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Correctness Preserving LOTOS Transformation from the
Monolithic Style to the Constraint-oriented Style

KentarRo Gon' and Norio SHirATORIT

LOTOS is a FDT (Formal Description Technique) for distributed and concurrent systems
developed by ISO. LOTOS has a mathematical background, but has poor describability
and understandability. Thus, a study of introduction of common LOTOS specification style
is necessary. In LOTOS, the specification styles are based on a different architectual mod-
els. The correctness preserving transformations therefore play an important role in the
LOTOS based development strategy. In this paper, we propose a correctness preserving
transformation from the monolithic style to the constraint-oriented style, which are repre-
sentative of the specification styles in LOTOS, and make the properties of the transforma-
tion clear. The proposed transformation is useful to the following applications: (1) de-
composition of a large specification into small specifications, (2) restructuring of complex
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specifications and (3) modulalization.
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(a) FuzxPo LTS
(a) LTS of Process P

(b) Local-constranit ¢ LTS
(b) LTSs of the Local-constranit

GC, GC, GCj3
a: as
b bs

(c¢) Grobal-constranit @ LTS
(c) LTSs of the Global-constranit

B3 #Hllo LTS
Fig. 3 LTSs of Example 1.

[165; as; as; as; stop
[16s; a7; (b7; as; stop[1bs; bs; stop)
Plcsdisd 5 LTS 23 (a)Th 5. P & ActP)
ENELI-200T 7 v a vES {aya a8 &
b1, ba, -, Bo) WL, [TATYRA1] 28ET 3
&, 3D (b)& (c)ltimg k578 LTS THRETE
552007 utx%E5. K3 (b)id LC icHisd 5
LTS ©h b0, M3 (c)id GC icisd 2 LTS T
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ETHE [EEITICEYD, QIR P EEFICHLU
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DERIE &3 5.
[BRE2] &L, U{Act(GCy)|keK} CAcHP) T
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Act(P) THIZ, FAIbmAL. O
DEoBENIS, £/ Y vy s 224 0h5EKE
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T 5.
[(FHTUXL2] (B/ Y vy s 254000 KE
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n=|Act(P)— U {Act(GCr) | k€K} |,
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[Tray)xe2] 2BALTERIW S 7o
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YRX£2] THELN/IET B, cDEE, Pid,
Q=(LC1]]|LC2)
HGCa| |-+ | HIGCu| | |IGCat1] | ]+ || |GCrmta)
ICEBEN, P~Q MY 5. O

4. & R

ARICTHRL fofiB A 2 A VEBT VT ) XA D
FHEMART I DIC, “question/answer service?'” T
BRLIHIERT, R TR, F-4BERDFE-
T3, KRXTRF—2E2MOFHLRBO LI
R L7 “BRBE question/answer service®” =R
T 5.

B question/answer service Ti3, Bl 41TRd
LI, 2—F QL »THM go BERIN, +—
EXABLTHOL—Y A ICEEFEINDE. 2—4 A
B —E2x05 ga 2T 5T ETHMEREL, C
DICH U TIEE as #ERL, y—ExEZELT2—
P QIIEHETS. 2~ Q EH—205 ae #F
BT ET, IGBEEHERTA.

¥ —ER% LOTOS &/ YV Yy s REL N
TiERT 5 &, PUTokHicissd (EELF—42H
DREEHEEIC DV TIIER).

process QA _service [qq, g4, aq, aa] : noexit :=
qe; q4; aa; aq; stop
endproe

BINi7a€RELT, TD QA_service DE)
FERH S P=qeigasaasaq;stop % [Tova) X4 2]
CHEZ 5. ¥, 77V a VEADHEILLT, A=
{ge, act, Ae={qa,aa} 252 % &, [TV XA
21 BEToL3liieE4% (b, cofith
[T ) Xa1] 52X THRUEREEL3.).

LCi=qq; aq; stop LC:=qa; aa; stop
GCi=qq; qa; stop GCo=aa; aq; stop
PE-T EE2] iITkD
Q=(gq; ac; stop|||qa; aa; stop)
|l{ge; qa; step||las; ac; stop)
i3, P LEUL LTS Z#4K L, & bisimulation E{#73

{—} . userQ user A

V¢
9o 4o a G time
YT el
| R, 8 (IA--‘
- % -1
QA service Gge ~

B 4 HEEAE question/answer service
Fig. 4 Modified question/answer service.
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