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““Periodic tPeriodic time-triggered state observationsime-triggered state observations or  or sporadic event-triggeredsporadic event-triggered
event observationsevent observations are two  are two alternativealternative approaches for the  observation approaches for the  observation
of a dynamic environment in order to reconstruct of a dynamic environment in order to reconstruct the states and eventsthe states and events
of the environment at the observer. of the environment at the observer. Periodic state observationsPeriodic state observations produce produce
a sequence of equidistant a sequence of equidistant ““snapshotssnapshots”” of the environment that can be of the environment that can be
used by the observer to reconstruct those events that occur within aused by the observer to reconstruct those events that occur within a
minimum temporal distance that is longer than the duration of theminimum temporal distance that is longer than the duration of the
sampling period.  Starting from an initial state, a complete sequence ofsampling period.  Starting from an initial state, a complete sequence of
(sporadic) event observations(sporadic) event observations can be used by the observer to can be used by the observer to
reconstruct the complete sequence of states of the RT entity thatreconstruct the complete sequence of states of the RT entity that
occurred in the environment.  However, if there is no minimumoccurred in the environment.  However, if there is no minimum
duration between events assumed, the observer and the communicationduration between events assumed, the observer and the communication
system must be infinitely fast.system must be infinitely fast.””
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•• Event observation (in Event observation (in ““event messageevent message”” (EM)) (EM))
–– records the occurrence of an eventrecords the occurrence of an event

< Name (of event) ; {Attributes} ; < Name (of event) ; {Attributes} ; tteventevent  >>

JJ event messages contain potentially less data than stateevent messages contain potentially less data than state
messagesmessages

II may be indispensable if:may be indispensable if:
““state variablestate variable”” cannot feasibly be observed, or cannot feasibly be observed, or
need general need general ““eventsevents”” such as  such as ““transfer X transfer X €€ from A to B from A to B””
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Event Event vs vs Time TriggeringTime Triggering

•• Event triggering (ET)Event triggering (ET)
–– occurrence of event triggers communication, processing,occurrence of event triggers communication, processing,

samplingsampling……
JJ only trigger when only trigger when ““significant happeningssignificant happenings”” occur occur

•• Time triggering (TT)Time triggering (TT)
–– occurrence of clock tick triggers communication,occurrence of clock tick triggers communication,

processing, samplingprocessing, sampling……
andand

common knowledge about common knowledge about ““clock ticksclock ticks””
(e.g., synchronized clocks or bounded local clock drift)(e.g., synchronized clocks or bounded local clock drift)

JJ common knowledge about maximum periods allowscommon knowledge about maximum periods allows
““communication by timecommunication by time”” ( (cfcf. heartbeats). heartbeats)
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limits maximum
arrival rate

allows communication
by time

““Variable Period Variable Period dd-Sampling-Sampling””
•• Sample (or signal change) if change Sample (or signal change) if change ≥≥  dd

subject to inter-sample time subject to inter-sample time ŒŒ  [[TminTmin  ; ; TmaxTmax] ] (ET/TT + SM(EM))(ET/TT + SM(EM))

decreases
bandwidth use

d



•• etc.etc.

see abundant literature onsee abundant literature on
signal processingsignal processing
information theoryinformation theory
……
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•• So, integration of ET/TT and EM/SM paradigms isSo, integration of ET/TT and EM/SM paradigms is
indeed worthwhile!indeed worthwhile!

•• But:But:
–– state message semanticsstate message semantics
–– common knowledge about timecommon knowledge about time
–– common knowledge about periodic eventscommon knowledge about periodic events

are surely useful (indispensable?) in criticalare surely useful (indispensable?) in critical
systems (systems (espesp. fail-safe systems). fail-safe systems)



Getting back to basics Getting back to basics —— another contribution ! another contribution !

PeriodicPeriodic
(fixed (fixed DDT)T)

Minimum etMinimum et
maximum maximum DDTT

Maximum Maximum DDTT

Minimum Minimum DDTT

AperiodicAperiodic
(arbitrary (arbitrary DDT)T)

State messagesState messagesEvent messagesEvent messages

““Variable Period Variable Period dd-Sampling-Sampling””

““Periodic Periodic dd-Sampling-Sampling””

““Sporadic Sporadic dd-Sampling-Sampling””

““dd-Sampling-Sampling””
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