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Previously On Cash App

® Android, iOS, and web apps all developed natively
® Two week release trains for mobile apps

® Rollout over one to two week perioa
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and pay lower fees at the ATMs
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@ Withdraw anywhere

Withdraw at any ATM in the world,
and pay lower fees at the ATMs
found on our map.

Get fees instantly reimbursed
when you direct deposit

We'll instantly reimburse all fees for
in-network withdrawals and 1
out-of-network withdrawal each
month you direct deposit $300+.
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Unification Goals

® | ogic to be updated outside of app store releases
® Render screens using existing native Ul elements
® Enable creation of new screens without prior knowledge

® Not be a regression on native screen development



K Kotlin Programming Language v
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Kotlinveo Solutions Docs  Community Teach Play Q

Concise. Cross-platform. Fun.

JET
Get started BRAINS  Developed by JetBrains & Open-source Contributors
1=t - m
Multiplatform Server-side Multiplatform libraries Android
Share code on your Modern development Create a library that Recommended by
terms and for different experience with familiar works across several Google for building

platforms JVM technology platforms Android apps
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class PaymentRenderer {
fun render (payment: Payment): String {

Y



class RealPaymentRenderer : PaymentRenderer {

override fun render(payment: Payment): String {
h

'

interface PaymentRenderer : ZiplineService {

fun render (payment: Payment): String









class RealPaymentRenderer : PaymentRenderer {
override fun render(payment: Payment): String {

'
'

zipline.bind<PaymentRenderer>(RealPaymentRenderer())

val renderer = zipline.take<PaymentRenderer> ()

println(renderer.render (Payment(..))



class RealPaymentRenderer : PaymentRenderer {
override fun render(payment: Payment): String {
/* Fancy new impl */
'
'

zipline.bind<PaymentRenderer>(RealPaymentRenderer())

val renderer = zipline.take<PaymentRenderer> ()

println(renderer.render (Payment(..))
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data class Column/(
val children: () -> Unit,

)

data class TextInput (
val hint: String,
val text: String,
val onTextChanged: (String) -> Unit,
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Design System Schema

data class Column/(
val children: () -> Unit,

)

data class TextInput (
val hint: String,
val text: String,
val onTextChanged: (String) -> Unit,



@ Colleague
It's available from API 21+ :)




data class Row(...)
data class Column(...)

data class Image( @ b
val url: HttpUrl,
val size: ImageSize,
val borderStyle: BorderStyle,

It's available from API 21+ :)

data class Text(
val text: String,
val font: FontFamily,
val style: FontStyle,



W

Colleague

It's available from API 21+ :)

data class ContactlItem(
val name: String,
val 1mage: HttpUrl,
val content: () -> Unit,

data class Text(
val text: String,
val font: FontFamily,
val style: FontStyle,



data class Row(...) data class ContactItem(

data class Column(...) val name: String,
val i1mage: HttpUrl,
data class Image( val content: () -> Unit,
val url: HttpUrl, )
val size: ImageSize,
val borderStyle: BorderStyle, data class Text(

) val text: String,
val font: FontFamily,
data class Text( val style: FontStyle,
val text: String, )
val font: FontFamily,
val style: FontStyle,



Compose

data class Column/(
val children: () -> Unit,

)

data class TextInput (
val hint: String,
val text: String,
val onTextChanged: (String) -> Unit,



Compose

data class Column ( @Composable fun Column (

val children: () -> Unit, children: @Composable () -> Unit,
) ) 1 .« }
data class TextInput ( @Composable fun TextInput(

val hint: String, hint: String,

val text: String, text: String,

val onTextChanged: (String) -> Unit, onTextChanged: (String) -> Unit,

) ) { .. }



Compose

@Composable fun Column (
children: @Composable () -> Unit,

) 1 - }

@Composable fun TextInput (
hint: String,
text: String,
onTextChanged: (String) -> Unit,

) 1 - }



Compose

Column {

var query by remember { mutableStateOf("") }
TextInput

hint = "Search"”,

text = query,

onTextChanged = { query = 1t },
)
val 1mages = LoadImages(guery)
ScrollableColumn {

for (i1mage 1n 1mages) {

Image(url = 1mage.url)

'



Widget Bindings
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)
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data class Column (
val children: () -> Unit,

)

data class TextInput
val hint: String,
val text: String,
val onTextChanged: (String)

Widget Bindings

-> Unit,

interface Column<T : Any> : Widget<T> {

val children: Widget.Children<T>
}

interface TextInput<T : Any> : Widget<T> {

fun hint(hint: String)
fun text(text: String)
fun onTextChanged(onTextChanged:

((String)

-> Unit)?)



Widget Bindings

interface Column<T : Any> : Widget<T> {
val children: Widget.Children<T>

}

interface TextInput<T : Any> : Widget<T> {
fun hint(hint: String)
fun text(text: String)
fun onTextChanged(onTextChanged: ((String) -> Unit)?)

}



Widget Bindings

interface Widget<T : Any> {
val value: T

}

interface Column<T : Any> : Widget<T> {
val children: Widget.Children<T>

}

interface TextInput<T : Any> : Widget<T> {
fun hint(hint: String)
fun text(text: String)
fun onTextChanged(onTextChanged: ((String) -> Unit)?)

}



Widget Bindings

interface Column<T : Any> : Widget<T> {
val children: Widget.Children<T>

}



Widget Bindings

class ViewColumn (
override val value: LinearLayout,
) ¢ Column<View> {
override val children = ViewGroupChildren(value)

}

interface Column<T : Any> : Widget<T> {
val children: Widget.Children<T>

}



@Composable
fun MessageCard(..) {
Row(...) {
Image(...)
Spacer(...)

Column {
Text(...)

Spacer(...)

Surface(..) {
Text(...)

'
'
'
'



@Composable ‘
fun MessageCard(..) {
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Text(...)




Spacer(...)
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Surface(..) {
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Surface(..) {
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@Composable
fun MessageCard(..) {
Row(..) {
Image(...)
Spacer(...)

Column {
Text(...)

Spacer(...)

Surface(..) {
Text(...)

'

Text
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LinearLayout
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Redwood Counter Sample

data class TeXt(
val text: String?,

)

data class Button(
val text: String?,
val enabled: Boolean = true,
val onClick: (() -> Unit)? = null,



Redwood Counter Sample

@Composable
fun Counter(value: Int = 0) {
var count by remember { mutableStateOf(value)
Column {
Button( / { count-- })
Text ( Scount ")
Button( / { count++ })
}

}

}



Redwood Counter Sample

Button( , { count-- })
Text ( Scount )
Button( , { count++ })




Redwood Counter Sample

Column {



Redwood Counter Sample

var count by remember { mutableStateOf(value) }

{ count-- }

Scount

{ count++ }




Redwood Counter Sample

@Composable
fun Counter(value: Int = 0) {
var count by remember { mutableStateOf(value)
Column {
Button( / { count-- })
Text ( Scount ")
Button( / { count++ })
}

}

}



Redwood Counter Sample

class AndroidText (
override val value: TextView,
) : Text<View> {
override fun text(text: String?) {
value.text = text



Redwood Counter Sample

val redwoodLayout = RedwoodLayout(this)
val composition = RedwoodComposition(
scope = malnScope,
view = redwoodLayout,
provider = SchemaWidgetFactories
Counter = AndroidCounterWidgetFactory(this),
RedwoodLayout = ViewRedwoodLayoutWidgetFactory(this),

) 1



Redwood Counter Sample

val redwoodLayout = RedwoodLayout(this)
val composition = RedwoodComposition(
scope = malnScope,
view = redwoodLayout,
provider = SchemaWidgetFactories
Counter = AndroidCounterWidgetFactory(this),
RedwoodLayout = ViewRedwoodLayoutWidgetFactory(this),

) 1
)

composition.setContent {
Counter()

}



Redwood Counter Sample

Pixel 5 API 33 < samples.counter...omposeui v > X

Component Tree Q © ¢ X & — ©, [ Layer Spacing:
v [7 DecorView

— v [[[] LinearLayout

'\— ... action_mode_bar_stub
v [] FrameLayout

v [[I] action_bar_root

r .- action_mode_bar_stub
v [] content

v [3 Container ’ ;
v [ HostView ‘

— [_] Button "-1"

—— Ab TextView "Count: 0" | +ﬂ !

— [ Button "+1" b= === - |

—— [JnavigationBarBackground

— [J statusBarBackground



Redwood Counter Sample

class ComposeUiText : Text<@Composable () -> Unit> {
private var text by mutableStateOf("")

override val value = @Composable {
Text( text)

}

override fun text(text: String?) {
this.text = text ?2: ""

¥



Redwood Counter Sample

val factories = SchemaWidgetFactories(
ComposeUiCounterWidgetFactory,
ComposeUiRedwoodLayoutWidgetFactory (),

)

setContent {
CounterTheme {
RedwoodContent(factories) {
Counter()

}
}
}



Redwood Counter Sample

Pixel 5 API 33 ~ % samples.counter....omposeui v ‘ > &

Component Tree Q © ¢ X & — ©, [ Layer Spacing:
v [7 DecorView

— v [[[] LinearLayout

'\— ... action_mode_bar_stub
v [] FrameLayout

v [[1] action_bar_root

r .- action_mode_bar_stub . | A |
v [] content ;

v [C7 ComposeView Count: 0
v [7 AndroidComposeView

v [©) CounterTheme

- — [Tex]
@) MaterialTheme - fexty
@ ProvideTextStyle o EE

@) PlatformMaterialTheme
@ RedwoodContent
@ render
(] Layout
v @) render
— > [ Button
— > Ab Text
— v [ Button
(JSurface
() Box
() Layout
) PravideTextStvle




Redwood Counter Sample

class HtmlText (
override val value: HTMLSpanElement,
) : Text<HTMLElement> {
override fun text(text: String?) {
value.textContent = text

}



Redwood Counter Sample

&) counter X + v

< G O 8 https://cashapp.github.io/redwood/latest/counter/ 2y © » &5 =

\?[ (W {3 Inspector [) Console [ Debugger 1 Network {} Style Editor () Performance »» 0] ee¢ X
Count: 6 Q search HTML 2

| +1] <!DOCTYPE html>
o <html>
» <head>(-</head
v <body>
v<div id="content">
wv<div style="display: flex; flex—direction: column; width: auto; height: ..rflow-y: hidden; align-items:
start; justify—content: start;"> flex
<button>-1</button> |event
<span>Count: 6</span>
<button>+1</button> |event
</div>
</div>
script counter.js script
</body>
</html>

html body » div#content > div

Y Filter Styles chov .cls + @9 @ (@ [ Layout Computed Changes ~

element :i: inline « Flexbox

b

:root i { content_styles.min.css:1 Select a Flex container or item to
—bg: #eee; continue.

——fg: @ #494949;




Redwood Counter Sample

class IosText : Text<UIView> {
override val value = UlLabel().apply {
textAlignment = NSTextAlignmentCenter

}

override fun text(text: String?) {
value.text = text

Y



00 iPhone 13 mini

Redwood Counter Sample '~

000 (] GounterApp CounterApp ) [E8 iPhone 13 mini

b6b1a03 Running CounterApp on iPhone 13 mini

5 ﬁ Q AN ‘ < CounterViewController.swift €3 View hierarchy for CounterApp

o CounterApp PID 66762 6 I/@ &3 CounterApp } UlWindowScene - (Foreground Active)

0%

aund Active)

indowSce e
13.8 MB P ——
T

& Disk Zero KB/s
@® Network Zero KB/s

UlWindowScene - (Foreground Active)

v || UIWindow
v D UlTransitionView
v \:\ UlDropShadowView
v UINavigationController

v D UlLayoutContainerView

> |1} UIFocusContainerGuide - UINavigationController... 1
v [ ] UINavigationTransitionView Count: O
v [ UIViewControllerWrapperView
v CounterViewController ul

v ] uview
v [11] UIStackView
v [= UistackView
v E UlButton - -1
@ UlButtonLabel - -1
> Constraints
v [L] UlLabel - Count: 0
> Constraints
v E UlButton - +1
UlButtonLabel - +1
> Constraints
> Constraints
> Constraints
> Constraints
v [\ UINavigationBar

> [ ] _UIBarBackground ==l 0 Q a |
\[—J e

T T SO RSuni L ATIEIE ey e meae 1 oo

@ CounterApp ) () Thread 1) [ii] 0 mach_msg_trap
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Treehouse Counter Sample

val redwoodLayout = RedwoodLayout(this)
val composition = RedwoodComposition(
scope = malnScope,
view = redwoodLayout,
provider = SchemaWidgetFactories
Counter = AndroidCounterWidgetFactory(this),
RedwoodLayout = ViewRedwoodLayoutWidgetFactory(this),

) 1
)

composition.setContent {
Counter()

}



Treehouse Counter Sample

val redwoodLayout = RedwoodLayout(this)

redwoodLayout,
SchemaWidgetFactories
AndroidCounterWidgetFactory(this),
ViewRedwoodLayoutWidgetFactory(this),



Treehouse Counter Sample

composition.setContent {
Counter()

}



Treehouse Counter Sample

val redwoodLayout = RedwoodLayout(this)
val composition = RedwoodComposition(
scope = malnScope,
view = redwoodLayout,
provider = SchemaWidgetFactories
Counter = AndroidCounterWidgetFactory(this),
RedwoodLayout = ViewRedwoodLayoutWidgetFactory(this),

) 1
)

composition.setContent {
Counter()

}



val redwoodLayout = RedwoodLayout(this)
val rendering = RedwoodRendering(

view = redwoodLayout,

provider = SchemaWidgetFactories(

Counter = AndroidCounterWidgetFactory(this),
RedwoodLayout = ViewRedwoodLayoutWidgetFactory(this),

) 1
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, Pixel_5_API_33 ~ samples.counter....omposeui v | c &

©®1 -2 ~ ~ | Running Devices [& Pixel 5 API 33 I

Column (
width = Constraint.Fill,
horizontalAlignment = CrossAxisAlignment.Stretch,

O PP DA <« O O > Out Of Date C

Carrier =

margin = -Margin(horizontal = 24),
) - { this: ColumnScope
TextInput(
state = searchTlernm,

hint = "Search",

onChange = { searchTerm = it },

)

Column - { this: ColumnScope
for (image : Emojilmage -in filteredEmojis.take( n:20)) {
Row(
width = Constraint.Fill,

verticalAlignment = CrossAxisAlignment.Center,
) - { this: RowScope

Image(

url = 1image.url, Emoii Search

modified: /Volumes/dev/cashapp/r

. . . . . . edwood/samples/emoj i—search/pres 0 file:///Volumes/dev/cashap -«
layoutModifier = LayoutModifier.margin(Margin( all: 8)), enter—treehouse/build/conpileSyn
c/js/main/developmentExecutable/
kotlinZipline/manifest.zipline.j Search
son ~
) Change detected, executing build
/ T e [ = - S ~h~nl) .
- / Text(text = image.label)

BUILD SUCCESSFUL in 1s
}_ 233 actionable tasks: 3 executed
, 230 up-to-date

See the profiling report at: fil
}' e:///Volumes/dev/cashapp/redwood
/build/reports/profile/profile-2
023-04-13-15-33-08.html
}' A fine-grained performance profi
le is available: use the --scan

77
} option.
Waiting for changes to input fil E

€S... (ctrl-d to exit) >
}- ==========> 100% EXECUTIN<k:
============> 100% EXECUTING [2m




® ® ® treehouse-root v ¥ trunk Vv v TextStyleTest v [> I T & & Q © @
ing Devices [2;, Pixel 6 APl 33 hello

D g/ temL : E.J
_ T O DD MHIMAIO0 0D H
-0~ title = { <7 i
9, Text( i o
o . = Bl Activity Activity
Q text = model.title.orEmpty(), B
133 ? style = MooncakeTextStyles.smallBody], <
ellipsize = TruncateAt.End, ] _ o o
max LlneS - .'-/ ',' .;-.L-: Hala Karaki.. Derek ¥ L "
)
PENDING
17
subtitle = '{ ke Cancel
Text(
text = model.subtitle.orEmpty(), COMPLETED
style = MooncakelextStyles.smallBody, Guy Morita
textColor = MooncakeColors.tertiarylLabel, |
imageStart = subtitleDrawable(model), Guy Morita e
elLlipsize = TruncateAt.End,
maxLines = 1, o [New device login e

}, ®

action = ¢

g © &

Action(isReactionDialogVisible, activityItem, model)

},

onClick = {

B O

ain > kotlin > com > squareup > cash > treehouse > activity > (& ActivityltemUi > PaymentHistoryitem Hermit enabled LF UTF-8 ([ 2spaces*i &
{z====z=zz=z=z====> 100% EXECUTING [4m 1s]

> IDLE

> IDLE
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Money @

5:44 <> .

-
Money @

Cash Balance Account & Routing >

$65.57 Cash Balance Account & Routing 2
$19.70

Add Cash Cash Out
Add Cash Cash Out
Savings Free tax filing
Savings > Estimate your >
$0.00 tax refund

Save now, for later

&3,

Buy bitcoin Invest in stocks $OOO

Save now, for later

Bitcoin > Stocks >
e w\j\,—\
More ways to add money $1.19 $543.83
V 2.48% today ¥ 1.43% today

. Direct Deposit >
Get paid up to 2 days faster

$65 () S a @ - %19 C s Q O
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