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Ectb nn ORM kpyde
SwiftData

Cepren bananaes, pykoBoauTenb oTaena
pa3paboTkn MmobunbHoro npunoxeHuns «MNB3».
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Cepren bananaes

PykoBoauTtenb otaena pas3padboTku MOBUITbHOro
npunoxeHns «MNB3»

@ 15 net onbiTa B MOBUIbHOW pa3paboTke

@ 10 net pykoBOXY NoabMM

@ 9 net npenoaato Ha kypcax iOS



PasButne tembl

3aTtackuBaem Ha iOS cepBepHbIn ORM noa SQLite
(npowwsnio 23 mapTta) o ToMm, novyemy He xoTum CoreData/SwiftData

BbiOnpaem xpaHunky gaHHbix ansa iOS npoekrta
(npowsio 12 anpend) o Tom Kak xopow Fluent

‘4 *\
weesee EcTtb nn ORM kpyuye SwiftData
2024 Spring (1 nioHa) CpasHuBaem Fluent no nponssoautensHoctn co SwiftData, Realm
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PenaktupoBaHue cTpyktypbl b1

o0 e »

Ba < & cekikapeye Cekikapeye
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@ Spending
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(@ Default

Outline Style
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Add Entity
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import CoreData

class DataController: NSObject {
var managedObjectContext: NSManagedObjectContext
init(completionClosure: @escaping () —> ()) {
//This resource is the same name as your xcdatamodeldd contained in your project
guard let modelURL = Bundle.main.url(forResource: "DataModel", withExtension:"momd") else {
fatalError("Error loading model from bundle")
}
// The managed object model for the application.
// It is a fatal error for the application not to be able to find and load its model.
guard let mom = NSManagedObjectModel(contentsOf: modelURL) else {
fatalError("Error initializing mom from: \(modelURL)")
I

let psc = NSPersistentStoreCoordinator(managedObiectModel: mom)
managedObjectContext = NSManagedObjectContext(concurrencyType:
NSManagedObjectContextConcurrencyType.mainQueueConcurrencyType)
ManagedUbjectContext.persistentstorecoordinator = psc
let queue = DispatchQueue.global(qgos: DispatchQoS.QoSClass.background)
queue.async {
guard let docURL = FileManager.default.urls(for: .documentDirectory, in: .userDomainMask).last else {
fatalError("Unable to resolve document directory")
b

let storeURL = docURL.appendingPathComponent('"DataModel.sqlite")

do {
try psc.addPersistentStore(ofType: NSSQLiteStoreType, configurationName: nil, at: storeURL, options: nil)
DispatchQueue.main.sync(execute: completionClosure)

} catch {
fatalError("Error migrating store: \(error)")

b
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CoreData: 3anpochb! k B/l

NSPredicate(format: "name == %@", "Python")

struct CoreDataRequest {

@FetchRequest (
sortDescriptors: [SortDescriptor(\.name)],
predicate:|NSPredicate(format: '"name == %@", "Python")
)

var languages: FetchedResults<ProgramminglLanguage>

@objc

class ProgrammingLanguage : NSManagedObject {
var name: String = ""

Iy
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[Tpobnembl CoreData

01 OnucaHue mopgenwu

OTBA3aHO OT KOAga camon Moaenu

02 CnoxHasa padboTa ¢ noToKamMum
Yepes GCD

03 3anpocskl Yepe3 Predicate

TeKkcT nHTepnpetmpyetcsa B Runtime

Murpauusa cxem
Tpebyetcsa onncaHne obenx Bepcum
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@ 2011

@ 2016

@ 2017

@ 2019

@ 2021

@ 2023

| l CoreData

9 SWIFT
A

J + N

Property Wrappers

D) SwiftData

i0OS 5

i0S 10

i0S 11

i0S 13

i0OS 15

i0S 17



SwiftData peluaet npobnembl CoreData

01 OnuncaHue mogenu

02 MHoronOTquocn:

03 3anpocsbl Yyepe3 Predicate

04 Murpauusa cxem
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Backend Ha Swift

>\

OVAPOR
KITURA

Y 1PV MHE TAKOW
D wiwi® HE bbl/10

SWIFT EXPRESS
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Vapor 3 (2017)

VAPOR Swift amazon
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CepBepcang Ha Swift n npumeHeHne
TEXHONOrMn Vapor B NpogakLUHe

Panda-Meetup

O6pasoBatesibHbli NMPoeKT poccumuckoro IT-coobulecTsa.
becnnaTHble MUTanbl B peruoHax

https://www.youtube.com/watch?v=xD5E37pSpKI
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Pa3sutue
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~

&) Swift

Property Wrappers

@ 2019
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https://github.com/vapor/fluent
https://github.com/vapor/fluent
https://github.com/vapor/fluent
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FluentSQLite

Swift Package
Manager

let package = Package(
name: "fluent-sqlite-driver",
platforms: [
.mac0S(.v10_15),
.10S(.v13),

.watch0S(.v6),
.tv0S(.v13),

ozoNijech
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HacTtpanBaem Fluent Ha paboty ¢ Sqlite

private

static var threadsCount: Int {

System.coreCount

by

private
private
private
private

var group = MultiThreadedEventLoopGroup(numberOfThreads: threadsCount)
var pool = NIOThreadPool(numberOfThreads: threadsCount)

var_Llog = Loqger(label: "DB™)

var migrations: Migrations = Migrations()

let path = getDocumentsDirectory().appendingPathComponent("sqlite.db")

let configuration = SQLiteConfiguration(storage:.file(path: path.absoluteString))

pool.start()

dbs = Databases(threadPool: pool, on: group)
dbs.use(.sqlite(configuration), as: .sqlite)

public var|db: Database {
dbs.database(logger: log, on: dbs.eventLoopGroup.next())!

}
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EventLOOpG rOUp [pynna umknos ang 3anycka Future Ha BbIGpaHHOM NOTOKe

n3 SwiftNIO Swift Non-blocking input/output
Runt-eop-
1 Non-blocking input/
NIOThreadPool =  NIO-ELT on-blocking input/output

Event Loop Thread

1 Combine SWiftNIO

EventLoop 11
Group
1 '

Databases

0
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Fluent-cywiHOCTb

final class TodoEntity : Model {
static var schema: String = "Todo"

@ID(key: .id)
var id: UUID?

final class TodoGroupEntity : Model {
@Field(key: '"name")

var name: String static var schema: String = "TodoGroup"

@OptionalField(key: '"comments'") @ID(key: .id)
var comments: String? var 1id: UUID?

@OptionalField(key: "date") @Field(key: "name")
var date: Date? var name: String

@OptionalParent(key: "group_id“) @Children(for: \.$group)
var group: TodoGroupEntity? var todos: [TodoEntityl

@OptionalField(key: "priority")
var priority: Int?

var count: Int
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CpaBHeHue ¢ Realm n SwiftData

final class TodoEntity : Object { @Model
final class TodoEntity {
@Persisted (primaryKey: true)
var id: UUID @Attribute(.unique)
var id: UUID?
@Persisted(indexed: true)
var name: String @Attribute(.spotlight)
var name: String
@Persisted
var comments: String? var comments: String?

@Persisted var date: Date?
var date: Date?

@Attribute(.spotlight)
@Persisted var group: TodoGroupEntity?
var group: TodoGroupEntity?

@Attribute(.spotlight)
@Persisted(indexed: true) var priority: Int?
var priority: Int?

@Transient
var count: Int = 0 var count: Int =
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References Realm n SwiftData

@Model
final class TodoGroupEntity {
final class TodoGroupEntity : Object {
@Attribute(.unique)
@Persisted(primaryKey: true) var id: UUID?
var id: UUID

var name: String
@Persisted

var name: String @Relationship(

deleteRule: .cascade,
@Persisted(originProperty: "group") inverse: \TodoEntity.group
var todos: LinkingObjects<TodoEntity> )

var todos: [TodoEntity]
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Fluent: ecnu cywHocTn Takou B BL] HeT

struct CreateTodoEntity: AsyncMigration { struct DateTodoEntity: AsyncMigration {

func prepare(on database: Database) func prepare(on database: Database)
async throws { async throws
try await database {

.schema(TodoEntity.schema) try await database
.ignoreExisting() .schema(TodoEntity.schema)
.id () .ignoreExisting()
.field("name", .string, .required) .field("date", .datetime)
field("comments", .string) .update()
.create() ¥

¥

func revert(on database: Database)
// Optionally reverts the changes async throws
// made in the prepare method. {
func revert(on database: Database) try await database
async throws { .schema(TodoEntity.schema)
try await database .deleteField("date")
.schema(TodoEntity.schema) .update()
.delete()
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Fluent: murpaums npu ctapte pabotsl ¢ b1

public func start() async { private var migrator: Migrator? {
let path = getDocumentsDirectory() guard let dbs = self.dbs else {
.appendingPathComponent(“sqglite.db") return nil
.absoluteString s
let configuration: SQLiteConfiguration = return Migrator(
.init(storage:.file(path: path)) databases: dbs,
pool.start() migrations: self.migrations,
dbs = Databases(threadPool: pool, on: group) logger: self. log,
dbs?.use(.sqlite(configuration), as: .sqlite) on: self.group.any(),
migrationLoglLevel: .trace
migrations.add(CreateTodoEntity())
migrations.add(DateTodoEntity()) b
migrations.add(CreateTodoGroupEntity())
migrations.add(GroupTodoEntity()) private func autoMigrate() async throws {
guard let migrator = self.migrator
do { else { return }
try lawait autoMigrate()
} catch Tet error { try await
print("Error: \(error)") migrator.setupIfNeeded().flatMap {
¥ migrator.prepareBatch()

}.get()

ozoNiech




-

N

3anpochl
Ha 3anUuchb

ozoN1iech

36



Fluent: cospaHne nnn pegaktnpoBaHme Todo

func editOrAdd() {
IE SR
do {
var todo = TodoEntity(id: nil)

If let findTodo = trv await TodoEntityv
.find(editedTodo?.id, on: DatabaseManager.shared.db)
.get()

{

s
todo.name = name
todo.comments = comments
todo.$group.id = group,id
trylawait todo.save(on: DatabaseManager.shared.db)
finish()
} catch let error{
print("Error: \(error)")

todo = findTodo
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CpaBHeHue ¢ Realm n SwiftData

Fluent: try await todo.save(on: DatabaseManager.shared.db)

try databaseManager.realm.write{
Realm: databaseManager.realm.add(todo)
) I3

let modelContext = ModelContext(DatabaseManager.shared.container)

ES\AITft[)EitEi: modelContext.insert(todo)

try modelContext.save()
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Fluent : nonydeHue cyujHocTeun

Task { @MainActor in
var groups = try await DatabaseManager.shared.db
.query(TodoGroupEntity.self)
.filter(\.%$name ~~ text)
-with(\.$todos)
all()
.map{ item in
TodoGroup(name: item.name, todos: item.todos.map{$0.dao})
}

let todos = try await TodoEntity
.query(on: DatabaseManager.shared.db)
filter(\.$name ~~ text)
.filter(\TodoEntity.$group.$id, .equal, .none)
.sort(\.$date, .ascending)
.all()
.map { $0.dao }

groups.append(TodoGroup(id: nil, name: " ", todos: todos))
self.groups = groups
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CpaBHeHue ¢ Realm n SwiftData

var query = databaseManager.realm
.objects(TodoEntity.self)

if !searchText.isEmpty {
query = query
.where {
$0.name.contains(searchText)
}

by

query
.sorted(by: \.name, ascending: true)
.map { $0.dao }

ozoNiech

newContext = ModelContext(DatabaseManager.shared.container)

todosPredicate = #Predicate<TodoEntity>{ entity in
if let priority = entity.priority {
return priority >= startPriority
&& priority <= stopPriority
} else {
return false
¥

todosDescriptor = FetchDescriptor<TodoEntity>(
predicate: todosPredicate,
sortBy: [SortDescriptor(\.priority)]

todos = try newContext
. fetch(todosDescriptor)
.map { $0.dao }




Fluent peluaet Te xe npobnemsbi ¢ 2016

01 OnuncaHue mogenu

02 MHOronoTo4yHoOCTb

03 3anpocsbl Yyepe3 Predicate

Murpauusa cxem
o

04
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Documentation
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https://docs.vapor.codes/fluent/overview/
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TecT - -

10. Reading random 10000 Todos with Name

Stop
3amepsiem 3anunck 1 YTeHus 1 O
OAaHHbIX CYLLHOCTEN
Iteration Count 10,000
Group u Todo ¢ pasHbIMU CeKyH
3anpocaMM On Many Threads nepepblBa
Wait pause (in sec.) 10
Repeat Count 10|
CALCULATION OPTIONS:
Adding Groups
Reading Groups [ )
1 0 Adding Todos W, 1 O O O 0
3aMepOB Reading Todos with Name [ ) HOBTOpOB
Reading Todos with Date [ ) 3arn poca

Reading Todos with Priority

]

Performance
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Group — TOHKa4, Todo — xunpHas

final class TodoGroupEntity : Model { final class TodoEntity : Model {

static var schema: String = "TodoGroup" static var schema: String = "Todo"

@QID(key: .id)
var id: UUID?

@ID(key: .id)
var id: UUID?

@Field(key: 'name")
var name: String

@Field(key: "name'")
var name: String

@Children(for: \.$group)
var todos: [TodoEntity]

@OptionalField(key: '"comments")
var comments: String?

@OptionalField(key: "date")
var date: Date?

@OptionalParent(key: "group_id")
var group: TodoGroupEntity?

@OptionalField(key: "priority")
var priority: Int?

var count: Int
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SwiftData

Write Read
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Realm

Write Read
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Fluent

Write Read
1,00 16,00
> >
()] (]
8_ 0,75 ﬂ (3)' 12,00
o (b}
[ [
@] (@]
ke ke
o 0,50 o 8,00
© ©
: :
2 0,25 = 400
= =
0,00 0,00
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100

ozoNiech

DB Records count (thousands)

— Add Groups Add Todos

DB Records count (thousands)

— Read Groups
Read Todos with name
Read Todos with date
— Read Todos with priority
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" SwiftData

Realm

™ Fluent

Add Groups

Read Groups

Add Todos

Read Todos with name
Read Todos with date

Read Todos with priority

Add Groups
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Read Todos with name
Read Todos with date

Read Todos with priority
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CpaBHeEHNEe PENMBOPKOB MO 3anncu

Write Group Write Todo
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CpaBHeHMEe Mo YTEHUIO NHAEKCUPOBAHHbLIX NOSen

Read Group with name Read Todo with priority
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PurHanNbHbIN NPUPOCT NPOMN3BOANTENBHOCTU B NPOLEHTaX

ozoNiech

HasBaHue puum SwiftData Realm Fluent

3anmce 0 -50..-500 20..35
UTeHue 0 -10..70 18..22
dunsTpaums - CopTMpoBKa 0 17..44 82..97




[pyrne nokasaTtenu B abCOMOTHbIX BENUYMHAX

HasBaHue punum SwiftData Realm Fluent
Mopaepxka iOS 17 12 13
B Ha ancke (100K records), M6aiiT SYAS 14,9 274
C6opka Ha aucke, M6ant 0,43 14 1 8,4
OnepatusHas namsATb (100K), M6ant 39,3 44 9 63,2
Bpems Debug c6opku, B cek. 1,8 80,7 294
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dunHanbHOEe cpaBHEHUE

HasBaHue dounum - ppenmBopk SwiftData Realm Fluent
CKOpOCTb 3anmcu i ‘O
CKOpOCTb YTEHUS D YoX YoX
dunbrpaums - CopTmposka Q ‘O
Mopnepxka iOS YoX 0
MNamsTb Ha gucke Q YoX )
OnepaTuBHas NamsTh 0> ) >
[opsiaoK B 3aBUCUMbIX CYLLIHOCTSAX Q D ‘0>
dYHKLMOHaNbHbIE 3anpochl Q i Yox
Bpems cbopku YoX Q i
YcKOpeHMe B KOHKYPEHTHbIX 3arnpocax :O- i
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UT0 e BbIOpaThL B npoae”?

@ MoxxHo npocTo ucnonb3oBatbk UserDefaults unu darinsl

@ CoreData, ecnu cyHocTen Mano 1 3anucei noGornbLue

@ Realm: nnoxo 3an1cb 1 KOHKYPEHTHOCTb, OTIIMYHO MOUCK MO TEKCTY
@ Fluent: cpegHeB3BeLLEHHO ONTUManbHO

@ SwiftData: moxerT, koraa-Hubyab. ..
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SwiftData/Realm/Fluent iOS example code

Q) [ml:[m]

o
S

https://github.com/sofbix/DBiOS

G\’C\\““
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@sofbix
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Cnacmbo
3a BHUMaHue!

Cepren bananaes, pykoBoauTenb oTaena
pa3paboTkn MmobunbHoro npunoxeHuns «MNB3».
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