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TFSP : A Formalized Description Tool of Distributed Real-Time System
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Abstract Distributed Real Time Systems (DRTS) have very broad applications in space navigation, nuclear reaction,
military affairs and industry department where the security and reliability requirement of the DRTS is very high.
Thus, how to develop correct DRTS application systems is of vital importance. In this paper, first a formalized nota-
tion system -- Timed Finite State Processes (TFSP) is proposed to describe the complex dynamic behaviors of DRTS,
then we describe a distributed real-time medical treatment system by Darwin Architecture language and TFSP.
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E e NFRARET a BEERENER. CEHFPHAK
BAAEX.BTS5HPHEXMEDN.EF ZLEIFEUTEA
1% 3 {delay, timeout, send, receive, setime}, B} talp(a) =
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Pi=1)|sTOP /%1 /R
(2) |ERROR [/ HEHER
(3) | (a—p) //EThATR
(4) | (when (B) a—P) /I BRES
(5) | (al—=P1|a2—~P2) /1EEEED)
(6)|P+A //FBERT R
(N|X /RN
(8) | (delay (T) a—P|(delay(T))P //EERH
(9) | (do timeout (T) then a—Q else a—P) //:Buf iR
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(10) (send(data |message_list | ack_signal)to P* )—P2
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(11) (receive(data |message_list | ack_signal)from P1)
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component TRMCS({

partal

USERI. senda , USER2. senda : ALARMMESG;;

USERI. sendc , USER2. sendc : ALARMMESG;

USERI. receive ,USER2. receive : ACKMESG ;

inst

USER1,USER2:USER;

ALARM_CHAN, CHECK-CHAN, ACK_CHANI1,
ACK_-CHAN2.:CHANNEL;
TIME_CHAN:CHANNEL;
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S—_CHAN.

TIMER_INST.TIMER:
ROUTER-_INST:ROUTER:
SERVER-INST:SEVER;

bind

USERI1.- senda--ALARM_CHAN. in;
USERI1. sendc--CHECK-CHAN. in:
USERI. receive--ACK_CHANI1. out;
USER2. senda--ALARM_CHAN. in:
USER?2. sendc--CHECK_CHAN. in;
USER?2. receive--ACK_CHANI1. out;
ALARM_CHAN. cut--ROUTER. receivea;
CHECH_CHAN. out--ROUTER. receivec;
ACK_CHANI1. in--ROUTER. sendack;
ROUTER. send--S_CHAN. in;
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ROUTER. receive--ACK_CHAN2: out;
ROUTER. receivetime--TIME_CHAN. out;
TIMER. sen--TIME—-CHAN. in;

S_CHAN. out--SERVER. receive;
ACK_CHAN. in--SERVER. send;

}
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USER_-ALARM=
(send (alarm_message) 10 ALARM_CHAN — receive (alarm—ack)
from ACK_CHAN—
do timeout (T1) then receive (alarm_ack) — error — USER_
ALARM
elas receive (alarm—_ack)—~USER_ALARM). 1)
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1)USER-ALARM=
(send (alarm-—-message) to ALARM—_CHAN — receive (alarm-.
ack) from ACK-CHAN—
do timeout(T1) then this—error—~USER~. ALARM else this—
USER-ALARM). @2
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2)USER-CHECK=
(send (check_message) to CHECK_CHAN —>receive (check—ack)
from ACK-CHAN1—
do time(T2)then this—error—~USER_CHECK else this—US-
ER_CHECK).
3)||USER= (USER—_ALARM||USER-CHECK).
OROUTER-RECEIVEALARM=
(receive (alarm—message)from ALARM-_CHAN-—do timeout(T3)
then this—>error—-ROUTER_RECEIVEALARM
else this —send (alarrn—message) to S_CHAN — recevie (alarm-
ack)from ACK-CHANZ—
do timeout (T4) then this—error—ROUTER-_RECEIVEALARM
else this — send (alarm—ack)to ACK_CHAN1—ROUTER-RE-
CEIVEALARM).
S)ROUTER-RECEIVECHECK =
(receive (check—mssage) from CHECK—CHAN —do timeout (T5)
then this—error—~ROUTER_RECEIVECHECK
else this—send (check_message)to S_CHAN—receive (check_
ack) from ACK-CHAN2—
do timeout (T§) then this — error = ROUTER — RE-
CEIVECHECK else this — send (check_ack) to ACK-
CHAN1—-ROUTER_RECEIVECHECK).
6) [ROUTER = ([0-+*1]: ROUTER_.RECEIVEALARM [ [0-+-1]:
ROUTER-RECEIVECHECK).
7)SERVER_RECEIVEALARM=
(receive (alarm—message) from S__CHAN-—~do time (T7) then this
—~error~SERVER_RECEIVEALARM
else this—+send (alarm_ack)to ACK-CHAN2—=SERVER-RE-
CEIVEALARM).
8)SERVER_RECEIVECHECK =
(receive (check—message) from ROUTER —do timeout ( T8) then
this—~error—=SERVER-RECEIVECHECK
else this—send (check—ack)to ACK—-CHAN2—~SERVER-_RE-
CEIVECH.
9) || SERVER = (SERVER-RECEIVEALARM || SERVER_RE-
CEIVECHECK).
10> CHANNEL = (in-—+>lose ~CHANNEL | in —out == CHANNEL)
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@{in.out}.

11)TIMER = (send time to ROUTER—+TIMER).

12) [lUSER—-ROUTER= (u[0-:-1] . USER||r: ROUTER
[[sa0+--1]:SERVER_RECEIVEALARM||
sc[0---1]:SERVER_RECEIVECHECKfft: TIMER)/

u{0]. send (alarm- message)to ROUTER/r[0]. receive (alarm_
message)from USER-ALARM.

u[1]. send (alarm- message)to ROUTER/r[1]. receive (alarm_
message) from USER-ALARM,

r[0]. send (alarm_message)to SERVER/sa[0]. receive (alarm—
message)from ROUTER,

r(1]. send (alarm—mesage)to SERVER/sa[1]. receive (alarm_
messageYrom ROUTER,

sa[0]. send (alarm—_ack)to ROUTER/r[0]. receive (alarm—ack)
from SERVER,

sa[1]. send (alarm_ack) to ROUTER/r[1]. receive (alarm—ack)
from SERVER,

r[0]. send (alarm—_ack)to USER/u[0]. receive (alarm_ack) from
ROUTER,

r[1]. send (alarm—ack)to USER/u[1]. receive (alarm—ack) from
ROUTER,

ul0]. send (check_message)to ROUTER/r[0]receive (check_
messageYfrom USER-CHECK.

u[1]. send (check_message)to ROUTER/r[1]. receive (check—
message)from USER-CHECK,

r[0]. send (check—message)to SERVER/sc [0]. receive (check—
message}from ROUTER.

r(1]. send (check_message)to SERVER/sc[1]. receive (check—
message)from ROUTER.

sc[0]. send (check_ack)to ROUTER/r[0]. receive (check_ack)
from SERVER,

sc[1]. send (check—ack) to ROUTER/r[1]. receive (check—ack)
from SERVER,

t. send time to ROUTER/1. recevie(time)from TIMER

i

1)7£ USER2[5 CHECK_CHANNEL % 3% check #&,1m
& B CHECK_-CHANNEL IF # USERI1FAF & F #d ,USER2
REELRE—HHIREEER . X—fTATUHRENMT .

USER2_ CHECK =send (check—message)to CHECK_CHAN—when
(is—occupied ) setime 0 to USER2_CHECK — delay (T) USER2_
CHECK.
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