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Event - clock automata

- Alur , fix. Heminger ( 1999 )



Problem with subset construction :
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- Resets cause difficulty during subset construction .



Event - recording clocks:
- - -

- For every AEI, , there is an Na

- Value of na is determined by input word , and not by automaton .

a

. / :

→ Whenever there is an
'
a
'

,
Ua has to be reset

Moreover , Na cannot be reset

a

# anywhere else .
• {na 's

91\
,

→ na tracks the time since the last
a ,

{na's occurrence of
'
a
'
.
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Non"-examp

→
NTA

✓ Not an event recording clock

Example :

- { (abcd7k , T / Tc - ta E z n ta - I > I }
-

distance between '
a→ e S2

distance b → d 31



Example :

- { (abcd )k ,
'T I Tc - ta E z n ta - I > I }
-

distance between '
a→ e S2

distance b → d 31
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Example:- { a b* a / time between the z a's is exactly 10
}

→o-9
'

ooo

Example : E b b
#
a 1 time between first and last letter is exactly 104-

- Cannot be accepted by an Event - Recording automaton .



Event - recording automata: ( ERA)
-

- -
-

- Z : a finite alphabet .

Xs : { na la e E}
s

a a b b a

2. 5 3.2 4.0 5. I 6.0I://.ae/o.s/a.a#
I I I i. a 0.9

Values of na ,
Nb are determined by the input word ,

and not

by the automaton .

#

Guardi
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where C E M u { Lg
guards .
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→ ⑧TO ab ab ab . . ..
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Xa I 1 2 1 2 I

ERA : Q : States .
-

Q. : initial States .

E :

alpha
,
Ifk )

E : 9.- g
'

F : ace . stake .

- Given a timed word
,

how do we mark the values of clock .



Ao Al Az - - - .
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Vj : clock valuation at ith letter.

riina , - {
ti - ti "

and :i÷ : :

I otherwise

- A word ( ao.to) (ai , t, ) - - - .
Can .tn) is accepted by an ERA.

if there exists a sequence of transitions :

go q, q, → - - - . qn

s -t . Vi satisfies guard gi .
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→ Given an ERA
,
how to determine it .

Laib

t.tn#F..af.....:Q.::...
care of guards alongside .

-

tRNA : Subset construction gives a DEKA -

States : S E Q (subset ) Cf..

#
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"""

sss "

s
'

= set of all States that can be reached

on an
'
a

' from s.



Event - predicting clocks and Event - predicting automata (EPA)
- -
-
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Event predicting automaton :
-

- Analogous to the definition of ERA .
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- Rest same C syntax , run
. ) .

-

Determining EPA :
-
-

subset
→ same n construction as before with guards taken care of .

Subset

Non - deterministic EP-A - Det. E.P - A.



Event - clock automata ( ECA)
-
-
-

bb a (EPA
.

but not ERA )

1-1
2b

*
a b b ( ERA

,
but not EPA )

1-a
= 10

ECA : automata where we can have both event recording clocks

and event predicting docks .

I
→ can be determined by the subset construction .

EEPA÷ECA
Next : Relating ECA with timed automata -
-


