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Specification methodologies for distributed communication
system including timed primitives. :
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In distributed communication systems, many multimedia applications have been pro-
posed and implemented. This paper applies FDT to the specifications of multimedia
applications. Each of multimedia data has its timing for playing back absolutely or rela-
tively and works in parallel with other multimedia data. This paper uses LOTOS-T and
T-PROMELA to specify the multimedia system including timed primitives. Furthermore
it uses T-PROMFELA simulator to test user requirements for playing multimedia data and
to trace the behavior of multimedia applications.
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INBYUH v ADFEDIEHE LT, ¥4 LT Y #define JUSTIME 19%60%60%1000 °

OB B UL FICRT, » " proctype ‘control(chan sig) HE@F a2
. i { sig: BAT ok LOFEF v XN
chout ! data ; ‘ time start_time ; 1 K113 60%60%1000 (ms)
st_time = gtime ; . HFATDARF—} (gtime == JUSTIME )-> - 19:00 27
do ) ‘ start_time = gtime ;
:: chin ? ack -> break MBI ERE -sig ! START ; B4 7 a2~k MSG
1: (gtime-st_time>B000)-> FA AT Dk sig ? TERMINATE ; : BETnEART
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it;;aﬁ_ig%ﬁm LT":HEM%_"’TT° ( TERMINATE{O} ; exit (x 13ETHETLE »)
2%, T-PROMELA OFE#ATIX1 7y /% l(ms) [] VIOIATION; exit ) (* ERZFhAdol *)
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‘ time sync ;
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sigh ! LOCATIDN ; sigB ! LOCATION
: user 7 PAUSE -> — I
sigh! PAUSE ; sigB ! PAUSE ;
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process system[START,LOCATION,PAUSE,RESUME]:
T-PROMELA - noexit:=



control [START, LOCATION, PAUSE, RESUME]

| [ START, LOCATION ] | playAl START,LOCATION ]
| [ START, LOCATION ] | playB[ START,LOCATION }

where
process control [START,LOCATION,PAUSE,RESUME] :

noexit := (» HEATOER *)
START ; (» A,B B4 »)
ctrlsub[LOCATION,PAUSE, RESUME]
where
process ctrlsub[LOCATION,PAUSE,RESUME]:
noexit :=
LOCATION{5+1000};  (»5 # M TR MSG *)

ctrlsub[LOCATION,PAUSE,RESUME]
[1 PAUSE ; RESUME ; (» —B§iflb, 7508 )
ctrlsub [LOCATION, PAUSE, RESUME]
endproc
endproc
endproc
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proctype before(chan sigh,sigB)

{ sigh,sigB: BES LR LOBWBIEF ¥ XN
time t ; ’
sigh ! START ; Zuk R A HAEWE
sigh ? TERMINATE ;
t = gtime ;
(t + T1 <= gtime ) ~> TI /b
sigB ! START ; Fut A B EAME
sigB ? TERMINATE ;
}

LOTOS — T

process before[ST_A,TRM_A,ST_B,TRM_B ]:exit :=
sig[ST_A,TRM_A] |[ST_A,TRM_A]| play[ST_A,TRM_A]
>> i{T1}; (* TLHD *)
sig[ST_B,TRM_B] |[ST_B,TRM_B]| play[ST_B,TRM_B]

where

process sig[START,TERMINATE ]:exit :=
START ; TERMINATE ; exit .

endproc

process play [ START, TERMINATE]:exit :=
hide media_play in

START ; media_play ; (» BE »)
TERMINATE ; exit

endproc

endproc
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36 sigC ? TERMINATE

37} ‘
38 proctype image_ctrl() k BEfRB#To¥ R *
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40 proctype play(sig) *x BAEToER A,B... X
a1 {
42 LOAD_DATAQLOAD_TIME ;. F—so—F
43 sig 7 START ;
44 DELAY @0 ; EBOBRLEE TORIE
45 MEDIA_PLAY@MEDIA_LENGTH ; AF A7 W4
46 sig ! TERMINATE ;
47 }
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1 #define START_TINE 19+#60+60%1000 INTFATATRETAER
2 #define END_TIME (19%60+10)%60%1000 ; ‘
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7 chan sigh = [0] of { int } @0 ; - -
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29 ch_snd 7 START( sigh ) ; BAET

30 t = gtime ; 4.2 BHEERE. BEXRE

31 sigh ! START ; A FAEBALS

32 si:A 7 TERMINATE ; ARET? S—FOERELUTO 38D ET 5.

33 (gtime == t4T1 ) ->  ARTETI&I 1. B 75 C OFARBHICHETLTHA S &

34 sigC ! START ; C HAEDM

35 ch_snd ! IND( sigC ) C HAIEE 2. ZOVFY AN 1910 CERCKTTHI L
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1 proctype testing()

2{

3 assert( end_time_B < start_time C ) ;

4 assert( scenario_end_time == END_TIME ) ;
5 assert( start_time_C == start_time_ D &%
6 end_time_C == end_time_D ) ;

7}
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proc A *sound* [start 19:00:00]
proc B *image* [start 19:00:00]
proc A *sound»
proc C *sound* [start 19:03:30]
proc D *video* [start 19:03:30]
proc B *image*

[end 19:62:00]

[end 19:03:40]
proc G *video* [start 19:07:30]
proc F *textx*
proc G *video*

[end 19:10:00]
[end 19:10:00]

assert’end_time_B < start_time_C’ - : Violated.
assert’scenario_end_time == END_TIME‘: Satisfied.
assert’start_time_C == start_time D' : Satisfied.
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