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Automatic Protocol Derivation from Timed Service Specifications
written in LOTOS/T+
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For designing distributed systems, protocol synthesis methods from service specifications have been
studied so far. But as for real-time distributed systems, protocol synthesis is generally difficult because
we must consider communication delay between any two distributed nodes. In this paper, we propose
a method to synthesize protocol specifications automatically from service specifications written in time-
extended LOTOS called LOTOS/T+. In LOTOS/T+, structured descriptions, such as Parallelism and
Disabling are allowed to describe service specifications, and time-constraints among non-adjacent actions
can be described using Presburger formulas. Here we assume that there are reliable communication channels
between any two nodes and the maximal communication delay for each channel is bounded by a constant.
Moreover we assume service specifications have no deadlocks. Under our simulation policy, a specification
S’ is derived from a given service specification S and maximal communication delay of each channel. In
&', time-constraints needed to exchange synchronization messages are added. If S and & do the same
behaviour, that is, S and S’ are bisimulation equivalent when time is ignored, protocol entity specification
for each node is derived from S’ automatically.
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¥EL, POESROELICHRTIT_TOEKt Zt+ep
KEET S (T Ok PORMEHZRAIT DT ER
BERARSSN ¢ + ep i T AMICERT 5 T LITHEYTS).
5 A —% eplt D/ ut ADEBOBERR L B2 Lo
BsaRsY & oEERT. HlLE P(3) ik PORMIMS, AX
Nt <5) % Nt43<5] CEELELI 2T 0eR%R
T, ZOETRETFHMEGOEEL R LHED Restr(S) I
LTSS, BLT, 2EHIBIT5 POPRURHLIZY
LT, B/ — FRBEAENIZROL/ — FREELTIL
P(0) #FFUHL, THLUSAD ) — FTREE) — FiZBT
3 POBRMEBER tp 2 RIBLTHD, Pt-tp)(bLIOT®
EARH LA T R Q DEFEXNOF DR TS & EiT
P(t+eq — tp)) ZMFUHT X 5728/ — FOBELRE X
3 3.

#o

S Pi=al2<t<4Az =1}t < z+ 5} P[5 <
t]; exit
/— FMOEE dizmax =4, damax =3

[22%-8
J— 11 ORF#E
Node; = Pep):=a[2<t+ep<4Az=t+epA
I > t+ep+dizmax At <z +5));

s3(m1,z);ra(m3,tp); P(t+ep — tp)
>> sa(md); exit
flef5 < t + ep]; exit

J—F 2 OBt

Node; = P(ep):=mr(ml,z);blt+ep < z+5];

s1(m2,z); 51(m3,t +ep); P(0)
fir1(m4); exit

m

CIRENCIIS S — FERTR o e ARFECH LR TR0 IZY
o bEh3,
SLANRST, Restr() DHARIZIET O ZRADAT A—FIRASTH
TWROD T Restr() ITEATETHS.

ZD LS R7ae AP L OB EY TRICT 572D
i, #7 e ANRERHE I, HE/ — FIoD A yE—-Y
RO EBLCESTLATRERERTRTHS L JiIz4T
CADKBEREORMMIHLEETS. Lo T, Resir(S)
DR REEIRO L 512725,

=¥k 6 S = P where P ;= BOF, Restr(S) RUTD &5
ITHmRIc ERShD.

Restr(S) ' P where P := h(Restr(B))

775 L, h{Restr(B)) iX Restr(B) HDEKHEE ar DRH
WO Qu(t, za) % Qu(t,ze) AQ, TEERA LK THS. =
ZC, QUEILTRERShD L 5 LRERTHS UTTIR
PERUHTHMOBELETTS/ — FEp & T3) :

QL ¥ ataaft >0+ d, place(as)max Q' 2#)]
a
QLit, ME/ — FRTOER PEFUHL, A yE—Yik
AL L &I, POXEMELETTE/ — FiA vE—V%
TA U RICEEL BT TE SEAITIRE, SHLRTIITE
(/TN

4 HeEHE

AR CIIEFRARIHM LOTOS CRASh =SB AT A0
LB, LE ) — FOBEHREERTZTAI) Xb %k
RELE.

GUF = O (T T V-2 ER L BAOMER
IZoWTiE 7] 8M) 25D, EATE 57 5 A0MBWEITR
ST LBSHOBETHS.
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