
TMEDAU-OMA-Aft-ILEC.TV
RE 8



GOALS OF TODAY 'S LECTURE

-
- -
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Event - clock Automata :

- a determinizable subclass of T.tt .

- Alur
,
fix . Henninger
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Timedcase .
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Should n be reset or not ?
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If n is reset in 9^-991,923 then there is

potentially an incorrect run :
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Main idea

9 Whenever '

a' is on the transition
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- Na has to be reset
.
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- Problem with subset construction due to resetsummary :
- can be circumvented by resetting a special dock
'
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'
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,
Ha

.



AutomataIdent ing -
CERA) :

I. : alphabet .

✗
z,

: { ma l a c- E ]

↳ Event - recording clocks
.

\

Examp

{ ab*a I distance between the two a 's is 110 }

b

→0-9.8%-00

Example 2 :

-

{ fabcd ,
Titztstq) / B - ti £5 A tie - Tz Z to }

Has 5 Nb 710
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Semantics If Eenng -40ms :
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→ Values of na.ms get determined by the input Kord
?

- and not by the automaton

Given an input word W = ( Araz . - - Ape , 1712, - . . .tn)

we define a function Nj : Xz → { I } u Rzo

for all I c- { 1,2 ,
- n k }

if there exists j .

ti - tj j< i , aj =a .

ritual =

{ V-j am < i
, aim # a

1- Otherwise



Guards : 01 : -- Na ~ c l ¢+01 I Oluf 1- It
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1- It is true

☒ (XE ) where c c- IN or c= 1-
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Any other comparison
is false .
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a E Q ✗ I ✗ ☒ (Xz) ✗ Q

Timed word W ? ( Alan
, . . . 9k , Tita . - . Tie)

When does A accept no
?

A accepts w if there exists a runs

% 91 €49b - - -
- - ¥9k

- sit . Vi f-gi

-

9k is accepting .
L / A) = { not A accepts w }



Closure properties :
-

Al
, Az : ERA

.

Union : ERA for LIA , ) U LlAz ) ?

↳

disjoint union of An Az

☒
Intersection: ERA for LIAM n LIAN ?

↳ product construction as done for DTA
.

Gmpn : ?

→ First consider determination problem .



Determination of ERA :
-

a

a

→④-Iq⑧ This is non-deterministic ( NERA )

not> 5
☐ does not accept .

→ ⑨a-⑨É→⑨ a a
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Subset construction for NERAS:
-
-

-

States : subsets of
Q

.
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S: { 91,92 .
. - . 9k }

For
every subset 7 of transitions on ' a' from S :

T={ ( qi , , a , gi , , ri ,)
- - -

- ( 9in ,
a. gim , rim) }

1

We have
s A- { ri, , riz ,

- . . , rim }
$

$ : gi , ^ gi . A-
. 9in A ✗ 7g

9¥> 9 '

9 ES , 19,91g , 9174T
a

subset construction :
-

States : subsets .

Transition relation : as above

Accepting states : Subsets that intersect with F

thm Deterministic ERAs are as

expressive as MERAS
.



Implementation :

DERA B
'

MERA A → DERA B

Lls) =L / B)

a" try
.

stats . for 11137°
.

Example:
- b. na25

b. NASH a. Nb >
2

→ ④-9> ④- ⑧-④ NERA

f)
b. Na >

10

{913 a- {qzg {q, }
%$9I⇒

DERA

' b. Na< 5
Obtained by] subset •mm ,)±×{gag, 9 , Nb72

Ub
, na > 10

b
, b- c-Xa<_ 10

summary :

- 1 . Event Recording Automata: determineable
- closed under boolean operations .

- 2 .

Some examples , some non - examples -


