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Specification methodologles for distributed communication
system including timed primitives.

Ken Ohta Takashi Watanabe Tadanori Mizuno

Faculty of Engineering, Shizuoka University
3-5-1, Johoku, Hamamatsu, 432 Japan

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-PROMELA simulator to test user requirements for playing multimedia data. and
to trace the behavior of multimedia applications.
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#i: time timeout = 5000
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- #l: cur_time = gtime
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chout ! data ;
st_time = gtime ;
do ’ o
: chin 7 ack -> break BRI ERAS
it (gtime-st_time>5000)-> CHALATUR
chout ! data ) 33
od )
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#define JUSTIME 19*60%60*1000

proctype control(chan sig) HES a2
{ N sig: BAETER LOMEEF ¥R
time start_time ; 1 B¥[E]iX 60#60%1000 (ms)
(gtime == JUSTIME )-> 19:00 7?7
- start_time = gtime ; .
sig ! START ; A7 0k &~ MSG
sig 7 TERMINATE ; HESu AT

assert( gtime - start_time == 1#60%1000 )
¥ : EREIZ L M THRT 35 L5 %8

LOTOS—-T

) /
process cont:ol[ START, TERMINATE, VIORATION 1:
exit :=

1{19%60%60%1000}; (* 19:00 iTAH *)
START{0}; (* BAET a2 ~BRssNSC *)
1{60%1000}; (* 1 XD *)

( TERMINATE{O} ; exit  (* 1 HTHRTLE »)
- [1 VIO1ATION; exit ) (* ERZFhidolk #)
endproc :
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proctype control(chan sigA,sigB,user)
{ " sigh,sigB: 2 DORMTSEEA~DF ¥ AN
user: F—YFA L FFrar

time sync ;

sync = gtime + 5%1000 ;

sigh ! START ; sigB ! START ;

do MEE T 02

:: ( gtimed>=sync.) -> BHAMERM
sync = gtime + 5%1000 ; BAMERE
sigh ! LOCATION ; sigB ! LOCATION

ISR 5 B

: user ? PAUSE -> — B Ik
sigA! PAUSE ; sigB ! PAUSE ;
user ? RESUME -> .. FBR
sigh ! RESUME ; sigB ! RESUME
od
}
LOTOS - T

process system[START,LOCATION,PAUSE,RESUME]:
noexit:=



control [START,LOCATION, PAUSE, RESUME]
* | [ START, LOCATION ] | playA[ START,LOCATION ]
| [ START, LOCATION ] | playB[ START,LOCATION ]

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

noexit := (» HAToER *»)
START ; -~ (= A,B HAMMK »)
ctrlsub[LOCATION,PAUSE,RESUME]
where - .
process ctrlsub[LOCATION,PAUSE,RESUME] :
noexit :=
LOCATION{5%1000}; (*5 DI CRIM MSG *)

ctrlsub[LOCATION,PAUSE,RESUNE]
[] PAUSE ; RESUME ; (* —W{fik. D »)
ctrlsub[LOCATION, PAUSE,RESUME]
endproc
endproc
endproc
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proctype before(chan sigh,sigB)

{ sigh,sigB: BESRERLOWEF ¥ RN
time t ;
sigh ¢ START ; Tut R A FEMEE
sigh ? TERMINATE ;
t = gtime ;
(t+ Ti <= gtime ) > T1#b
sigB ! START ; Jut R B FAMS
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}; (*x TIHDH »)
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 ; (> HE *)
TERMINATE ; exit ‘
endproc
endproc
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#define START_TIME 19#60%60%1000
#dofine END_TIME (19#60+10)#60%1000 ;
/% B3£19:00 #T 19:10 »/

#define T1 90%1000 T1iX90 %
#define T2 60%1000 T2 13 60 ¥
mtyps = { START, TERMINATE, IND } ;
/e FXXNVEE »/

chan sigh = [0] of { int } @0 ;

chan sigB = [0] of { int } @0 ;
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13 proctype control() * AL VHBTaER *
14 {
15 time t ;

16 (gtime == START_TIME) ~> BREAREMIS?

17 ch_snd ! START(sigA) ; A B4

18 ch_img ! START(sigB) ; B HAPIsA

19 ch_snd 7 IND(sigC) ; c kv

20 ch_vid ! START(sigD) ; D i ¢C ZFE ‘
21 ch_vid ? IND(sigD) ; D LYiEw

22 t = gtime ;

23 ( gtime == t+T2 ) => D DBk T2 i

24 ch_txt ! START( sigE ); E A4k

25 } ‘

26 proctype sound_ctrl( ) * EFHEHSoER k
27 {

28 time t ;

29 ch_snd 7 START( sigh ) ; HAEF

30 t = gtime ;

31 'sigh ! START ; A FRAEBRSS
32 sigh ? TERMINATE ; ARFET?
33 ( gtime == t+T1 ) -> ARTHTLRIC
34 sigC ! START ; C BABS
35 ch_snd ! IND( sigC ) C HAEEE

36 sigC ? TERMINATE

37}

38 proctype image_ctrl() ok BRHEToERX *

39 ...iee. PR

40 proctype play(sig) * HAETEER A,B... *
a1 {

42 LOAD_DATACLOAD_TIME ; F—Fu—F

43 sig 7 START ;

44 DELAY €0 ; REROFE T CORIE
45 MEDIA_PLAYOMEDIA_LENGTH ; A7 474

46 sig ! TERMINATE ;

47 }
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1 proctype testing()

2 q{

3 assert( end_time_B < start_time_C ) ;

4 assert( scemario_end_time == END_TIME ) ;
5 assert( start_time_C == start_time D &%
6 end_time_C == ond_time D ) ;

7}

ER1, 2. 3L 4, 5. 61TEOHERIFIIIHIS
43, starttime?,endtime.?iZ A, B.. B&HLES
uANE X AR, RTRIATHY,
scenarioend_time ZZBLET I ADKTRADK b
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OERPUMIBRENEZE, EFLTEHE 02RO
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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 19:02:00]

[end 19:03:40]
proc G *video* [start 19:07:30}
proc F *text* [end 19:10:00]

proc G *video* [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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