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Echtzeitbetrieb im Schienenverkehr
Strecken und fahrzeugseitige Fahrwegsicherung
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Geschwindigkeit
Distanz
— Fmsandarier Fafrweg 1. Fahrstral3e wird eingestellt (Stellwerk-STW)

= Balisengruppe in Fahririchtung

= Baisengruppe entgegen der Fanicung | 2. -@NrstrafRe wird tbermittelt (STW -> RBC)
- 3. Fahrerlaubnis wird angezeigt und tiberwacht (OBU)
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Ausnahmesituation: Zugvereinigung
Zwel Zuge In einem Blockabschnltt
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Zugfahrt durch Bahnhof
Welchenumstellung nach dem Zug und vor dem Zug!
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Ausfahrt eines ICE
Umschaltvorgang des Ausfahrtsignals
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Echtzeitbetrieb im Schienenverkehr
Ist komplex und kompliziert
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Validierung neuer Leit- und Sicherungstechnik
durch technische und betriebliche Simulation tut not!
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Eisenbahntechnisches Versuchslabor RailSiTe®
Railway Simulation and Testing laboratory
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Schnittstellen der fahrzeugseitigen ETCS-Einheit
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Von der Systemanforderung zum getesteten System
Gesucht: Das Sollverhalten

Anforderung— Funktionalitat — positive/negative Testfalle —Testablaufe/-fahrten

Anforderungs- Testfall-
analyse Ableitung
88§ E— —>

technische und
betriebliche

Spezifikationen
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Testfallableitung
2 Wege

T

Testfallerstellung direkt von der Anforderung zum Testfall

Anfordeirlgin/

Traceability
Matrix

parametrierbare
Testfélle

Konkrete
Testablaufe

Anforderungen

Testfallgenerierung indirekt tiber ein funktionales Modell

s

- 1

Testfalle /
-ablaufe

generierung  auswahl/
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1. Direkte Testfallerstellung

Anforderung — Funktionalitat — positive/negative Testfalle — Testablaufe

Anfordei’li(in/
* Traceability

Matrix
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2. Indirekte Testgenerierung
Modellbasierte Testableitung

Anforderung — funktionales Modell — Testablaufe/-fahrten

Anforderungen

[] *
==
Testfall- Testfall- Testfalle /
generierung  auswahl/ s
-reduktion -ablaufe

L |

a_@s Testablaufe
[-fahrten
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i DLR

Beispiel - Eisenbahn:
— Betrieb = Verhalten + Echtzeitbetrieb => sicher und performant!?
— Verhalten verstandlich und begreifbar gemacht werden kann!

— Welche Funktionen und Teiloperationen beeinflussen und
bilden den Betrieb?

Wie sind die Zusammenhange?

Wie lange dauert eine Operation? Wo fangt sie an und
wo hort sie auf?

— Komplexe betriebliche Ablaufe zerlegen und aus (Teil-)
Operatlonen zusammenfugen/verknupfen/verblndenl’>
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1. Alternative: Modellierung mit UML/SysML
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2. Alternative: Tabellarische Verhaltensbeschreibung
Sollverhalten als Folge von Schnittstellenereignissen

Test steps (DO daten'workspace' subet-0764T5003" Subset-076-6-3-003_v231_orig.mdb) ¥ersion 3.0; Data¥ersion 1.8

ME

Ord. ) FTITC Step In L | Direction | Dist. [Rel. .| WD |Inter... Description 2t Lot Comments

1 gingle step  L2HP A 0 I |0ODO ([Train speed is 0.0 km/h, stop time is 0.0 5. L2HP

2 ha11 (1 L2ZNP | = =P 0 Lot The power of the on-board is switched on.The on-hoar... L2/5B

3 B4 P 12/SB | =P 0 @ The new current mode 5B is RECORDED on JRU | 2/5B

1 5411 P

5 5221 PN

i h221 (1 L25SB | <= 0 0 Driver opens desk L2/SB Recording this TIU input is not...

7 bh22.1 2 L2/SB [ < = 0 @ The actual mode SB is DISPLAYED L2/%B [The SB indication after openin...

o h221 3 L2SB ;ﬁ?_ ib\l] 0 @ infter finishing the tests (self test and test of external d... L2/SB [With switch on of power the s...

0 ha21 4 L2/SB [ <~ =0 0 @ The text message "TEST BRESULTS ARE OK' (Or similar)...L2/5B

10 pH231 1 L2SB | <= 0 @ &B mode is permanently displayed to the driver when t... L2/SB

11 P&71 1 L25SE | <= 0 @ The on-board equipment requires the driver to enter a ... L2/SB  Starting conditions : There is ...
1] Il | IC
T T e

Type War_klame War_Walle War_Len Mame Descriptian
StepExtra Distance 1] -
Header HID_MESSAGE 32 8 Message identifier Configuration Determination |
Header L_MESSAGE 11d 10 Message length L_MESSAGE indicates the length of the message in Inte...
Header T_TRAIN t_train_1 32 Trainhorne clock Time, according to trainborne clock, at which message i...
Header M_ACK 0hb 1 Qualifier for acknowledgement request Indicates whether the telegram must be acknowledged ... |—
Header NID_LRBG 16777215 d 24 ldentity of last relevant balise group Countryregion identity (NID_C) + balise identity number ... |=
Header M_VEF!SION 0010000 b ¥ Version of the ETCS language This gives the version of the ETCS languageEach part in... | =

1]

[ »
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Konformitats- und Interoperabilitatstestspezifikation
der neuen europaischen Leit- und Sicherungstechnik

- Systemanforderungs-Spezifikation (Subset-026)
—~ Ca. 4000 funktionale Systemanforderungen
— Uber 100 weitere Subset's fur Schnittstellen-Spezifikationen

— Konformitats-Testspezifikation flr Zugsicherungseinheit (Subset-076)
—Z Von Bahnexperten manuell Toolgestltzt erstellt

—~ GrolRer Umfang und hoher Detaillierungsgrad der Tests:
7 674 Funktionalitaten, 1862 Testfalle, ca. 35.000 Testschritte

— Detalllierte Datenstrukturen fur Nachrichten und Variablen

----- Anforderungen |
-’_/ parametrierbare Konkrete
TesifElle Testablaufe
* Traceability
Matrix /
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Tabellarischer Testablauf/-fahrt
Sollverhalten als Folge von Schnittstellenereignissen

Test steps (D daten'workspace' subet-0764 T5003" Subset-076-6-3-003_v¥231_orig.mdh) ¥ersion 3.0; Data¥ersion 1.8
Ord. FTITC Step In LW | Direction | Dist. [Rel. .| O |Inter... Diescriptian ut Lot Comments
1 gingle step  L2MNP A 0 0DO  [Train speed is 0.0 kmvh, stop time is 0.0 5. L2HP é
s Apd11 [ L2ZNP | < =P 0 IThe power of the on-board is switched on.The on-hoar... L2/5B [ |
3 bd1.1 [2 L2/SE | <= 0 @ The new current mode SB is RECORDED on JRU L 2iSB
1 Ba1.A PN
5 6221 e,
i h221 (1 L2/SB | <= 0 0 Driver opens desk LZ2SEB Recording this TIU input is not...
[ B221 2 L 2sB F‘?__‘-:“—‘\l] 0 @ IThe actual mode SB is DISPLAYED 1L 2ISE [The SB indication after openin...
" =
.— Problem
©_ - Wo fangt eine Funktion-an?
— - Wo hort sie auf?
mm - Zustande als Referenzpunkte fiir das Systemverhalten sind
sen . UF implizit aufgefihrt
et - Fynktionalitat durch mehrere 100 bis Gber 1000 Schritte /
et Sehnittstellenereignisse'schwer tberschaubar und
2t nachvollziehbar
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Das atomare Element
Meta-Modell fir Echtzeitverhalten
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Das atomare Element bei nebenlaufigen Aktivitaten
Meta-Modell fur Echtzeitverhalten
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Verhaltensbeschreibung - Testfallebene (mikroskopisch)
auf Basis des atomaren Elements als Meta-Modell

SC_Internal
[ SC_ITEM SC_WALLIE SC_DESCRIPTION SC_MOTE
|M_LEVEL Qi1i 2034 LOJLETMY LTFL2ILE %
[M_MmoDE i 5B -
Start Conditions
SC_STATE 5C_INTERFACE 50 Pre
MOT RELEWANT RTi - -
All driver desks are closed TIU
MHOT RELEWARNT Cindl - +E r S S 1
HOT RELEWVANT ETM - _I - 0
MHOT RELEWARNT LThi -
HNOT RELEWANT JRL - [b] -
Step I l
FT.|Tc.|s.[ ST sTEP [5T PREV .|ST FREW .| ST_DESCRIFTION ol
| 1 5 _ ETCS or-board syeetorn nn\f.rw Eﬂd
622 |1 2 re-condition |- - Staring state iy |
22 1 |3 |1 - I Driver opens desk POSt i |
F22 1[4 Petion [LOFLETM) . |SE Activate driver gesk & AS ||
221 |5 |2 - B j Pr H jrici|)
(22 |1 6|3 - - After finishing the tests (selftest and test of external devices) e et
221 [F |4 - - The text rnessame TEST RESULTS ARE OK'(Or sirnilan is 7
r22 1 |8 ostcondition |- - End state ||
1] Il I I
Test Case
End Conditions
EC_STATE EC_IWNTERFACE E *E O O [
MOT AFFECTED RTh - — S
One driver deskis apen TIL | _e
FPredefined text message TEST RESLUILTS A |Dihdl [u]
MNOT AFFECTED BTH - P t
MOT AFFECTED LThi - \ OS
Fredefined text message TEST RESULTS A [JRU 0 N
EC_Internal
EC ITEM EC_WALUE EC_MOTE EC_DESCRIPTION
M_LEWEL Q02034 UM CHARIGED LOFLSThILAS L2 L3 =
M_MODE 4 UMCHARGED SE
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Verhaltensbeschreibung - Testablaufebene(makroskopisch)
auf Basis des atomaren Elements als Meta-Modell

Test Steps {D:.daten'workspace'subet-076'T5003"Subset-076-6-3-003_v231.mdb) ¥ersion 3.0; Data¥ersion 1.5

S e

ord JFTme]  Sten [ crounFet | Group SubFet Type| In L | Direction | Dist. [Rel. ] 10 [inter... Description ot Lind
1 L2mp [ ==np L |0DO [Train speed is 0.0 kmuh, stop time is 0.0's. L2mp | =
y

- Pre = ' '
3 E L2HNP |~ =0 | 1] FoF [The power of the on-board is switched on.The on-boar... L ASB
e S s tlaitet | '

+ I/ —_ E TZeE @ The new current mode SB is RECORDED on JRU = ]
E_ [b] Eraea | ] |
7 I |
: | | =

’dlib\

10 F lesel=——=p p |© Driver opens desk L2/sB
— )
11 POSt E L2sB ﬁjﬁ] h |@ The actual mode SB is DISPLAYED L2/sB
12 P ' E losel—=—=p p @ Infter finishing the tests (self test and test of external d... L2/SB
13 re E Lesel—=p p |© [The text message "TEST RESULTS ARE OK' (Or similar)...L 2158
14 P
15 I I Era
16 / F lesel=——=p | |@| isBmodeispermanently displaved o the driver whent.. | 2/SB
17 N
18 * E O O E L2SB | <~ — =1 1] @ [The on-board equipment requires the driver to enter a ... L2/5SB
19 - E L2/5E [ —=p 1] o IThe on-hoard equipment prevents the driver from perf... L2/SB
] Y
4T

[4]

o W
PO St Properties
T Marne Description UserCarmim...

epExtra ~prsramce — -
Header HID_MESSAGE 32 ] Message identifier Configuration Determination
Header L_MESSAGE 11d 10 Message length L_MESSAGE indicates the length of the message in bytes, incl...
Header T_TRAIN t_train_1 32 Trainhorne clock Time, according to trainborne clock, at which message is sent
Header M_ACK Oh 1 Qualifier for acknowledyement request  Indicates whether the telegram must be acknowledged or not —
Header HID_LRBG 16777215d 24 dentity of last relevant balise group Country'region identity (NID_C) + balise identity number of last... 5
Header M_VERSION 0010000 b 7 Version of the ETCS language This gives the version of the ETCS languageEach part indicate... -
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Verhaltensbeschreibung - Testablaufebene/makroskopisch
auf Basis des atomaren Elements als Meta-Modell

Test Steps {D:.daten'workspace'subet-076'T5003"Subset-076-6-3-003_v231.mdb) ¥ersion 3.0; Data¥ersion 1.5

Ord  FTITC Step Group Fet Group SubFct Type| In LM Directi0n| Dist. |Re|. | D Inter... Description out Um

1 lsingle step homp | a===h | |oDO [Train speed is 0.0 kmh, stop time is 0.0 s. L2np |2
> 5411 P =
5 5414 i F lawp|=——m=p p | |  [Thepower ofthe on-board is switched on.The on-boar... L2/SB
111 N Era
b b P F o lesel———=p b |© The new current mode SB is RECORDED on JRU L21sB
b H re =

A tEl @®S.s =
B 5 — e . P
b b = [ ] |

10 53 F ose|=——=b b |Ol__ priveropens tesk | 4sB

11 Gl v [b] E L;fs‘ﬁ‘ P '~ lb,‘_ I@:ﬂ [The actual mode SB is DISPLAYED LZiSB

12 |l A I I E w L @\ll wfter finishing the tests (self test and test of external d... LZiSB

13 |l E L2SE [~ 0 1] I@ The text message 'TEST RESULTS ARE OK' {Or similar}).. L4§B

14 [ P I

15 51 Era

16 I F lesel=——=p b |© ISB mode is permanently displayed to the driver when ... | 2/SB

17 5] S e =

*E O . . :
18 24 e —_— E L2SE [« —=pn | 1] @ [The on-board equipment requires the driver to enter a ... L2/5SB
19 24 Po St E L2/5E [ —=p 1] o IThe on-hoard equipment prevents the driver from perf... L2/SB
r—Y
Properties

| Type War_Mame War_Walue War_Len Marne Description UserCarmim...
|StepExtra  Distance 1] a
Header NID_MESSAGE 32 ] Message identifier Configuration Determination

Header L_MESSAGE 11d 10 Message length L_MESSAGE indicates the length of the message in bytes, incl...

Header T_TRAIN t_train_1 32 Trainhorne clock Time, according to trainborne clock, at which message is sent

Header M_ACK Oh 1 Qualifier for acknowledyement request  Indicates whether the telegram must be acknowledged or not —
Header HID_LRBG 16777215d 24 dentity of last relevant balise group Country'region identity (NID_C) + balise identity number of last... 5
Header h‘l VERSION 0010000 b 7 Version of the ETCS language This gives the version of the ETCS languageEach part indicate... -

4| I
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Verhaltensbeschreibung - Testablaufebene/makroskopisch
auf Basis des atomaren Elements als Meta-Modell

Test Steps {D:.daten'workspace'subet-076'T5003"Subset-076-6-3-003_v231.mdb) ¥ersion 3.0; Data¥ersion 1.5

Ord  FTITC Step Group Fet Group SubFct Type| In LM Directi0n| Dist. |Re|. | D Inter... Description out Um

1 lsingle step L2MP ,AL_‘:"—\h I ODO [Train speed is 0.0 km/h, stop time is 0.0 s. L2mp |2
N TR P =
3 hd1.1 1 E L2NP | —=p FooF [The power of the on-board is switched on.The on-boar... L2SB ||
4 B4t PEEN

|5 411 2 E L2%B iip @ [The new current mode SB is RECORDED on JRU L2/SB

b H

7 A |

r 1 Das atomare Element ermdglicht makroskopisch i
w 1. Vertikale Differenzierung : |
11 A . a0 B
-1 2. Horizontale De-/Komposition 5
13 H B_
14 Herer T T ]
15 523.1 PEEN

16 H23.1 1 E L2SE | —=p @ [SB mode is permanently displayed to the driver when t... L2/'SB

17 5231 P

18 (2571 (1 E L2SE [« —=pn @ [The on-board equipment requires the driver to enter a ... L2/5SB

19 2571 2 E L2/5E [ —=p o IThe on-hoard equipment prevents the driver from perf... L2/SB | |
[ I - I [» o
.

| Type War_Mame War_Walue War_Len Marne Description UserCarmim...
|StepExtra  Distance 1] a
Header NID_MESSAGE 32 ] Message identifier Configuration Determination

Header L_MESSAGE 11d 10 Message length L_MESSAGE indicates the length of the message in bytes, incl...

Header T_TRAIN t_train_1 32 Trainhorne clock Time, according to trainborne clock, at which message is sent

Header M_ACK Oh 1 Qualifier for acknowledyement request  Indicates whether the telegram must be acknowledged or not —
Header HID_LRBG 16777215d 24 dentity of last relevant balise group Country'region identity (NID_C) + balise identity number of last... 5
Header M_VERSION 0010000 b 7 Version of the ETCS language This gives the version of the ETCS languageEach part indicate... -
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1. Vertikale funktionale Differenzierung

Schrittkontext: Funktions- und Testfallzugehorigkeit

Test Steps {D:hdaten',workspace'subet-0764T5003" Subset-076-6-3-003_v231.mdb) Yersion 3.0; Data¥Yersion 1.8

ord.

FTITC

Bd1.1

Bd41.1

e | [ P2

Bd1.1

41.1
41.1

541.1

221

B22.1

10

B22.1

11

B22.1

12

15221

13

221

14

221

15

5231

16

B23.1

17

B23.1

18

267.1

19

2571

[In Ling
L 2Np

L2HNP

L2/SB

L2/SB
L2/SB
L2/SB

L2/5B

L2/SB

L2/SB

L2558

Dist [Rel. | 110 [Inter._ Description Out Lin
b b | |0DO [rrain speedis 0.0 kmh, stop time is 0.0 s. L 2NP
1) 1) S The power of the on-hoard is switched on.The on-hoar... L2/SB
0 p O The new current mode SB is RECORDED on JRU L2/SB
0 p O Driver opens desk L2/SB
0 p © The actual mode SB is DISPLAYED L2/SB
0 1) @ infter finishing the tests (self test and test of external d... L2/'SB
0 0 |© The text message 'TEST RESULTS ARE OK' {Or similar)...2/SB
0 p O SB mode is permanently displayed to the driver when t... | 2/SB
0 1) @ [The on-board equipment reguires the driver to enter a ... L2/SB
0 p O The on-board equipment prevents the driver from perf... | 2/SB
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1. Vertikale funktionale Differenzierung
Schrittkontext: Typ und Bezeichner/ID

Test Steps {D:hdaten',workspace'subet-0764T5003" Subset-076-6-3-003_v231.mdb) Yersion 3.0; Data¥Yersion 1.8

ord [FTmof Step ) Type]in Li
1 ingle step | 2IMP
2

K] 1 | 2NP
1 Bezeichner:

P : - Pre-Condition | P
ks ..

: - Post-Condition

b - Action

I - <Nr>

10 1 | 2I5B
11 2 ] | 25B
12 K] Typ | 2I5B
13 n -, S* = Zustand | 258
e - ,E* = Ereignis

> - A" =Action

16 1 |FE | 2I5B
17

18 1 | 2I5B
19 2 | 2/%B
1 | Il

Dist [Rel. | 110 [Inter._ Description Out Lin
b b | |0DO [rrain speedis 0.0 kmh, stop time is 0.0 s. L 2NP
1) 1) S The power of the on-hoard is switched on.The on-hoar... L2/SB
0 p O The new current mode SB is RECORDED on JRU L2/SB
0 p O Driver opens desk L2/SB
0 p © The actual mode SB is DISPLAYED L2/SB
0 1) @ infter finishing the tests (self test and test of external d... L2/'SB
0 0 |© The text message 'TEST RESULTS ARE OK' {Or similar)...2/SB
0 p O SB mode is permanently displayed to the driver when t... | 2/SB
0 1) @ [The on-board equipment reguires the driver to enter a ... L2/SB
0 p O The on-board equipment prevents the driver from perf... | 2/SB

AR

[4]
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1. Vertikale funktionale Differenzierung
Schrittkontext: Fahrtrichtung des Zuges

Test Steps {D:hdaten',workspace'subet-0764T5003" Subset-076-6-3-003_v231.mdb) Yersion 3.0; Data¥Yersion 1.8

Ord..

FTITC

Stap

L= - I - "R S O O [ 0

=
=

=
-

-
Pt

=
(%)

-
=

—
(%) ]

=
[=r]

=
)

=
[==]

—
L'=]

FY

Tyne| in Lm [ Direction) Dist [Rel | 110 [inter_ Description ot L
LZ2HP ol I [ODO [Train speed is 0.0 Kkmh, stop time is 0.0 5. LZ2HNP
)
L2HMP = ] 1) S The power of the on-hoard is switched on.The on-hoar... L2/SB
—
L2/SB —=b o @ The new current mode SB is RECORDED on JRU L2/SB
)
)
)
)
L2/SB ij&p 1 o Driver opens desk L2/SB
L2/SB ij}] 1 @ The actual mode SB is DISPLAYED L2/SB
L2SB ;':-!] 1) @ infter finishing the tests (self test and test of external d... L2/'SB
L2/SB :L"—‘-l] 1 @ The text message "TEST RESULTS ARE OK' (Or similar)...L2/SB
)
)
L 258 = ] 1) @ =B mode is permanently displayed to the driver when t... L2/SB
—
L2SB ii_bfl 1) @ [The on-board equipment reguires the driver to enter a ... L2/SB
L2/5B iim'] 0 o The on-board equipment prevents the driver from perf... | 2/5B
Y
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1. Vertikale funktionale Differenzierung

Schrittkontext: Zugehorige und Ubergeordnete Funktion

Test Steps {D:hdaten',workspace'subet-0764T5003" Subset-076-6-3-003_v231.mdb) Yersion 3.0; Data¥Yersion 1.8

ord.. (" Group Fet Group SubFet ) Ir1 Lt Dist [Rel. .| D [Inter.. Description Out Litd
1 L2ZMWP |~ — ™0 ol I [ODO [Train speed is 0.0 Kkmh, stop time is 0.0 5. LZ2HNP
2 e =
3 L2ZNP [ =D 0 oL IThe power of the on-board is switched on.The on-boar... L 2/5B
4 T
|5 L2SB [ =D o @ The new current mode SB is RECORDED on JRU L2/SB
6 =
n ==
P ==
o =
10 L25SB <~ =N 1) 0 Driver opens desk L2SB
11 L2SB [ =0 0 @ IThe actual mode 5B is DISPLAYED L2/SEB
12 L2SB | =0 1) @ infter finishing the tests (self test and test of external d... L2/'SB
13 L2%8 | =0 1 @ The text message "TEST RESULTS ARE OK' (Or similar)...L2/SB
11 ==
15 A
16 L25SB <~ =N 1) @ =B mode is permanently displayed to the driver when t... L2/SB
17 AT
18 L2SB | =0 1) @ [The on-board equipment reguires the driver to enter a ... L2/SB
19 L2/SE [ — =m0 0 o The on-board equipment prevents the driver from perf... L2/'SB
1] Il B |
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2. Horizontale funktionale De-/Komposition
Zugehorige Funktion

Test Steps {D:hdaten',workspace'subet-0764T5003" Subset-076-6-3-003_v231.mdb) Yersion 3.0; Data¥Yersion 1.8

Ord.JFTITC Step Group SubFet Inter... Description Dt LI

1 0ODO [Train speed is 0.0 kmh, stop time is 0.0 s. L2Np [
L =
K] L The power of the on-hoard is switched on.The on-hoar... L2/SB

4
|5 The new current mode SB is RECORDED on JRU L2/SB
6

7
B
o

10 Driver opens desk L 258

11 IThe actual mode 5B is DISPLAYED L2/SEB

12 infter finishing the tests (self test and test of external d... L2/'SB

13 The text message "TEST RESULTS ARE OK' (Or similar)...L2/SB

14

15

16 =B mode is permanently displayed to the driver when t... L2/SB

17

18 [The on-board equipment reguires the driver to enter a ... L2/SB

19 The on-board equipment prevents the driver from perf... L2/SB | |

1] m [ B
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2. Horizontale funktionale De-/Komposition
Ubergeordnete Funktion

Test Steps {D:hdaten',workspace'subet-0764T5003" Subset-076-6-3-003_v231.mdb) Yersion 3.0; Data¥Yersion 1.8

Ord.. Group Fet Inter... Description Cout Lihd

1 0ODO [Train speed is 0.0 kmh, stop time is 0.0 s. L2Np [
2 =
K] L The power of the on-hoard is switched on.The on-hoar... L2/SB

4
E The new current mode SB is RECORDED on JRU L2/SB

7

10 Driver opens desk L 258

11 IThe actual mode 5B is DISPLAYED L2/SEB

12 infter finishing the tests (self test and test of external d... L2/'SB

13 The text message "TEST RESULTS ARE OK' (Or similar)...L2/SB

14

15

16 =B mode is permanently displayed to the driver when t... L2/SB

17

18 [The on-board equipment reguires the driver to enter a ... L2/SB

19 The on-board equipment prevents the driver from perf... L2/'SB
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i DLR

Verhaltensbeschreibung
auf Basis des atomaren Elements als Meta-Modell

Test Steps {D:.daten'workspace'subet-076'T5003"Subset-076-6-3-003_v231.mdb) ¥ersion 3.0; Data¥ersion 1.5

ord.[FTTC Step Group Fet Group SubFct Type| In Lt | Direction | Dist. [Rel. .| 1o (inter. . Description outin] |
1 lsingle step L2MP ,AL_‘:"—\h IODO [Train speed is 0.0 kmvh, stop time is 0.0 s. L2MNP

> 5411 P

3 Bpd41.1 1 E L2HNP iip P [The power of the on-board is switched on.The on-boar... | 2/58

4 Bt == |

Deutliche Steigerung der Transparenz, des Verstandnisses
sowie der Konsistenz durch:
- Horizontale De-/Komposition

- Vertikale Differenzierung anwendungs:

spezifischer Informationen

=> Sicherheit und Vertrauen!

ey SRR R mer i ve AR R A U vel RaR AV AR DI G e i

19 2571 P

E L2SB|l=——=p P

o IThe on-board equipment prevents the driver from perf... L2/SB

(]

[ »

-

W T R R R R T R R R R A R S T e T F R e e R S e A e T e A e TR R R e S e R AR e R S R R e e e R A S e e e S A S e e T e R S S R A S e e e e e e e e e e e e e o AR

| Type War_Mame War_Walue War_Len Marne Description UserCarmim...
|StepExtra  Distance 1] a
Header NID_MESSAGE 32 ] Message identifier Configuration Determination

Header L_MESSAGE 11d 10 Message length L_MESSAGE indicates the length of the message in bytes, incl...

Header T_TRAIN t_train_1 32 Trainhorne clock Time, according to trainborne clock, at which message is sent

Header M_ACK Oh 1 Qualifier for acknowledyement request  Indicates whether the telegram must be acknowledged or not —
Header HID_LRBG 16777215d 24 dentity of last relevant balise group Country'region identity (NID_C) + balise identity number of last... 5
Header M_VERSION 0010000 b 7 Version of the ETCS language This gives the version of the ETCS languageEach part indicate... -
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