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Struktuaralt adatok generikus kezelése ﬁ

szabvany tamogatassal

* Kihivasaink

« Célok

* Megvalésitas
 Felhasznalas




Kihivasok - 1.

= Vasuti alkalmazasok — vasuti kovetelmények
= 30 év életciklus termékre és tesztkornyezetre egyarant
= EN50128 szerinti dokumentacio

FR 4
= LabVIEW - C, C++, C# — Python — Oracle technoldgiak '
integralasa egyetlen platformban m
—
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Kihivasok - 1.

= >20k egyedi teszt projekt vs. 1 teszt platform
= |O pontok szama: 300 — 50,000
= Tesztlépések szama: 500 — 4,000,000
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Kihivasok - 1.

= Barmilyen termék
= Barmilyen tesztelési modszer
= 30 év tamogatassal

BURACIO VEGREHAJTAS
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Kihivasok - 1.

= Barmilyen termék
= Barmilyen tesztelési modszer
= 30 év tamogatassal

Nincs hard-kodolt parameéter, minden alkalmazas és komponens Kivulrdl
parameterezhet6
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Kihivasok - 2.

= Adat csere az alkalmazasok és komponensek |
interfészein kulénb626 teChnOIO’gia’n alapulnak ::Ié’(;gn:esrlsrluocntzr; gurigfloudr:egrlz UTF-SU;:EBUUIean:"Uue" someString="Hello World!"=

=Child1Structure someString="This is the first child">

i <Child2Structure someMNumeric="1" someBoolean="false"/>
u XM L i <Child2Structure someMumeric="2" someBoolean="true"/>
</Child1Structure=
</ParentStructure>
= JSON
= .NET Object Q‘Q
= LabVIEW Cluster

e SOFTWARE

i
o
someBoolean

@

someString.

!HE"D World!

Child2Structure

f. S —e—

'r:xﬂ_ someNumeric
41

someBoolean

=

‘someBoolean

@

Child15tructure
ITh\s\;thEﬁrst(h\ld é

“ParentStructura™{

"Child1Structure”:{
“Child2Structure™[

"someBoalean™false,
"someNumeric":1

"someBoalean"true,
"someNumeric":2

1
“someString” - This is the first child”

"someBoolean"true,
"someMumeric™:0,
“someString"-"Hello World!"
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Kihivasok - 2.

= Adat csere az alkalmazasok és komponensek
interfészein kuldnb6z6 technoldgian alapulnak
= XML
= JSON
= NET Object
= LabVIEW Cluster
= Az adatok strukturai eltérnek

<?xml version="1.0" encoding="UTF-8"?>
<RootStructure Numeric="0" Bool="true" String="Hello World!"/>

<?xml version="1.0" encoding="UTF-8"7>
J=ParentStructure someMNumeric="0" someBoolean="true" someString="Hello World!"=
5 <Child1Structure someString="This is the first child"=
¢ =Child2Structure someMumeric="1" someBoolean="false"f>
i =Child2Structure someMumeric="2" someBoolean="trug"/>
</Child1Structure=
<fParentStructure=

<?xml version="1.0" encoding="UTF-8"?>
J=AnyStructure=
<FirstLevelStructure1=
«<SecondLevelStructure=
i <ThirdLevelStructure! anyBaol="trua">
¢ <FourthLevelStructure name="xod"/>
i  =(ThirdLevelStructure1=
</SecondLevelStructure1=
<SecondLevelStructure2 anyMum="0" anyString="name">
</SecondlLevelStructure2:=
</FirstLevelStructure 1=
<fAnyStructure>

T T LT
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Kihivasok - 2.

= Adat csere az alkalmazasok és komponensek
interfészein kuldnb6z6 technoldgian alapulnak
= XML

= JSON
= NET Object
= LabVIEW Cluster

= Az adatok strukturai eltérnek
= Strukturakon belll beagyazott dinamikus
strukturak

cfgx:Descriptor =

..........................

..........

P

r

AppConfiguration

AppConfiguration

AppConfiguration

> Descriptor type=PowerSupph

a

Fy

Py

Configuration

Configuration

Configuration

= cycleTime

= serviceVoltage
= serviceCurrent
= xmins

> Descriptor fype=T:

= xmins

J Device

> Descriptor type=lbcTermina

= servicellseStor...

= xmins

:| Device

950

60.0

5

hitp:/fwoewe knorr-bremse. com/KEAT-X/Scheme/

CFGX/App/PowerSupphyi10.00.000.000/Powers
upply_10.00.000.000

hitp:/Mwww knorr-bremse. com/KEAT-X/Scheme/
CFGX/AppMesraCANM 0.00.000.000/TesraCAN_
10.00.000.000

= baudRate 1000000
= cycleTime 5
true

hitp:/fwowow. knorr-bremse. com/KEAT-X/Scheme/
CFGEX/App/bcTerminal10.00.000.000/lbcTermina
|_10.00.000.000

= receiveTimeout 5
= sendTimeout 1
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Kihivasok - 3.

= LabVIEW — XML tamogatas
u Kevés példa Property Node  Invoke Node Close
= Tapasztalatot igényel mikor melyik B B = =
nggVényt ke” / érdemes haszné|ni Maiitezirf:tode GetAP:IDI\ﬂ::ched Get Mext Sibling  Get First Child.vi Getcl‘:if:n'[act
Load Save
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Kihivasok - 3.

= LabVIEW — XML tamogatas
= Kevés példa
= Tapasztalatot igényel mikor melyik
fuggveényt kell / érdemes hasznalni

= LabVIEW — JSON tamogatas

= Csak fix adat szerkezetekre hasznalhato:

= Nincs lehet8ség opcionalis elemekre
= Minden adat szerkezet verzidohoz

kulon Cluster és fluggvény

4 O Ar
[o-]
I
[c}
To String From 5tring
] Eg
L]
Variant To 5tring  String To Variant
[ ]
LE
To XML From XML
{15oM}
- J
{1z0N}
To JSON From J5OM
JEOH
i}

Install J5OMNtext
Add-on

10
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Célok

Technoldgaitdl fuggetlen strukturalis adat kezelés
Ekzakt struktura specifikacio

Strukturalis adatok megosztasa eltérd nyelvekkel
Automatikus struktura verzié kezelés
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Megvalositas

Specifikus adat Generikus adat Generikus adat Specifikus adat
struktura struktura struktura struktura
formatum formatum formatum formatum

—
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Megvalésitas

”StructureDictionary”

= Struktura formatum = Gyerek osztaly
= Generikus formatum = Variant LUT
= Attributumok = Variant attributum
= Gyerek strukturak = Variant value
= Type Descriptor

Data

Type Descriptor

Data to LUT

O— Createsa variant look-up-

table fromthe specificdata

oO—

XML

Type Descriptor

JSON

Type Descriptor

LV Cluster

Type Descriptor

.NET object

Type Descriptor

LT

XMLto LUT

I

Createsa variantlook-up-
table from the XML data

JSONto LUT

Createsa variantlook-up-
table fromthe JSON data

LV Cluster to LUT

Createsa variant look-up-
table fromthe LV Cluster data

.NET object to LUT

Createsa variantlook-up-
table from the .NET object
data

wT

T

LT

LUT to Data

Type Descriptor O—

Createsa specificdata from

thevariant look-up-table O

wT

Type Descriptar

wr

Type Descriptor

LT

Type Descriptor

11 17

I

Data

LUT to XML

Creates XML data from the
variantlook-up-table

—0O

LUT to JSON

Creates JSON data from the
variant look-up-table

—0 son

LUT to LV Cluster

Creates LV Cluster from the
variantlook-up-table

—O LV Cluster
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Megvalésitas

”StructureDictionary”

= Struktura formatum = Gyerek osztaly
= Generikus formatum = Variant LUT

= Attributumok = Variant attributum

= Gyerek strukturak = Variant value
= Type Descriptor

= Gyerek osztaly

= XSD -> Variant LUT

Data

Type Descriptor

Data to LUT

O— Createsa variant look-up-
table fromthe specificdata O

Type Descriptor

JSON

Type Descriptor

LV Cluster

Type Descriptor

.NET object

Type Descriptar

XD

LT

XMLto LUT

O—
O_

Createsa variantlook-up-
table from the XML data

JSONto LUT

O_

Createsa variantlook-up-
table fromthe JSON data

LV Cluster to LUT

Createsa variant look-up-
tablefromtheLV Clusterdata

.NET object to LUT

Createsa variantlook-up-
table from the .NET object
data

X%SD to Type Descriptor

Createsa variant look-up-
table fromthe XSD data

wT

T

LT

Type Descriptor

LUT to Data

Type Descriptor O—

Createsa specificdata from

thevariant look-up-table O

wTt

Type Descriptar

wr

Type Descriptor

LT

Type Descriptor

Data

LUT to XML

[

Creates XML data from the
variantlook-up-table

—0O

LUT to ISON

[

Creates JSON data from the
variant look-up-table

—0 son

LUT to LV Cluster

Ia

Creates LV Cluster fromthe
variantlook-up-table

—O LV Cluster
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Megvalésitas

”StructureDictionary”

= Struktura formatum = Gyerek osztaly
= Generikus formatum = Variant LUT
= Attributumok = Variant attributum
= Gyerek strukturak = Variant value

= Type Descriptor
= Gyerek osztaly
= XSD -> Variant LUT

StructureDictionary.lvproj - Project Explorer o

File Edit View Project Operate Tools Window Help

hSe| « lEr | m- o] 6] q

Items

Files

e

=] IT_g;j-, Project: StructureDictionary.lvproj

= "M MMy Compute

- Debug

fi+[@ Documentation

- Examples

|+“=|‘_‘@ Project

=} ) Source

I+[ﬁl FeatKeatfApi

i [ 3 Helperiviib

l_; Cueues.vib

Lg StructureDictionary.lviib
G- @ ClusterStructureDictionary.hvclass
l'+' @ DotMetStructureDictionary.lvclass
I+“> @ JsonStructureDictienary.lvelass
£ @ StructureDictionary.bvclass

b W@ StructureDictionary.ctl

't [J" HelperFunctions

[+ [ HelperPublicFunctions

[ J"LUT_Functions

fir [P LV TypeDescriptor_Controls

[l L™ LV TypeDescriptor_Functions

H‘-‘>:J PublicControls

=t [/ PublicFunctions
r@ﬁ, DataToVariantLut.vi
Ig;. DataTypeDispatcher.vi
Eg. VariantLutToData.vi

& B XmlStructureDictionary.hvclass

B @ X=dStructureDictionary.lvelass

2 T':ﬁ‘—' Dependencies

?é; Build Specifications
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Megvalésitas

”StructureDictionary”

= Struktura formatum = Gyerek osztaly
= Generikus formatum = Variant LUT
= Attributumok = Variant attributum
= Gyerek strukturak = Variant value
= Type Descriptor
= Gyerek osztaly
= XSD -> Variant LUT
= Fuggvények elemek kezelésére

StructureDictionary.vpraj - Project Explorer
File Edit View Project Operate Tools Window Help

[hoe s X||[EE|E-¢ o[]% 4]

lterns  Files

= &L Project: StructureDictionary. vproj
= B My Cornputer

- [ Debug

I,}-[ﬁl Diocumentation

[ Examples

|+‘>@ Project

I—'__,)’ Source

[+ [E FeatKeatApi

[ 3 Helpervib

- l_g. CQueues.vlib

= L_} StructureDictionary.lviib
i+ W@ ClusterStructureDictionary.hvclass
|'+' @ DothetStructureDictionary.lvclass
H‘-‘> 8@ JsonStructureDictionary.lvclass
= @ StructureDictionary.hvclass

i " StructureDictionary.ctl

28 [LJ" HelperFunctions

[/ HelperPublicFunctions
- @l AddChild.vi

- [#) AddChildsvi

'Ll'_l; CreateRoot.vi

. [#) DeleteChildByMName.vi

- (@] DeleteChildByPath.vi

. @] GetChilds.vi

- [# ReplaceChild.vi

- [@l ReplaceChildByPath.vi

@g ReplaceChildByPathinRoot.vi

- [ @) SelectChild.vi

- |l SelectChildByPath.vi

- [#) SelectChilds.vi

- [ SelectRootwi

. [@#] WriteRoot.wi

- @] BuildTreeFroml i

()] KNORR-BREMSE
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Megvalésitas

”StructureDictionary”

= Struktura formatum = Gyerek osztaly

= Generikus formatum = Variant LUT
= Attributumok = Variant attributum
= Gyerek strukturak = Variant value
= Type Descriptor
= Gyerek osztaly
= XSD -> Variant LUT
= Fuggvények elemek kezelésére

Generic Structure Content

Egyéb segéd fuggvények

Element | Data type | Value |ﬂ
= ParentStructure Array unhandled type Array!
someBoolean Boolean TRUE
someMumeric 132 0
somestring String Hello World!
= Value Array LUT
=] Child1Structure Array unhandled type Array!
someString String This is the first child
- Value Array LuT
= Child2Structure Void LuT
someBoolean Boolean FALSE
someMurmeric 132 1
= Child25tructure Void LuT
someBoolean Boolean TRUE
someMurmeric 132 2 ﬂ
= i

StructureDictionary.vpraj - Project Explorer
File Edit View Project Operate Tools Window Help

El=1-JEX:

X[ 5w | R o[ ]

lterns  Files

=] @g Project: StructureDictionary. vpraj
= B My Cornputer
- [ Debug
“[ﬁl Diocumentation
mh [ Examples
[@ Project
= [ Source
[E FeatkeatApi
‘_;. Helper.viib
[} CQueues.viib
= 3 StructureDictionary.lviib
@ ClusterStructureDictionary.lvelass
@ DothetStructureDictionary.lvclass
8@ JsonStructureDictionary.lvclass
= i@ StructureDictionany.hvclass
i " StructureDictionary.ctl
[LJ" HelperFunctions
G
‘) LutTreeMethods
BuildTreeFromLut.vi
ClearTreevi
- @l Combinelutsvi
.. [#, DateTimeStringToTimestamp.vi
- @] GetSimpleMNodeValue.vi
Ii_il;L GetTypedescriptorElement.vi
@g. LoadXmlString.vi
- |@ LUT_To_TDwi
- [ Read_XML_JSON_File.vi
- @, TD_to_DummyLUT.vi
- [#l XSD_To_TD.vi
- " LUT Functiens
G P LV _TypeDescriptor_Controls
[F" LV_TypeDescriptor_Functions

"-'1'-: T PublicControls
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Felhasznalas
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Felhasznalas

Realizalas

= Variant LUT alapértelmezetten singleton

= Nagy block diagram terulet
= Konnyd hibazasi lehetdség

IStrinéParameted

MumericParameter
I igurati I s 2 ? IConfigurationClass bt
BT b o B n@‘f? 2 L | Mg proee- BTE ]| ConfigurationClassiBoolParameter Hello World! I : L rodd |
H
n
MumericParameter = : - .
0 "3 g C ConfigurationClass:MumericParameter
StringParameter =l | - 3 ; ;
b g pe~pibe]|ConfigurationClass:StringParameter

------- ConfigurationCIass:StringParameteanund
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Felhasznalas

Reprezentacié LabVIEW objektumokban

= Szerializalasi lehetéségek

= QOlvashatésag

= Parhuzamos hozzaférési lehetbsegek
|

:g =% ConfigurationClass.lvclass g

LabVIEW objektum 1-1 atjarhatdésaga eltérd programozasi nyelvekkel és technologiakkal

BoolParameter B
MumericParameter H—{EIZ2
StringParameter b~ Pibc
StringParameterFound b BTF |

ConfigurationClass:BoolParameter
ConfigurationClass:NumericParameter
ConfigurationClass:StringParameter
ConfigurationClass:StringParameterFound

g == ConfigurationClass.lvclass !f!'

---l‘ BoolParameter
EI—P MumericParameter
IHE”IZI World! [ StringParameter

()] KNORR-BREMSE
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Felhasznalas

Reprezentacié LabVIEW objektumokban

Szerializalasi lehetéségek
Olvashatésag

:g =% ConfigurationClass.lvclass g

Parhuzamos hozzaférési lehetéségek
LabVIEW objektum 1-1 atjarhatdésaga eltérd programozasi nyelvekkel és technologiakkal

Kihivas: struktura szerkezetenként 1 LabVIEW objektum

BoolParameter b
MumericParameter H— IS2Z |
StringParameter ¥~ Fibc
StringParameterFound L

ConfigurationClass:BoolParameter
ConfigurationClass:NumericParameter
ConfigurationClass:StringParameter

ConfigurationClass:StringParameterFound

g == ConfigurationClass.lvclass !f!'

---l‘ BoolParameter
EI—P MumericParameter
IHE”IZI World! [ StringParameter

()] KNORR-BREMSE
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Felhasznalas

Automatikus LabVIEW objektum generalas

= VI Scripti
Crlp Ing File Edit View Project Operate Tools Window Help

= Continuous Integration »e @

ClassesConfigurations SelectedVersion DestinationForGeneration
= = . CAKBData\SVIN\KEAT Xitrunk)\30_Implementation’30_Tools!,
70.00.000.000
= 0| - App.StartUpParameter CreateNewClassConfig i VariantLutClassGenerator Build
: AppState.Props 10.00.000.000
= AutomatHandler.AutomatRunTime 10.00.000.000 LeadConfig
= ActualClass R
- AutomatHandler.ModelRunTime 10.00.000.000 BROARING
< BaseModule 10.00.000.000 SaveConfig
= CAN 10.00.000.000 Status
° ConfigurstionStarage.App 10.00.000.000 ClearConfig
& ConfigurationStorage Automat 10.00.000.000 LabVIEWEnvironments
Class configurator
ClassName
:_ ConfigurationClass 3 VariantAttributes
A
ClassVersion F} o Nam_e DataType _LongName lcon Text1  lcon Text 2 [ad
10.00.000.000 BoolParameter : Boolean BoolPa ramete
Mame DataType LongMame lcon Text 1 lcon Text 2
MumericParameter =l 1nt32 Mumeri cParam
LoadFromisd - e -
Mame DataType LongMame leon Text1  lcon Text 2
StringParameter = string | String Parame
Createlcon =
SaveClassConfig =
MewClassConfig
W
Exit

|VarlantLutCIassG enerator.lvproj/My C Umputerl <

4 KNORR-BREMSE

R/ECT32 - 11/2023 22



Felhasznalas

Célok

Technoldgaitdl fuggetlen strukturalis adat kezelés
Ekzakt struktura specifikacio

Strukturalis adatok megosztasa eltérd nyelvekkel
Automatikus struktura verzié kezelés
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Felhasznalas

Célok

= Technoldgaitdl fuggetlen strukturalis adat kezelés v
= Ekzakt struktura specifikacié
= Strukturalis adatok megosztasa eltérd nyelvekkel v

= Debug megoldva

= QOlvashatdé

= Parhuzamosan hozzaférhet6
= Szerializalhato

= Automatikus struktura verzid kezelés
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Felhasznalas

Dynamic structure searcher

= Automatikus séma keresd

r

AppConfiguration

AppConfiguration

AppConfiguration

puil

a

bl

Fy

=

Py

Descriptor t,
Configuration
= cycleTime
= serviceVoltage
= serviceCurrent
= xmins
Descriptor ty esralh
Configuration
= xmins
Device

Descriptor ty mina

Configuration

= servicellseStor...

= xmins

Device

950
60.0

[

hitp:/fwoewe knorr-bremse. com/KEAT-X/Scheme/
CFGX/App/PowerSupphyi10.00.000.000/Powers
upply_10.00.000.000

hitp:/Mwww knorr-bremse. com/KEAT-X/Scheme/
CFGX/AppMesraCANM 0.00.000.000/TesraCAN_
10.00.000.000

= baudRate 1000000
= cycleTime 5
true

hitp:/fwowow. knorr-bremse. com/KEAT-X/Scheme/
CFGEX/App/bcTerminal10.00.000.000/lbcTermina
|_10.00.000.000

= receiveTimeout 5
= sendTimeout 1

()] KNORR-BREMSE
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Felhasznalas

Dynamic structure searcher

= Automatikus séma keresd
= Keresés kulcs szavak alapjan
= Struktdra név + Verzid szam

cfgu:Descriptor =]

..........................

..........

AppConfiguration

AppConfiguration

AppConfiguration

« Descriptor
= type PDw&rSupph;I
Version
= major 10
= minor 0
= build 0
1 = revision 0
> Configuration cycleTime=350 service\oltage=50.0 serviceCurrent=5 xmins=http:iiwww k...
| Descriptor
= type TesraCAN I
Version
= major 10
= minor 0
= build 0
L = revision 0
¥ Configuration '-em:r.:rn::-'-".--'r-'.--.Lrcrr-tremee.ccm-‘KE-—-_-'\-Ec.“.sn‘.e-'::FG'—x-'.zp;-”eera::i...
4 Descriptor
= type lbcTerminal I
Version
= major 10
= minor 0
= build 0
bl = revision 0

> Configuration servicelseSioredlLADNode=true xmins=http:/www knerr-bremse.com/KE. ..

(] KNORR-BREMSE
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Felhasznalas

Dynamic structure searcher

API| operations with the API and its properties

10.00.000. Bﬁ)a|lap'i The Add method shall add a new AP

1@.9@.@@9.994}3]]1 {apild} Getan existing API by the ID

= Automatikus séma keresd
= Keresés kulcs szavak alapjan
= Struktdra név + Verzid szam

10. B@.BBB.BBB”api {apiId} Updatesan APl bythe ID

J110.00.6000.004 apif{apild} Remove an existing API by the Id

(10.00.000. BBBuap‘i s| Getall APIs

Applicatiun Operations with the application and its properties

The Add method shall add & new application

10.00.0600 .Qﬁ)auappl_ication

i

10.00.000.000 applicatiﬂnl‘{appId} Get an existing application by the

((¥)] KNORR-BREMSE R/ECT32 — 11/2023
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Felhasznalas

Dynamic structure searcher

= Automatikus séma keresd
= Keresés kulcs szavak alapjan
= Struktdra név + Verzid szam

EHCD) Database

EHED) AP
EHCS) 10.00.000.000
- fizh AP1_10.00.000.000.x5d
@ APIResponse_10.00.000.000.xsd
EHLD) APls
EHCS) 10.00.000.000
' fimh APIsResponse_10.00.000.000.x5d
=H2) Application
EHES) 10.00.000.000
- fizh Application_10.00.000.000.sd
@ ApplicationResponse_10.00.000.000.xsd
—H3) Applications
EHES) 10.00.000.000
@ ApplicationsResponse_10.00.000.000.xsd
HHLD) Certificate

ITl

ITl

()] KNORR-BREMSE
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Felhasznalas

= Konfiguracios adatok kezelése

= Termék paraméterek

= Adatgyljtési paraméterek

= Modell paraméterek

= Teszt |épés paraméterek

= Stb.
= Web szerver adatok kezelése

= Teszt projekt paraméterek
Teszt allomas paraméterek
Adatgyijté eszk6zok paraméterei
Modell generalas paraméterei

Egyedi felhasznal6i paraméterek
Stb.
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Felhasznalas

= Konfiguracios adatok kezelése

= Termék paraméterek

= Adatgyljtési paraméterek

= Modell paraméterek

= Teszt |épés paraméterek

= Stb.
= Web szerver adatok kezelése
Teszt projekt paraméterek
Teszt allomas paraméterek
Adatgyijté eszk6zok paraméterei
Modell generalas paraméterei
Egyedi felhasznal6i paraméterek
Stb.

Pillanatnyilag >400 strukturalis adat mint interfész specifikacio!

Megoldas strukturalis adatok szerkesztesere!
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Felhasznalas

Recursive Dialog

= Automatikus dialogus ablak séma alapjan

ParentStructure

Parent

ComplexTypeAlll

someBoolean
somehumeric

someString

Child 1 Structure

0

Hello World!

Child15tructu

Child15tructure

Parent

ParentStructure [

ComplexTypeSeg
vencel

someString

Child25tructure

Parent

somehumeric 1

someBoolean O

0K Cancel

Child1 Structure |

Type Descriptor

[3 attributes

Child2Structure [

[ atiributes
someNumeric
someBoolean

RecursiveDialog

O_ Editlook-up-table content

O—
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Felhasznalas

Osszefoglalas

= Technoldgaitdl fuggetlen strukturalis adat kezelés

= Ekzakt struktura specifikacié

= Strukturalis adatok megosztasa eltérd nyelvekkel

= Automatikus struktura verzié kezelés

= Debug megoldva

= QOlvashato

» Parhuzamosan hozzaférhet6

= Szerializalhaté

= Strukturalis adatok szerkeszthetbsége egyetlen
komponenssel

SKKKKNKKKL.L
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Elo demo
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Kérdések?
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Koszonom a figyelmet!
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