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Abstract

This paper introduces a Petri Net-based multimedia programming method. For this purpose, we are
proposing MPN(Multimedia Petri Net) which can be used for representing a multimedia scenario. We are
also introducing methods to analyze a MPN with which we can detect some kinds of design faults in the
scenario. A multimedia program replays the scenario by interpreting the MPN. A method to implement
such a multimedia program is also discussed. Our multimedia program provides the manipulation
functions of stop, play, fast forward, rewind, and fast rewind. There are many varieties of Petri Net.
Several of them are for modeling multimedia scenarios. They all have been used for synchronization
analysis. But none of them were used for replaying multimedia scenario. We have extended these nets
to MPN. A MPN model contains not only the flow of a scenario but also all the information associated
with the data units. Therefore, our player can play the multimedia scenario by interpreting the MPN.

» Keyword : Petri Net, Multimedia Petri Net, multimedia programming, multimedia
scenario
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Table 1. Definition of MPN

[ 9 IMPN=(P, MT, FMT, POS_P, POS_W, SIZE_W,
PATH_P, T, POS_T, Fyn, E)

P={ps, D2, ..., Pm) //placed] Ao T Pow HEF
MT={Start, End, Bitmap, Avi, Wave, Midi, Mpeg, 1}
/HelE £33 3 1= A4 A

FMT : P — MT
//olaced HolE FHoZ AP} T
POS_P : P — X_Y, where X_Y={(X_POS, Y_POS)
| X_POS€integer, Y_POSEinteger}
/AL HZ 7100 placed] 234 $1X) AH 4
POSW:P—->XY
//diolel &9 o] ~3Y HXE AA I
SIZEW : P —> X Y
//dlele]l &8 o] stEe) NZ AA 5
PATH_P: P — PATH
//HelE Y] AR 4 olF AA
T={ty, ta, ..., ta)
//transition®] AFoz T ZME T2 TH
POST:T—>XY
/A S BRTA transition?] 23 $12)
/AR
Fsyn : T — Px
/e Fsyn(t)dl) U3 placeE S AW Z7ejA
//5-A, o]5L Exclude 8|2E&t BE
Ec{TxPU{PxT}
/e Rgor B 582 ey

AU e g HED Yoz FPE o volHE Zdo]
2(place)dl, Alvte] 28] 3 &L EWNRM (transition) o
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dn EdxAY HAFE Telxw ok wer, AgE ¥
E2 Y9 Edol2E Edol2 48 (Place_id), &4
ol27t Yellle delvtole] §¥(MT: Start, End,
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Bitmap, Avi, Wave, MiDi, MPeg, Time %<9 #3
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549 A7|(RECT), Hl°lHE 27| 918 42 (PATH)
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Table 2. The Firing Rule of MPN
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7 1. 2 MPN 28
Figure 1. A simple example MPN
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Table 3. B matrix and F matrix of Figure 1

t{p1 Pz P3 Ps Ps Ps P7 L | D1 P2 P3 Ps Ps Ps P

t1] 1 t 111

t2 1 1 t2 11

ts 1 1 1 ts 1
{a)B Matrix (b)F Matrix
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Figure 2. An “augmented synchronous MPN’
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Table 4. Th trix A of (Fi 2)

o714, A matrix®] z} @& AT ERAA A
U A3} B20] B FHo)AE B e, 45 &
o, u1¥e 119 AL A polA] ESe] dh glolA
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L3 2ol (4 1NE FHF & Ut

Mi = M ATRE v M

(BA 5d ZE EAANAS
T B ERAA t.= EE
7t 7] MPNOIA 1,9 #ME AY v b
ZE EWAANEE B I Adse A8 34 d9H'e
(1, ..., 1, 0)°] ¥}, =3 Start F#o]zdTt ES0]
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1 0 0

d% Zof, thgdl Re us 2o (28 2le (B

28 wEEr (2 2)8 wEsle AL (¥F 5)9 2
8270t}
oy (D [-10 0 1
ol |o 1-10 0
0|_jol, |1 -10 0}t
ol 10 0 1 -10}1
o| |o 0 1-10
0 0 1 -1
A1) (8 2)& (B4 59 Bazxgeltt
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(<) ‘7}0) 27) MPN'9] RE £3]7} Start E#jol&



14 #HE ZFEFEREE HmOGE(2007. 7))

(1, 1, ..., 1, O] EAFEE FHIA ZE <37t
Start Z#o]29 End Z#¢l2E Eged, Start &
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ol Alo]Zo] EAFA gl aHW, ZE EWAA,
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g ¢ gt olu, Azt 2 EINHEL U A
& <+ givh At 19 ERANREY JFE Ly, A
7} 290 ESXREY ARE Lo, ..., B3 A Lo
&3 EAAHAEY] 4F FHol2EL j (i o4 jof
3 o] £3 od EdxAY &8 Zdojxel. o
2, Lo EAXNAL L, EdxKel AwHr] A
Aud ¢ gt — (2239 1)
MGe “Holgld o2E 244 il RE EWAA
o] OB &3d] &3ln RE £37F Start S#ol29)
End Ed#o|2E T¥ste 7IW%B7] MPN'E Z7|017)
(1,0, ..., 0)oA Helglel — (8237 2)
BzAE 13 24 d3q Lo EWxMe] FiEy)
Aol Lol ERAAAE] 25 2 Uk Addvke A
o 2 e veA @ Wolzke Ae ¢ 4 ok
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Table 5. Algorithm to control the flow of a Multimedia Scenario

// B B Matrix, F& F Matrixg 90| gtk

Control_flow(i)

begin
BIjlli] =

19039 wiste // jE 79
B[jli) == 0

//pi®] o] FREUS
if B9 j_th rowell 1 entry7} glo™d
1A% 5
then
unlock B;
For every px such that F[3lk] = 1
//RE 2F Fao st
if FMT{(p\) = END
//End place®}d E7
then exit
else
BeginThread
//EE %A st sy Exclude listell
/%% placet= §713 219X A3t
px € Fsync(th)ol tisted Bfhlik] = O;
Display data associated with pyx
//EEol gh5d ¥ .
if B is unlocked
then lock(B) and Control_flow(k);
else //1 entry, & £3o] $8% A &< place ..
uniock B;
return; //thread $8

end.

AdelEe FMT(p) 7} Startd] piE 3ot Control flow(i)
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Figure 3. MPN model for a multimedia scenario Explaining ‘Gravity’
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Figure 4. Place 1, 2, 3 are running
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6. MM 2 Zala
Table 6. Flags for Playing Modes

olg| @ Ao} WS AH3| At WA AW FR Al
vl e HXE AW PHo 7128 "art Yot ol E 4
3] entry 3& F7RRMch <& EW, oW Ego]2 pol
el vHole £3o] Frdln I Folx ¥ EW
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Figure 6. The Toolbar for Controlling the Flow of a Cenario
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