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B nporpamme

o Buepa: uto Takoe geknapaTtmBHble PENMBOPKMU
N OTKYOa OHW B3SISINCH

o CeropgHs: Kak mbl nuwem Ul n kakme ¢ atum
npo6nemsbl

o 3aBTpa: KaK peLatoTCs cerogHsilHme
npo6nembl; CTPOMM CBOM AekiapatnBHbin Ul
$penmMBOpK

o CyacTnumBoe 3aBTpa: kak Mbl CTpouM Jetpack
Compose



Buepa

O AeK/apatuBHOM N MIMNepaTnBHOM




Declarative > Imperative



Declarative # Imperative



Declarative > Imperative



In computer science, declarative programming is a
programming paradigm — a style of building the structure
and elements of computer programs—that expresses the
logic of a computation without describing its control flow


https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Computation
https://en.wikipedia.org/wiki/Control_flow

He KAK, a YTO



How What

fun sum(arr: Array<Int>) { fun sum(arr: Array<Int>): Int {
var result = 0 return arr.reduce { acc, item ->
for (i in © until arr.size) { acc + item
result += arr[i] }
} }

return result



[lpnMep nonpoLye
val a = 4

val b = -2

val result = a + b



'MToKoNeHus

A3bIKOB NPOrpaMMUpoBaHUS



[lokoneHme 1: MalLlnHHbIE A3bIKWU

1010011010110100110101101101101011010110100110101101001
10101101101101011010110100110101101001101011011011010110
1011010011010110100110101101101101011010110100110101101
0011010110110110101101011010011010110100110101101101101
0110101101001101011010011010110110110101101011010011010
11010011010110110110101101011010011010110100110101101101
1010110101101001101011010011010110110110101101011010011
010110100110101101101101011010110100110.



[TokoneHne 1: MalWnHHbIE 93bIKU
00100001 0VOBO100
00110001 00000101
00110001 00OBO1106
01110000 00000001
0000OLBO 00BB61060
11111111 11111110
0000000B 000BOKO



[TokoneHne 1: MalWnHHbIE 93bIKU
00100001 0VOBO100
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11111111 11111110
0000000B 000BOKO



[TokoneHne 1: MalWnHHbIE 93bIKU
00100001 0VOBO100
00010001 00000101
00110001 00OBO1106
01110000 00000001
0000OLBO 00BB61060
11111111 11111110
0000000B 000BOKO



[lokoneHune 2: acceMbrnepHble A3bIKK

How What
001000071 00000100 ORG 100
LDA A
000100071 00000101 ADD B
00110001 00000110 STA C
HLT
01110000 00000001 A DEC 4
)
00000000 00000100 c
11111111 11111110 DEC 0
END

00000000 000000060



[lokoneHune 2: acceMbrnepHble A3bIKK

How What
001000071 00000100 ORG 100
LDA A
000100071 00000101 A
00110001 00000110 STA C
HLT
01110000 00000001 A DEC 4
)
00000000 00000100 c
11111111 11111110 DEC 0
END

00000000 000000060



[lokoneHne 3: A3blk/ BbICOKOIO YPOBHS

How What

ORG 100 _

oA val a = 4
ADD B

STA C val b = -2
HLT

A, DEC 4

5 DEG 2 val result = a + b

C,
DEC ©
END



[lokoneHne 4: A3blkn YPOBHS MOBbILLIEe

How What
fun sum(arr: Array<Int>) { fun sum(arr: Array<Int>): Int {
var result = 0 return arr.reduce { acc, item ->
for (i in © until arr.size) { acc + item
result += arr[i] }
} }

return result



4 nokoneHune

(o}

AbcTparupyert 3e
o bonee npocToe B MCcnonb3oBaHUK
o J1na 6onee cnoXXHbIX 3a4au4

o [JlenaroT HOBble, Bonee cnoXxHble 3agayn bonee
NPOCTbIMMU

o 1C, R, SQL, RegEx

o DSLs: React, RxJava, JetpackCompose



p,eKﬂapaTMBHOCTb cAe/laHa Ha UMMNepaTUuBHOCTH



KTo-TO fomKeH 06 bsaAcHUTb ‘KAK”, 4To6b1 Mbl roBopunu “4T70"



Bo3MOXHOCTb y6eXxaTb B UMNnepaTums

o C, C++:intrinsics, inline ASM

o React: element reference,
componentDidUpdate

o RxJava: PublishSubject

o Jetpack Compose: imperative drawing,
imperative touch-handling, onCommit { .. }



Ul ppenmBOpKN

Buepa u cerogHs

7\




HTML

o $3bIK pa3MeTKku: pasmMeyvaeM, 41O gormkHO 6bITb
Ha aKpaHe

o CTpouM OepeBO U NoKa3bIBAaEM €ro

o OuyeHb OeKrapaTtmnBHO, HO HE 3aBUCUT OT OadHHbIX

o Ul=£()



main_layout.xml

o $3bIK pa3MeTKku: pasmMeyvaeM, 41O gormkHO 6bITb
Ha aKpaHe

o CTpouM OepeBO U NoKa3bIBAaEM €ro

o OuyeHb OeKrapaTtmnBHO, HO HE 3aBUCUT OT OadHHbIX

o Ul=£()



main_layout.xml

o $3bIK pa3MeTKku: pasmMeyvaeM, 41O gormkHO 6bITb
Ha aKpaHe

o CTpouM OepeBO U NoKa3bIBAaEM €ro

o OuyeHb OeKrapaTtmnBHO, HO HE 3aBUCUT OT OadHHbIX

o Ul=£()
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OunHamuyeckun Ul

N3MeHeHnA Ha neTy




100 unread messages Read All




100 unread messages Read All




NuHamMmnyeckmm Ul

O



NuHamMmnyeckmm Ul

O



NuHamMmnyeckmm Ul

KanutaH
INMHAaMNYHOCTb

O



NuHamMmnyeckmm Ul

O



NuHamMmnyeckmm Ul

e Haxanu “Read All”

O



OuHamuyeckum Ul

e Haxanu “Read All”



NunHamMmunyeckum Ul

e Haxanu “Read All”



NunHamMmnueckmn Ul

e Haxanu “Read All”

i
O



NunHamMmnueckmn Ul

e Haxanu “Read All”



NunHamMmnueckmn Ul

e Haxanu “Read All”
e [lpuwno HoBoe coobuieHne



NunHamMmunyeckum Ul

e Haxxarnu “Read All”
e [lpywno HoeBoe coobLeHne %}



NunHamMmunyeckum Ul

e Haxanu “Read All”
e [lpnwno HoBoe coobuieHne



[NunHammnueckmin Ul

e Haxxarnu “Read All”
e [lpywno HoeBoe coobLeHne

O



[NunHammnueckmin Ul

e Haxxarnu “Read All”
e [lpywno HoeBoe coobLeHne

O



NunHamMmunyeckum Ul

e Haxanum “Read All”
e [lpnwno HoBoe coobuieHne
e HoBaga kHonka “undo”



NunHamMmunyeckum Ul

e Haxanu “Read All”
e [lpnwno HoBoe coobuieHne

e HoBaga kHonka “undo”



OunHammnueckumn Ul. JavaScript

val unreadRoot =
document.getElementsByClassName( "unreadRoot") ;

val count = document.createElement( 'div');
count.textContent = 'You have Scount unread messages';

unreadRoot .appendChild(count) ;



MnHamMumnueckmm Ul. Kotlin

val unreadIcon = findViewById(R.id.unread)

if (unreadCount == 0) {
unreadIcon.setVisibility(GONE)

} else if (unreadCount > 0) {
unreadIcon.setVisibility(VISIBLE)
unreadIcon.setCount(unreadCount)

var hasImportant = unreadMessages.exists(it.isImportant)
if (hasImportant) {

unreadCount.setTextColor (Red)
} else {

unreadCount.setTextColor(Blue)



NunHamMmnueckmn Ul



NunHamMmnueckmn Ul

e MHoro coctosstHum
e Eule Bonblie -- nepexoagoB MeXay HUMU

b

L



Ul ppenmBOpKN

CerogHsa v 3aBTpa



HoBbin Ul ppenmBopk

o YOupaeT nepexonbl Mexay COCTOAHUAMM (Ons
pa3paboTumka)

o Ul = f(state)

o  Ob6beguHaeT markup n guHamnyeckoe
obHoBneHne



UL = f(state)
f(false)

f(true)




UL = f(state)
f(false)

f(true)




LVL 3

Markup

s

Dynamic
data
(state)

\




LVL 3

Markup

s

Dynamic
data
(state)
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LVL 3

LVL 4

Markup

s

Dynamic
data
(state)

\

s
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Dynamic markup
UL = f(state)

J




LVL 3

LVL 4

HTML

s

.

React
components

J

.

JavaScript

\
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LVL 3

LVL 4

XML

s

.

@Composable
function

\

Java
Kotlin

J




@Composable

@Composable
fun UnreadSection(count: Int) {
Text(
text = "You have Scount unread messages",

color = if (count > 10) Color.Red else Color.Green

)

if (count > @) {
ReadAllButton()

b



@Composable

Cnmpnqah1p

fun UnreadSection(fount: Int) {

Textt
text = "You have Scount unread messages",
color = if (count > 10) Color.Red else Color.Green
)
if (count > @) {
ReadAllButton()
}



@Composable

Cnmpnqah1p

fun UnreadSection(count: Int)|{

Textt
text = "You have Scount unread messages",
color = if (count > 10) Color.Red else Color.Green
)
if (count > @) {
ReadAllButton()
}



@Composable

@Composable
fun UnreadSection(count: Int) {
Text(
text = "You have Scount unread messages",

color = if (count > 10) Color.Red else Color.Green

)
if (count > @) {

ReadAllButton()
b



@Composable

@Composable
fun UnreadSection(count: Int) {
Text(
text = "You have Scount unread messages",

color = if (count > 10) Color.Red else Color.Green

)
if (count > @) {
ReadAllButton()

}




@Composable

@Composable
fun UnreadSection(count: Int) {
Text(
text = "You have Scount unread messages",

color = if (count > 10) Color.Red else Color.Green

)

if (count > @) {
ReadAllButton()

b



UL = f(state)

f(true)
f(false)



UL = f(state)

UnreadSection(count = 100) UnreadSection(count = 0)

O



UL = f(state)

UnreadSection(count = 100) UnreadSection(count = 0)



UL = f(state)

UnreadSection(count = 100) UnreadSection(count = 0)

?

4P



3aMeHUTb 9KpaH C OAHOro Ha Apyrou -- goporo :(



Upes!

o lcnonb3lyemM BUpTYyaribHylo, JEeLWeBYO BEPCUIO
peanbHoro Ul

o [pn N3MEHEHNM COCTOAHUSA CTPOUM HOBYHO
BUPTYaslbHYIO BEPCUIO

o Cuumtaem diff Mexxgy BupTyanbHbIMM BEPCUAMM

o BblpaxaeM diff kak uMnepaTmnBHbIE onepaLmm
Hapg peasibHbiM Ul






BupTyanbHasa penpe3seHTaums

PeanbHbin Ul (3kpaH)
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preudocode log:

1.
2.
3.

Remove first child of the root
Create new leaf
Assign leaf as a first child of the root
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preudocode log:

1.
2.
3.

Remove first child of the root <---
Create new leaf
Assign leaf as a first child of the root



UL = f(false

{'\ (\
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preudocode log:
1. Remove first child of the root <---

2. Create new leaf
3. Assign leaf as a first child of the root
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preudocode log:

1.
2.
3.

Remove first child of the root
Create new leaf <---
Assign leaf as a first child of the root
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preudocode log:

1.
2.
3.

Remove first child of the root
Create new leaf
Assign leaf as a first child of the root <---
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preudocode log:

1.
2.
3.

Remove first child of the root
Create new leaf
Assign leaf as a first child of the root



UL = f(false)

( ) [ )

Virtual . Virtual
U #123 UI #956

preudocode log:
1. Remove first child of the root

2. Create new leaf
3. Assign leaf as a first child of the root



UL = f(false)

( ) ( )

Virtual Virtual
U #123 UI #956

‘ Reconciliation I
- ; ; he root

2. Create new leaf
3. Assign leaf as a first child of the root




UL = f(false)

( ) ( )

Virtual Virtual
U #123 UI #956

‘ Reconciliation (auto f&): I
. i i he root

2. Create new leaf
3. Assign leaf as a first child of the root




Reconciliation

auto R
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Reconciliation

o

3apgada: NoCTPOUTb MUHUMarbHbIM Habop
KOMaHp, ong TpaHchopmMauun gepesa A B
nepeso b

NMpo6nema: OOLLMM aNIlrOPUTM NOCTPOEHUS
Habopa onepavuumn, HeobxoaAnUMbIX O
TpaHcdopMaLum OgHOro gepeBsa B gpyroe
nmMmeeT ckopocTtb O(N"3)



https://grfia.dlsi.ua.es/ml/algorithms/references/editsurvey_bille.pdf

Reconciliation. PewweHue

o Xoueub bbicTpee? [NlocTaBb KaLWmK!

o YnpouieHue 1: ECrnin 3TO TOT )K€ caMbIN 31IEMEHT,
3TO Mbl MOXEM ero oOHOBUTb, a He
nepecymTbiBaTb NOMHOCTbLIO €ro Nogaepeso

o Ynpou,eHue 2: Ecnn BXogHble OaHHbIe 3TOro
KOMMOHEHTA HE MEHSIFOTCSI -- HE MEHSIETCSA U

noaaepeBo, KOTOPOE EMY COOTBETCTBYET

o Torpga MoxeM obHoBnaTb 3a O(n)



HexknapatueHbin Ul dpenmeopk

o Ul = f(state)

o Jlna Hac: YbupaeT nepexonbl Mexay
COCTOSIHUSAMM

o BHyTpu: ONTUManbHO OCYLLLECTBNAET 3TU
nepexonbl (Reconciliation)



HexknapatueHbin Ul dpenmeopk

o Ul = f(state)

o Jnsa Hac: YbupaeT nepexonbl Mexay
COCTOSIHUAMI

o BHyTpu: ONTUManbHO OCYLLLECTBAET 3TU
nepexonbl (Reconciliation)



Jetpack Compose

BHYTpU*

O\




*[lanee uayT AeTanu UMnaeMeHTaLMu 1 OHU MOTYT
(v 6ynyT!) MeHATbCS



XpaHeHue BUpPTYaNlbHOM pernpe3eHTalum



Gap buffer

GAP =




Gap bUﬁer Insert O(1)

GAP =




Gap buffer

GAP =




Gap buffer

GAP =

®[0o)




Gap buffer

GAP =

130 2




Gap buffer
invalidation

GAP =

130 2




Gap buffer
invalidation

Update O(1)

GAP =

& (o0




Gap buffer
invalidation

GAP =

& (o0




Gap buffer
invalidation

Gap move: O(n)

GAP =

L g




Gap buffer
invalidation

Insert O(1)

GAP =

L g




Gap buffer
invalidation

GAP =

ole¢lo)p

L g




Gap buffer
invalidation

GAP —

ole¢lo)p

Gap extend: O(1)




Mobius: 0.0




@Composable
fun Counter(title: String) A
var count by state { o6f }
Button(
text = "Stitle: Scount”,
onClick = { count++ }



@Composable
fun Counter(title: String) {
var count by state { of }
Button(
text = "Stitle: Scount”,
onClick = { count++ }




fun Counter(Scomposer:Composer, Skey: Int,title: String) {
Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456
text = "Stitle: Scount"”,
onClick = { count++ }

)

Scomposer.end




fun Counter(Scomposer :Composer, Skey: Int,title: String) {
Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456
text = "Stitle: Scount",
onClick = { count++ }

)

Scomposer .end



fun Counte (Scomposer:Composer,ISkey: Int,title: String) {
Scomposer. VA
Scomposerlkey=123) { of }

var coun 0 T e
text = itle: Scount',

onClick = { count++ }

VamN

)

Scomposer.end



fun Counter(Scomposer:Compose},Skey: Int]title: String) {
Scomposer.start(Skey)

var count by state ompa erlkey=123“ { of }
Button(Scomposer, | key=456

text = "Stitle: ount
onClick = { count++ }

)

Scomposer.end



composer, key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount"”,

onClick = { count++ }

)

Scomposer.end




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

GAP =




Group($key)

fun Counter(Scomposer :Composer,Skey: Int,title: String) {

IScomposer.start(Skey) I I
var count by state(Scomposer,key=123) { of }

Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

} GAP ==




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)

var count by state(S$composer

Button(Scomposer, key=456
text = "Stitle: Scount”,
onClick = { count++ }

)

Scomposer .end

key=123)

{ of }

GAP =

Group($key)

Group(123)




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer, key=123)
Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

{ of }

GAP =

Group($key)

Group(123)

State(Of)




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }

Button(Scomposer,| key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text =)"Stitle: Scount"”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick =|{ count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }

Button(Scomposer, key=456
text = "Stitle: Scount”,
onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




Counter =

Group($key)

Group(123)

State(0Of)

Group(456)

“$title: $count”

{ count ++}

Button(...)

$

= state {}

== Button




O6HOBNEHME BUPTYaJIbHON penpe3eHTaLuum



fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




New value came

fun Counter(Scomposer :Composer, Skey: Int,
Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456
text = "Stitle: Scount”,
onClick = { count++ }

)

Scomposer .end

) A

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

$

Button(...)

$




fun Counter(Scomposer :Composer, Skey: Int,

Scomposer.start(Skey)

var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




fun Counter(Scomposer :Composer, Skey: Int,

Scomposer.start(Skey)

var count by state(S$composer

Button(Scomposer, key=456
text = "Stitle: Scount”,
onClick = { count++ }

)

Scomposer .end

key=123)

{ of }

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




fun Counter(Scomposer :Composer, Skey: Int,
Scomposer.start(Skey)
var count by state(Scomposer, key=123)
Button(Scomposer, key=456
text = "Stitle: Scount”,
onClick = { count++ }

)

Scomposer .end

{ of }

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




fun Counter(Scomposer :Composer, Skey: Int,
Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }

Button(Scomposer,| key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




fun Counter(Scomposer :Composer, Skey: Int,
Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text =)"Stitle: Scount"”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




Group($key)

fun Counter(Scomposer :Composer, Skey: Int, ) A
Scomposer.start(Skey) Group(123)
var count by state(Scomposer,key=123) { of }
State(Of)

Button(Scomposer, key=456

text = "Stitle: Scount", Group(456)

onClick = { count++ } . .
) : $count
$composer .end { count ++ }

S Button(...) S

GAP =




fun Counter(Scomposer :Composer, Skey: Int, ) { GrOUp($keY)

Scomposer.start(Skey) Group(123)
var count by state(Scomposer,key=123) { of }

Button(Scomposer, key=456 State(0f)
text = "Stitle: Scount”, Group(456)
onClick = { count++ } . .

) : $count

Scomposer .end { count ++ }

S Button(...) S -4—

GAP =




fun Counter(Scomposer :Composer, Skey: Int, ) { GFOUp($key)

Scomposer.start(Skey) Group(123)

var count by state(Scomposer,key=123) { of }

Button(Scomposer, key=456 State(0f)
text = "Stitle: Scount”, Group(456)
onClick = { count++ } . .

: : $count

Scomposer .end { count ++ }

GAP =




fun Counter(Scomposer :Composer,Skey: Int,title: String) {

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount”,

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




O6HoBNEeHMe BUPTYas/IbHON pernpes3eHTauum
Conditional logic



@Composable
fun Feeds(items: List<FeedItem>) {
if (items.isEmpty) {
Text("No feeds")
} else {
FeedList(items)



fun Feeds(Scomposer:Composer, Skey: Int,items: List<FeedItem>) ({
if (items.isEmpty) {
Scomposer.start(123)

Text(Scomposer, key = .., "No feeds")
Scomposer .end

} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)

Scomposer .end



fun Feeds(
Scomposer: Composer, Skey: Int, items: List<FeedItem>

) A
if (items.isEmpty) {
Scomposer.start(123)

Text(Scomposer, key = .., "No feeds")
Scomposer.end
} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)
Scomposer.end GAP =




fun Feeds( Group(123)

Scomposer: Composer, Skey: Int, items: List<FeedItem>

- No feeds")
Scomposer.end
} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)
Scomposer.end
} GAP =




fun Feeds(
Scomposer: Composer, Skey: Int, items: List<FeedItem>

) A
if (items.isEmpty) {

r start(123)
Text(Scomposer, key = .., "No feeds“)l
o IIL.;

} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)
Scomposer.end

GAP =

Group(123)

S

Text(...)

S




New value came

fun Feeds(
Scomposer: Composer, Skey: Int,

) A
if (items.isEmpty) {
Scomposer.start(123)

Text(Scomposer, key = .., "No feeds")
Scomposer .end

} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)

Scomposer .end

GAP =

Group(123)

S

Text(...)

S




fun Feeds( Group(123)

Scomposer: Composer, Skey: Int,

) A

if (items.isEmpty) { ‘%7 Text(...) ‘;7

Scomposer.start(123)

Text(Scomposer, key = .., "No feeds") -
Scomposer .end
} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)

Scomposer .end

GAP =




fun Feeds(
Scomposer: Composer, Skey: Int,
) A
if (items.isEmpty) {
Scomposer.start(123)
Text(Scomposer, key = .., "No feeds")
Scomposer.end

} 4
Scomposer.start(456)
TKey = .., items)

Scomposer.end

b

GAP =

Group(123)

S

Text(...)

S




fun Feeds(
Scomposer: Composer, Skey: Int,

) A
if (items.isEmpty) {
Scomposer.start(123)

Text(Scomposer, key = .., "No feeds")

Scomposer.end

;e 4
Scomposer.start(456)
, Key =

Scomposer.end

b

., items)

GAP =

Group(123)

$

Text(...)

$




fun Feeds(
Scomposer: Composer, Skey: Int,
) A
if (items.isEmpty) {
Scomposer.start(123)
Text(Scomposer, key = .., "No feeds")
Scomposer.end

e 4
Scomposer.start(456)
T Rey = .., items)

Scomposer.end GAP =

}




fun Feeds( Group(456)

Scomposer: Composer, Skey: Int,

) A
if (items.isEmpty) {

Scomposer.start(123)

Text(Scomposer, key = .., "No feeds")
Scomposer.end

;e 4
Scomposer.start(456)
P y = .., items)

Scomposer.end

} GAP =




fun Feeds(

Scomposer: Composer, Skey: Int,

) A
if (items.isEmpty) {
Scomposer.start(123)

} else {

Text(Scomposer, key = .., "No feeds")
Scomposer.end
r+(A56)
| FeedList(Scomposer, key = .., items) I
CONPOScETl . Clld

}

GAP =

Group(456)

S

FeedList(...)

S




fun Feeds(
Scomposer: Composer, Skey: Int, items: List<FeedItem>

) A
if (items.isEmpty) {
Scomposer.start(123)

Text(Scomposer, key = .., "No feeds")
Scomposer .end

} else {
Scomposer.start(456)
FeedList(Scomposer, key = .., items)

Scomposer .end

GAP =

Group(456)

S

FeedList(...)

S




Positional memoization



@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember(items, query) {
items.filter(it.name.contains(query))

'
FeedList(items)

}



@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember(items, query) {
items.filter(it.name.contains(query))

} -

FeedList(items)
}

GAP =




@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember|items,||query) |{
items.filter(it.name.contains(query))

}

FeedList(items) [“A”, “AB”, “BC’]

) e

GAP =




@Composable

fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember(items, query) {

items.filter(it.name.contains(query))

: [“A”, “AB”, “BC”]

FeedList(items)
) A

[“A”, “AB"]

GAP =




@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember(items, query) {
items.filter(it.name.contains(query))

}

FeedList(items) [*A”, “AB”, “BC”]

) e

[“A”, “AB”]

GAP =




@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember|items,| query) {
items.filter(it.name.contains(query))

}

FeedList(items) [*A”, “AB”, “BC”]

) e

[“A”, “AB”]

GAP =




@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember(items,| query)| {
items.filter(it.name.contains(query))

}

FeedList(items) [*A”, “AB”, “BC”]

) e

[“A”, “AB”]

GAP =




@Composable
fun FilterList(items: List<Item>, query: String) {
val filteredItems = remember(items, query) {
items.filter(it.name.contains(query))

}

FeedList(items) [*A”, “AB”, “BC”]

) e

[“A”, “AB”]

GAP =




@Composable
fun Item(name: String) {
val result = remember {
calculation()

}
Text(“Sname: Sresult”)



@Composable
fun Counter(title: String) A
var count by state { o6f }
Button(
text = "Stitle: Scount”,
onClick = { count++ }



@Composable

fun_Counter(title: String) {

var count by state { o6f }

—BUTTON(
text = "Stitle: Scount”,
onClick = { count++ }




@Composable
inline fun <T> state(init: () -> T): MutableState<T> =
remember { mutableStateOf(init()) }



@Composable
inline fun <T> state(init: () -> T): MutableState<T> =
remember { mutableStateOf(init()) }

fun <T> mutableStateOf(value: T): MutableState<T> { ..}



interface MutableState<T> : State<T> {
override var value: T



interface MutableState<T> : State<T> {
override var value: T

interface State<T> {
val value: T



mutableStateOf<T>(initial: T)

o CospaeT nHcTaHc MutableState<T>, koTopbIU
o [lo3BONSET OTCNEXMBATL NPOYTEHUS

o [lo3BonseT 0OHOBMATH TOMNBbKO NPOYMTaBLUMX



Scoped observations

with State<T>




fun Counter(

Scomposer :Composer,
Skey: Int,
title: String

Scomposer.start(Skey)
var count by state(Scomposer,key=123) { of }
Button(Scomposer, key=456

text = "Stitle: Scount",

onClick = { count++ }

)

Scomposer .end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

$

Button(...)

$




fun Counter(

) A

Scomposer :Composer,
Skey: Int,
title: String

Scomposer.start($key)

var count by state(Scomposer,key=123) { of }

Button(Scomposer, key=456
text = "Stitle: Scount"”,
onClick = { count++ }

)

$composer.end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




fun Counter(
Scomposer :Composer,
Skey: Int,
title: String

) A
32:;;;;3?$c;art($key)

var count by state(Scomposer,key=123) { of }

Button(Scomposer, key=456
text = "Stitle: Scount"”,
onClick = { count++ }

)

$composer.end

GAP =

Group($key)

Group(123)

State(Of)

Group(456)

“$title: $count”

{ count ++ }

S

Button(...)

S




fun Counter(

Scomposer :Composer,
Skey: Int,

title: String,

state: MutableState<Int>

Scomposer.start(Skey)
Button(Scomposer, key=456

text = "Stitle: S{state.value}",

onClick = { state.value++ }

)

$composer.end

GAP =

Group($key)

Group(456)

“$title: ${state.count}”

{ state.count++ }

S

Button(...)

$




fun Counter(

Scomposer :Composer,
Skey: Int,
title: String,

state: MutableState<Int>

) A

Scomposer.start(Skey)
Button(Scomposer, key=456

text = "Stitle: S{state.value}",

onClick = { state.value++ }

)

$composer.end

GAP =

Group($key)

Group(456)

“$title: ${state.count}”

{ state.count++ }

S

Button(...)

$




Group($key)

fun Counter(
Scomposer :Composer, Group(456)
Skey: Int,
title: String,

“$title: ${state.count}”

state: MutableState<Int> { state.count++ }

) A

Scomposer.start(Skey) 4%7 Button(...) <;7
Button(Scomposer, key=456

text = "Stitle: S{state.value}", =

onClick = { state.value++ }

)

$composer.end

GAP =




Group($key)

fun Counter(
Scomposer :Composer, Group(456)
Skey: Int,
title: String,

“$title: ${state.count}”

state: MutableState<Int> { state.count++ }

) A

Scomposer.start(Skey) 4%7 Button(...) <;7
Button(Scomposer, key=456

text = "Stitle:| S{state.value}", =

onClick = { state.value++ }

)

$composer.end

GAP =




Group($key)

fun Counter(

Scomposer :Composer, Group(456)
Skey: Int, .
T — 5 K $title: ${state.count}
state: MutableState<Int> Q&} o { state.count++ }
O L
a Fooith
Scomposer.start(Skey) s 4%7 Button(...) <;7
Button(Scomposer, key=456 e
text = "Stitle:| ${state.value}" }" =

onClick = { state.value++ }

)

$composer.end

GAP =




fun Counter(

) A

Scomposer :Composer,
Skey: Int,

title: String,

state: MutableState<Int>

Scomposer.start(Skey)
Button(Scomposer, key=456

(recomposed) when =
count.value changes

text = "Stitle:| S{state.value}",

onClick = { state.value++ }

)

$composer.end

Invalidated

GAP =

Group($key)

Group(456)

“$title: ${state.count}”

{ state.count++ }

S

Button(...)

$




Mobius: 10

Memoization: 84

Increase all!



fun App(counterData: Map<String, MutableState<Int>>) {



fun App(counterData:

Map<String, MutableState<Int>>) {




fun App(counterData: Map<String, MutableState<Int>>) ({
Column {



fun App(counterData: Map<String, MutableState<Int>>) ({
Column {
counterData.forEach { (title, counterState) ->
Counter(title, counterState)

}
}
}




fun App(counterData: Map<String, MutableState<Int>>) ({
Column {

counterData.forEach { (title, counterState) ->
Counter(title, counterState)

}




fun App(counterData: Map<String, MutableState<Int>>) ({
Column {
counterData.forEach { (title, counterState) ->
Counter(title, counterState)
'
Button(
text = "Increase All!",
onClick = {
counterData.forEach{ (_, countState) ->
countState.value++

. O




fun App(counterData: Map<String, MutableState<Int>>) ({
Column {
counterData.forEach { (title, counterState) ->
Counter(title, counterState)
'
Button(
text = "Increase All!",
onClick = {
counterData.forEach{ (_, countState) ->
countState.value++

}




fun App(counterData: Map<String, MutableState<Int>>) ({
Column {
counterData.forEach { (title, counterState) ->
Counter(title, counterState)
'
Button(
text = "Increase All!",
onClick = {
counterData.forEach{ (_, countState) ->
countState.value++

. O




Increase
All



counts.foreach
{it.value ++}



counts.foreach
{it.value ++}

count.value
(scoped read)

count.value
(scoped read)

count.value
(scoped read)



Click!

counts.foreach
{it.value ++}

count.value
(scoped read)

count.value
(scoped read)

count.value
(scoped read)



Click!

counts.foreach

{ }

count.value
(scoped read)

count.value
(scoped read)

count.value
(scoped read)



Click!

counts.foreach
{it.value ++}

count.value count.value
(scoped read) count.value (scoped read)
(scoped read)



O6HOBNAAETCA TOJIbKO TO YTO MOMEHANOCH



State<T> & MutableState<T>

o YTteHue state.value nognmcbiBaeT Bac Ha OOHOBNEHUSA 3TOrO
3HaYeHus

o bbIcTpoe co3pgaHme composition-bound cTtentos

o [loppoepxKa pa3sHbIX CKOYMOB:
NpoYnTan B KOMMNO3NLNU -- KOMMOHEHT NEPEKOMMO3MNPOBasu;
npouunTan B fienayTe -- KOMMNOHEHT nepenenayTuTcs;

nNpoYnTan B CTagum OTPUCOBKM -- KOMIMOHEHT NEPEPUCYETCS



Shared MutableState<> He 6ecnnaTHbIN

o Ecnu Bbl npuHnMmaeTe MutableState kak
napamMeTp KOMMNOHEHTa

o TO 3TOT KOMMOHEHT CMOXET MEHATb CTENT
poouTens

o CraHeT crnoxXxHee crneguTtb 3a 0OLW UM
COCTOSIHUEM CUCTEMDI



@Composable
fun Counter(

countState: MutableState<Int>

) A
Button(
text = "count: S${countState.value}",
onClick = { countState.value += 1 }
)



@Composable

fun App() A
val counterState: MutableState<Int> = state { Of }

Counter(counterState)



@Composable

fun App() A
val counterState: MutableState<Int> = state { Of }
Counter ( )



@Composable

fun App() A
val counterState: MutableState<Int> = state { Of }
Counter ( )



Controlled components
State hoisting



@Composable

fun Counter(
currentCount: Int,
onCountChange: (Int) -> Unit

) A
Button(
text = "count: ScurrentCount"”,
onClick = { onCountChange(currentCount + 1) }
)



@Composable

fun Counter(

currentCount: Int,
onCountChange: (Int) -> Unit

) A

Button(

text = "count: ScurrentCount",
onClick = { onCountChange(currentCount + 1) }



@Composable

fun Counter(
currentCount: Int,
onCountChange: (Int) -> Unit

) |
Button(
text = "count: ScurrentCount",
onClick = |{ onCountChange(currentCount + 1) }
)




@Composable
fun App() {
val counterState: MutableState<Int> = state { Of }
Counter (
currentCount = counterState.value,
onCountChange = { counterState.value += 1 }



@Composable
fun_App() |

val counterState: MutableState<Int> = state { Of }

Counter(
currentCount = counterState.value,
onCountChange = { counterState.value += 1 }



@Composable

fun App() {
val counterState: MutableState<Int> = state { Of }
Counter (

currentCount = counterState.value,

onCountChange = { counterState.value += 1 }




@Composable
fun App() {
val counterState: MutableState<Int> = state { Of }
Counter (
currentCount = counterState.value,
onCountChange = { counterState.value += 1 }



@Composable
fun App() {
var counterStateValue: Int by state { 6f }
Counter (
currentCount = counterStateValue,
onCountChange = { counterStateValue += 1 }



@Composable

fun

App() 4
var counterStateValue: Int by state { 6f }

CTounter(
currentCount = counterStateValue,
onCountChange = { counterStateValue += 1 }



@Composable
funApp() A
var |counterStateValue:| Int by state { 6f }
counter (
currentCount = counterStateValue,
onCountChange = { counterStateValue += 1 }




rmbKoCTb == OTBETCTBEHHOCTb

o MutableState<T> B ny6nunuHbix Al BegeT k
pa3sgeneHunto BnageHns asTMm CTENTOM

o AnbTepHaTumsa 1: controlled components

o AnbTepHaTmBa 2: NnpuHMMaTh State<T> TOMbKO
A9 YTeHud

o C nMmmyTabesnbHbIMM KNacchbl U CTPYKTYypamMu
Taknx Nnpobnem HeT



BMecTO BbIBOAOB

7\




[deknapaTtuBHble GpperMBOPKU abCTparupyroT
UMnepaTmuBHbIE



HeknapaTtusHbie Ul ppenMBOpKMN abCcTparupyroT
o6HoBneHusa Ul n gatot Ham Ul = f(state)



HexknapatuBHblie Ul ppernMBOpKU abCcTparupyroT
o6HoBneHusa Ul n garot Ham Ul = f(state)

BbicTpo o6HoBNAIOT Ul BHYTpU cebs



YT106bI BbI MOMIN 3aHUMATbCA AEUCTBUTENbHO
Ba)>XHbIMU BeLLLaMU*

*Ho noHMManm, Kak aTo pabotaeT BHYTpu



Jetpack Compose over inheritance

QRU/fDay4/®17:30 /4 Track 2 To favorites

Jetpack Compose is a new Ul framework from the Android team which aims to simplify interface development. It combines the declarative approach and
pithiness that Kotlin gives.

In this talk together with the engineer working on Jetpack Compose, we will look at how the Ul components work, how to write your ones and how easy to reuse
and customize them. We will go through creating a complex Ul via a simple example, understand what happens under the hood, what decisions had to be made
during the development process and how Kotlin makes our API better.

Andrey Kulikov
Google

Andrey has been developing Android applications since 2012. He's the author of the popular Transitions-
Everywhere library. having settled in Google he transferred all results from this library to the official AndroidX
Transitions library. Currently working on Jetpack Compose.

Anastasia Soboleva
Google

Anastasia is an engineer at Google working on Jetpack Compose. Prior to that she worked on a few exciting

projects at Amazon as a backend engineer and parallels as an iOS developer. When not working, Anastasia is
doing a bit of everything like sketching, playing badminton, cycling or walking. And she is constantly learning
new languages which she forgets pretty quickly, at the moment these are French and Mandarin.




Ccbinoyku

o [naBHa4
o https://developer.android.com/jetpack/compose

o TyTopman
O https://goo.qgle/lcompose-codelab

o barTtpekep (pnua peksecTbl 1 Harun)
O https://goo.gle/lcompose-feedback

o Kotlin slack, #compose channel
o http://slack.kotlinlang.org/



https://developer.android.com/jetpack/compose
https://goo.gle/compose-codelab
https://goo.gle/compose-feedback

Cnacunbo

Bonpocuku



Ccbinoyku

o [naBHa4
o https://developer.android.com/jetpack/compose

o TyTopman
O https://goo.qgle/lcompose-codelab

o barTtpekep (pnua peksecTbl 1 Harun)
O https://goo.gle/lcompose-feedback

o Kotlin slack, #compose channel
o http://slack.kotlinlang.org/



https://developer.android.com/jetpack/compose
https://goo.gle/compose-codelab
https://goo.gle/compose-feedback

