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Databaze — Givod @

m = (ve struCnosti) persistentni Ulozisté dat

m NefeSime konkrétni implementaci databaze, zajima nas rozhrani

m SQL(Structured Query Language) — dotazovaci jazyk, rizné mutace
m Zde v kurzu — MSSQL, SQLite(Linux, MacOS)

m Data v tabulkach, kazdy sloupec pevny datovy typ

m Radky ~ objekty, Sloupce ~ vlastnosti objektt

m Vice v kurzu databazi — dnes jen zjednoduseny pohled z C#

Radek Janostik (Univerzita Palackého v Olomouci) Platforma .NET 6. 11. 2025


http://www.inf.upol.cz

Databaze — vytvofeni @

MSSQL Express — zdarma (urcCity limit paméti, jader)

Sprava — MS SQL Server Management Studio

MozZnost testovat na ts.inf.upol.cz — pfipojeni pomoci vzdalené plochy

Integrace ve Visual Studiu — Server Explorer—Database Connection

Alternativa MS SQL Server Database File
m Databaze v souboru .mdf
m Snadno prenositelné
m Pro nas postacuijici

Pro pfipojeni k DB slouzi tzv. Connection string (k nahlédnuti v Properties)
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SQLite — VisualStudio @

m Podpora SQLite ve VisualStudiu neni plnohodnotna

m Nejde treba vytvaret a spoustét libovolné dotazy
m Nutno doinstalovat SQLite and SQL Server Compact Toolbox

S I

SQlite and SQL Server Compact Toolb... |

50Lite / SOL Server Compact Toolbox extension for
Visual Studio. This extension adds several features t...

m V ServerExplorer se poté objevi ikonka rozsireni

m V Rider podpora lepsi
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Pripojeni existujici databaze ze souboru
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Zvolime soubor s databazi
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Add Connection ? x

Enter information to connect to the selected data source or click "Change” to
choose a different data source and/or provider.

Data source:

|Microsoﬂ S0L Server Database File (SqlClient) | | Change... |

Database file name (new or existing):

|\\tsclient\share\teaching\ZP4CS\2020\06\db.m|| Browse... |

Log en to the server

(®) Use Windows Authentication
(O Use SOL Server Authentication

User name:
Passneord:

Save my password

ony ][ o |
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Prohlizeni DB
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Spouséténi SQL dotaz @

m Pravym tlaCitkem mysSi na databazi nebo tabulku = New Query
m Tlacitkem ,Play” dotaz odeSleme na server

B - u v B| o mimi ClUSERSUANORAOTDEMDF - %8| 3 - 50 B
1 SELECT Imeno, Prijmeni FROM students;

90 % hd @ Mo issues found

| | B Results B Message |
Jmeno  Primeni

{ Vieronika : ELSIKOVA

Vaclaw  KLVARA

Jan SANDOR

Frartidek  HASTIK Iy
Yevheni  RUBAN.

@ oW
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Jazyk SQL (1/3) — Rychlé opakovani @

m Vybér dat
1 SELECT sloupecl, sloupec2 FROM tabulka WHERE podminka;

m Napfr.:
1 SELECT name, surname FROM students WHERE year=3;
2 SELECT * FROM subjects WHERE name = ’Jan’;

m Razeni

1 SELECT name, surname FROM students ORDER BY surname DESC;
2 SELECT * FROM subjects WHERE obor = 'KMI’ ORDER BY year ASC;

m Pozor — porovnani je pouze = misto ==
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Jazyk SQL (2/3) — Rychlé opakovani @
m Editace zaznamu

1 UPDATE tabulka SET sloupecl=hodnotal, sloupec2=hodnotaz WHERE
podminka;

m Napr.:

1 UPDATE students SET year=3, obor = 'MI’ WHERE year=3;
2 UPDATE subjects SET name=’XXXXXX';

m VlozZzeni zdznamu

1 INSERT INTO tabulka (sloupecl, sloupec2, ...) VALUES (hodnotal,
hodnotaz, ...);

m Napr.:
1 INSERT INTO students (name, surname) VALUES (’Petr’, ’'Novak’);
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Jazyk SQL (3/3) — Rychlé opakovani @

m Smazani zaznamu

1 DELETE FROM tabulka WHERE podminka;

m Napr.:

1 DELETE FROM students WHERE 1d=35;
2 DELETE FROM students;

m DalSi dotazy (GROUP BY, CREATE TABLE, JOIN,...) Vviz. dokumentace

B https://technet.microsoft.com/en-us/library/ms189826 (v=sqgl.90) .aspx
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Zjisténi connection stringu @

m Abychom se mohli k DB pfipojit z kddu, potfebujeme tzv. Connection String
m Najdeme jej v Properties databaze:

——

b Properies
b " References

) App-config
b Programcs

0% -/ @ Nossues found

BV m@reuts B Message

onnect Timeout=30

13.004001

False
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Pfipojeni DB v C# 14

m Namespace Microsoft.Data.SglClient

m Pro SQLite Microsoft.Data.Sqlite https://learn.microsoft.com/cs—cz/
dotnet/standard/data/sglite/?tabs=netcore-cli
m Mozna nutné stahnout pres NuGet

m Pfipojeni a ¢teni vysledku dotazu

m Vytvofime si sqlConnection, otevieme spojeni

m Poté vytvofime piikazsglcommand a vytvorime reader, ze kterého preCteme vSechna
data

m Data indexovana podle poradi sloupcu v definici tabulky
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Dotaz s parametry @

1 try |

2 using (SglConnection conn = new SqglConnection (connectionString))

3 {

4 conn.Open () ;

5 SglCommand command = new SglCommand ("SELECT * FROM students;",
conn) ;

6 using (SglDataReader dr = command.ExecuteReader())

7 {

8 while (dr.Read())

9 {

10 Console.WriteLine ($"{dxr[0]}, {dr([l1}, {dri(21}");

11 }

12 }

13 }

14 } catch (Exception e) {
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Dotaz s parametry @

m Proc je Spatné:

1 string someName <- nacteme data od uzivatele
string someSurname <- nacteme data od uzivatele
SglCommand command = new SglCommand ($"SELECT % FROM students
WHERE name=’ {someName}’ OR surname=’ {someSurname}’;",
conn) ;

L * I v

m A spravne

1 SglCommand command = new SglCommand ("SELECT x FROM students

2 WHERE name = (@someParam OR surname=@surname", conn);
3 command.Parameters.Add (new SglParameter ("someParam", someName)) ;
4 command.Parameters.Add (new SglParameter ("surname", someSurname));
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Dotaz s parametry @
m Proc je Spatné:
1 SglCommand command = new SglCommand ($"SELECT % FROM students
2 WHERE name=’ {someName}’ OR surname=’ {someSurname}’;",
conn) ;
m A spravné

1 SglCommand command = new SglCommand ("SELECT x FROM students

2 WHERE name = (@someParam OR surname=@surname", conn);
3 command.Parameters.Add (new SglParameter ("someParam", someName)) ;
4 command.Parameters.Add (new SglParameter ("surname", someSurname));

m Odpoveéd: nikdy bychom neméli vkladat do dotazti surovy obsah proménnych. Zvlasté,
pokud je muze modifikovat uzivatel aplikace.

m Parametrické dotazy pomoci @ pomulzou escapovat obsahy proménnych — zamezeni
SQL Injection utoku

m Viz https://www.w3schools.com/sgl/sgl_injection.asp
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Vyhodnoceni dotazu bez vysledku 14

m Metoda ExecuteNonQuery () — vraci pocet ovlivnénych prvku
m Lze volat asynchronné
m VloZeni prvku

1 SglCommand command = new SglCommand ("INSERT INTO students (id,
name, surname) VALUES (@id, @name, @surname);", conn);

2 command.Parameters.Add (new SglParameter ("id", 3));

3 command.Parameters.Add (new SglParameter ("name", "Alois"));

4 command.Parameters.Add (new SglParameter ("surname", "Fridrich"));
5 int affected = command.ExecuteNonQuery () ;

m Vymazani prvku(Q)

1 SglCommand command = new SglCommand ("DELETE FROM students WHERE
surname=@srn", conn);

2 command.Parameters.Add (new SglParameter ("srn", "SOUKUP"));
3 int affected = command.ExecuteNonQuery () ;
4 Console.WriteLine ("Affected: " + affected);
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Reflexe W

B = proces ziskavani znalosti o typech za béhu programu

B = ziskavani metadat ,0 kédu“

m Objektové zapouzdiené

m Budeme pouzivat funkcionalitu z namespace system.reflection

m Zamérime se pouze na ziskavani metadat o objektech, metodach, atributech
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Reflexe — typy @

m Nejdfive potfebujeme ziskat informace o typu objektl

m Mame-Ili (mdzeme-li vytvofit) instanci:

1 Custommer c¢c = new Custommer () { ... };
2 Type t = c.GetTypel();

m Nemame-li (nechceme vytvaret) instanci:

1 Type t = typeof (Custommer) ;

m Ziskani typu z fetézce: Type t = Type.GetType ("NejakaTrida");

m Velké mnozZstvi true/false hodnot —
napFJIsAbstract, IsArray, IsClass, IsCOMObject, IsEnum, IsInterface,
IsPrimitive, IsNestedPrivate, IsNestedPublic, IsSealed, IsValueType
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Reflexe — typy — informace 14

m Ziskani informaci o metodach — GetMethods ()
m Vrati pole MethodInfo, ze kterého ziskdme veskeré informace
m Jméno, typy parametr(, navratova hodnota, pfistupnost, ...
1 MethodInfo[] mi = t.GetMethods();
2 foreach (MethodInfo m in mi) {
3 Console.WriteLine ($"Metoda: {m.Name} vraci {m.ReturnType}");

4}
m Ziskani informaci o slotech

1 FieldInfo[] fis = t.GetFields();
2 foreach (FieldInfo fi in fis) {
3 Console.WriteLine (fi.Name) ;
4

[ | OdebnéGetPropertiesO, GetInterfaces ()

m Obdobné m.GetParameters () pro parametry metod
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Atributy @

m Pfedchozi metadata generoval kompilator, méli jsme je pristupné

m Atributy = zpUsob, jak dovolit programatoriim poskytovat metadata o kddu
m Tato metadata pak budou pfistupna ,programu” skrze reflexi

m S atributy jsme s potkali z uzivatelského pohledu

m Atributy = anotace k danému typu, (tfidy, rozhrani, struktury, ...) a jejich prvkim
(vlastnosti, metody, sloty, .. .)

m JiZ jsme se mohli setkat s
[HttpGet], [HttpPost], [Serializable], [PrimaryKey],
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Atributy — &teni @
m Cteni atributt pomoci metody GetCustomaAttributes ()

1 FieldInfo[] fis = t.GetFields (BindingFlags.NonPublic |
2 BindingFlags.Instance);

3 foreach (FieldInfo i in fis) {

4 Console.WriteLine (i.Name) ;

5 object[] atts = 1i.GetCustomAttributes (false);
6 foreach (object att in atts) {

7 Console.WritelLine (att.GetType());

8

9 }

m Pripadné kontrola na dany atribut

1 if (m.GetCustomAttributes (typeof (ThreadStaticAttribute), true)
2 .Length > 0)) {
3 // metoda ma atribut

4}
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Atributy @

m Atributy samy o sobé ,nedélaji nic*, pouze dodavaji informace

m VZzdy zalezi na tom, kdo je zpracuje a co s tim udéla
m Neéjaky kod pres reflexi zjisti atributy (a jejich vliastnosti)
m Na zakladé téchto ziskanych dat mize manipulovat s objektem
m Napf. [Serializable] — Vime, Ze tfida |ze serializovat
B [NonSerialized] —tento slot se serializovat nema

m Velmi ¢asto nam jako jedinna informace postaci nazev atributu
m Ale atributy mohou mit vlastnosti
m Nastavovatelné pres konstruktur
m Mohou mit i metody
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Vytvofeni vlastnich atribut( 14
m Pojmenovavaci konvence — suffix Attribute
m Suffix neni potfeba uvadét do hrantych zavorek, pouze prvni ¢ast jména

m Atributu z bezpecnostniho hlediska vytvofime jako sealed

m Budeme dédit ze System.Attribute

1 public sealed class MyAttribute : Attribute
2 {
3}

m Omezeni pouziti atributu — pomoci atributu AttributeUsage
m Parametrem je maska z enumu: AttributeTargets

[AttributeUsage (AttributeTargets.Class | AttributeTargets.Field)]
public sealed class MyAttribute : Attribute
{
}

Radek Janostik (Univerzita Palackého v Olomouci) Platforma .NET 6. 11. 2025 24/28


http://www.inf.upol.cz
https://docs.microsoft.com/en-us/dotnet/api/system.attributetargets?view=net-6.0

Vytvofeni vlastnich atribut( 14

m Atribut je tedy Uplné normalni tfida
m Ale mél by byt pouzivan pouze jako nosi¢ dat

1 [AttributeUsage (AttributeTargets.Class) ]

2 public sealed class MyORMContextAttribute : Attribute {
3 public Typel] types;

4 public string someData;

5 public int version;

6 public MyORMContextAttribute (Typel[] types,

7 string someData, int version) {

8 this.types = types;

9 this.someData = someData;

10 this.version = version;
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Uskali a doporugenti k reflexi \14

m Reflexi bychom méli pouzivat pro véci, které nejdou udélat jinak
m Napf. bychom pfes ni neméli volat bézné metody

m Snizuje vykon — VM nemUze délat tolik optimalizaci
m Bezpecnost — v nékterych prostredich mize byt zakazana

m Lze ziskat hodnoty a volat non-public ¢leny trid
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Object Relation Mapping (ORM) @

m Automatické mapovani objektl do relacni databaze
m Nas pohled — transparentni prace s databazi pomoci objektu

m Odstinéni od konkrétni implementace databaze (MSSQL, MySQL, PostgreSQL, ...)

m Dva pristupy

B Code First — Databaze se generuje z programu
B Database First — Programovy kod se generuje dle struktury DB
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Zadani vétsino ukolu @

Navrhnéte a naprogramujte code-first ORM podporujici zakladni operace.

Vlastnosti:

m Volba tfid, které bude spravovat a korektni vytvoreni databazového schématu (2 body)
m VloZeni instance dané tfidy do DB (2 body)

m Vybér instance z DB a editace instance tfidy v DB (2 body)

m Smazani instance dané tfidy z DB (2 body)

m Rozumna architektura, styl prace, celkova funkénost (2 body)

m Bonusové body: funkcionalita ,navic* (WHERE, LIMIT, SKIP, DISTINCT, primarni klice,
vazby, ...)

m Prodlouzeny deadline — ,dva tydny“ (pGlnoc utery 18. 11.)
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