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APs do not influence the semantics of PTGTS.
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prob = 90%

e Connection duration:

2 min
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Shuttle Scenario W Pitiner

next, next
[ Track|<2: Conflict 25> Track <2t
nextl lnext
[ Track]<2“: Conflict 2] Track]
next, next

[ Track|<2 Conflict 25> Track]
Jexz e

e Connection successful: e Shuttle on track:

prob = 90% 2-4 min
e Connection failure: e Connection duration:
prob = 10% 2 min
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Shuttle Scenario W Pitiner

next, next
[ Track|<2: Conflict 25> Track <2t
nextl lnext
[ Track]<2“: Conflict 2] Track]
next, next

[ Track|<2 Conflict 25> Track]
Jexz e

e Shuttle on track:
2-4min
e Connection duration:

e Connection successful:
prob = 90%
e Connection failure:

prob = 10% < 2 min
:Connection
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Shuttle Scenario
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I t

target

e Connection successful:

prob = 90%
e Connection failure:
prob = 10%

M. Maximova, H. Giese, C. Krause (ICGT’

next, next
[ Track]<2{: Conflict -25>[: Track]
nextl lnext
[ Track]<2“: Conflict 2] Track]
nextl next

[ Track|<2 Conflict 25> Track]
Jexz e

:Connection

17) PTGTSs

e Shuttle on track:
2-4min

e Connection duration:
2 min
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Shuttle Scenario W Pitiner

next, next
[ Track]<2{: Conflict -25>[: Track]
next, next
A [ Track|<2: Conflict 25> Track <2t
nextl lnext

[ Track|<2 Conflict 25> Track]
Jexz e

target

e Shuttle on track:
2-4min
e Connection duration:

e Connection successful:
prob = 90%
e Connection failure:

prob = 10% . 2 min
:Connection
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Shuttle Scenario W Pitiner

next, next
[ Track]<2{: Conflict -25>[: Track]
next, next
[ Track]<2{: Conflict 25> Track| <2t
next, lnext
At [ Track|<2 I:Conf/ictlitgl:Trackl
Jexz net

target

e Shuttle on track:
2-4min
e Connection duration:

e Connection successful:
prob = 90%
e Connection failure:

prob = 10% . 2 min
:Connection
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Shuttle Scenario W Pitiner

next. next

[ Track]<2{: Conflict -25>[: Track]

next. next

[ Track]<2“: Conflict 2] Track]

next. next

3t [ Track] iZI:Conf/ictI ‘:; [ Track|<—2t

targe A source
next
e Connection successful: -Ti e Shuttle on track:
: Track|
prob = 90% 2-4 min
e Connection failure: e Connection duration:

prob = 10% . 2 min
:Connection
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Shuttle Scenario W Pitiner

next, next

[ Track]<2{: Conflict -25>[: Track]

next, next

[ Track]<2“: Conflict 2] Track]

next, next

|:Track|<%|:Conf/ict| ‘:; [ Track]<—2t
X né

source

e Shuttle on track:
2-4min
e Connection duration:

e Connection successful:
prob = 90%
e Connection failure:

prob = 10% . 2 min
:Connection
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Shuttle Scenario W Pitiner

next, next

[ Track]<2{: Conflict -25>[: Track]

next, next

[ Track]<2“: Conflict 2] Track]

next, next

|:Track|<%|:Conf/ict| ‘:; [ Track]<—2t
X né

sl NG S

next
: Track
source
next
e Connection successful: targe -Ti e Shuttle on track:
: Track
prob = 90% - 2-4 min
e Connection failure: e Connection duration:

prob = 10% . 2 min
:Connection
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Shuttle Scenario W.

next. next

[ Track]<2{: Conflict -25>[: Track]

next. next

[ Track]<2“: Conflict 2] Track]

next. next

[ Track|<2 Conflict 25> Track]
Jexz e

sl NG S

next.

next.

e Shuttle on track:
2-4min

e Connection successful: targe
prob = 90%
e Connection failure:

prob = 10% . 2 min
:Connection

e Connection duration:

Hasso
Plattner
itut
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Shuttle Scenario W Pitiner

next. next

[: Trackl<2*: Conflict -2*>[ Track]

iSUCCESS]

next next

[: Track|<—| Conf//ct|—>| Track]

PRCIS G/, 1t/

:Shuttle L
next

next source

e Connection successful: target -Ti e Shuttle on track:
: Track|
prob = 90% 2-4 min

e Connection failure: e Connection duration:

prob = 10% . 2 min
:Connection
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Experiment 1 (Possibility of Collision) e

Can the considered shuttle scenario under any circumstances exhibit a collision?
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= Rule collision
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«forbid#2s |:Shuttle
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Atomic proposition collision
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«forbid#2s |:Shuttle
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Experiment 1 (Possibility of Collision) Hm

Plattner
Institut

it hastan

= Rule collision

source

=forbid#1s
wpreserves
«forbid#2s |:Shuttle

aforbid#1s

at

spresenves

Atomic proposition collision State space for the topology with 3 conflict nodes

Result: No collisions are possible.

M. Maximova, H. Giese, C. Krause (ICGT'17)

PTGTSs
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Experiment 2 (Probability for Emergency Brake)

What is the maximal probability that a shuttle executes an emergency brake?
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What is the maximal probability that a shuttle executes an emergency brake?
e State spaces for topologies with 2—6 conflict nodes generated by HENSHIN
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-

What is the maximal probability that a shuttle executes an emergency brake?
e State spaces for topologies with 2—6 conflict nodes generated by HENSHIN
e State spaces exported to PRISM
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Experiment 2 (Probability for Emergency Brake) ﬂ "

What is the maximal probability that a shuttle executes an emergency brake?
e State spaces for topologies with 2—6 conflict nodes generated by HENSHIN
e State spaces exported to PRISM
e Property for braking behavior in PRISM notation: Pmax =7 [F , brake"]

true

|$ Rule brake |

wpreserves
:Shuttle
o mode=BRAKE

Atomic proposition brake
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2 (Probability for Emergency Brake) Ep'a;ﬁ&{

it hastan
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0.020 . -
—e—topology with 2 conflict nodes

0.018 —=—topology with 3 conflict nodes
: —e— topology with 4 conflict nodes
—«— topology with 5 conflict nodes

0.016 |-
—e+—topology with 6 conflict nodes

0.014 |-

0.012 |-

0.010 |-

0.008 |-

0.006 |-

worst case probability for emergency brake

0.004 |-

0.002 |-

0000 T0.06 008 ' 010 012  o0la

probability for connection failure

.
0.02 0.04

Result: For a desired worst case probability (y-axis) and a communication service
quality (x-axis) we can determine the minimal required number of conflict nodes.
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Hasso

FUtU re Work Plattner

e Extension of PTGTSs to interval probabilities (and therefore to IPTA)
e Extension of PTCTL to path properties to specify structure dynamics
e Extension of PRISM to verify path properties of PTGTSs
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