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Y10 Oypert?

» 3apava

* KapTbl 9TO NpocTo?

* [eope3nyeckme KoopauHaTbl U
reogesnyeckme npaMble.

* PaBHOYrosibHble U paBHoOMOLWLAaAHbIE
npoexkunin.

 [uneHbin Mnp EPSG.

e Compose BO BCeM Kpace
* [JleckTton (Bce eLle) MepTB?
e Compose an4a 1ex, KTo He B TEMeE.

* Compose != React. PaboTa co State-
CTPYKTYypamu.

* lepapxmnyeckun State.
* B kaHBe

 Kak pabotaet kaHBa B Compose.
* ATenepb MKOHKU!

e O6paboTumkm cobbITUNA MbILLN.

« CobupaeM Bce BMecTe.



O60 MHe

Ownpektop LleHTpa Hay4dHoro lNporpaMmmMumnpoBaHus.

K. d.—M. H. No pn3unkKe yacTunu,.

[MpenopnaBatens MOTU.

(Co-)pykoBoagutenb 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
https://t.me/noraltavir

[eope3nyeckme KoopanHaThbl

@Serializable

e [lIn pPOTa (erfI) public class GeodeticMapCoordinates(
public val latitude: Angle,
° ﬂ.on rota (yron) public val longitude: Angle,

public val elevation: Distance? = null,

* /lHOrpa BbiCcOTa (pacCcToAHME)

public typealias Gmc = GeodeticMapCoordinates




[eoge3nyeckme oTpe3kn

* [eoge3nyeckas — npamMou
OTPE30K MUHUMANIbHOW AO/INHbI
‘ MeXXay ABYMSA TOUYKaMKM Ha
NOBEPXHOCTM.

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

b= 6356.7523 km \
\

\
|
|
|

N\
2a+ b\

3 \

= 6371.0088 km",



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

HacKonbKo 3eMna He naockKaa?

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)

Equatorialradius (m)

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

6,378,160

Polar radius (m)

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

6,356,774.719

6,378,157.5 6,356,772.2
6,378,160 6,356,774.516
6,378,160 6,356,774.719
6,378,135 6,356,750.52
6,378,137 6,356,752.3141
6,378,137 6,356,752.3142
6,378,136 6,356,751.302
6,378,136.6 6,356,751.9
https://en.wiki i

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

rg/wiki/Earth_ellipsoi

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
https://en.wikipedia.org/wiki/GRS_80
https://en.wikipedia.org/wiki/International_Terrestrial_Reference_System
https://en.wikipedia.org/wiki/World_Geodetic_System
https://en.wikipedia.org/wiki/Global_Positioning_System
https://en.wikipedia.org/wiki/IERS
https://en.wikipedia.org/wiki/Earth_ellipsoid

valtahul = (1.uU-=1) = dhipiiL
valU1: Double = atan(tanU1)
valsinU1: Double = sin(U1)

val cosU1: Double = cos(U1)
valtanphi2: Double = tan(phi2)
valtanU2 = (1.0 - f) * tanphi2
val U2: Double = atan(tanu2)
valsinU2: Double = sin(U2)

val cosU2: Double = cos(U2)
valsinU1sinU2 = sinU1 * sinU2

val cosU1sinU2 = cosU1 * sinU2
valsinUlcosU2 = sinU1 * cosU2
val cosUlcosU2 = cos U1 * cosU2

//eq. 13
varlambda: Angle = omega

// intermediates we'l need to compute 's'
varA=0.0

varsigma = 0.0

var deltasigma = 0.0
varlambdaO: Angle
var converged = false

PacctoaHue no 60onbLLIOMY KpYyry PaceToaHve Ha annuncouvae

a
val coslambda: Double = cos(lambda)

//eq. 14
. , val sin2sigma =
&EF = Arccos [ Eiﬂ {ﬂ] E,in f'tlg —-— 08 .q:lj-l COs qﬁg EUE{&J‘} ) . cosU2 * sinlambda * cosU2 * sinlambda +
¥ f (cosU1sinU2 - sinUlcosU2 * coslambda) * (cosU1sinU2 - sinUlcosU2 * coslambda)
val sinsigma: Double = sqgrt(sin2sigma)

//eq. 15
val cossigma = sinU1sinU2 + cosU1cosU2 * coslambda
* %
/ //cq. 16 o i
* https.//en.wikipedia.org/wiki/Great-circle_distance sigma = atanZ/sinsigma, cossigma)
>k/ // eq. 17 Careful! sin2sigma might be almost 0!

val sinalpha =if (sin2sigma == 0.0) 0.0 else cosUlcosU2 * sinlambda / sinsigma
val alpha: Double = asin(sinalpha)

fun greatc'rcleAngIeBetWeen( val cosalpha: Double = cos(alpha)

. val cos2alpha = cosalpha * cosalpha
rl: Gmc,
2 . G // eq. 18 Careful! cos2alpha might be almost 0!
re: mcl val cos2sigmam = if (cos2alpha == 0.0) 0.0 else cossigma - 2 * sinU1sinU2 / cos2alpha

val u2 = cos2alpha * a2b2b2
val cos2sigmam2 = cos2sigmam * cos2sigmam

): Radians = acos(

sin(rl.latitude) * sin(r2.latitude) + /a3
Cos(rl Iatltude) % Cos(rz |at|tude) % A=1.0+u2/16384% (4096 + u2 * (-768 + u2 * (320 - 175 * u2)))
. . //eq. 4
cos(rl.longitude - r2.longitude) Val B2 /1024 * (256 + u2 * (128 + w2 * (74-47 * u2))
).radians Jea s i
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 * cos2 sigmam2)))
).radians

// see how much improvement we got 7
val change: Double = abs((lambda - lambda0) / lambda)
if (i > 1 && change < precision) {



dopmMyna BuHceHTH

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

Mike Gavaghan

mgavagnan

Start by calculating the following:
Uy = arctan[(1 — f) tan ¢ ]
oy = arctan2(tanU;, cos oy )
sina = cos Uy sinay

2 _ 2 2 32
u2=oosza(a bzb )=(1—sin20:) (a b )

B

2
o u 2(_ 2000 2
A=1+ 1 (4096 + u® [—768 + u* (320 — 175u%)])

2
— 2 2 2
B= T3 (256 + u? [~128 +u* (74 — 47u?)])
Then. using an initial value o = ﬁ, iterate the following equations until there is no significant change in o:

20 = 200 + 0
1 B \
Ag = Bsine {cos(2a'm] + ZB (coscr [-1+ 2(:052(20“1)] % cos20y) [ 3+ 4sin* o] [-3 4 4 cos® (2am)]) }
&
=11 + Ao

Once o is obtained to sufficient accuracy evaluate:

¢y = arctan2 (sin Uy coso + cos Uy sinoecosay, (1 — f) \/s.i.n2 o+ (sinlU; sin o — cos U} cos o cos ey }2)

A = arctan2(sinosina;,cos Uy cose — sin Uy sinocosay )

C=%cos2a[4+f(4—3cos2a)]
L=X—(1-C)fsina{c+ Csino (cos[20,] + Ccoso [~1+ 2cos? (20,,)]) }
Lo=L+ L

ap = arctan2(sina, — sinl/; sine + cos U} cos o cosa;)

PeannsauyunaHa KotnuH:


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

[Tpoekunn

PaBHonnow,anHas PaBHOyronbHas



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

OunBHbI MNP EPSG

epsg.io”

From MapTiler Team

Coordinate Systems Worldwide

r/.
| Russia
-

N

SEARCH

OTO TONbKO nNpoekunn, cneyndumnuHble gna Poccum

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, includingArctic.

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 onshoreand offshore)
WGS 84 / EPSG Arctic zone 3-15

Area of use: Arctic (Russia onshoreand offshore)
WGS 84 / EPSG Arctic zone 3-17

Area of use: Arctic (Russia onshoreand offshore)
WGS 84 / EPSG Arctic zone 3-19

Area of use: Arctic (Russia onshoreand offshore)
EVRF2019 height

Area of use: Europe

Area of use: Europe
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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

SS
“\Q) finiti - Open
Q$> Exp@rt Definition: OGC Well Known Text
OGC WEKT » PROJCS["WGS 84 / EPSG Russia Polar Sterecgraphic”,
GEOGCS[ "WGS 34",
OGC WEKT 2 DATUM[ "WGS_1984",
SPHEROID[ "wWGS 24",5378137,298.257223563,

ESRI WKT AUTHORITY["EPSG", "7@28"]1,

AUTHORITY["EPSGE","6326"]],
PRIMEM[ "Greenwich",a,

:'F"‘De'd AUTHORITY["EPSG","8981"]],
UNIT["degree”,0.8174532925199433,
3[’0]4_]5 AUTHORITY["EPSG™,"9122"]],
AUTHORITY["EPsG", "4326"]1],
JSON PROJECTION["Polar_Stereographic®],
PARAMETER[ "latitude_of origin",2e],
GeoServer PARAMETER [ “central_meridian”,185],

PARAMETER[ "scale_factor",8.9394],
PARAMETER[ "false_easting",2eessae],
PARAMETER [ “false_northimg",Zeeeeead],
UNIT[ "metre”,1,

AUTHORITY["EPSG","2881"]],
AUTHORITY [“EPSG","5948"]]

MapServer

Mapnik

PostGls



MapProjection

N3 npoekumnnm B reoge3nyveckme KoopagmnHatbl

/**
*@param T the type of projection coordinates O6paTH 0
v
publicinterface MapProjection<T : Any> { A 37O MepKaTOp

public fun toGeodetic(pc: T): Geod eticMapCoordinates
public fun toProjection(gmc: GeodeticMapCoordinates): T

public companion object {
public val epsg3857: MercatorProjection = MercatorProjection()

}
}

s
0 KOTONOM Bbl NOAYMaNU

12



Web Mercator

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

* [lonoxxeHne KoanpyeTcH
TpeMAa KoopanHaTaMu:

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

* y—KOOpAMHAaTa rno LmnpoTe B
nukcenax (0 cnesa)

* ZoOom — norapunpmmyeckas
KoopAauHaTa «yaaneHus».

* PazMep Ka)kgoro «rtauna»

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

13


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

Web Mercator

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

public fun toGeodetic(mercator: WebMercatorCoordinates): GeodeticMapCoordinates {
val scaleFactor = scaleFactor(mercator.zoom.toFloat())
val longitude = mercator.x / scaleFactor - P/
val latitude = (atan(exp (P! - 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 Ana Bcex LinpoT paboTaer
return WebMercatorCoordinates(
zoom =zoom,
x = scaleFactor * (gmc.longitude.radians + PI).toFloat(),
y = scaleFactor * (P - In(tan(P! / 4 + gmc.latitude.radians / 2))).toFloat()
)

14



3arpy3ka Tanios

public data class Tileld(

val zoom: Int, https://github.com/SciProgCentre/maps-kt/blob/dev/maps-kt-
val i: Int, compose/src/commonMain/kotlin/center/sciprog/maps/compose/MapTileProvider.kt
val j: Int,

)

public data class MapTile(

val id: Tileld,
val image: Image, ACVHXpOHHadA 3arpy3ka

) / Tamnos
public interface MapTileProvider {

public fun CoroutineScope.loadTileAsync(tileld: Tileld): Deferred<MapTile>

public val tileSize: Int get() = DEFAULT _TILE_SIZE KoHBe pcnAa KoopanHaTbl B
“— WHpekcTaina

public fun tolndex(d: Float): Int = floor(d / tileSize).tolnt()
public fun toCoordinate(i: Int): Float = (i * tileSize).toFloat()

public companion object { O”pe.ﬂ.eﬂeH ne KoopamHaTtbl

public const val DEFAULT_TILE_SIZE: Int = 256 Tamna
}
}


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

private fun Tileld.osmUrl() = URL("SosmBaseUrl/S{zoom}/${i}/S{j}.png")

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

 KoHcTpymnpyem URL Tanna.
 KoOHCTpymnpyeM nokanbHbIW MyTb B KaLLe K danny.

* [lpoBepseM, ecTb N1 NOKaNbHbIA Gann N YUNTAETCA /1N OH.

* EcnunuwntaeTtcs, UCNOMb3YyeEM.
* EcnnHeuutaetcsa, ynansaem.
* EcnuHert, TocKkaumBaeM.

16



Compose it

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

17


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

[noccapumu

e Compose — KOMMUAATOPHbIN M1arunH, ynpasngaoLmm
COCTOAHUEM.

* Jetpack Compose - Ul ppenmMBopkK, co3gaHHbIN KOMNAHNEN
Google ona Android.

« Compose Multiplatform — ppenmBopk, co3gaHHbiN JetBrains ansa
pa3pabotkn B Kotlin Multiplatform (Android, Desktop, HTML,

Wasm, los).

18



Compose, HO He TOT (NpuMep)

https://github.com/JakeWharton/mosaic

Tests: 18 total
Time: @s

19


https://github.com/JakeWharton/mosaic

[leckTon (Bce eLle) MepTB?

(IIFM Desktop applications are dead!

* Pa3spabaTbiBaTb AECKTOMHbIE NPUIOKEHUA AOPOro — HAA0
pa3pabaTbiBaTb M TECTUPOBATL NOJ Pa3Hblie NAaTPopMbl.

* He paboTtaeT Ha mobuike.

* He paboTtaeT B Bebe.

* 3a4yem, ecnun ecTb electron?

Moscow kotlin group meetup. Alexander Nozik.

18.01.19
JavaFX/TornadoFX.

20



AHaToMnAa Compose a1Aa Tex, KTO He B TEME

BonwebHasa aHHOTaLMSA, KOTOpas «<KpacuT Koa»

/ M BKAOYaeT nnarnH komnmnartopa Compose.
@Composable

fun OsmMapPanel(
project: Project,
mapDescriptor: MapDescriptor.Osm, He Bonwe6bHasn ¢yHKkuns, generar.
selectedObject: AttributeContainer?,
onSelect: (AttributeContainer?) -> Unit,
) = with(project) {

- BonwebHasa pyHKLMA, KOTOpas
var polygonConstruction by remember {
mutableStateOf<List<Gmc>?>(null) VICKNTOHAeTTO, HTO MPONCXOANT BHYTPY

} N3 PpeKoMIMno3nunmn.

Co3paeT06bekT TMNa MutableState. O6 aToM noToM.

21



AHaToMnAa Compose a1Aa Tex, KTO He B TEME

* Composable ¢pyHKUMA
OCYLLLECTBNAET OTPUCOBKY U

@Composable NepepmncoBky (PEKOMMNO3MLNIO).

fun OsmMapPanel * QYHKLUMA BbI3bIBAETCA KaXkabln
project: Project,
mapDescriptor: MapDescriptor.Osm, paS, KOF,EI,a ce apryMeHTbl
selectedObject: AttributeContainer?, MEHAKOTCA MO 3HAYEHUIO.
onSelect: (AttributeContainer?) -> Unit, ° PeKOM no3u LLMH TakoKe
) = with(project) {
nponcxoamT Koroa MeHAETCA
var p(zlflogfini)t;uf'ﬁ?nGby re;n(em[lyl)er{ 3Hau4eHue State BHyTpU
mutableStateOf<List<Gmc>?>(nu
} Composable pyHKUMN.

e [lna toro, uTo6blI BbI3BATH
na3meHeHume B Ul Hy>KHO N3MEeHUTL
KaKoe-TO COCTOAHME.

22



Compose != React.

React

const [age, setAge] = useState(28);

* Jltobaa pyHKUMA MOXKET BbITb
KOMMNOHEHTOM.

*  XyKW MOXXHO OMMCbIBaTb TO/IbKO B
«npeamMbyne» pyHKLUNN.

 CocToAaHMe NepenaeTcA TONbKO Yepes
napamMeTpsbl (H MOM fefie He COBCEM).

Compose

var age by remember{mutableStateOf(28)}

Tonbko @Composable dyHKUMA ABNAeTCA
KOMMOHEHTOM.

CoCTOAHMA MOXHO oNUChbIBaTb rae yroaHo
BHYTpn @Composable dyHKLUMIN.

Mo>kHO nepepnaTtb 06beKkT TMNa State.

23


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

PaboTa co State-cTpykTypamu.

@Stable

interface State<out T> {
val value: T o Korga komnunatop snaut State, oH

} aBToMaTnyeckum nognucbiBaeTcAa Ha ero

M3IMEHEHNA.

@Stable K

- roa nponcxoauTt UaMeHeHume (n

interface MutableState<T> : State<T> { OrAa NPONCXOANT U3MEHEHME (MO
override var value: T -« 3Haqumo), TO CpaﬁaTblBal-OT BCeE
operator fun component1(): T TPpUIrrepbl, Ha KOTOpPble eCTb NoAMNMMNCKaA.

operator fun component2(): (T) -> Unit

}

KapTa, KOTOopaAa TpurrepmnT peKkoMno3anunto
mutableStateMapOf() « MNP USMEHEHUN.

Cnncok, KOTOpPbIA TPUITEPUT
mutableStateListOf() - PEKOMMO3ULMIO NPU MSMEHEHUMN.

24



Mepapxmnueckmnm State: 3agava

- .

PeTpaHcnauus

| S
; Kode-6peik

E

| =

25



Mepapxmnueckmnm State: 3agava

background(1734f, 7241, id = "background") { painterResource("joker2023.png") }

group(id ="hall_2") {
rectanglePolygon(
left = 893, right = 1103,
bottom = 223, top =406,
).modifyAttributes { 4mmmm  [ocMOTPYM, UTO MPOMCXOAUT TYT
ColorAttribute(Color.Blue)
AlphaAttribute(0.4f)
}.onClick {
printin("hall_2")
}
}

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)

26



Vepapxmnyeckum State: peanmnsaumus

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

): FeatureRef<T, F> { / 3. 3aMeHsaeM dnuy no MHAEKCY HOBON pUYeEN.
varent feature| / 1. Pe30NBMM CYLLIECTBYHIOLLYIO GUYy.
id, . ——— 2.[lenaeMKonuto C HOBbIM HabopoM aTTpnbyTOB.

resolve().withAttributes {
AttributesBuilder(this).apply(modify).build()

}asF
)

return this KntoueBoun Bonpoc: oTkyaa
} Compose 3HaeT, YTo Haao
PEKOMMO3NpoOBaTLCA?

27



Vepapxmnyeckum State: peanmnsaumus

Bce BonwebeTBo 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>{...}

MpuMep AMHaAMMNYECKOro UCNOMb30BaHUA:

val circleld = circle(centerCoordinates = pointTwo)

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

}
} dunun l/IMMyTa6eI'IbeI,MbI TyT CO3aaeM KOMmro

28



B kaHBe

29



KaHBa unu He KaHBa, BOT B YeM BOMPOC?

KaHBa He KaHBa

* Bce 06bekTbl OTpMcoBaHbl ¢ HA * Bce pucyetca Composable
NMMKCENbHOW KaHBe. OYHKLMAMMN.

e MeHeOg)KMEeHT cTenTa u e CTenT MeHeaKmTca caMmmum
OMHaMMKa Ha CTOpPOHe Compose.
NPUICXKEHNA. e MO>KHO MCMNONb30BaTh TOMbKO

* MO>XHO genaTtb KACTOMHbIU Compose.

peHaep (HanpuMmep SVG nnu
JS 6ubnunoteky).

30



KaHBa N3HYTpKU

He koMno3abn

@Composable
fun Canvas(modifier: Modifier, onDraw: DrawScope.() -> Unit) =
Spacer(modifier.drawBehind(onDraw))

@DrawScope Marker
@JvmDefaultWithCompatibility
interface DrawScope : Density {

/**
* The current [DrawContext] that contains the dependencies
* needed to create the drawing environment
*/ interface DrawContext {

val drawContext: DrawContext

var size: Size

/**
* The target canvas to issue drawing commands
*/

val canvas: Canvas

val transform: DrawTransform

| N\
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KaHBa N3HYTpKU

(k= Canvas (3= DrawTransform
W save(): Unit ; ;
Z 0 [v] = size: Size
M W restore(): Unit

[¥] = center: Offset

&

G

i1 W savelayer(Rect, Paint): Unit y

{1 = translate(Float, Float): Unit Il = inset(Float, Float, Float, Float): Unit

# % scale(Float, Float = ._): Unit & = clipRect(Float = ..., Float = ..., Float = ..., Float = ..., ClipOp = ...): Unit
{1 = rotate(Float): Unit &1 W clipPath(Path, ClipOp = ...): Unit

':1 skew(Float, Float): Unit {1l W translate(Float = .., Float = ...): Unit

Ijﬁ) e % W rotate(Float, Offset = ...}: Unit

T = concat(Matrix): Unit -

@ clipRect(Rect, ClipOp = ..J: Unk 07 = scale(Float, Float, Offset = ...): Unit

i % clipRect{Float, Float, Float, Float, ClipOp = ...): Unit ju': transform(Matrix): Unit

1w clipPath(Path, ClipOp = ...): Unit

i % drawline({Offset, Offset, Paint): Unit

(™ = drawRect(Rect, Paint): Unit

i = drawRect(Float, Float, Float, Float, Paint): Unit

#1 = drawRoundRect(Float, Float, Float, Float, Float, Float, Paint): Unit Si n gle res p O n Si b i lity? H eT, H e Cn bl LU afl VI .
(™ = drawQOval(Rect, Paint): Unit

i = drawOval(Float, Float, Float, Float, Paint): Unit

i % drawCircle(Offset, Float, Paint): Unit

i = drawArc(Rect, Float, Float, Boolean, Paint): Unit

i = drawArc(Float, Float, Float, Float, Float, Float, Boolean, Paint): Unit

i = drawArcRad(Rect, Float, Float, Boolean, Paint): Unit

@ % drawPath(Path, Paint): Unit

{1 W drawlmage(lmageBitmap, Offset, Paint): Unit 32



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.jfree.org/jfreesvg/

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

MCﬂpaBﬂﬂeM KOCAKUN MPOEKTNPOBaAHNA

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

}

https://gith m/SciPr ntre/m -kt/tree/dev/m -kt-
scheme/src/jvmMain/kotlin/center/sciprog/maps/svg
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Canvas SVG backend

Screenshot

SVG
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A Tenepb KAPTUHKN!

public fun <T : Any> FeatureDrawScope<T>.drawFeature(

feature: Feature<I|>,
): Unit {
val color = feature.color ?: Color.Red
val alpha = feature.attributes[AlphaAttribute] ?: 1f

when (feature) {

is ScalablelmageFeature -> {
val rect = feature.rectangle.toDpRect().toRect()
val offset = rect.topLeft

translate(offset.x, offset.y) {
with(painter) {
draw(rect.size)
}
}
}

BoT Takaa KOHCTPyKUUA
MCNOMb3yeTCA ana pUCOBKU
KapTUHOK.

OTkypna 6epetca Painter?

@OptIn(ExperimentalComposeUiApi::class)
| @Composable I
fun painterResource(
resourcePath: String
): Painter = painterResource(
resourcePath,
Resourceloader.Default

Kto BnanT npobnemy?
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A Tenepb KAPTUHKN!

* Painter MO>XXHO NOTy4nTb
ToNnbko 3 Composable
PYHKLNU

* ANCNONb3yeTCA OH B HE
Composable

val painterCache: Map<PainterFeature<T>, Painter> = features.features.flatMap {

if (it is FeatureGroup) it.features else listOf{it)
}Yfilterlsinstance<PainterFeature<T>>().associateWith { it.getPainter() }
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[1p0o KNnKu

+ BCTpOeHHaH nognep>XkKka KOpyTmH.
public fun <T : Any> Modifier.canvasControls( + [OTOBbIE 06pa6OT‘—IVIKVI 0151 pa3HbIX TUMOB

state: CanvasState<T>, .

features: FeatureGroup<T>, OBVO>KEHUNI.
): Modifier = with(state){

pointerinput(Unit) {

detectClicks(
onDoubleClick = if (viewConfig.zoomOnD oubleClick) { - EcQI HET FOTOBOTO. TO 6e,l:|,a
,

} else null,
onClick = { event ->
Bca NMPOMeE>XXYTOHHAaA TI0rnmKa

) } internal, Tak uTO
NepPEeNCnonb30BaTh €€ He/b3H

}.pointerinput(Unit) {
awaitPointerEventScope {

while (true) {
val event: PointerEvent = awaitPointerEvent()

event.changes.forEach { change ->
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[Z clickGestures.kt

£

42 49

internal suspend fun PointerInputScope.detectClicks(

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

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

onPress: suspend PressGestureScope.(event: PointerEvent) -> Unit = NoPressGesture,

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

}: Unit = coroutineScope {

cancel/up events

val pressScope = PressGestureScopeImpl( density: thisfdetectClicks)

awaitEachGesture {
val down :PointerEvent
down.consume ()

pressScope.reset()

ndirn o can
) 1ndicate to the sendl

id

as we're only require down events

= awaitFirstDownEvent()

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

]

val longPressTimeout :Long = onLongClick?.let {

viewConfiguration.longPressTimeoutMillis
} ?: (Long.MAX_VALUE / 2)
var upOrCancel: PointerEvent?

try {

null

wait yor rirst Tap up or Long press

upOrcCancel = withTimeout(longPressTimeout) {
waitForUpOrCancellation()

}

if (upOrCancel
pressScope.

} else {
upOrCancel.
pressScope.

+

} catch (_: PointerEventTimeoutCancellationException) {

== null) {

cancel() //

consume()
release()

tap-up was canceled

onLongClick?.invoke(this, down)
consumeUntilup()
pressScope.release()

if (upOrCancel '= null) {
// tap was successful.

if (onDoubleClick == null) {

A ha anldn ! r S and fonenm
ide that 1T shouvldn't iIntercept and consume

[£ TapGestureDetector.kt

suspend fun PointerInputScope.detectTapGestures( Reader Mode
onDoubleTap: ((0ffset) -> Unit)? = null,
onLongPress: ((0ffset) -> Unit)? = null,
onPress: suspend PressGestureScope.(0ffset) -> Unit = NoPressGesture,

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

¥8 £6 ~ ~

P o the cending cide Fha chotldn '+ intereent and coner
) indicate to the sending side that it shouldn't intercept and consume

/up events as we're only require down events

val pressScope = PressGestureScopeImpl( density: this@detectTapGestures)

awaitEachGesture {
val down :PointerlnputChange = awaitFirstDown()

+ ¥

=
(=]
(=

down.consume()

launch {
Rl pressScope.reset()
]
if (onPress !== NoPressGesture) launch {
Rl pressScope.onPress(down.position)
]
val longPressTimeout :Long = onlLongPress?.let {

n.longPressTimeoutMillis
VA'E /2)
: PolnterInputChange? = null

Buaounte pasHuly

wait yor rirst tap up or Long press

4 upOrcancel = withTimeout(longPressTimeout) {
Rl waitForUpOrcancellation()
}
H el == null) {
TO>KEe He BI/I)IﬁYr
essScope.cancel() // tap-up was canceled
}
} else {
upOrcancel.consume()
launch {

Ho npuxoaurtca nucathb

} cateh (_: PointerEventTimeoutCancellationException) {
onLongPress?.invoke(down.position)
Rl consumeUntilup()
lavunch {

38
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[Ipnno>keHua




Cxe M bl / Touka BxoAa B NpUnoxXxeHne

fun main() = application {
Window(onCloseRequest = ::exitApplication, title = "Joker2023 demo", icon = painterResource("SPC-logo.png")) {
MaterialTheme {

T Desktop —cneunpunyHoe okpy>xeHune

SchemeView(
iniz#lRectangle = Rectangle(XY(Of, Of), XY(1734f, 724f)),
onfig = ViewConfig(
onClick ={ _, pointer -> printin("(S{pointer.focus x}, S{pointer.focus.y})") }
KOMHOHGHRR

CXeMbl backgroungg1734f, 724f, id = "background") { painterResource("joker2023.png") }
group(idZ"hall_1") {
polyGon(
listOf{(
XY(1582.0042, 210.29636),

XY(1433.7021, 127.79796),
3'”'er Compose XY(1370.7639, 127.79796),

MUP KOHYM/ICH, XY(1315.293, 222.73865),
XY(1314.2262, 476.625), HabpacbiBaeM
Ha4aslaCb KaHBa XY(1364.3635, 570.4984),

XY(1434.7689, 570.4984), duUn nnm rpynnol

XY(1579.8469, 493.69244), $uny Ha KapTy.
)
).modifyAttributes {

ColorAttribute(Color.Blue)
AlphaAttribute(0.4f) drUn MOXXHO CO6MpaTb B

}.onC//'ck({ ) oTAe/IbHbIXMOAYNAX NN
printin("hall_1"
} gecepnanmn3oBbiBaTb.

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

kt/blob/dev/demo/scheme/src/jvmMain/kotlin/joker2023.kt

TsN BHOE |
BeHHOMO2ANonl B
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KapThl

ba3oBbie NPUMUTUBLI (TUHWN,

MapKepbl, Ayrun).
Geolson.
[lnkcenbHble KapThl.

I/IHTepa KTUBHbIE 3/TIEMEHTDI

¥ %
X \ NpasavHckui Ny
X Mengeneeso \ {r’
/ HepHoronosxa P

NlocuHo-NeTpoBckuin 7 2next
HormHc B
Mohuwo™ /- =
= s 2 ha Bonbwme 7
banawuxa ABopbl /
E INeKTPOLTaRk ]
°'\____\ e

HOOOVI :':

O{wmuo ﬁ

Sonbumefne(uonr DRMHCK "n YAQA au

- Kpacnozua

| Anpéne
ARTAHO

Hapo-DoMuHx

Cron6o8an

Banabaroso
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public fun <T : Any> FeatureGroup<T>.draggableLine(
M H Te a KT M B H O CT b ald: FeatureRef<T, MarkerFeature<T>>,
p bld: FeatureRef<T, MarkerFeature<T>>,
id: String? = null,
): FeatureRef<T, LineFeature<T>> {

var lineld: FeatureRef<T, LineFeature<T>>? = null

BepeM cyulecTBytoLme
fun drawLine(): FeatureRef<T, LineFeature<T>> {
MapKepbl val currentld = feature(
lineld?.id ?: id,
LineFeature(
space,
ald.resolve().center,
bld.resolve().center,

ABTOMaTUYECKUN CMEeLLaeM Attributes {

ZAttribute(-10f)
COEANHAIOLLYIO NINHNIO lineld?.attributes?.let { from(it) }

}

)
)

lineld = currentld

,ﬂOGaBﬂHeM HabngaTtenasa ux return currentld

}
cMelLleHneM \

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

return drawLine()

}
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LotSeis

* ONTMMM3aumnsa TpaekTopum
cemcMopasBegblBaTebHbIX
Kopabnew.

* [lnHaMmnyeckaa oTpMCoBKa
TPpaeKTopun 1 NOJIMTOHOB.

e [lonb3oBaTE/NbCKUU
NMHTEPPENC.

* Bce 310 Ha geckTone (Ha
Kopabne MoXeT 6bITb MIOXO0 C
BeboM).
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Uero He xBaTtaeT a4nda cyacTtba?

* TpaHcoopMauma koopanHaTt
ana nponssonbHbiX EPSG.
https://geotools.org/

* IMnopT 1 akcnopTt ¢opMaToB
(Hanpumep SHP - ¢awnnel).

GeoTools

Java ppenmMBopK AN
paboTbl C cnMcTeMaMmn
KoopAauHaT 1 KapTamMu.
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YTOo panbLue?




Android

* [TouemMy bnbnmnoTekaHe
noanep>xmeaetaHgpouna?

* [ToTOMY 4TO MHe Obl/10 NeHb
HacTpaunBaTb Mo Hero c6opky n
TecTUpoOBaHMUe.

* [ToTOMYyUYTO Ha aHapounae y>Ke 1 Tak
OHU eCTb.




Web/Wasm

Compose-html

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

ples/html

e [To3zBondaeT ncnonb3oBaTb CTEUT

MeHea>kMeHT Compose ¢ html
Taramm.

 KaHBa TOXe ecTb, HO rnoYyHada. B
yacTHoOCTU He paboTatoT API
Google nna paboTbl C TEKCTOM.

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

wasm-examples

* Vicnonbayet Skiko/Wasm gns
peHgepa KOMMNOHEHTOB
Hanpamyto (kak Flutter).

e [1na pabotbl TpebyeTtca nobaBuTb

nogaep>xky Wasm tapreta s
MynbTUNNaTdOpPMHbIE
onbnmortekm Kotlin.
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Compose-html

fun reactInComposeAppExample() {
var videoUrl by mutableStateOf("")
renderComposable(rootElementId = "root") {
A(href = "${window.location.origin}?app=reactApp") {
Text("GO TO COMPOSE IN REACT EXAMPLE")

}
DIAVAR
videos.forEachIndexed { ix, url ->
Button(
attrs = {
onClick { videoUrl = url }
style {
margin(10.px)
}
}
) { Text("Video ${ix + 1}") }

}
YoutubeReactPlayerWrapper(videoUrl)

https://github.com/JetBrains/compose-

multiplatform/blob/master/examples/html/with-

react/src/jsMain/kotlin/ReactinComposeApp.kt

* Drop-inreplacement ana React.

e Pabotaet c Htmltaramu, He
Tpebyet Skia n gpy>xut c CEO.

* CoBMecTuM ¢ React. Mo>kHO
BcTaBnAaTb React B Compose u
obpaTHo.

* Habop KOMMNOHEHTOB OT/IMYaEeTCA
oT Compose Desktop.

e 3aTO MOXXHO Mcnonb3oBaTtb JS
ononnoTeKku.
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BbiBOAbI

 KapTorpaduma kyga cnoykHee, YeM MOXKET Nokas3aTbCHA.

e HO HMYEero HeBO3MOXKHOTO.

e Compose NosIHOCTbIO roToB A4 ncnonb3oBaHma Ha Desktop.
ckopo byaeTt Mo>xHO ana Wasm u los.

* Ho nHorpa topyat ywm aHgpounaa n Google API.

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