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AnekcaHap Ho3unk



» 3apaua

* KapTbl 9TO NpocTO?

* [eopgesnueckune KoopAamnHaTtbl N
reoge3nyeckKmne  ripamMsblie.

° PaBHoyFOI'IbeIe " paBHomMnaowaaHble
npoexkunun.

e [OwveHbin Mnp EPSG.

e Compose BO Bceu Kpace
e [eckTon (Bce eLle) MepTB?
e Compose gna 1ex, KTo He B TEME.

« Compose !=React. Paborta co State-
CTPYKTYypaMmu.

Y10 Bynet?

* Wepapxnueckuni State.

* BkaHBe
* Kak pabotaeT kaHBa B Compose.
* ATenepb MKOHKM!
« O6paboTunkm cobbITUNA MbILLIN.

e Cobupaem Bce BMecCTE.




O60 MHe

OupexkTtop LleHTpa Hay4yHoro lNporpammupoBaHumA.

K. ¢.—M. H. no pn3unke yactuu.

[MpenopnaBatens MOTU.

(Co-)pykoBoantenb poccumckoro KUG.

https://sciprog.center/people/Nozik

https://twitter.com/noraltavir

https://t.me/noraltavir
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https://sciprog.center/people/Nozik
https://twitter.com/noraltavir
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HeMHOoro o KapTax

LIOKNAL,

Ypok reorpadum gna Java-
pa3paboTtumukoB. leorpadus
n Java B O4HOM YaillHuKe

MNaBen Kucnos
JoMKNUK

RU @’ Spring and Database

Joker 2022




[eope3nyeckme KoopagmHarhl

* |lllnporta (yron)
* [lonrota (yron)
* /lHOorpa BbiCcOTa (paccToAHMe)

@Serializable
public class GeodeticMapCoordinates(
public val latitude: Angle,
public val longitude: Angle,
public val elevation: Distance? = null,

)

public typealias Gmc = GeodeticMapCoordinates



[eone3nyeckmne oTpe3ku

* [eopes3nyeckasa — npamMon
OTPE30K MUHUMAaNbHOW AJTINHDbI

‘ MeXKAay ABYyMA TOUKaMU Ha
NOBEPXHOCTH.

https://en.wikipedia.org/wiki/Great-circle_distance ® A YTO TaKoe MnpA MOWN?

2a + b\\
3 N\

= 6371.0088 km,

)



https://en.wikipedia.org/wiki/Great-circle_distance

HacKonbKo 3eMn14a He naockaa?

Reference ellipsoid name

Maupertuis (1738)
Plessis (1817)
Everest (1830)

Australian National (1966)
New International (1967)

GRS-67 (1967)

South American (1969)
WGS-72 (1972)
GRS-80 (1979)
WGS-84 (1984)

IERS (1989)

IERS (2003)

Equatorial radius (m)

6,397,300
6,376,523.0
6,377,299.365

6,378,160
6,378,157.5
6,378,160
6,378,160
6,378,135
6,378,137
6,378,137
6,378,136
6,378,136.6

Polar radius (m)

6,363,806.283
6,355,862.9333
6,356,098.359

6,356,774.719
6,356,772.2
6,356,774.516
6,356,774.719
6,356,750.52
6,356,752.3141
6,356,752.3142
6,356,751.302
6,356,751.9

Inverse flattening
191
308.64
300.80172554

298.25
298.24961539
298.247167427
298.25

298.26
298.257222101
298.257223563
298.257
298.25642

https://en.wikipedia.org/wiki/Earth_ellipsoid

a—>b

|

Where used
France
France
India

Australia

South America
USA/DoD
Global ITRS
Global GPS


https://en.wikipedia.org/wiki/Pierre_Louis_Maupertuis
https://en.wikipedia.org/wiki/George_Everest
https://en.wikipedia.org/wiki/World_Geodetic_System#The_United_States_Department_of_Defense_World_Geodetic_System_1972
https://en.wikipedia.org/wiki/GRS_80
https://en.wikipedia.org/wiki/International_Terrestrial_Reference_System
https://en.wikipedia.org/wiki/World_Geodetic_System#WGS_84
https://en.wikipedia.org/wiki/Global_Positioning_System
https://en.wikipedia.org/wiki/IERS
https://en.wikipedia.org/wiki/Earth_ellipsoid

vat Ltalivd = (iL.0 &= 1 J 4 talipiill
val Ul: Double = atan(tanUl)
val sinUl: Double = sin(U1)
val cosUl: Double = cos(U1)
val tanphi2: Double = tan(phi2)
val tanU2 = (1.0 - f) % tanphi2
val U2: Double = atan(tanu2)
val sinU2: Double = sin(U2)
val cosU2: Double = cos(U2)
val sinUlsinU2 sinUl * sinU2

val cosUlsinU2 = cosUl * sinU2
val sinUlcosU2 = sinUl1l * cosU2
val cosUlcosU2 = cosUl * cosU2

PacctoaHune no 6onbLloOMYy Kpyry

Ao = arccos ( sin ¢ sin ¢y + cos ¢ cos ¢y cos(AN)).

[ **
* https://en.wikipedia.org/wiki/Great-circle_distance
*/
fun greatCircleAngleBetween(
rl: Gmc,
r2: Gmc,
): Radians = acos(
sin(rl.latitude) * sin(r2.latitude) +
cos(rl.latitude) * cos(r2.latitude) =*
cos(rl.longitude - r2.longitude)
) .radians

// eq. 13
var lambda: Angle = omega

// intermediates we'll need to compute 's

var A = 0.0

var sigma = 0.0

var deltasigma = 0.0
var lambda®: Angle
var converged = false

PaceroaHune Ha annuncounae

val coslambda: Double = cos(lambda)

// eq. 14
val sin2sigma =
cosU2 * sinlambda * cosU2 % sinlambda +
(cosU1lsinU2 - sinUlcosU2 * coslambda) * (cosUlsinU2 - sinUlcosU2 * coslambda)
val sinsigma: Double = sgrt(sin2sigma)

// eq. 15
val cossigma = sinUlsinU2 + cosUlcosU2 * coslambda

// eq. 16
sigma = atan2(sinsigma, cossigma)

// eq. 17 Careful! sin2sigma might be almost 0!

val sinalpha = if (sin2sigma == 0.0) 0.0 else cosUlcosU2 * s:
val alpha: Double = asin(sinalpha)

val cosalpha: Double = cos(alpha)

val cos2alpha = cosalpha * cosalpha

// eq. 18 Careful! cos2alpha might be almost 0!

val cos2sigmam = if (cos2alpha == 0.0) 0.0 else cossigma - 2
val u2 = cos2alpha * a2b2bh2

val cos2sigmam2 = cos2sigmam * cos2sigmam

// eq. 3

A=1.0+ U2/ 16384 % (4096 + u2 * (-768 + U2 % (320 - 175 »

// eq. 4

val B = U2 / 1024 % (256 + u2 % (-128 + u2 % (74 - 47 % u2)).
I

// eq. 6

deltasigma =

B * sinsigma * (cos2sigmam + B / 4 * (cossigma * (-1 + 2 * cos2sigmam2) -
B / 6 * cos2sigmam * (-3 + 4 * sin2sigma) * (-3 + 4 * cos2sigmam2)))

// eq. 10
val C = f / 16 * cos2alpha * (4 + f * (4 - 3 * cos2alpha))

// eq. 11 (modified)
lambda = omega + (
(1 - C) = f % sinalpha *
(sigma + C % sinsigma * (cos2sigmam + C * cossigma * (-1 + 2 % cos2sigmam2)))
).radians

// see how much improvement we got
val change: Double = abs((lambda - lambda®) / lambda)
if (i > 1 && change < precision) {

......... T




dopmyna BUHCeHTU

https://en.wikipedia.org/wiki/Vincenty%27s_formulae

Start by calculating the following:
Uy = arctan[(1 — f) tan ¢ ]
oy = arctan2(tan Uy, cos ay)
sina = cos U} sin oy

2 _p2 2 _p?
'u.z:cosza(a 7 ):(l—sinza) (abz )

2

u L
A=1+1m (4096 + u® [—768 + u® (320 — 175u*)])

2
__w 27 2 _ 2
B_—lm (256 + u® [—128 +v* (74 — 4Tu?)])

Then, using an initial value o = ﬁ, tterate the following equations until there is no significant change in o

200 =200 + 0

1 B .,
Ag = Bsino {cos(2a'm) + ZB (ucosor [-1+ 20052{20m}] s cos[20] [—3 + 4sin” 0] [-3 + 4 cos’ (2om)]) }
s
=i + Ao
Once o is obtained to sufficient accuracy evaluate:

¢y = arctan2 (sin U cos o + cos Uy sinocosay, (1 — f) \/sin2 o + (sinU; sine — cos Uy coscrcosal}z)

A = arctan2(sinosinay, cosU; cos e — sin Uy sinocosay )

I o

C:Ecos a4+ f(4—3cos’ o]
&Q L=X—(1-C)fsina{c+ Csing (cos[20,] + Ceoso [~1+ 2cos? (20,,)]) }
2 Lo=L+ L
Mlke Gavag han ap = arctan2(sin o, — sin Uy sine + cos U} cosocos a;)
Fgavagies Peanuzauua Ha KoTnuH:
https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-
https://qithub.com/mgavaghan/geodesy core/src/commonMain/kotlin/center/sciprog/maps/coordinates

/GmcCurve.kt



https://github.com/mgavaghan/geodesy
https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-core/src/commonMain/kotlin/center/sciprog/maps/coordinates/GmcCurve.kt
https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-core/src/commonMain/kotlin/center/sciprog/maps/coordinates/GmcCurve.kt
https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-core/src/commonMain/kotlin/center/sciprog/maps/coordinates/GmcCurve.kt
https://en.wikipedia.org/wiki/Vincenty%27s_formulae

[Tpoekumnn

PaBHonnowapgHas

https://en.wikipedia.org/wiki/Hobo%E2%80%93Dyer_projection

PaBHoOyronbHasa

https://en.wikipedia.org/wiki/Mercator_projection

7

\ =4
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https://en.wikipedia.org/wiki/Hobo%E2%80%93Dyer_projection
https://en.wikipedia.org/wiki/Mercator_projection

NunBHbI MUp EPSG

epsg.io”

From MapTiler Team

Coordinate Systems Worldwide

>
( Russia
X

\|
A

SEARCH

OT0 TONbKO Npoekuun, cneyndundHele ansa Poccun

WGS 84 / EPSG Russia Polar Stereographic

Area of use: Northern hemisphere - north of 60°N onshore and offshore, including Arctic.

WGS 84 / North Pole LAEA Russia

Area of use: Northern hemisphere - north of 45°N, including Arctic.

Pulkovo 1942 / CS63 zone CO

Area of use: Armenia; Azerbaijan; Belarus; Estonia (accuracy: 4.5)

WGS 84 / EPSG Arctic zone 3-13

Area of use: Arctic (Russia onshore and offshore)

WGS 84 / EPSG Arctic zone 3-15

Area of use: Arctic (Russia onshore and offshore)

WGS 84 / EPSG Arctic zone 3-17

Area of use: Arctic (Russia onshore and offshore)

WGS 84 / EPSG Arctic zone 3-19

Area of use: Arctic (Russia onshore and offshore)

EVRF2019 height

Area of use: Europe

EVRF2019 mean-tide height

Area of use: Europe

11


https://epsg.io/5940
https://epsg.io/3576
https://epsg.io/3350
https://epsg.io/6077
https://epsg.io/6078
https://epsg.io/6079
https://epsg.io/6080
https://epsg.io/9389
https://epsg.io/9390

MBHbIN MNP EPSG

O Export

OGC WET
OGC WET 2
ESRI WET
PRO).4
Projdjs
JSON
GeoServer
MapServer

Mapnik

PostGIS

Definition: OGC Well Known Text

PROJCS["WGS 84 / EPSG Russia Polar Sterecgraphic",
GEOGCS["WEs 347,
DATUM[ "Wa5_1984",
SPHERDID[ "WGS 84" ,6278137,298.257223563,
AUTHORITY["EFSG", "7838"]],
AUTHORITY["EPSG", "6326"]],
PRIMEM[ “Greenwich"”,a,
AUTHORITY["EPSG", "8381"]],
UNIT[ "degree”,@.8174532925199433,
AUTHORITY["EFSG","2122"]],
AUTHORITY["EPSG","4225"]],
PROJECTION[ “Polar_stereographic™],
PARAMETER[ "latitude_of _origin”,se],
PARAMETER[ "central_meridian",185],
PARAMETER[ "scale_factor",8.394],
PARAMETER[ "false_easting",2eassaa],
PARAMETER[ "false_northing",Zeaseed],
UNIT[ "metre”,1,
AUTHORITY["EPSG","28a1"]],
AUTHORITY[ "EPSG™, "5348" ] ]

Open

12



MapProjection

N3 npoekuunmn B reoge3nyeckme KoopanHaTthbl

VEZS
* @param T the type of projection coordinates O6paTHO
*/
public interface MapProjection<T : Any> {
public fun toGeodetic(pc: T): GeodeticMapCoordinates A3TO MepKaTOp
public fun toProjection(gmc: GeodeticMapCoordinates): T
public companion object {

public val epsg3857: MercatorProjection = MercatorProjection()

}

}

.
LR
0 KoTonioM Bbl NOAYMaNM

13



Web Mercator

public data class WebMercatorCoordinates(val zoom: Int, val x: Float, val y: Float)

* [Tono)keHne KognpyeTcH
TpeMa KoopanHaTaMu:

* X —KOOpAWMHaTa no A4oNroTe B
nukcenax (0 ceepxy)

* Yy —KOOpAMHaTa no wunpoTe B
nukcenax (0 cnesa)

* Zoom — norapnpmMmnyeckas
KoopAaunHaTta «yganeHuma».

 Pazmep KaXkaoro «ramna»

https://www.maptiler.com/google-maps-coordinates-tile-bounds-projection/ 256)(256 *

14


https://www.maptiler.com/google-maps-coordinates-tile-bounds-projection/

Web Mercator

public fun scaleFactor(zoom: Float): Float = (256.0 / 2 / PI % 2f.pow(zoom)).toFloat()

public fun toGeodetic(mercator: WebMercatorCoordinates): GeodeticMapCoordinates A{
val scaleFactor = scaleFactor(mercator.zoom.toFloat())
val longitude = mercator.x / scaleFactor - PI
val latitude = (atan(exp(PI - mercator.y / scaleFactor)) - PI / 4) % 2
return GeodeticMapCoordinates.ofRadians(latitude, longitude)

public fun toMercator(gmc: GeodeticMapCoordinates, zoom: Int): WebMercatorCoordinates? {
if (abs(gmc.latitude) > MercatorProjection.MAXIMUM_LATITUDE) return null
val scaleFactor = scaleFactor(zoom.toFloat()) He ans Bcex LumMpoT padotaet
return WebMercatorCoordinates(
zoom = zoom,
x = scaleFactor * (gmc.longitude.radians + PI).toFloat(),
y = scaleFactor * (PI - In(tan(PI / 4 + gmc.latitude.radians / 2))).toFloat()

15



3arpy3ka tamnos

public data class TileId(

val Zoom: Int, https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-
val 1: Int, compose/src/commonMain/kotlin/center/sciprog/maps/compose/MapTlileProvider.kt
val j: Int,

)

public data class MapTile(

val id: Tileld,
val image: Image, ACVHXPOHHaA 3arpys3ka

public interface MapTileProvider {

public fun CoroutineScope.loadTileAsync(tileId: TileId): Deferred<MapTile>

public val tileSize: Int get() = DEFAULT_TILE_SIZE KOHBepCVIFl KoopaAnHaThbl B
public fun toIndex(d: Float): Int = floor(d / tileSize).toInt() MHOEKC Tanna
public fun toCoordinate(i: Int): Float = (i * tileSize).toFloat()

public companion object {
public const val DEFAULT_TILE_SIZE: Int
I

256 Tamna

ﬁ\\\\\\\(DﬂpeﬂeﬂeHMGKOOpﬂMHaTH

16


https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-compose/src/commonMain/kotlin/center/sciprog/maps/compose/MapTileProvider.kt
https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-compose/src/commonMain/kotlin/center/sciprog/maps/compose/MapTileProvider.kt

3arpy3ka tannos OSM

e 3arpyska Tamna npoucxoanT rno ypay ¢ UHAeKcaMu

private fun TileId.osmUrl() = URL("$osmBaseUrl/${zoom}/${i}/${ji}.png")

private fun TilelId.cacheFilePath() = cacheDirectory.resolve("${zoom}/${i}/${j}.png")

KoHctpymnpyem URL Tanna.

KoHCTpyupyeM nokanbHbIV NYTb B K3LLe K panny.
[TpoBepaeM, eCTb NI NOKanbHbIN Ganin N YNTAETCH TN OH.
Ecnun untaertca, ncnonb3yem.

Ecnu He unTaeTcAa, yoansaem.

Ecnun HeT, TO ckaumnBaeM.

OO0k owh=

17



Compose it

https://github.com/SciProgCentre/maps-kt

18


https://github.com/SciProgCentre/maps-kt

[noccapumn

* Compose — KOMNUIATOPHbIN NarunH, ynpasnaroLwmm
COCTOAHMEM.

* Jetpack Compose - Ul ppenmMBopk, co3gaHHbIN KOMMNaHUEN
Google ana Android.

* Compose Multiplatform — ppenMBopK, co3aaHHbiN JetBrains ansa
pa3dpaboTku B Kotlin Multiplatform (Android, Desktop, HTML,

Wasm, los).

19



Compose, HO He TOT (NpuMep)

https://github.com/JakeWharton/mosaic

Tests: 10 total
Time: @s

20


https://github.com/JakeWharton/mosaic

[leckTon (Bce eLle) MepTB?

(IJPM Desktop applications are dead!

* Pa3pabaTbiBaTb AECKTOMHbIE MPUIOKEHUA JOPOro — HAAO
pa3pabaTbiBaTbh U TECTUPOBATL N0 pa3Hble NaaTopmbl.

* He paboTaet Ha mobuke.

* He paboTtaeT B Bebe.

* 3a4yem, ecnu ecTb electron?

Moscow kotlin group meetup. Alexander Nozik.

18.01.19
JavaFX/TornadoFX.

21



AHaTtoMma Compose anAa T1ex, KTo HE B TEME

BonwebHasa aHHOTaUMA, KOTopas «KpacuT Koay»

/ M BKItOYaeT nnarnH komnunatopa Compose.
@Composable

fun OsmMapPanel(
project: Project,
mapDescriptor: MapDescriptor.Osnm, He BonwiebHaa ¢pyHKLUMA, Aenerar.
selectedObject: AttributeContainer?,
onSelect: (AttributeContainer?) -> Unit

) = with(project) {

1 Construction b bor { e— BonwebHasa ¢pyHKUMA, KOTOpad
var polygonConstruction by remember
mutableState0f<List<Gme>?>(null) NCKNOHaeT 7O, HTO NPONCXOANT BHYTPU

} \ N3 peKkoMno3anunmn.
by

Co3paet o6bekT Tna MutableState. O6 atoM noToM.

22



AHaTtoMma Compose anAa T1ex, KTo HE B TEME

@Composable
fun OsmMapPanel(
project: Project,
mapDescriptor: MapDescriptor.0snm,
selectedObject: AttributeContainer?,
onSelect: (AttributeContainer?) -> Unit,
) = with(project) {

var polygonConstruction by remember {
mutableStateO0f<List<Gme>?>(null)
}

* Composable dpyHKUMA

OCYLLUECTBNMAET OTPUCOBKY U
nepepucoBky (pekoMno3nuunto).

DyHKUMA BbI3bIBAETCA KaXkabl
pas, Korga ee apryMeHTbl
MEHATCA N0 3HAYEHUIO.

PekoMno3nuunsa tTakxe
NPOUNCXOANT KOrga MeHdaeTcA
3HaueHne State BHYTpPU
Composable ¢pyHKLUMN.

e 1na Toro, Yto6bl BbI3BATH

n3mMmeHeHume B Ul HY)KHO N3MEHUTD
KaKoe-TO COCTOAHMUeE.

23



Compose != React.

React Compose

const [age, setAge] = useState(28); var age by remember{mutableState0r(28)}

* Jlrobaa ¢pyHKUMA MOXKET BbITb * Tonbko (@dComposable ¢pyHkumAa aBnaeTca
KOMMOHEHTOM. KOMMOHEHTOM.

* XYyKM MO>XHO OMMCbIBaTb TO/TbKO B * COCTOAIHMA MOXXHO OMNUCbIBATb rae yroaHo
«npeambyne» GyHKLUUN. BHyTpu @Composable ¢pyHkLMN.

« CocToAaHMe nepenaeTca TO/IbKO Yepes * MoxkHo nepegatb 06bekT Tnna State.

napameTpbl (Ha caMoM aene He COBCEM).

24


https://itnext.io/taming-react-with-kotlin-js-and-coroutines-ef0d3f72b3ea

PaboTta co State-cTpyktypamu.

@Stable
interface State<out T> {

val value: T -
}

@Stable
interface MutableState<T> : State<T> {

override var value: T <
operator fun componentl(): T
operator fun component2(): (T) -> Unit

mutableStateMapOf() <+

mutableStatelList0f() «

Korpa komnunatop suaut State, oH
aBTOMaTUYyecKku noanucbiBaeTca Ha ero
N3MEeHEeHUA.

Korga npouncxogut nameHeHue (No
3Ha4yeHuto), To cpabaTbiBalOT BCE
TPUrrepsbl, Ha KOTOpPble eCTb NOAMNMMCKaA.

KapTa, KOTOpad Tpurrepumt pekoMmnoanumro
npn NSMeEHEHNN.

Cnuncok, KOTopbIn TPUrrepuT
PEKOMMNO3NLMIO NPUN UBMEHEHUMN.

25



Mepapxmnueckmnin State: 3agaya

- .

PeTpaHcnauus

55
; Koge-6peik

it
4 |

| &
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Vepapxmnueckmnmn State: 3agaya

background(1734f, 724f, id = "background") { painterResource("joker2023.png") }

group(id = "hall_2") {

rectanglePolygon (
left = 893, right 1103,
bottom = 223, top 406,

) .modifyAttributes { s [oCcMOTPUM, UYTO NPOUCXOANT TYT
ColorAttribute(Color.Blue)
AlphaAttribute(0.4f)

}.onClick {
printin("hall_2")

}

by

group(id = "people") {
icon(XY(815.60535, 342.71313), Icons.Default.Face).color(Color.Red)
icon(XY(743.751, 381.09064), Icons.Default.Face).color(Color.Red)
icon(XY(1349.6648, 417.36014), Icons.Default.Face).color(Color.Red)
icon(XY(1362.4658, 287.21667), Icons.Default.Face).color(Color.Red)
icon(XY(208.24274, 317.08566), Icons.Default.Face).color(Color.Red)
icon(XY(293.5827, 319.21915), Icons.Default.Face).color(Color.Red)

27



epapxmnuecknm State: peannsaund

public fun <T : Any, F : Feature<T>> FeatureRef<T, F>.modifyAttributes(
modify: AttributesBuilder.() -> Unit

): FeatureRef<T, F> / 3. 3aMeHAaeM dunyy No nHAEeKCY HOBOMN GUYEN.
papent.featupf% 1. Pe30nBMM CyLLECTBYHOLLYIO Guuy.
id, — 2. [lenaeM Konwuto ¢ HOBbIM HabopoM aTTpunbyTOB.

resolve().withAttributes { “
AttributesBuilder(this) .apply(modify) .build()
} as F

)

return this KnroueBomn BOMpoC: OTKyAa
Compose 3HaeT, YTo Hago
pekoMnoanpoBaTbcA?

28



epapxmnuecknm State: peannsaund

Bce BonwebcTBO TYT!

public data class FeatureGroup<T : Any>( !/////

override val space: CoordinateSpace<T>,
public val featureMap: SnapshotStateMap<String, Feature<T>> = mutableStateMapOf(),

) : CoordinateSpace<T> by space, Feature<T> {..}

anMep OANHaMnN4YyYeCKoOro ncrnosib30BaHMA:

//remember feature ref
val circleId = circle(centerCoordinates = pointTwo)

scope.launch {
while (isActive) {
delay(200)
circleId.color(Color(Random.nextFloat(), Random.nextFloat(), Random.nextFloat()))

} dnum nmmytabenbHbl, Mbl TYT CO34aEM KOMUIO

29



B kaHBe

30



KaHBa nnun He KaHBa, BOT B YEM BOMPOC?

KaHBa He KkaHBa

* Bce 061beKkTbl oTprcoBaHbl c Ha * Bce pucyetca Composable
NMUKCENbHOW KaHBe. OYHKLMAMMN.

e MeHeO)KMEeHT cTenTta u e CTEUT MeHeaKNTCA caMnM
ONHaMMKa Ha CTOPOHE Compose.
[PUAOXKEHUA. e MO>XHO MCMNONb30BaTb TONMbKO

* MOXKHO aenatb KACTOMHbIN Compose.

peHaep (Hanpumep SVG nnu
JS 6nbnunoTteky).

31



KaHBa N3HYTpU

He koMnoz3abn

@Composable

fun Canvas(modifier: Modifier, onDraw: DrawScope.() -> Unit)

@DrawScopeMarker
@JvmDefaultWithCompatibility
interface DrawScope : Density {

VEzS

* The current [DrawContext] that contains the dependencies

* needed to create the drawing environment

*/ interface DrawContext {
val drawContext: DrawContext

var size: Size

VEZS
* The target canvas to issue drawing commands
*/

val canvas: Canvas

val transform: DrawTransform

| N\
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KaHBa N3HYTpU

Fe
wE

o

Canvas

save(): Unit

restore(): Unit
savelayer(Rect, Paint): Unit
translate(Float, Float): Unit
scale(Float, Float = ...): Unit
rotate(Float): Unit
skew(Float, Float): Unit
skewRad(Float, Float): Unit
concat(Matrix): Unit
clipRect(Rect, ClipOp = ...): Unit
clipRect(Float, Float, Float, Float, ClipCp = ...): Unit

clipPath(Path, ClipOp = ...): Unit

drawLine(Offset, Offset, Paint): Unit

drawRect(Rect, Paint): Unit

drawRect(Float, Float, Float, Float, Paint): Unit
drawRoundRect({Float, Float, Float, Float, Float, Float, Paint): Unit
drawOval(Rect, Paint): Unit

drawOval{Float, Float, Float, Float, Paint): Unit

drawCircle(Offset, Float, Paint): Unit

drawhrc(Rect, Float, Float, Boolean, Paint): Unit

drawArc(Float, Float, Float, Float, Float, Float, Boolean, Paint): Unit
drawArcRad(Rect, Float, Float, Boolean, Paint): Unit
drawPath(Path, Paint): Unit

drawlmage (ImageBitmap, Offset, Paint): Unit

(= DrawTransform
[¥] = size: Size
[¥] = center; Offset

inset(Float, Float, Float, Float): Unit

o
.\.: -

=,
M=
el

=,
M=
el

clipPath(Path, ClipOp = ...): Unit

P
M=
L=

translate(Float = ..., Float = ...): Unit
rotate{Float, Offset = ...): Unit
scale(Float, Float, Offset = ...): Unit

P e
M= =1
R

P
M=
L=

transform{Matrix): Unit

Single responsibility? HeT, He cnbiwanu.

CnoenaeM peanunsauuto kaHBbl gna SVG

clipRect(Float = ..., Float = ..., Float = ..., Float = ..., ClipOp = ...}: Unit
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Canvas SVG backend

internal class SvgDrawContext(val graphics: SVGGraphics2D, override var size: Size) : DrawContext {
override val canvas: Canvas = SvgCanvas(graphics)

override val transform: DrawTransform = asDrawTransform()
} \
internal class SvgCanvas(val graphics: SVGGraphics2D) : Canvas{}

public fun FeatureStateSnapshot<XY>.exportToSvg( ‘\\\\\\\\\‘~\\\\\\\\

viewPoint: ViewPoint<XY>, https://www.ifree.org/ifreesvg/
width: Double, ¢ J = 1=

height: Double,
path: java.nio.file.Path,

McnpaBnaemM KOCAKU MPOEKTUPOBaHUA

) A

val svgString: String = generateSvg(viewPoint, width, height)
SVGUtils.writeToSVG(path.toFile(), svgString)

https://github.com/SciProgCentre/maps-kt/tree/dev/maps-kt-
scheme/src/jvymMain/kotlin/center/sciprog/maps/svg
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https://www.jfree.org/jfreesvg/
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Canvas SVG backend

Screenshot

SVG
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A Tenepb KapTUHKN!

public fun <T :

Any>|FeatureDrawScope<T>.drawFeature(

teature:
): Unit {

val color

val alpha

Feature<T>,

feature.color ?: Color.Red
feature.attributes[AlphaAttribute] ?: 1f

when (feature) {

is ScalableImageFeature -> {
val rect = feature.rectangle.toDpRect().toRect()
val offset = rect.toplLeft

translate(offset.x, offset.y) {

with(painter) {
draw(rect.size)

} \
BoT Takaa KOHCTPYKLMA

NCMNONb3yeTcsa A/19 PUCOBKU
KapTUHOK.

d0ptIn(ExperimentalComposeUiApi: :class)

OTtkyna 6epeTtca Painter?

fun painterResource(

):

resourcePath: String
Painter = painterResource(
resourcePath,
ResourcelLoader.Default

KTo Bngut npobnemy?
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A Tenepb KapTUHKN!

* Painter MOXXHO NOMYy4YnUTb
ToNbko n3 Composable

PYHKLNU

* ANCNonb3yeTcsd OH B He
Composable

val painterCache: Map<PainterFeature<T>, Painter> = features.features.flatMap {
if (it is FeatureGroup) it.features else 1listOf(it)
}.filterIsInstance<PainterFeature<T>>().associatellith { it.getPainter() }
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[1p0O KNNKK

+ BcTpoeHHana noaaep>kka KOPYTUH.

public fun <T : Any> Modifier.canvasControls( + TOTOBbIE 06pa60T‘—II/IKI/I 019 pa3HbIX TUMOB
state: CanvasState<T>, .
features: FeatureGroup<T>, ABUWXKEHUNN.

): Modifier = with(state)d{
pointerInput(Unit) {
detectClicks(
onDoubleClick = if (viewConfig.zoomOnDoubleClick) { - ECnu HeT roToBoro, To 6eaa
, .-

} else null,

onClick = { event ->
Bca npoMe>xyTouHas normka

) } internal, Tak uto

}.pointerInput(Unit) { nepenmcnonb3oBaTb €e HENb3A

awaitPointerEventScope {
while (true) {
val event: PointerEvent = awaitPointerEvent()
event.changes.forEach { change ->

by
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[Z clickGestures.kt

N

42 4

internal suspend fun PointerInputScope.detectClicks(

}: Unit = coroutineScope {

onDoubleClick: (Density.(PointerEvent) -> Unit)? = null,

onLongClick: (Density.(PointerEvent) -> Unit)? = null,

onPress: suspend PressGestureScope.(event: PointerEvent) -> Unit = NoPressGesture,
onClick: (Density.(PointerEvent) -> Unit)? = null,

cending &1 ha chninldn ' . S and ra
sendir s1de that 1t shouvldn't i1ntercept and con

nerial einnal Fn indicn
jecial nal to iIndicate to the

0
cancel/up events as we're only require down events

val pressScope = PressGestureScopeImpl( density: thisf@detectClicks)

awaitEachGesture {
val down :PointerEvent = awaitFirstDownEvent()

down.consume ()

pressScope.reset()

if (onPress !== NoPressGesture) launch {
pressScope.onPress(down)

}

val longPressTimeout :Long = onLongClick?.let {
viewConfiguration.longPressTimeoutMillis

} ?: (Long.MAX_VALUE / 2)

var upOrCancel: PointerEvent? = null

try {

Bupaurte

—_—

/ wait for first tap up or long press
upOrCancel = withTimeout(longPressTimeout) {
waitForUpOrCancellation()

]
if (upOrCancel == null) {
pressScope.cancel() // tap-up was canceled
} else {
upOrcancel.consume()
pressScope.release()
+

} catch (_: PointerEventTimeoutCancellationException) {
onLongClick?.invoke(this, down)
consumeUntilup()
pressScope.release()

if (upOrCancel '= null) {

// tap was successful.

if (onDoubleClick == null) {

¥8 £6 ~ ~

[ TapGestureDetector.kt

A ToXxe He By

Ho npuxopaurtca nué

suspend fun PointerInputScope.detectTapGestures(

Reader Mode
onDoubleTap: ((0ffset) -> Unit)? = null,

onLongPress: ((0ffset) -= Unit)? = null,

onPress: suspend PressGestureScope.(0ffset) -> Unit = NoPressGesture,

onTap: ((0ffset) -> Unit)? = null
coroutineScope {

special signal to indicate T

o ha choyldn' . S and cansum
1de that 1t shovldn't 1ntercept and consume

he canding o
the sending s

0
/ cancel/up events as we're only require down events

val pressScope = PressGestureScopeImpl( density: this@detectTapGestures)

awaitEachGesture {
val down :PointerlnputChange = awaitFirstDown()
down.consume()
lauvnch {
pressScope.reset()

]

if (onPress !== NoPressGesture) launch {
pressScope.onPress(down.position)

]

val longPressTimeout :Long = onlLongPress?.let {

iew g n.longPressTimeoutMillis

I var u : PointerInputChange? = null

// wait for first tap up or long press
upOrCancel = withTimeout(longPressTimeout) {
waitForUpOrCancellation()

—_—

ssScope.cancel() // tap-up was canceled
} else {
upOrcancel.consume()

launch {
cnge.release()

} catch (_: PointerEventTimeoutCancellationException) {
onLongPress?.invoke(down.position)
consumeUntilUp()
launch {

5
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[Ipnno>keHua




Cxe M bl / Touka BXo4a B NPUNo>XeHune

fun main() = application {
Window(onCloseRequest = ::exitApplication, title = "Joker2023 demo", icon = painterResource("SPC-logo.png")) {
MaterialTheme {
‘\\\\\-DeskUn)—cneuM¢quoeOprmeHme
SchemeView(
initialRectangle = Rectangle(XY(0f, Of), XY(1734f, 724f)),
///////' config = ViewConfig(
onClick = { _, pointer -> printin("(${pointer.focus.x}, ${pointer.focus.y})") }

KoOMMNOHEHT > )

CXeMbl background(1734f, 724f, id = "background") { painterResource("joker2023.png") }
group(id = "hall_1") {
polygon (
listof(
XY (1582.0042, 210.29636),

XY(1433.7021, 127.79796),
3aecb Compose XY(1370.7639, 127.79796),

MUP KOHYUNCA, XY(1315.293, 222.73865),
XY(1314.2262, 476.625), HabpacbiBaeM

Ha4yanacb KaHBa XY(1364.3635, 570.4984),
XY(1434.7689, 570.4984), Gunun nnn rpynnol
XY(1579.8469, 493.69244), ¢|/|L| Ha KapTy.
)
).modifyAttributes {

ColorAttribute(Color.Blue)
AlphaAttribute (0. 4F) ®durum Mo>KHO cobupaTh B

}.onClick { oTAE/TIbHbIX MOAYNAX NN

printin("hall_1")
} necepunann3oBbiBaTb.
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C https://github.com/SciProgCentre/maps-
Xe M bl kt/blob/dev/demo/scheme/src/jvmMain/kotlin/joker2023.kt

S
Kode-6peik

EEimmEs

TsN BHOE A
BEHHOMO2ANOMY R
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KapThbl

ba3oBble MPMMUTUBLI (MNHUN,
MapkKepsbl, Ayru).
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public fun <T : Any> FeatureGroup<T>.draggableLine(
M HTe pa KTVI B H OCTb ald: FeatureRef<T, MarkerFeature<T>>,
bId: FeatureRef<T, MarkerFeature<T>>,
id: String? = null,
): FeatureRef<T, LineFeature<T>> A{
var lineld: FeatureRef<T, LineFeature<T>>? = null

bepem cywecTeyroLimne
fun drawLine(): FeatureRef<T, LineFeature<T>> {
MapKepbl val currentId = feature(
lineId?.id ?: id,
LineFeature(
space,
ald.resolve().center,
bId.resolve().center,

ABTOMAaTMU4YECKN CMELLLaEM Attributes {

ZAttribute(-10f)
coeaANHALWYH TNMHNKO lineId?.attributes?.let { from(it) }

)
)

lineld = currentId
[Job6aBnaeM Habnogartena 3a ux y return currentlId

CMeLLeHneM \
ald.draggable { _, _ -> drawLine() }

bId.draggable { _, _ -> drawLine() }

return drawLine()
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LotSeis

* ONTMMM3aLma TpaekTopmnn
cercMopas3BeblBaTe/TbHbIX
Kopabnew.

* [lInHaMmMyeckaa oTPUCOBKaA
TPaeKToOpPUU U NOTNTOHOB.

e [JTonb3oBaTeIbCKMU
NMHTEPPENC.

* Bce 310 Ha geckTone (Ha
Kopabne MoXxeT 6bITb NN0X0 C
BeboM).
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Yero He xBaTaeT a4 cyacTba?

* TpaHchpopMauma koopagnHaTt
onAa npounsBosibHbIX EPSG.
https://geotools.org/

* /IMNopT 1 aKcnopT ¢popMaToB
(HanpuMmep SHP — pawnnbl).

GeoTools

Java ppenmBopk s
paboTbl C cncTteMaMu
KOOpAMHAaT 1 KapTaMu.
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Uto panbLue?




Android

* [TouemMy 6ubnmnorteka He
noanep>XmBaet aHapouna?

* [MoTOMy UTO MHE ObINO NEHb
HacTpauBaTb Noa Hero c6opky m
TeCTUpPOBAaHMUE.

* [MoTOMy UTO Ha aHApPOUAE Y>KE U TaK
OHU eCTb.




Web/Wasm

Compose-html

* https://github.com/JetBrains/co
mpose-
multiplatform/tree/master/exam
ples/html

* [lo3BONMAET NCNONIb30BATb CTEUT
MeHemkMeHT Compose ¢ html
Toramu.

 KaHBa TOXe eCcTb, HO rntoYyHada. B
yacTHocTu He paboTaroT API
Google ona paboTbl C TEKCTOM.

Compose-web
* https://github.com/Kotlin/kotlin-

wasm-examples

* lcnonbayeTt Skiko/Wasm ans
peHgepa KOMMNOHEHTOB
HanpAaMmyto (kak Flutter).

e [1na paboTbl Tpebyetca nobaBuTb

nooaep>xky Wasm taprerta B
MyNbTUNAATPOPMHbIE
bnbnmnortekmn Kotlin.
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https://github.com/JetBrains/compose-

CO m pose - ht m l multiplatform/blob/master/examples/htmU/with-

react/src/jsMain/kotlin/ReactinComposeApp.kt

fun reactInComposeAppExample() {
var videoUrl by mutableStateOf("")
renderComposable(rootElementId = "root") {

A(href = "${window.location.origin}?app=reactApp") { ¢ Pa6OTaeT C Html. TC-)FaMVI, He

} Text("GO TO COMPOSE IN REACT EXAMPLE") Tpe6yeT Skia M ﬂpy)l(VIT C CEO.
Div {

videos.forEachIndexed { ix, url -> * COBMeCTMM C ReaCt. MO)KHO

utton(
s - ¢ BCcTaBnATb React B Compose u

onClick { videoUrl = url }

cyre ¢ obpaTHoO.

Drop-in replacement ana React.

margin(10.px)

) * Habop KOMMOHEHTOB OT/INYAETCH
¥

) { Text("Video ${ix + 1}") } oT Compose Desktop.
}
YoutubeReactPlayerWrapper(videoUrl) ° 3aTO MO)KHO MCnOn b3OBaTb JS

onénmnoTeku.
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https://github.com/JetBrains/compose-multiplatform/blob/master/examples/html/with-react/src/jsMain/kotlin/ReactInComposeApp.kt

BbiBO bl

 KapTtorpadua kyaa cno)kHee, YeM MO>KET Noka3aTbcCA.

e HoO HMYero HeBO3MOXKHOTIO.

e Compose no/sIHOCTbLHO roToB A1Aa ncnonb3oBaHmMa Ha Desktop. V1
ckopo byageTt Mo>kHOo ana Wasm m los.

* Ho nHorpa topyat ywm aHgpounaa n Google API.

(MouTn) BECb KOA, TYT:
https://github.com/SciProgCentre/maps-kt
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