CEOSIERND THE il Bl M

HITE 84 1RRY

Aol A A

=2
o & A
2 oF
g2 nEo| JEEl AbgolA] gl chokgk deie] Aael aops) sldle] Sy deluw, aBRoR s Ul
Slaiats Wl A AR B4 ’tf*—f-E%ﬂ Al W R guje) ghglel WA gt Yok
2 =RAE (1% 8498 1% 71gagd A 23 (user-friendlinesso) =& F& 7How £§§ Oﬂq
Hel Ay, (D(elAe] 428 19 71y a.%ﬂ M A7 g% e /g LOTOSE S ApEHsyel A+,
ARG FaoMel AEEde] Gade wRS AFTIY 1 A, AMAE EAFDT(Formal Descnpmon
Technigue)of % Q& Aot R AL féfﬂ ] 010132 Alzgle] digh +2H a7ek B8 dlelEl gyt 73

D AFHeR Yok AANFE Pae 3

S8l watel An g olalh Bolshl.

# g o

liz
-

FDTE H¥4oR olfsh= 3 ur} didog %7] &

Design and Implementation of a Support Environment for
Communication Software Development based on Formal Methods

Eun-Seok Lee'!

ABSTRACT

Systematic paradigms and methodologies for computer communication software development are essentially required
to cope with diverse system requirements and expectations, t be appeared in the future advanced information society

actively and effectively
This paper describes (

1) an integrated editor which has relatively high user friendliness than other conventional

structured editors fur formal description such as G-LOTOS editors, (2) an automatic trasslation function to LOTOS
from the expression made by the proposed editor, and (3) a software reuse methodology in formal specification level. As
a tesult, a user can generate a formal specification based on LOTOS even if he/she does not have sufficient knowledges

and experiences on a specific FDT.
FDT directly.
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“#1r process Pla,b): noexit: =

&2 type
{#3y /*data type definition of the process
P*//

#4) endtype

{#5) behavior

(#6) (P1 Il P2) |(c]] P3

7 where

{#8> process Plla.cl: noexit:=

(#9; /* behavioral description of
process Pl#/

(#10>  endproc

(#11>  process P2{b.cl: noexit: =

H12) /* behavioral description of
process P2/

(¥13}  endproc

(£14)  process P3(c}: noexit: =

(#15) /* hehavioral description of
process Po+/

{#16;  endproc

(#17 endproe

(2% 5) LOTOS Aftel ME=o!l 74
(Fig. 5 A Typical Structure of LOTOS Specitication
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[Structural Requirement, sr)
o s = {pid, AP, DI bi. sp).
structural requirement of a process
- pid :a process identifier,
- AP ta set of access points in the
process.
- DI a set of data identifier defined
in the process.
- bi  :behavior identifier defined In
the process,

VETEEL LTLAD) vk b TEL) A AT 4

sp finformation about sub-processes

of the process,

esp = (Pl PR
- Pl ta set of sub-process identifier.
- PR a set of relationship among

sub-processes

{Behavioral Requirement. br]
e br = (bid, bdy, behavioral requirement of
the process
- bid :behavior identifier.
- bd :bhehavior description

(Data type Requirement. dr)
e dr = (did, dd>. daia type requirement of
the process
- did ' data identifier.
- dd data description

Aol ge deg H}%C L, Zhzke] Sfofeof ol
At 28 olE g9t

S0 Ae Rl RBHE A BRAAY §4
g4 =7ke) FE glolHE Aoshe zloleg FHE
oz shte #Aow FYY dart du olwd
FEAAE BolatA 7] b, 2 AlaEdAe
ESDelX 53 ﬁgxﬂ*f’; Melstd EBDUY EDDE
e gows, s-gA-violy] a47]%9]
ALE folotA 5}0’4
THAR B L FE ofeis} Pt

[Algorithm for Requirements Integration]
- Input a set of structural requirements.
SR = { sr; |,
a set of behavicral requirements,
BR = 1{ b i,
a set of data requirements.
DE = { dri |
- Output : Integrated Reguirement, IR
{step 1> Start from the initial structural
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requirement sry, For s,
processe; = pidh

(step 27 For sr,
access~point; = AP,
functionality: = fo

(step 3» For all di,€DL, import data
description ddi of dre such that
din = didk,
datain = ddk

{step 4) Import behavior description Ad;
of bry such that .
bi; = bid;
behavior; = bd;

{step 67 If a set of relations among
sub-processes PRi*0,
relationi = PH;.
and for all pinSPf.  import
structural requirement sr; such
that
Din = pidy,
processyy = pidy

and repeats from {(step 2

(v} T-LOTOS® ¢ Hst

(held Feolad AMgxl 272 T-LOTOSZ
H@str) fhsk gl

LOTOS= ®&37198iM=, LOTOS7]de] ARof
olM A ALEEHE HES 9T £ QA ALEF 2
T A9 &) desit RAYoE LOTOS7RH
Mglre qUZzAs 2o d44 7149 27 7%
& FEY s g frt gl g S a
*b i oproelle, d) Hle : f s proc2lg, h) o

FA7E ol MEZR A7 BA 7 HefHelx
w7 ATk ol2d LOTOSER4 716 48] oi#3)
7l A8A oldst o]l (WhoiMe) BT br &
LOTOS2]E% bri(Behavioral Requirement for
LOTOS) 2.8 3%, FI1e Bart 47}

o}

(Extended Behavioral Requirement for LOTOS,
brl
ebrl = 1 info; }, behavioral requirement of
the process

infp = (bd, s, pr;
- bd : behavior description,
- 5 . state
~ pPr | Process or processes
with a relationship

AR BFAT IRY brlg AlMgsld Axz
LOTOSZ|% AMFE 4A43He da1el&e ofe)e) 2},
drgd e nye® P FE(specification,
hide, in, behavior, wheres)2 LOTOS ARl
M AHEEE F19Ed dgEn

[Algorithm for Translation from IR to LOTOS
based Specification])
- Input - an integrated requirement, /R,
a set of behavioral requirements
for LOTGS. BR L= { brk },
- Qutput : formal

LOTOS

specification-based on

(step 1) Generate
specification laccess~
pointl) : noexit

{step 2) For all n, add datai,,

(step 3) If sub-processes have a set of gates

Processy

G which processn does not have,
then add
hide (7 in

(step 47 Add
behavior

(step 5) If there exists behavior;, then
translate an LTS to LOTOS,
Transiate(behavior),
else
TranswithRel(brh, relatiom)
If there exists processw, then add

Where
and for all processw. let j = 1 and
go {step6
{step 6) 1)For all m, add data,,
2)Add

PYOcess processi
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process for sequential relationship,

processic 18 a  post-executed

then add value parameters,
4)1f
process for sequential relationship.

processy  t8  a  pre-executed
then add exit(sort of values):=
else add
noexit 1=.

B)If sub-processes have a set of

gates G which processy does not

have,
then add
hide & in
6)If there exists behaviors.
then translate an LT® to a
behavier description in LOTOS,
Translate(behaviors).
else

TranswithRel(bri, relation}
(step T) If there exists processki, then add
Where
and for all processw. let j = k and
k=i, and go {step 6>. Then add

endproc

{step & Finally. add
endspec
Transla ehavior

{step 1) If behavior has loops whose start is
not the initial state,
then give the name of process to
the start state.

{step 7 Start from the initial state as the

following way.

If there 1s a transition from the
state, then add the action and 3
Repeat {step 27 to the next state.

2)1f
transitions {from the state,

there are at least two
then combine the actions with [ )

and add : after each action.
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[epeat <step 22 to each next
state.

Nf there is no transition from the
state,
then if this

pre-executed

process s a
process for
sequential relationship,

then add

exit(values)

else add

stop
AMf the next state is the
state or the start state of loop.
then add the
appropriate process and gate,

initial

name of the

TranswithRel(bri. relation)

{step 1> For {bdi. si,
translate Ad; to a

_DI'/) == b."],
behavior

all infoi =

description in
LOTOS as well as Translate(hd),
except for adding pr; to the state s:.
{step 2v Combine the behavior descriptions
(step D).

translated in using

relation.
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