ACMHXpOHHaFI CNCTEMA c6opa NaHHDbIX.
Caenav cam!
AnekcaHgp Ho3uk, MOTU

= JPoint



* Y10 Takoe cuctema cbopa AaHHbIX?
e KaKkune oHM BbIBAIOT U KaKne ¢ HUMu npobnemsl.

 Coenaun cam:
» CepBep ycTtpomcTtaa (Ha Kotlin).
e BOHYC — CTPYKTYPbl METAAAHHDbIX.
[1o nnaH
O NJid y LLInHa (acMHXpOHHas, pasymeeTca, 1 Ha Kotlin).
* [IpOoTOKON KOMMYHUKaLUKUK (ToxKe Ha Kotlin).

* MNourpaem B KOHCTpYKTOP. Cobepem cuctemy
cbopa AaHHbIX Ha BKYC U LiBET.

* [Ipobnembl.

4/8/2023 Controls-kt C




Obo MHe e

OvpekTop UeHTpa HayyHoro NporpammupoBaHuA.

K. ®.—M. H. no pun3mMKe YacTuu,

Npenogasatens MOTH.

(Co-)pykoBoauTtens mockoBckoro KUG.

4/8/2023 Controls-kt 3


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

YTo Takoe cnuctema cbopa
NAHHbIX?



KTo BCE 3TV Ntoam?

e SCADA - Supervisory Control And Data Acquisition

* ACY TI1 - ABTOMaTU3NPOBAHHAA CUCTEMA YNPaB/eHUA
TeXHO/N1I0MMYeCKMM NpoLeccom

* CAY - Cncrtembl aBTOMATUYECKOro ynpasieHunA

* DCS - Distributed control system

* HMI — Human-Machine Interface

* PLC - Programmable logic controller (4to oHO TYT AenaeT?)



Kakne oHu (He)bbiBatoT

DOOCS EPICS

CUHXPOHHaA
ACUHXPOHHaA
MoHoNnTHaA

4/8/2023 Controls-kt



3a3a4mM, KOTOPbIE OHU (He)peLlatoT

* YTeHne 1 3anmcb CBOUCTB YCTPOMUCTBA
 ObHapy*KeHune yCTPOMUCTB B CETU

* PacnpegeneHune npasB AOCTYNaA K YCTPOUCTBAM
* LleHTpannsoBaHHOE XpPaHEHNE AQHHbIX

* JlokanbHoe XpaHeHUne AaHHbIX

* [laHenn ynpaBneHuA « Bce 03aboyeHbl 3TUM

* ba3za AaHHbIX KOHUrypauum

* HTerpaumusa c 4pyrumm cuctemamm - N HUKTO 3TUM



N Buyem npobaema?

* CUCTEeMbl CTPOATCA BOKPYT NPOTOKON0B. KaK TO/IbKO MPOTOKO/1bl NepecTatoT
noaaep»KMBaTbCsa, BCe CTAHOBUTCA MNJI0XO.

* [IPOTOKO/IbI UMEIOT OFPAHUYEHHYIO PEANM3aLUI0 Ha PAa3HbIX A3bIKaX
NPOrpaMmMmnUpPOBaHUA.

e CucteMbl 0OHapYKeEHUS CEPBUCOB M pacnpeaeneHHble 6a3bl AaHHbIX
TPpebyloT C/I0XKHOW HACTPOUKM.

* UIHCTpYMEHTapun Ana co3naHna cepBepoB YCTPOUCTB O4YEHb CIOXKHbIN
(4acTo cucTema NoadepPHKUBAET TO/IbKO «CBOEY» XKeneso).

* B pe3ynbTaTe 3anyck NPOCTEHLKOrO SKCNEePUMEHTA C AECATKOM AaTYMKOB
TpebyeT npodeccMoHanbHOM KOMaHAbl U roga paboTbl!

4/8/2023 Controls-kt



Photo by Rick Mason on Unsplash

Caoenan cam!

https://github.com/SciProgCentre/controls.kt

4/8/2023, ey -~ Controls-kt
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https://github.com/SciProgCentre/controls.kt
https://unsplash.com/@egnaro?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/2FaCKyEEtis?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

CepBep yCTPOWUCTBA



YTO Takoe cepBep YCTPOMCTBA

* YCTPOMUCTBO COCTOUT N3 CBOUCTB
Jevice senver (TMNM3npoBaHHbIX).

Send to port

e CBOMCTBO MOMKET ObITb AOCTYMHO
Ha YTeHWe M 3anuchb.

Read from port

e CBOMCTBO MOXeT bbITb CBA3aHO C
dU3NYECKNM COCTOAHNEM

- A
_ * BO3MOXXHO Hann4vme KOMaHA.
Device command

4/8/2023 Controls-kt 11
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NHTEepPEeNC YyCTPOMNCTBA

public interface Device : Closeable, ContextAware, CoroutineScope {

public
public
public
public
public
public
public
public
public

public

val meta: Meta . MapameTpbl yCTPOMNCTBA
val propertyDescriptors: Collection<PropertyDescriptor> < [eckpunTtopbl CBOUCTB
val actionDescriptors: Collection<ActionDescriptor> < JecKkpunTtopbl ,£I,el71CTBMl71
suspend fun readProperty(propertyName: String): Meta <«— ACUHXpOHHOEe YyTeHUue (pn3nyeckoro) ceomcTea
fun getProperty(propertyName: String): Meta? <———  B3qgrh TeKyllee (norMyeckoe) sHayeHne CBOMCTBA
suspend fun invalidate(propertyName: String) < C6poc Nornyeckoro 3HauyeHus
suspend fun writeProperty(propertyName: String, value: Meta) «—— 33nuchk (pn3mnyeckoro) 3aHayeHms
val messageFlow: Flow<DeviceMessage> <« Moanucka (MHOI'Opa3OBaF|) Ha cobbITUA
suspend fun execute(action: String, argument: Meta? = null): Meta?

suspend fun open(): Unit

override fun close(): Unit

4/8/2023
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Cton, cTon... Ha3aAn,

Kakue Takme pusnyeckme u
Nornyeckme cBonCTBa?

YTo Takoe Meta?
[louemy Tam OAUH U TOT XKe
TUN.

4/8/2023 Controls-kt
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Jlorm4yeckmnm ypoBeHb CBOMUCTBA

Physical Logical Remote

hsynlchrnnnusutldate / ¢ ,ﬂ,E!’IaeN\ BaI'IpOCbI C TOI‘/JI
! Motify changed | v v
= 4aCTOTOM, C KOTOPOW YAOH6HO

Timeid update / i ; I p 4 60 py'

: Timed check

<~ | * XpaHnm nocnegHee COCToOAHME B
' BMAE IOTMYECKOro 3Ha4YeHus.

' Request value
€ q

I R d |
| Espon >

Reql;est — ;Sendeventlfchanged)ﬁ ° HOCb|j'|aeN\ CUrHaA TO/IbKO Korpla
; etk NorMyecKoe 3HayeHune
;.;i‘?pﬁ:f:.?.if.n.‘??d.‘?.d..é NnoMeHa10Chb (3 KOHOMUM
oo )., o } CO6 bITUS ) .

Physical Logical Remote




Y10 33 Meta?

Meta - AepeBO 3Ha4YeHUN.

* Q: Noyemy He TUNU3NPOBAHHbIN
06beKT?
A: Bce paBHO npugetca
obe3TunanBaTb Npu
cepuannsasymn.

* Q: Noyemy He JSON?
A: JSON ana Tekctosoro
npeacTtassieHUA. A TyT B NamMATW.

4/8/2023 Controls-kt

Meta root

Value

List value

> D[“index1”] Value

> D[“index2”] Value
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[106aBUM VIOTa

class DemoDevice(context: Context, meta: Meta)
DeviceBySpec<DemoDevice>(DemoDevice, context, meta) {

private var timeScaleState = 5000.0
private var sinScaleState 1.0 CocrosHue BupTyansHoro npubopa

private var cosScaleState 1.0 Unun o6pau.|,eHV|e K (I)VI3VI‘-I€CKOMV COCTOAHUIO

companion object : DeviceSpec<DemoDevice>() {
// register virtual properties based on actual object state
val timeScale by mutableProperty(MetaConverter.double, DemoDevice::timeScaleState) {
metaDescriptor {
type(ValueType.NUMBER)

info = "Real to virtual time scale"

val sinScale by mutableProperty(MetaConverter.double, DemoDevice::sinScaleState)
val cosScale by mutableProperty(MetaConverter.double, DemoDevice::cosScaleState)

https://github.com/SciProgCentre/controls.kt/blob/dev/demo/all-things/src/main/kotlin/space/kscience/controls/demo/DemoDevice.kt

4/8/2023 Controls-kt
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[1o6aBMM ytOTa

class DemoDevice(context: Context, meta: Meta) :
~ DeviceBySpec<DemoDevice>(DemoDevice, context, meta) { CneumduKaLmMa YCTPOICTBA,
private var timeScaleState = 5000.0 -

private var cosScaleState = 1.0 He xpaHuWT cocToaHUA.

companion object : DeviceSpec<DemoDevice>() {
// register virtual properties based on actual object state
val timeScale by mutableProperty(MetaConverter.double, DemoDevice::timeScaleState) {
metaDescriptor {
type(ValueType.NUMBER)

info = "Real to virtual time scale"

val sinScale by mutableProperty(MetaConverter.double, DemoDevice::sinScaleState)
val cosScale by mutableProperty(MetaConverter.double, DemoDevice::cosScaleState)

https://github.com/SciProgCentre/controls.kt/blob/dev/demo/all-things/src/main/kotlin/space/kscience/controls/demo/DemoDevice.kt

4/8/2023 Controls-kt 17



[1o6aBMM ytOTa

class DemoDevice(context: Context, meta: Meta)
DeviceBySpec<DemoDevice>(DemoDevice, context, meta) {
private var timeScaleState = 5000.0
private var sinScaleState 1.0
private var cosScaleState 1.0

companion object : DeviceSpec<DemoDevice>() {
// register virtual properties based on actual object state
val timeScale by mutableProperty(MetaConverter.double, DemoDevice::timeScaleState) {
metaDescriptor {

type(ValueType.NUMBER)

info = "Real to virtual time scale"

val sinScale by mutableProperty(MetaConverter.double, DemoDevice::sinScaleState)
val cosScale by mutableProperty(MetaConverter.double, DemoDevice::cosScaleState)

PerMCTpaLI,MFI N3MeHSIEMbIX CBOWCTB. XpaHeHme COCTOAHUA B aK3eMNAaApe

https://github.com/SciProgCentre/controls.kt/blob/dev/demo/all-things/src/main/kotlin/space/kscience/controls/demo/DemoDevice.kt

4/8/2023 Controls-kt



[1o6aBMM ytOTa

[MoxoxaA KoHuenuma ncnonbyetca B Plotly.kt:
https://www.youtube.com/live/8F0e JaoUBU

val sin by doubleProperty {

val time = Instant.now()

kotlin.math.sin(time.toEpochMilli() .toDouble() / timeScaleState) * sinScaleState
}

« » MCT
val cos by doubleProperty { YTeHne «Ppm3nyeckoro» CBOMCTBA

val time = Instant.now()
kotlin.math.cos(time.toEpochMilli() .toDouble() / timeScaleState) * sinScaleState
}

override suspend fun DemoDevice.onOpen() {
doRecurring(50.milliseconds) {
sin.read()
cos.read()

y
1

https://github.com/SciProgCentre/controls.kt/blob/dev/demo/all-things/src/main/kotlin/space/kscience/controls/demo/DemoDevice.kt

4/8/2023 Controls-kt 19



https://www.youtube.com/live/8F0e_JaoUBU

[106aBUM VIOTa

val sin by doubleProperty {

val time = Instant.now()

kotlin.math.sin(time.toEpochMilli() .toDouble() / timeScaleState) * sinScaleState
}

val cos by doubleProperty {

val time = Instant.now()

kotlin.math.cos(time.toEpochMilli() .toDouble() / timeScaleState) * sinScaleState
}

override suspend fun DemoDevice.onOpen() {
doRecurring(50.milliseconds) {
sin.read() ABTOMATUYECKU YNTAEM CBOMCTBO C TON CKOPOCTHIO,

cos.read() C KOTOPOU KOMGOPTHO YCTPOMCTBY.

}

}

https://github.com/SciProgCentre/controls.kt/blob/dev/demo/all-things/src/main/kotlin/space/kscience/controls/demo/DemoDevice.kt

4/8/2023 Controls-kt 20



3anumcb CBOWCTB

BxoaMm B KOHTEKCT YCTPOICTBA

button("Submit") { .
Ml dth = true B KOHTEKCTe YCTPOiACTBa MCoNb3yem
aetion { TMNOo-6e30nacHbIf AeCKPUNTOpP AN

controller.device?.run { 3annch sHa4exuna.
launch {

timeScale.write(timeScaleSlider.value)
sinScale.write(xScaleSlider.value)
cosScale.write(yScaleSlider.value)

} public suspend fun <T> WritableDevicePropertySpec<D, T>.write(value: T) {

invalidate(name)
write(self, value)
//perform asynchronous read and update after write
launch {
read()
}

4/8/2023 Controls-kt 21



MoaennpoBaHme npnmbopos

e Co3gaHue mogenu npmbopa —
Ba*KHbIM 3Tan pa3paboTku
npubopa, ero oTnagku u
noaaepHKu.

* BctpamBaHmne moaenu npmnbopa
B pabouylo cMcTtemy — BaXKHbliM
3Tan OT1aAKU BCEN CUCTEMBbI.

Photo by Atish Sewmangel on Unsplash

4/8/2023 Controls-kt
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https://unsplash.com/ko/@kabira_00?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/NYbTdrBh740?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

CepBepa YCTPOWUCTB: BbIBOAbI

* CepBep yCTPOMUCTBA COCTOUT M3 ABYX YacTen: cneundpuKauma u
3K3emnAap.

* CneundumKauma coaepUT onMcaHnUs CBOMUCTB.
* IK3eMNNAP XPaHUT NOrM4Yeckmne CBOMCTBA.

* icnonb3lyem generatbl B Kotlin ana toro, 4tobbl 06bABAATL U CPaA3Y
PEermncTpmpoBaTb CBOMUCTBA.

e lenaem cepsep ycTponcrtaa B 50 CTpoOK.



Photo by Taylor Vick on Unsplash
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https://unsplash.com/@tvick?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/M5tzZtFCOfs?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

LInHa? Kakaga wumHa?

e bonbwmHcTeo SCADA cuctem He
MCNONb3YIOT WNHY AQHHbIX.

* Acnonb3ytoTCA CUHXPOHHbIe P2P
3anpochl.

* KNneHT oTAnM4yaeTca oT cepsepa.

O * SCADA cuctema npepocrasifaer
cepBucCbl ANA obHapyHKeHUs
YCTPOUCTB.

Bottleneck

4/8/2023 Controls-kt 26



ACUHXPOHHAaA LWMNHA

* EcTb eanHbIN «cepBep» -
(pacnpeneneHHas) WWHa u
MHOMECTBO «K/IMEHTOB» C
ABYCTOPOHHEN KOMMYHUKaLUUEN,

e CoobuweHnsa oTnpaBasatoTCA
KOorga Xo4eT KAMEHT, a He Koraa
CNPOCUNN.

4/8/2023 Controls-kt
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YTo nyywe?

P2P

* CUHXPOHHbIe 3anpocChbl C
rapaHTUen NOCTaBKU U
rapaHTUen BpemMeHUu OTK/IMKaA.

* [hoxo macwTabupyercs.

* Hy>KeH cepBuc obHapyKeHus
YCTPOUCTB.

e Kaxkpgoe coobueHne

[10CTaB/AETCA TONbKO ajpecary.

LLuHa

* ACMHXPOHHbIe cobbiTnA. Het (B
obuwem csiyyae) rapaHTUi
OCTaBKM.

e Xopowo macwitabupyerca.

* He Hy)KeH cepBUC 0ObHapyKeHUs
YCTPOUCTB.

e CoobLlueHna JoCTaBATCS
BCEM, KTO noAnucaH.



't’s Magix

public interface MagixEndpoint { / Moanuncka Ha cobbiTuSA

public fun subscribe(
filter: MagixMessageFilter = MagixMessageFilter.ALL,

): Flow<MagixMessage>

public suspend fun broadcast( -_
OTnpaBKa cobbiTUi

message: MagixMessage,

)

public fun close()

}

4/8/2023 Controls-kt
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Magix server

BonwebHada wryyKka:

val magixFlow = MutableSharedFlow<MagixMessage>(
replay = buffer,
extraBufferCapacity = buffer, {
onBufferOverflow = BufferOverflow.DROP_OLDEST "id": 1235,

) "origin": "waltz",

"format": "dataforge",

"target": "192.168.111.132:8882",

"payload":{
"type": "property.set",
"targetDevice" :"my-device",
Ilpr\oper\tyll: "a",

Cneundukauma TyT: "value": 11,

https://github.com/waltz-controls/rfc "comment": "pretty please!”

Mpumep coobuieHmns:

4/8/2023 Controls-kt 30
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Peanun3aumna ana RSocket

RSocketRequestHandler(coroutineContext) {
//handler for request/stream
requestStream { request: Payload ->
val filter = magixJson.decodeFromString(
MagixMessageFilter.serializer(),
request.data.readText()
)
magixFlow.filter(filter).map { message ->
val string = magixJson.encodeToString(MagixMessage.serializer(), message)
buildPayload { data(string) }
}

}
//single send

fireAndForget { request: Payload ->
val message = magixJson.decodeFromString(MagixMessage.serializer(), request.data.readText())
magixFlow.emit(message)

4/8/2023 Controls-kt 31



Peafl Vl3a LLMFI lﬂ,ﬂﬂ RSOCket public fun subscribe(

filter: MagixMessageFilter = MagixMessageFilter.ALL,
): Flow<MagixMessage>

RSocketRequestHandler(coroutineContext) { //////

//handler for request/stream
requestStream { request: Payload ->
val filter = magixJson.decodeFromString(
MagixMessageFilter.serializer(),
request.data.readText()

)

magixFlow.filter(filter).map { message ->
val string = magixJson.encodeToString(MagixMessage.serializer(), message)
buildPayload { data(string) }

}

}
//single send

fireAndForget { request: Payload ->
val message = magixJson.decodeFromString(MagixMessage.serializer(), request.data.readText())
magixFlow.emit(message)

4/8/2023 Controls-kt 32



Peanun3aumna ana RSocket

public suspend fun broadcast(
RSocketRequestHandler(coroutineContext) { message: MagixMessage,

//handler for request/stream )
requestStream { request: Payload ->
val filter = magixJson.decodeFromString(
MagixMessageFilter.serializer(),
request.data.readText()
)
magixFlow.filter(filter).map { message ->
val string = magixJson.encodeToString(MagixMessage.serializer(), message)
buildPayload { data(string) }
}
}

//single send :
fireAndForget { request: Payload ->
val message = magixJson.decodeFromString(MagixMessage.serializer(), request.data.readText())
magixFlow.emit(message)

4/8/2023 Controls-kt 33
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“bnonormnyeckoe” pasHoobpasme

* EPICS

* Sun ONC (DOOCS)
* CORBA (TANGO controls) C
» OPC-UA o
* Protobuf » Q’a’bQ., Q°
* HTTP/SSE 0o o
* WebSocket
« ZMQ (\69?’6993
. W

4/8/2023 Controls-kt
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[loyemy NPOTOKON — 3TO C/IOXKHO?

* RPC npoTtoKkon ¢ 6e3onacHbiM TUNOM TpebyeT cxembil.
e CXxeMy Haao nepeaatb BCEM Y4aCTHUKAM KOMMYHUKALMW.

* [IpOoTOKOAN HAAO NoAAEPHKaTb HA BCEX A3blKaX NPOrpaMmMmMpoBaHnA, Ha
KOTOPbIX HanMcaHbl cepBepa YCTPOMUCTB.

* Echn 6ubnmnoteka, obecneymsatolan NPOTOKOA «KNPOTYXaa», HaaAo
nogaepKMBaTb €e CAMOCTOATENIbHO.



A noyemy oAMH NPOTOKON?

e MQ e ObwanA WwnHa No3BONSET

Endpoint Endpoint PeasIM30BbIBaTb MNOAKAOYEHUSA NO
PA3HbIM MPOTOKO/IaM.

* Mcnonb3oBaHMeE HE-TUMU3UPOBAHHbIX
Hano/IHEHUI coobLLEHMI NO3BONISET
HEe AyMaTb O CXEME.

 KoHBepTauma NpPOTOKONOB He
becnnaTHasn, HO O4eHb AelleBas.

Message flow

RSocket
Endpoint

4/8/2023 Controls-kt 37



Cobunpaem Bce
BMeCTe

Controls-kt
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CncTema Kak KOHCTPYKTOP

context.launch {

}

device = deviceManager.install("demo", DemoDevice)

//starting magix event loop

magixServer = startMagixServer(
RSocketMagixFlowPlugin(), //TCP rsocket support

quMangFlOWPlUgln() //ZMQ support https://ideas.lego.com/projects/b383b238-

) i ) ) c159-41e4-b4b9-7354240a890e
//Launch device client and connect it to the server

val deviceEndpoint = MagixEndpoint.rSocketWithTcp("localhost")
deviceManager.connectToMagix(deviceEndpoint)

//connect visuvalization to a magix endpoint

val visualEndpoint = MagixEndpoint.rSocketWithWebSockets("localhost")
visualizer = visualEndpoint.startDemoDeviceServer()

//serve devices as OPC-UA namespace
opcUaServer.startup()
opcUaServer.serveDevices(deviceManager)

4/8/2023 Controls-kt 39



CncTema Kak KOHCTPYKTOP

context.launch {

}

device = deviceManager.install("demo", DemoDevice)

//starting magix event loop
magixServer = startMagixServer(
RSocketMagixFlowPlugin(), //TCP rsocket support

quMangFlOWPlUgln() //ZMQ support https://ideas.lego.com/projects/b383b238-

) i ) ) c159-41e4-b4b9-7354240a890e
//Launch device client and connect it to the server

val deviceEndpoint = MagixEndpoint.rSocketWithTcp("localhost")
deviceManager.connectToMagix(deviceEndpoint)

//connect visuvalization to a magix endpoint

val visualEndpoint = MagixEndpoint.rSocketWithWebSockets("localhost")
visualizer = visualEndpoint.startDemoDeviceServer()

//serve devices as OPC-UA namespace
opcUaServer.startup()
opcUaServer.serveDevices(deviceManager)
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CncTema Kak KOHCTPYKTOP

context.launch {

}

device = deviceManager.install("demo", DemoDevice)
//starting magix event loop

magixServer = startMagixServer(
RSocketMagixFlowPlugin(), //TCP rsocket support

) quMangFlOWPlUgln() //ZMQ support https://ideas.lego.com/projects/b383b238-
c159-41e4-b4b9-7354240a890e

//Launch device client and connect it to the server

val deviceEndpoint = MagixEndpoint.rSocketWithTcp("localhost")
deviceManager.connectToMagix(deviceEndpoint)

//connect visuvalization to a magix endpoint

val visualEndpoint = MagixEndpoint.rSocketWithWebSockets("localhost")
visualizer = visualEndpoint.startDemoDeviceServer()

//serve devices as OPC-UA namespace
opcUaServer.startup()
opcUaServer.serveDevices(deviceManager)
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CncTema Kak KOHCTPYKTOP

context.launch {
device = deviceManager.install("demo", DemoDevice)
//starting magix event loop
magixServer = startMagixServer(
RSocketMagixFlowPlugin(), //TCP rsocket support

quMangFlOWPlUgln() //ZMQ support https://ideas.lego.com/projects/b383b238-

) , , , c159-41e4-b4bh9-7354240a890e
//Launch device client and connect it to the server

val deviceEndpoint = MagixEndpoint.rSocketWithTcp("localhost")
deviceManager.connectToMagix(deviceEndpoint)
//connect visualization to a magix endpoint
val visualEndpoint = MagixEndpoint.rSocketWithWebSockets("localhost")
visualizer = visualEndpoint.startDemoDeviceServer()

//serve devices as OPC-UA namespace
opcUaServer.startup()
opcUaServer.serveDevices(deviceManager)

}
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CncTema Kak KOHCTPYKTOP

context.launch {
device = deviceManager.install("demo", DemoDevice)
//starting magix event loop
magixServer = startMagixServer(
RSocketMagixFlowPlugin(), //TCP rsocket support

quMangFlOWPlUgln() //ZMQ support https://ideas.lego.com/projects/b383b238-

) i ) ) c159-41e4-b4b9-7354240a890e
//Launch device client and connect it to the server

val deviceEndpoint = MagixEndpoint.rSocketWithTcp("localhost")
deviceManager.connectToMagix(deviceEndpoint)

//connect visuvalization to a magix endpoint

val visualEndpoint = MagixEndpoint.rSocketWithWebSockets("localhost")
visualizer = visualEndpoint.startDemoDeviceServer()

//serve devices as OPC-UA namespace
opcUaServer.startup()
opcUaServer.serveDevices(deviceManager)

}
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CncTema Kak KOHCTPYKTOP

context.launch {

}

device = deviceManager.install("demo", DemoDevice)

//starting magix event loop

magixServer = startMagixServer(
RSocketMagixFlowPlugin(), //TCP rsocket support

quMangFlOWPlUgln() //ZMQ support https://ideas.lego.com/projects/b383b238-

) i ) ) c159-41e4-b4b9-7354240a890e
//Launch device client and connect it to the server

val deviceEndpoint = MagixEndpoint.rSocketWithTcp("localhost")
deviceManager.connectToMagix(deviceEndpoint)

//connect visuvalization to a magix endpoint

val visualEndpoint = MagixEndpoint.rSocketWithWebSockets("localhost")
visualizer = visualEndpoint.startDemoDeviceServer()

//serve devices as OPC-UA namespace
opcUaServer.startup()
opcUaServer.serveDevices(deviceManager)
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CncTema Kak KOHCTPYKTOP
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ACUHXPOHHbIN aHAIN3 AaHHbIX

: Cpes No BpeMeH#

[aHHbIe Pe3ynbtaT aHanm3a

|
|
|
|
|
|
|
|
|
|
|
|
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CUHXPOHHbIN 3anpoc

Transform synchronous to asynchronous Transform asynchronous to synchronous

Synchronous Adapter Asynchronous

Synchronous | | Adapter Asynchronous

|
I_Icall and block >

|
i |
i |
- 1 | | message with [D ¢
message with [D }:
| |
<r:reate a waiting thread> : <t:reate a waiting thread>
[
| v
|
[
[
[
]

message with [D

message with [D
return result

-

T
1 ]

Synchronous Adapter Asynchronous Synchronous | | Adapter Asynchronous
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[QpaHTUK AOCTaBKU

Mpobnema

* ACMHXpPOHHaA cuctema (B oTinyme
OT CUHXPOHHOW) He AaeT rapaHTUM
[0CTaBKU COODOLLLEHNI.

* CepBMCbl MOTYT CAaMOMNPOM3BO/IbHO
NOAK/H0YATLCA U OTKAKOYATLCA OT
LUMHBbI.

* lnn BOBCe He noaaep*KnBaTb
onpeaeneHHble TUMbl COODLLEHNI.

PeweHus

* IcnoNb30BaThb LLUMHY C FapPaHTUNAMMU
noctaBku (Hanpumep Apache
Kafka).

* lcnonb3oBaTb CepPBUC ANA
NPOBEPKU NOAKAOYEHUA
(watchdog).

* PerynsipHo noAaBaTb NPU3HAKM
¥Xun3Hu (heartbeat).



MHOro coobLeHnm

Mpobnema PeweHus

* B xygwem cny4ae Ha ogHO * lcnonb3oBaTb GUNLTP Ha
coobleHne ot UCTodHUKa N CTOPOHE LWMNHBbI.
nepecbinokK (rae N — KOIMYECTBO o 1cno/ib30BaATE oacnpeaeneHHyIo
Cepsucos). LWKHY (eCAun He 3Haellb YTOo

* To ecTb 0bLLEEe KOIMYecTBOo nenatb, bepu xKeneso
nepecblnaembix coobweHuii N2 nocunbHee).

* MOXXHO CEerMEHTUPOBATL LLUUHY...



bonbline bBUHapHble AaHHblE

Mpobnema PeweHus
 LLinHa He roauTca ana nepegadmn  © [lepeagaBaTb NO WKMHE TONbKO
6onblUMX OBMHAPHbIX AAHHbIX. CUTrHan o nosBaeHun danna.

e 3anpoc panna genatb
HaNpPAMYIO K cepBepy
YCTPOUCTBA MO Apyromy
NPOTOKOANY.



B ocTaTKke



BbiBOAbI

* Mup cnctem cbopa AaHHbIX 6ONbLLIOA N ANBHbBIN (HO HE HOBbIN).
e XopoLwmnx oOLLEeNnPUHATLIX PeLleHn Tam HeT.

* Te, YTO eCTb B OCHOBHOM CUHXPOHHbIE.

* Mbl caenanm KOHCTPYKTOP Ha OCHOBE aCMHXPOHHOM LWMUHbI.

* 1 Bpoge nonyuymnocob (cenyac ctagua MVP).

* EcTb eLle xpaHeHMe, NPO HEro He ycnen pacckasaTb.
* 1 OPC-UA.



CCbINTKU

e Cam npoekrT: https://github.com/SciProgCentre/controls.kt

* TANGO: https://www.tango-controls.org/
* EPICS: https://epics.anl.gov/

* Busyanumsauma Ha Walz: https://github.com/waltz-controls/waltz

e ObcyanTb: https://t.me/SciProgCentre
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