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The rest of this section details the semantics of the instance times lists, the element life cycle, and the
mechanisms for handling dependency relationships and cycles.

The instance times lists

This section is normative

Instance lists are associated with each element, and exist for the duration of the document (i.e. there is no
life cycle for instance lists). Instance lists may change, and some times may be added and removed, but
the begin and end instance times lists are persistent.

Each element can have a begin attribute that defines one or more conditions that can begin the element.
In addition, the timing model describes a set of rules for determining the end of the element, including the
effects of an end attribute that can have multiple conditions. In order to calculate the times that should be
used for a given interval of the element, we must convert the begin times and the end times into parent
simple time, sort each list of times (independently), and then find an appropriate pair of times to define an
interval.

The instance times can be resolved or unresolved. In the case of the end list, an additional special value
"indefinite” is allowed. The lists are maintained in sorted order, with "indefinite" sorting after all other
resolved times, and unresolved times sorting to the end.

For begin, the list interpretation is straightforward, since begin times are based only upon the conditions in
the attribute or upon the default begin value if there is no attribute. However, when a begin condition is a
syncbase-value, the syncbase element may have multiple intervals, and we must account for this in the list
of begin times associated with the conditions.

For end, the case is somewhat more complex, since the end conditions are only one part of the calculation
of the end of the active duration. The instance times list for end are used together with the other SMIL
Timing semantics to calculate the actual end time for an interval.

If an instance time was defined as syncbase-values, the instance time will maintain a time dependency
relationship to the associated interval for the syncbase element. This means that if the associated begin or
end time of the syncbase current interval changes, then the dependent instance time for this element will
change as well.

When an element creates a new interval, it notifies time dependents and provides the begin and end times
that were calculated according to the semantics described in "Computing the active duration". Each
dependent element will create a new instance time tied to (i.e. with a dependency relationship to) the new
syncbase current interval.

BUILDING THE INSTANCE TIMES LISTS

The translation of begin or end conditions to instance times depends upon the type of condition:

» offset-values are the simplest. Each offset-value condition yields a single instance time. This time
remains in the list forever, and is unaffected by reset of the element, or by repeat or restart of the
parent (or other ascendants).

« wallclock-sync-values are similar to offset values. Each wallclock-sync-value condition yields a
single instance time. This time remains in the list forever, however each time an ascendant restarts
or repeats, these times are reconverted from the wallclock time space to the new parent simple time
space.

« event-values, accesskey-values and repeat-values are all treated similarly. These conditions do
not yield an instance time unless and until the associated event happens. Each time the event
happens, the condition yields a single instance time. The event time plus or minus any offset is
added to the list. If the event happens multiple times during a parent simple duration, there may be
multiple instance times in the list associated with the event condition. However, an important
distinction is that event times are cleared from the list each time the element is reset (see also
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is also the time that is seen by all children of a time container (as the time container element's simple
time).

To compute the element simple time tg from an element active time t,, accounting for any repeat behavior:

If there is no repeating behavior:
ts=t,

Else, the element simple time is just computed from the begin time of the most recent iteration
- call this tlast-repeat' Some other mechanism (such as endsync logic or a media player) must

note when the simple duration ends, and reset the value of tizgt.repeat- If the element has not
yet repeated, a value of 0 is used in place of tjagt.repeat-
ts = t3 - Yiastrepeat

Note that the above semantic covers the special (ideal) case when the simple duration dur is fixed and
does not vary. In this case (and this case only) t|,¢.repeat Can be obtained directly for the simple duration

dur and so the expression can be reduced to:
ts = REMAINDER( t,, dur )

where REMAINDER( t, d ) is defined as (t - d*floor(t/d)).
Converting wall-clock values

When the document begins, the current wall-clock time is noted and saved as tyajiciock-begin- 10 Convert a
wall-clock value t,, to an element active simple time tg, first convert t,,. to a document global time t,, (i.e.
an element active time for the root time container):

tra = twc - twallclock-begin

This may yield a negative time if the wallclock value is a time before the document began. Nevertheless,
this is a legal value.

The time t5 is then converted normally to element active time or element local time as needed.
Converting from event time to element time

Event times are generally stamped with a time relative to system time or when the document began. The
conversion is as for wallclock values, in that the event time is converted to an active time for the root time
container, and then converted normally to an element time.

Converting from element time to element time

To convert from one element timespace to another, the time for the first element tg4 must first be converted

to a simple time on the closest ascendant time container that contains both elements. Converting frem an
element time to the parent time reverses the process described above. Again, it is recursive, and so the
conversions are described generically from element simple to element active time, and from element
active to parent simple time.

To convert from element simple time to element active time requires the begin time of the most recent
iteration, t),s¢.repeat- If the element does not repeat or has not yet repeated, a value of 0 is used in place of

tIast-rtwar.!-la!at-

ta = ts * tiastrepeat
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