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Co je ORM? A pro¢ ho vubec pouzivat?

»  ORM = Object-Relational Mapping

> Mapovani mezi relaénim svétem (SQL) na objektovy svét
— Z dat v DB tabulkach vytvari objekty, a opacné

»  Sleduje stav/zmény objektu, aby védél co jak uloZzit do DB

»  PFistup k datim je sekundarni task z pohledu programatora

— Nesmi prekazet a zdrzovat od hlavniho tasku - feSeni business problému

“W,  Prezentace dar W

ukiadant
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Bez ORM

string connectionstring =
"Data Source=(local);Initial catalog=Northwind;"
+ "Integrated Security=true";

// Provide the query string with a parameter placeholder.
string querystring =
"SELECT ProductID, UnitPrice, Productname from dbo.products
+ "WHERE UnitPrice > @pricePoint "
+ "ORDER BY UnitPrice DESC;";

// Specify the parameter value.
int paramvalue = 5;

// Create and open the connection in a using block. This
// ensures that all resources will be closed and disposed
// when the code exits.
using (SqlConnection connection =

new SqlConnection(connectionstring))

{

using (5qlionnection connection =

{

new SsqlConnection(connectionstring))

// Create the Command and Parameter objects.
sqlcommand command = new SqlCommand({queryString, connection);
command . Parameters.AddiWithvalue("@pricePoint”, paramvalue);

// Open the connection in a try/catch block.
// Create and execute the DataReader, writing the result
// set to the console window.

try
{
connection.Open();
SqlDataReader reader = command.ExecuteReader();
while (reader.Read())
{
Console.WriteLine("\t{@}\t{1}\t{2}",
reader[@], reader[l], reader[2]);
h
reader.Close();
}
catch (Exception ex)
{
Console.Writeline(ex.Message);
}

console.ReadlLine();
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S ORM (MS Entity Framework)

context =

( order context.SalesOrderHeaders
.Where(h => h.SalesOrderDetails.Any(d => d.UnitPrice > 25080)))
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Console.WritelLine($"{order.SalesOrderNumber}: {order.Customer.Person.FullName}");

Console.ReadKey();




Lightweight ORM (Dapper)

using (var connection = new SqglConnection(conString))

{

var orderDetails = connection.Query<OrderDetail>(
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"SELECT TOP 10 * FROM OrderDetails").TolList();




Zakladni princip ORM

> Navrhnete tfidy pro vasi business doménu
> Reknete ORM, kde je DB a jak se mapuiji DB tabulky na tfidy
) V ORM otevrete ,session“/ ,context”
» Pracujete s pseudo-kolekcemi objektu
—  Filtrujete, pfidavate, odstranujete, upravujete
) Ulozite session => vSechny zmény se promitnou do DB

) ORM framework za vas
—  Spravuje DB connections
—  Vytvafi a vykonava DB commandy
— S vysledkl query hydratuje objekty
—  Sleduje vami provedené zmény objektl (jen nékteré ORM frameworky)

—  Objekty pfevadi na SQL parametry a SQL pfikazy

> Ne v8echny ORM umi vSe uvedené
— Jen mapovani: MyBatis, Dapper, ...
—  Plnotuc¢né: Entity Framework, Hibernate, NHibernate
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Priklad: Create - Read - Update - Delete v EF

using var session = new PeopleContext();

using var transaction = session.Database.BeginTransaction();
var alice = new Customer("Alice", "Sheldon");
session.Customers.Add(alice);

var bob = session.Customers.First(c => c.FirstName == "Bob");
bob.AssignEmail ("bob@example.com™);

var expiredCustomers = session.Customers.Where(c => c.IsExpired);
session.RemoveRange(expiredCustomers);

session.SaveChanges();

transaction.Commit();
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Vyhody a nevyhody ORM

) Vyhody
— Prace s daty tak, jak je to v objektovém jazyku pfirozené

—  Zapouzdreni DB logiky
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+ Chceme se vénovat doméné a neresit (pfilis) DB
—  Prepouzitelnost, testovatelnost, udrzitelnost
* S ORM lIze snadnéji zajistit, nez pfimo s nativnim API ¢i SQL
* napf. slozité grafy objektl
) Nevyhody
—  Zitracite kontrolu nad SQL
—  Velk& obecnost, musi fungovat spolehlivé => ztrata vykonu
— Dalsi slozita vrstva v aplikaci => ztrata vykonu
—  Objektovy jazyk svadi k iterativnimu zpracovani (for cykly)
+ SQL je mnohem efektivné&jsi v hromadnych operacich

 UPDATE .... WHERE ...
* INSERT .... SELECT ...

» Nevyhody Ize vhodnym pouzitim ORM minimalizovat

) ORM je vhodné pro 95% pfipadu v béznych OLTP aplikacich




Historie pristupu k RDBMS z objektovych jazykii

» 1994: TopLink (for SmallTalk)

» 1996: JDK 1.0, TopLink (for Java), ADO (ActiveX Data Objects)
» 1997: JDBC

» 2001: Hibernate

» 2002: .NET 1.0

» 2007: .NET 3.5— LINQ + prvni ORM

» 2008 Entity Framework
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Granuralita

» 1 tabulka vs. vice objektu

Orderltem Orderltem

Orderltemld +d :int

+Product : Product
Discount Price
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Productld

PriceValue

PriceCurrency

DiscountValue

Currency
Currency,

+Value : decimal +Code : string

DiscountCurrency




Dédicnost

+ RegNumber

+ LoadCapacity : Ton (required) + NumberOfSeats : SeatCount (required)

Table per hierarchy (parent only)
) Type = dlSk”mlnétor ("Truck", "BUS")
> Nutnost NULL

— prilis volny relacni model

Ve VvV s

Vehicle
Id
RegNumber NOT NULL
Type NOT NULL
LoadCapacity NULL

NumberOfSeats NULL
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Dédicnost
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+ RegNumber ld &
A RegNumber NOT NULL RegNumber NOT NULL
LoadCapacity NOT NULL NumberOfSeats NOT NULL
+ LoadCapacity : Ton (required) + NumberOfSeats : SeatCount (required)

Table per concrete class (child only)
> Problém unikatnosti kli¢l
» V DB modelu neni vazba vyjadrena

viwv s

»  SlozitéjSi dotazy na spole¢né atributy nadrazeného typu - UNION




Dédicnost

Vehicle

Vehicle Vehicleld

RegNumber NOT NULL

Truck
Vehicleld Vehicleld

LoadCapacity NOT NULL NumberOfSeats NOT NULL

+ RegNumber

T
CEEN

+ LoadCapacity : Ton (required) + NumberOfSeats : SeatCount (required)
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Table per type (parent child)
» Slozité dotazy, vykonoveé nejhorsi chovani

» Relaéni model nedokaze zakazat vicenasobnou dédi¢nost




Identita =
<

» Relacni model > Objektovy model LL
— (Primarni) kli¢ — Reference na objekt 8:)

— lIdentita:a == b al

— Hodnotova rovnost:
a.equals(b)




Navigace

»  Relaéni model »  Objektovy model

— Cizi klice — Jednosmérné reference (mozné a

— Nativné obousmérné vazby vyhodné)
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ShopOrder Orderltem
ShopOrder Orderltem

o o—— .
+1d +PriceValue

CreatedAt ,FK ShopOrderld
+ CreatedAt

L T

PriceValue

Product

Productid

Name




Navigace

» Relac¢ni model

Obousmeérny "god model"

Objektovy model

Lze délit do izolovanych transakcéné
konzistentnich agregatu

Zapouzdfeni, loose coupling,
Domain driven design
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Plocha vs. hierarchicka struktura

» Relacni model

— Flattening queries (JOIN)

— Mozna projekce vybranych
sloupcu

SELECT c.LastName, i.Price, i.Quantity
FROM customer c

JOIN shopOrder o ON
o.customerlId=c.customerId

JOIN orderItem i ON i.orderId=o0.orderId

> Objektovy model
— Primarné graf celych objektu
— Pruchod grafem

foreach( customer in customers)

{

foreach( order in customer.Orders)

{

foreach( item in order.OrderItems)

shoppingInfo = CustomerShoppingInfo(
customer.LastName,

item.Price,

item.Quantity);
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Mapovani modelt
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Mapovani

»  Vlastni propojeni Objektoveho a Relacnhiho modelu

— nejCastéji vimperativhim kédu nebo xml
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— velkeé odlisSnosti a moznosti mezi frameworky
— Tabulky, views, procedury, funkce, sekvence, ...




Priklady definice mapovani

vendorEntity.HasKey(vendor => vendor.Id);
vendorEntity.Property(vendor => vendor.Id).UseHiLo("VendorIdSequence");
vendorEntity.Property(vendor => vendor.CompanyName).IsRequired().HasMaxLength(30);
var emailConverter = new ValueConverter<EmailAddress, string>(

email => email.Value,

value => EmailAddress.Create(value).Value);
vendorEntity.Property(v => v.ContactEmail).HasConversion(emailConverter);

vendorEntity.Property(v => v.Version).IsConcurrencyToken().ValueGeneratedOnAddOrUpdate();

public class Product

{
[Key]
[Column("ProductId")]
public int Id { get; set; }

[MaxLength(30)]
[Required]
public string Name { get; set; }

PROFINIT
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Priklady definice mapovani

hibernate-mapping
class name="Vendor" table="tblVENDOR
id name="1id" type="int" column="VendorlId
generator class="native
id

property name="CompanyName" column="name" type

class
hibernate-mapping

mapper namespace="org.mybatis.example.BlogMapper
select id="selectBlog" resultType="Blog
select id, subject, author from Blog where id
select
mapper

string

#{id}

PROFINIT
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Priklad: Create - Read - Update - Delete v EF

using var session = new PeopleContext();

var alice = new Customer("Alice", "Sheldon");
session.Customers.Add(alice);

var bob = session.Customers.First(c => c.FirstName == "Bob");
bob.AssignEmail ("bob@example.com™);

var expiredCustomers = session.Customers.Where(c => c.IsExpired);
session.RemoveRange(expiredCustomers);

session.SaveChanges();

PROFINIT
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Stav ORM entity v session

>

Priklad, v kazdém ORM trochu

jiné
Sleduje stav objektu

Nékteré ORM sleduji i stav
properties

SaveToDb()

Remove()

Detached

Attach from memory
orlLoad from DB

Unchanged

Add()

SaveToDb()

SaveToDb()

a property

Change

ForDelete

ForUpdate
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Pripojeny rezim
» Jedna session po cely zivot aplikace!

»  Nacteni entity z DB — prezentace na Ul — uprava entit — ulozeni

— | opakované, ale jednou nactena entita typicky zlstane v session

»  Mozné u jednoduchych aplikaci, které neopoustéji scope

— Konzolova aplikace, Windows sluzba, tlusty klient

» | tam lze pouzit jen pro malé scénare!
»  Riziko vykonovych problému - mnoho trackovanych entit (nékteré ORM)

»  Mozny problém s nevalidni entitou, pokud selze ulozeni do DB
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Odpojeny rezim

)

)

Nova session pro kazdou unit of work (operace, web request)

Typicky rezim pro vétSinu aplikaci

DbContext 1

‘ Nadteni entit |/

/"

T~

Prezentace, ufivatelské dpravy

DbContext 2

T

Rekonstituce entit H UloZeni ‘
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Problémy stavu entit

)

Kazdy ORM framework jiné chovani, nutno zohlednit v navrhu
aplikace

Graf objektl: Vlozim fadek objednavky. Ma se vlozit i nova
objednavka (Forlnsert), nebo se jedna o existujici (Unchanged)?

Stejny objekt pripojim do session opakované jako novy
Béhem zpracovani moji session se zmeni radek v DB

Dojde k chybé pfi ukladani, stav objektu v paméti se liSi od DB
Rollback transakce - obnovi se i objekt?

Caching

Views nad tabulkou - ruzné entity ze stejného zdroje
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Priklad nevhodného navrhu prace se stavem v EF

var order = LoadOrder(123);

var firstOrderItem = order.Items.First();
firstOrderItem.Discount = new Money(100, Currency.Czk);

UpdateOrderItem(firstOrderItem);

public ShopOrder LoadOrder(int orderId)

{

}

using var session = new ShopContext();
var order = session.Orders.Include(o=>0.Items).Single(o => 0.Id == orderld);
return order;

public void UpdateOrderItem(OrderItem orderItem)

{

using var session = new ShopContext();
session.Update(orderItem);
session.SaveChanges();

PROFINIT
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Transakcni zpracovani a concurrency

» DB transakce

— Casto samostatny roundtrip - zbyte&né prodlouZeni transakce

tran = dbContext.Database.BeginTransaction(IsolationLevel.ReadCommitted);
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tran.Commit();

»  Distribuované transakce

— Riziko extrémnich vykonovych problému - 2fazovy commit je pomaly

»  Optimistic concurrency

— VétSina ORM ma vestavénou podporu, obvykle ale jen na 1 property v entité

— | to je Casto akceptovatelné feSeni

UPDATE ... WHERE Id=@Id AND ConcurrencyColumn=@0OrigValue
SELECT @@ROWCOUNT

» Nutno fesit deadlocky, serializable konflikty, connection resiliency

— Chovani zavislé na DB serveru







Dotazovani

»  Cely objektovy graf entit

» Projekce do pomocnych data transfer objektu
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» Je treba myslet na vykon - objem dat, slozitost dotazu
» Ktera ¢ast kddu se preklada do SQL a bézi v databazi?
dbContext.Customers

.Where(c => c.LastName == "novak")
.ToList()

.OrderBy(c => c.LastName);




Problémy dotazovani: hluboky entitni graf

var customers = dbContext.Customers SELECT *
.Include(c => c.Orders) FROM customer c
.ThenInclude(o => o.0OrderItems) LEFT JOIN shopOrder o ON o.customerId=c.customerId
.ThenInclude(i => i.Product) LEFT JOIN orderItem i ON i.orderlId=o0.orderlId
.ToList(); LEFT JOIN product p ON p.ProductId=i.ProductId
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Customer columns ShopOrder columns Orderltem columns Product columns
Customer 1 Order 1 Item 1 Product 1
Customer 1 Order 1 Item 2 Product 2
Customer 1 Order 1 Item 3 Product 3
Customer 1 Order 1 Item 4 Product 4
Customer 1 Order 1 Item 5 Product 5
Customer 1 Order 2 Item 6 Product 2
Customer 1 Order 2 Item 7 Product 3
Customer 1 Order 2 Item 8 Product 10
Customer 2 Order 10 Item 9 Product 11
Customer 2 Order 10 Item 10 Product 2
Customer 2 Order 10 Item 11 Product 3
Customer 2 Order 10 Item 12 Product 40
Customer 2 Order 10 Item 13 Product 50
Customer 2 Order 11 Item 14 Product 2
Customer 2 Order 11 Item 15 Product 3
Customer 2 Order 11 Item 16 Product 10

Duplicitni tdaj




Problémy dotazovani: Zpracovani ve smycklach

foreach (var customer in dbContext.Customers)

{

var orders = dbContext.Orders.Where(o => o.CustomerId == customer.Id);
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foreach (var order in customer.Orders)

{

var items = dbContext.OrderItems.Where(i => i.0rderld == order.Id);

foreach (var item in order.OrderItems)

{




NULL, case sensitivity, accent sensitivity

> ne-porovnatelnost null?

dbContext.Customers.Where(c => c.Managerld == );

dbContext.Customers.Where(c => c.ManagerId != );
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— OdliSna NULL logika
* C# (null == null): true, (null = null): false
« SQL: (NULL == NULL): NULL, (NULL <> NULL): NULL

»y databaze Casto case/accent-insensitive

dbContext.Customers.Where(c => c.LastName == "novak");




Lazy loading

> Reference nebo kolekce se nacte, az kdyz na ni v kdédu
pfistoupim

) Nékteré ORM umi lazy loadovat i jednotlivé properties
) Podporuje vétSina ORM, €asto zapnuto implicitné

> Na prvni dojem jednodu$si na pouZiti

customers = dbContext.Customers.ToList();
foreach ( customer in customers)

{

foreach ( order in customer.Orders)

{

foreach ( item in order.OrderItems)

Muze zpUsobit extrémné mnoho roundtript
do DB

V okamziku pfistupu musi byt dostupné
spojeni do DB

Chyba programatora je v kodu Spatné
odhaliteln&

Opravnéné pouziti jen ve vyjimecénych
pfipadech
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Eager loading

»  Musim explicitné definovat které Casti objektového grafu chci
nacist z DB
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» To ale témer vzdy vim

var customers = dbContext.Customers
.Include(c => c.Orders)
.ThenInclude(o => o0.0rderItems)
.TolList();

foreach (var customer in customers)

{

foreach (var order in customer.Orders)

{

foreach (var item in order.OrderItems)

{




Vykonove vlastnosti

» Relacni DB navrzeny pro

— velky objem dat
— hromadné (davkove) zpracovani (UPDATE ... WHERE ...)

»  OOP: zakladni jednotka je jeden objekt

»  Slozité dotazy: SQL v kddu = obejiti mapovaci vrstvy
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> ORM nevhodné pro reporting, analytiku, ETL




Zaver
»  ORM je velmi uziteCné, ale neni vhodné na vSe

»  Nutné kompromisy v objektovém a/nebo relacnim modelu
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» Na vetsi databazi nutna znalost SQL a optimalizace

» Zadné ORM nemuzZe byt pIné platformé& nezavislé




Co si zapamatovat

)

Které 2 zakladni ulohy vétsina ORM zajistuje

Jakeé jsou principialni rozdily mezi objektovym a relaCnim modelem
Co je lazy loading a v ¢em je problematicky

Pro co je ORM vhodné a pro co neni

K ¢emu ORM vyuziva stav entity a jak souvisi s aktualnimi daty v
DB
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Dekujeme
Za pozornost

PROFINIT Profinit EU, s.r.o.
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