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BBeneHue

KoHuenuusa HTepHeTa BeLllen
Uto Takoe “ymHaga Tennuua”
OnpepnenexHve npasun ¢
NOMOLLbIO NPOCTOro Ans
NOHUMaHUS BU3yaribHOro s3blka
NporpaMmmMmnpoBaHUs
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CyuiecTByrOLLNE peLUEHUSA

HortiMaX-Go!
OpenHAB
Node-RED
Samsung ARTIK



REAL.NET

> DSM*-nnatdopma
> Ha nnatgopme .NET

> PenosnTtopuun coaepXnt metamoersib s3blka

<<component>>
Pepakrop
WinForms/MS AGL

<<component>>
Pepakrop
WPF/GraphX

<<component>> ]
CpeactBo
npoBepku

OrpaHuyeHnn

<<component>>
Penoautopumn

* Domain Specific modeling




Llenb

Llenbto paboTbl sBNAeTCcs co3gaHne Ha OCHOBE MnaTgopMmbl
REAL.NET npoTtoTuna cncrtembl aBTOMaTU4eCcKkoro ynpasieHus
Tennmuen, BKIoYatowero B cebs npegmMeTHO-OpPUEHTUPOBAHHbIN
BU3yanbHbIX A3bIK MPOrpaMmMmnMpoBaHna onsg 3agaHus
nosib3oBaTesieM cueHapueB paboTbl NpMbopos



3agavun

BbINONHUTL NPOEKTUPOBAHNE LIENEBON CUCTEMbI U BXOASILLIETO
B HEE NPegMEeTHO-OPNEHTUPOBAHHOIO BM3YyarnbHOIo A3blka
PeannsoBaTtb peaaktop Ans MoaennpoBaHUa nosib3oBaTensmMmm
cueHapueB paboTbl TENNULbI

Peanu3oBaTb reHepaTtop ansa npeobpasoBaHus rpaduyeckomn
MOJENU B CLLlEHAPUN Ha TEKCTOBOM $13blKe

[TlpoBecTn anpodbauymnto npoToTmMna



ApXUTeKTypa

GeneralTemplate  [«------- WpfEditor % Generator
’ Repo
BO3MOXXHOCTb OTPUCOBKU .
MopTOB Y y30B MoAENu Iﬁ . TRIK — RObOtSImU|atOF
v

GreenhouseMetamodel




MeTamogenb A3blka “yMHOU Tennuubl”

abstractOperation

A

andOperation

Link

abstractNode

N

abstractSensor

abstractActuator

+ port: int

+ port: int

‘,F

airTemperature

orOperation

o1

openWindow

soilTemperature

A

interval

+ min: int?
+ max: int?

closeWindow

pourSoil




Pepaktop

> Ha ocHoBe WPF/GraphX pegaktopa nnatgopmbl REAL.NET,
BKITHOYaKOLLEro criegyrowme KOMMOHEHTHI:
CUu€eHa C Moenbio
nanuTpa c anemMeHTaMmn MetTamMmoaenu
pedaKTop CBOUCTB
CMNCOK BCEX 3NIEMEHTOB
O OKHO Ans BbiBOAA OLINOOK
> OTpurcoBKa rNopToB Yy y3rnoB MoaeNn
O Y CEHCOPOB TOSMbKO AN Ucxoasmx pedep/oaHHbIX
O Yy aKTyaTopoB — TOMNbKO ANsl BXoOAWmMX pebep/gaHHbIX

O O O O
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/{ nHTEepBan [

|t 8osayxa [C

UHTEepsan [

ISampIe add-on successfully launched

Messages | Errors

l Link

lIE Interval

l SoilTemperature

[IE AirTemperature

[_l PourSoil

[L_;J OpenWindow

- OrOperation

. AndCperation

Elements:

= aOpenWindow
- aAndQOperation
&= alnterval

== alnterval

Selected entity:

Name Type Value
max Int 20
instanceMetatype | String [ Metatyp
isAbstract Boolean | false
shape String | View/Pic|
< | mn | »

Constraints

Execute

Generate




['eHepaTop

> TekcTtoBble WabnoHbl Text Template Transformation Toolkit
(T4)
> bubnmnoteka RX.NET
> PaccMoTpeHne pebep mogernen Kak NOTOKOB AaHHbIX
o aktyaTopbl — Observer
o ceHcopbl — OQObservable
O BCe OCTalbHble anemMeHTbl — Subject
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17.
18.
19.
20.

element0 = new Actuator(0);
IObserver<int> reactElement0 = Observer.Create<int>(x => element0.Action(x));

elementl = new Interval(1);
elementl.Min = 20;
elementl.Max = null;
IObservable<int> observablel = Observable.FromEventPattern<int>(
h => elementl.Event += h,
h => elementl.Event -= h)
.Select(e => e.EventArgs)
.Synchronize().DistinctUntilChanged();
IObserver<int> observerl = Observer.Create<int>(x => elementl.Action(x));
ISubject<int> reactElementl = Subject.Create<int>(observerl, observablel);

element2 = new Sensor(2);

IObservable<int> reactElement2 = Observable.FromEventPattern<int>(
h => element2.Event += h,
h => element2.Event -= h)
.Select(e => e.EventArgs)
.Synchronize().DistinctUntilChanged();



Anpobauus

v [P ——— T
[Sensor at Port 1. new value :

Actuator at Port 5 has acte ‘

Link
[Sensor at Port 1. new value :
Actuator at Port 4 has acted? ‘Elntewal

[Sensor at Port 1. new value :

Vicnonb3oBaHne
npoToTuna

npeacraBuTenem | =
LieneBoun ayautopum

==3 aAirTemperature

=== SoilTemperature

T==w] AirTemperature

Sensor at Port 1, new value :

= | CloseWindow

‘ s | OpenWindow
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‘L_l PourSoil I
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== alnterval

== alnterval
O MHTEPBan O ==3 3(CloseWindow
[Eeompa o i
t° Bosgyxa [O Selected entity:
o OTKpbITh — :

alnterval
Value

aAirTemperature _ nul
aOpenWindow | 20

A nHTepsan [O Metatype.Node
> false
3aKpb|Tb View/Pictures/ nhouse/interval.png|

alnterval g T x

aCloseWindov ‘ Constraints
Execute

Sample add-on successfully launched

Messages | Errors ‘ Generate




Anpobauus

>  MukpokoHTponnepe TRIK n oubnunoteka Trik-Sharp
> KnuneHt WIinSCP gnsa 3arpysku cueHapus
> KnueHTt PUTTY ansa 3anycka cueHapus
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PeaynbTaTthl

CnpoeKkTupoBaHa apXutekTypa npotoTmna rpaduyeckomn
TeXHOoNnorum ynpasneHua "yMmHou Tennuuen” n HoBoro
BU3yarbHOIo A3blka

PeannsoBaH pefaktop Ha OCHOBE pefaKkTopa CUCTEMDI
REAL.NET onga noctpoeHua nonb3oBarteniemMm moaenu
cueHapusi paboTbl TennLUbl

PeannsoBaH reHepaTtop, npeobpasyowmm co3gaHHyo Moaenb
B cLieHapuu Ha a3bike C#

[TpoBegeHa anpobaunst NpoToTMNa Ha rnosfib3oBaTene, He
obnagaroLemM HaBblkaMun MNPorpaMmMmmnpoBaHuns



