni
soubor)

» KeyValuePair oddélené stredniky Data Source=190.190.200.100,1433;Network
Lo, Library=DBMSSOCN;Initial
* Umisteni Catalog=myDataBase;User
e Lokaln& jako string ID=myUsername;Password=myPassword;

* App.config, appsettings.json. Web.config
* ConnectionStringBuilder
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System.Data.SqlClient
* Obecny poskytovatel pro SQL databaze
* Pouzivat vusing{} nebo metody Close() aDispose()

e Vycerpani pripojeni k databazi
e ZvysSené zatézi na serveru
e ZvysSené spotrebé paméti
* Realizace prikazu: ExecuteNonQuery(), ExecuteReader(),
ExecuteSCalar\() using (SqlConnection conn = new SqglConnection("connection-string"))
{

conn.Open();
SqlCommand command = new SqlCommand("SELECT * FROM [TableName]", conn);

using (SqlDataReader reader = command.ExecuteReader())

{
while (reader.Read())
{
Console.WriteLine(String.Format("{0} \t | {1} \t | {2} \t | {3}",
reader[@], reader["state"], reader[2], reader[3]));
}
}
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Prikaz a parametry

* Specifikace SQL dotazu jako objekt Command

* Pokud je treba predat do SQL dotazu parametry, nevkladat primo do stringu,
ale pomoci parametru (s ohledem na poskytovatele)

* Typova kontrola mezi C# a DB
e Zabezpeceni proti injection apod.
* Input i Output parametry

SgqlCommand command = new SqlCommand("SELECT * FROM TableName WHERE Name LIKE @N", conn);
command.Parameters.Add(new SglParameter("N", name));
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Transakce

* Transakce umoznuji atomizovat operace s daty

* Podpora lokalnich transakci (v ramci jednoho pripojeni)

* Distribuované transakce fesené pomoci System.Transaction

* [zola¢ni Uroven definuje, jak se pristupuje k datum ve zdroji v prubéhu

transakce
e ReadUncommitted
e ReadCommitted
* RepeatableRead
e Serializable
e Snapshot
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FAKULTA
ELEKTROTECHNIKY
A INFORMATIKY

KATEDRA
INFORMATIKY

Transakce

using (SglConnection connection = new SqlConnection(connectionString))
{

connection.Open(); // Start a local transaction.

SglTransaction sqlTran = connection.BeginTransaction();

SglCommand command = connection.CreateCommand();

command.Transaction = sqlTran;

try {
command.CommandText = "INSERT INTO Production.ScrapReason(Name) VALUES('Wrong size')";
command . ExecuteNonQuery();
command.CommandText = "INSERT INTO Production.ScrapReason(Name) VALUES('Wrong color€)*,
command . ExecuteNonQuery();
sqlTran.Commit();
} catch (Exception ex) { // Handle the exception if the transaction fails to commit.

sqlTran.Rollback();

}
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Disconnected pristup
* \/lyuziva princip ORM

* Obousmeérny pristup k datum v ramci specialni vrstvy (DataSet)

* Vyuziva nizsi vrstvu DataAdapter pro connected pristup k datovému zdroji
* Neni tfeba neustale pripojeni k datovému zdroji

DataRelationCollection
e Data jsou ulozena v pameéti (cache)

ExtendedProperties

DataTableCollection

* Muze dojit k nekonzistenci mezi daty [—
DataRowCollection
— ChildRelations
— ParentRelations
— Constraints
DataColumnCeallection
— ExtendedProperties

. I— ExtendedProperties
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DataSet

DataSet

Tables..} | PataTable

schema
A

—

.Rows...

.DefaultView— DataView

™

Columnsl..J-~DataColumn| DataColumn)

> data

.Relations]...
| ‘ DataRelation

CH I
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DataSet

* Tvorba struktury a dat
 Primo v kédu
* Podle definovaného schématu (XML)
 Podle realné podoby datového zdroje

* \VeSkeré zmeény se déji na urovni DataSetu

« AcceptChanges(), RejectChanges()

» Kazdy DataRow si udrzuje svuj stav
RowState a RowVersion

* Je mozné zachytavat udalosti zmeény

e Synchronizace s datovym zdrojem
pomoci tfidy DataAdapter

ADO.NET Content
Components

DataSet

A

ADO.NET Managed
Providers

DataAdapter

‘Semcmknnmand

| UpdateCommand

|kmeﬂComwmnd

‘ DeleteCommand

P | TableMappings

I

IDbConnection

| ReadXml
WriteXml

|||||Iiiiiiiiiiii||||||
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DataSet priklad  //riin pataset

string ConString = @"Data Source=.\SQLEXPRESS;Initial
Catalog=ComputerShop;Integrated Security=True";

string Query = "SELECT * FROM Items";

SglDataAdapter adapter = new SqlDataAdapter(Query, ConString);
DataSet set = new DataSet();

adapter.Fill(set, "Items");

//Adding New Row to DataSet

DataRow row = set.Tables["Items"].NewRow();
row[ "Name"] = "4GB DDR3 RAM";

row["Price"] = "$50";

row[ "Date"] = "26 May 2017";
set.Tables["Items"].Rows.Add(row);

set.Tables["Items"].Rows[1]["Name"] = "Graphics Card";
dataGridViewl.DataSource = set.Tables["Items"];
//Updating Database Table

SglCommandBuilder builder = new SgqlCommandBuilder(adapter);
adapter.Update(set.Tables["Items"]);
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LINQ (Language INtegrated Query)

* Soubor nastrojl pro obecné dotazovani nad daty primo integrovany do jazyka C#

* Klicova technologie, kterd se méni s prichozimi .NET verzemi (nové moznosti, lepsi vykon, zastaveni nékterych pristupli apod.)
* Nabizi vysokou miru abstrakce pri urcité urovni efektivity (optimalizace, paralelismus)

* Inspirovano funkcionalnim programovanim

* Deklarativni jazyk vychdzejici z principd SQL (zajima nds vysledek, nikoliv zplsob)

* Rozsifuje sadu metod tfidy Enumerable (Lingto Objects)

* Pracovni prvky
*  Sekvence — cokoliv IEnumerable<T>
*  Elementy — prvky sekvenci

* Syntaxe
. Query expression — SQL syntaxe
*  Fluent syntax — metody a lambda vyrazy
* Klicové slovo var jako deklarace vystupu — urceni datového typu na kompilatoru v dobé prekladu, slozité explicitni deklarace, dynamicnost dotazu
*  Anonymni typy/ttidy — pro predavani a tvorbu docasnych objektl
from n in names

where n.Contains("a"
select n;

IEnumerable<string> filteredNames

System.Lin . .
ht%:)s://docs.microsgft.com/en—us/dotnet/api/svstem.Iinq?view=net-5.0 IEnumera b1e< stri ng > -Fl 1te PedName S

names.Where(n => n.Contains("a"));



https://docs.microsoft.com/en-us/dotnet/api/system.linq?view=net-5.0
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LI N Q p rOVid ers .NET Lanquage-Integrated Query

. . C# VE Other
* Ling to Objects
* Nad kolekcemi, prace v paméti

LMET Lanquage-Integrated Query [LING}

* Ling to SQL/DataSet/Entities L5152 220 o
* Nad datovymi zdroji, ORM APONET LINQ Technologles

* Ling to XML. Ling to JSON

LING LING LINGQ LING LING
to Objects to DataSet to SOL to Entities Eo XML

* Nad strukturovanymi daty 8 [ﬁi

Ohjects Relational XML

* Moznost vlastnich provideru
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Konstrukce dotazu

* Vzdy se vytvari ,,nova kolekce”

 \V pripadé, ze chceme pristoupit k jednotlivym elementim pouzivame sadu
metod First<T>, Last<T>, FirstOrDefault<T>, atd.

* Lambda vyrazy — pracuji s jednotlivymi elementy

IEnumerable<string> filtered = names.Where(n => n.Contains("a")); n = n => n =>
IEnumerable<string> sorted = filtered.OrderBy(n => n.lLength); n. Cﬂ”talns ("a") n. '-E"Sth n. TOUF'PET()
IEnumerable<string> finalQuery = sorted.Select(n => n.ToUpper());

0]

IEnumerable<string> query = names.Where(n => n.Contains("a")) 55‘%:5

.OrderBy(n => n.Length) g4Fllter j&mer Oggl’mjecmr 07L

.Select(n => n.ToUpper()); Where() .OrderBy .Select

w

AYYYH

AYIN
AVI
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Konstrukce dotazu

* Pfi provadeéni se vyuziva tzv. dekoratoru — ,,obaluje” se vstupni kolekce a
vystupem je jeji jina podoba v kazdém kroku

p Requests for data
S |
Where OrderBy Select
Array decorator decorator decorator
— Lambda
= = ‘expres'sinns
n=» ~ n => compiled to
12 n < 10 n=>n n* 10 delegates
3
predicate keySelector selector
—

Data

IEnumerable<int> query = new int[] { 5, 12, 3 }.Where(n => n < 10)
.OrderBy(n => n)
.Select(n => n * 10);
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* https://www.itnetwork.cz/csharp/kolekce-a-ling/c-sharp-tutorial-ling-dotazy

* https://www.jetbrains.com/dotnet/guide/tutorials/basics/dapper/

* http://ramirezsystems.blogspot.com/2013/04/build-your-own-orm-part-
1.html

e http://www.smuda.cz/dapper-micro-orm-framework/

* https://www.infoworld.com/article/3025784/how-to-use-the-dapper-
orm-in-c.html

* https.//www.youtube.com/watch?v=Et2khGnrlqc,
https://www.youtube.com/watch?v=uS9Sy97Su E



https://www.itnetwork.cz/csharp/kolekce-a-linq/c-sharp-tutorial-linq-dotazy
https://www.jetbrains.com/dotnet/guide/tutorials/basics/dapper/
http://ramirezsystems.blogspot.com/2013/04/build-your-own-orm-part-1.html
http://ramirezsystems.blogspot.com/2013/04/build-your-own-orm-part-1.html
http://www.smuda.cz/dapper-micro-orm-framework/
https://www.infoworld.com/article/3025784/how-to-use-the-dapper-orm-in-c.html
https://www.infoworld.com/article/3025784/how-to-use-the-dapper-orm-in-c.html
https://www.youtube.com/watch?v=Et2khGnrIqc
https://www.youtube.com/watch?v=uS9Sy97Su_E
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e https://docs.microsoft.com/cs-cz/dotnet/
e https://devblogs.microsoft.com/
e https://www.codeguru.com/csharp/

* YAMIKANI FUKIZI, Kenneth, Jason DE OLIVEIRA a Michel BRUCHET. Learn
ASP.NET Core 3: Develop modern web applications. Second edition. Packt
Publishing, 2019. ISBN 978-1789610130.

« ALBAHARI, Joseph. C# 10.0 in a Nutshell: The De{initive Reference. O'Reilly
Media; 1st edition, 2022. ISBN 978-1098121952.

« ALBAHARI, Joseph. C# 10 and .NET 6 - Modern Cross-Platform Development:
Build apps, websites, and services with ASPNET Core 6, Bldzor, and EF Core 6
using Visual Studio 2022 and Visual Studio Code. 6th edition. Packt
Publishing, 2021. ISBN 978-1801077361.



https://docs.microsoft.com/cs-cz/dotnet/
https://devblogs.microsoft.com/
https://www.codeguru.com/csharp/
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