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Abstract In this paper, we implemented an authoring system in which it's easy and flexible for
user to author multimedia documents. It can be characterized by the following properties. First, it
provides a visual interface for easy multimedia authorings and presentations and defines a causal
relation that can manage changes of media duration. Second, it provides an intemal representation using
tree and thus supports an effective document parsing. It also supports a presentation engine for effective

presentations and user interactions in run-time.
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Lthread | Lchild | M_id | Stime | Dura | Rchild | Rthread

Lithread :left_thread
( F: Lehild?t H 4 RQIE], T: Lehilddt 23IE ZQIE )
Lchild : left_child pointer
M_id : media object id
Stime : presentation start time
Dura : duration of media
Rechild : right_child pointer
Rthread : right_thread
( F: RechildJt 34 ZQIE{, T: Rchild?t 23E ZQIE )
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Procedure Pres_Stime(T)
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begin
T = HEAD
T = INSUC(T)
Stime(T) := 0
repeat
T := INSUC(T)
if Lthread(T) = true
case Lchild(T) : par
temp = LMOST(Lchild(T))
Stime(T) = Stime(temp) +delay
case Lchild(T) : seq
temp = LMOST(Lchild(T))
Stime(T) := Stime(temp) +
Dura(temp) + delay
case Lchild(T) : seq_end
temp = LMOST(Lchild(T))
Stime(T) := (Stime(temp) + delay)
- Dura(T)
case Lchild(T) : par_end
temp = LMOST(Lchild(T))
Stime(T) := (Stime(temp) + Dura(temp)
+ delay) - Dura(T)
case Lchild(T) © equal
temp = LMOST(Lchild(T))
Stime(T) := Stime(temp)
end case
until T = HEAD
end Pres_Stime

Procedure LMOST(X)
begin
do
P := Lchild(X)
while(not Lthread(P))
return P
end LMOST

Procedure INSUC(X)
begin
P = Rchild(X)
if(not Rthread(X)) then
while(not Lthread(P)) do

P := Lchild(P)
return P
end INSUC
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Procedure Event_process()

/* 1 : a media object, k : one of related objects
with object i, E_.t . current time at the point of
event occurred, S_t(i) : presentation start time of i,
F_t(i) : presentation finish time of i, D() : duration
of i, D_r(i) : remaining presentation time for i, Sk_t
. time qafter skip, Pty @ presentation time gap as
scaling the speed, V : speed of presentation, AV
scaling factor of presentation speed, D_r'(i)
remaining presentation time for | as the result of
scaling event, FZ : freeze, RS : resume, F_SK :
forward skip, B_SK : backward skip, SS ' scaling
*/

begin
case event-type : FZ
for all objects that the current object state is run

send STOP signal to the media players
change the object state from run to ready
compute the duration with remaining time
D_r(i) = DA - (E_t - S_tGN
endcase
case event-type : RS
for all objects that the current object state is ready,
send START signal and D_r(i) to the media
players
change the object state from ready to run
endcase

case event-type : F_SK
for all objects that the current object state is run,
send STOP signal to the media players
change the object state from run to ready
compute the skip time
check the objects to be processed after the skip

time
compute the duration with remaining time
if (S_t(i) < Sk_t) and (F_t(i) > Sk_t) then
if (S_t(i) < E_t) then
D_r(i) = DG) - (IS_t(d) + E_t| + skip time)
endif
if (S_t(i) > E_t) then
D_r(i) = D() - (skip time - |S_t(i) - E_tl)
endif
endif
if (D_r(j) < skip time) then
change the object state from ready to complete
for the objects to be processed after the skip time,
send START signal and D_r(i) to the media
players
change the object state from ready or idle to run

endcase

case event-type : B_SK
for all objects that the current object state is run,
send STOP signal to the media players
change the object state from run to ready
compute the skip time
check the objects to be processed after the skip
time
compute the duration with remaining time
if (S_t(i) < Sk_t) and (F_t(i) > Sk_t) then
if (F_t(i) > E_t) then
D_r(i) = skip time + (D) - ([E_t - S_t(D}))
endif
if (F_t{i) < E_t) then
D_r(i) = DG) - (J(E_t - skip time)- |S_t(D)])
endif
endif
for the objects to be processed after the skip time,
send START signal and D_r(i) to the media
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players
change the object state from ready or idle to run
endcase
case event-type : SS
for all objects that the current object state is run,
reset duration
Dr'@) = Dr(d * V * AV
Pt = D_r(i) - D_r'(Q)
D_r'(k) = D_rk) + Ptg
endcase
end
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