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ABSTRACT

DFSM (Deterministic Finite State Machine) is used because it easily represents the control flow
of a protocol in the protocol specification, Real protocols contain problem of nondeterminisms that
have more than one enabled transition in the same state by same input. But DFSM does not pro-
cess nondeterminism. So, in this paper, we first specify a protocol with NFSM (Nonderministic
FSM) that may show the characteristics of nondeterminism, and propose an algorithm which
converts NFSM to DFSM.

LM B nEZ2EZ A58 S 4 vehd 5 glolA A
¥ 35 WA A (Test Case Generation) 2H A F%
B33 2AA 20 B2 dwtHoE TREF A7 A F2 AHEHAT. Iy T2 EZ] 4
olgt= dde FHER AMEHI EAE £ Utk Bl Mol Aj&Y ndz BEdY g TEREFZES
FaH 7o) B3 ol ES0] B s A7 Faelel A S Ee qol oA s o)y
B o] el 2 Hol(Transition)7} YA 4 e vd

PN L e
Dept. of Computer Science Dongshin University 44 FAES 2 F e, o/Z Asto Aol
RS R BTSN 5 = ) o 5 =
Deft. of Computer Science Kwangwoon University of e dlZe] ojy7] Wil Z2EE AjsE
% Ew 93-158 S Uehi 7]z} ol & ¥k ol Ae7tA & ¢

1572

www.dbpia.co.kr



WX /EEHY FAZZEZ AP A uZAY AA dnaF

A Z2AAN FEA7IAN FEEHAA APEgE
A eSS adE 83l ANRYES ALY
4 21tH3,5,8,10].

wEkA] ol i3l ¢l &} VT EE 37] YilMe
U T2eay TZEZES HAYYS F e
d 4 e vEdAY {3 duriAE Meski, o]
E O BEAES aUE FA3k 2 {7
Az Ew@sr] s e Fo] Basid o & s
A AE FE A FEg oxe v 2R S
E4EE ZAEIE olE AAHEY] T Sy FE

A Al S,
. AlEoMe HIZAA R

71&Ee AFEE AAMHEL F2 shiy Y
Ztoll els)A] slite] enabled ¥ olgte] & sl A H
A fEde v Aeke nelsdn e Aol B
Z2EEEL ] gl oA A
He Hole #7} &l o]dA A7t AAY, 2
TRAAY JEZ ARt oA AdE + A
£ Mol IUT7 Aeoldtr] golx Aei7E Wi +
Ae HolgEoluz ol&g Hestv] dt WHEC]
g asrH1,2,3,6,8]. [6]0X= ¥ZFA /8 37HA
9} Well-Defined w3 & AA Fstur v|dPHe
2 Y Well-Defined #2729 A& olEo WA,
(4]e1M e vEPH FELu=2RE A EFES A
A7 984 23 A2 Adaptive Procedure) &
Aetslyn, (9] ¥AAAR Fedels Hosta,
ol $)3 UIOE g ¢} PUIOE R & Al A&
22 o A AT 4 e a2 dwsly ol E
H Ak et o] MEE L Al H R A4 ¥

o

¥t widRAY

a LuEP P Ky

b, TEEZHE WA

2HAE #aE gAFoIA Holo gt &0
g7 Q& YHE wAHez =g 5 g
utebx o] EAHES A3 7] siM w9 wE
A9 F¥E 4suy g3 2o{6,9].

@O W v 34 4 (Internal Nondeterminism)

ol 4o giglo] glojm Folr} HAslEZ H
2Eof osis Ao F 4= gl Wy Aol &3
A gele 7R A HAYHDE H AE
o] FPoll = ofH Holo] Meln Yzl Ao
Hg s ookt §rh

@ #8715 v A A (Distinguishable Nondete-
rminism)
Epo JHo oJs)A] enable® RE Holv} 74z
Mg td& 282 dAsle Aoz gL fired
Hol7}t ojrl A Q7 E A ghskAl gAF 4 Urh

@ *¥ &7 v AA A (Indistingushable Nonde-
terminsm)
£202 Qo 2)3) A enable® B E Hol|7} H
S 285 HAsle Ao HAEHE oW #Holvt
fired AJN7IE &xd 5 vk

g AL FF Black Box Al ez 4-3)
He[5711] H28 & [UTS 252t B A
HE 7IA3 A @ovg Ui vZdgAe xad
F gl e 7R s uEAA S e 99
o osjAl s} o] te] Adel2 o)zl R sA T &
kol Mz ttave 98 oMo & S0 1
gl M2 o&gle] "u6,9]. welr FR7MS
H 2P s 82 oaid Fdata 72E = 2l
sog B =RdMe TR 271 B3P ATE A

c. Wiy v ZAA

Fig 1. A Type of Nondeterminism
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Algorithm( Convert NFSM to DFSM)
/% Construct DFSM D = ( G*, go", I, O, T’) from given NFSM N= (G, go ,1 , O ,T ).
Let Vertex Ve be a tuple { g¢ , Pt ) where
g¢ is the current state
P+ is the state that results from state g: after firing sequence t,
The State of G’ is represented by the form {pi. ..., pjl. #/

(1) go'=[g ]
(2) Put a Vertex Ve = { gs ,Ps ) into a queue,
(3) WHILE ( queue is not empty ) DO

) remove a vertex V¢ = { g¢ , P¢ ) from queue,
(5) IF two more states are contained in P¢
(6) THEN (
) Combine them into one state [P¢] & T’.
(8) FOR each state gi € Pe DO

d
9) IF 3 transition of the form gi —) gd
(10) THEN

d
1) replace it with [Pe] —) ga.
(12) insert Vertex { [P¢] ,gd ) into a queue,
(13) }
(14) DONE FOR
@s) }
(16) ELSE

t

an replace it with [ge] —) [Pe].

(18) DONE WHILE
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Fig 4. Deterministic Finite State Machine of Figure 2
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specification T _Protocol{U,L]no exit
behavior TP_Simple[U,L]
where

process TP_Simple[U,L]: noexit :=
U?TCONreq;LICR (L?CC;LIDR;UITDISind;L?DC;TP_simple[ts,ns]

0]
L?CC;UITCONconf ; Open[ ts,ns]
)
]
L?CR(LIDR; TP_simple(U,L]
0]
UITCONind( Uclose[U,L]
1]
U?TCONresp;L1CC;Open(U,L]
)
)
endproc

process Open(U,L]: noexit :=
(U?TDATAreq; LIDT;Open{U, L]
(3 L?DT;UIDT;Open[U,L]
[] L?AK;Open([U,L]
[] UclosefU,L)
[] Relose[U,L]
{1 1;U!TDISind;LIDR:L?DC;Open{U, L]
[J i:L1AK;0pen[U, L]
)

endproc

process Uclose[U,L]: noexit :=
U?TDISreq;LIDR;L?DC;Open(U, L]

endproc

process Rclose[U,L]: noexit :=
L?DR;UITDISind;LIDC

endproc

endspec

33 5. LOTOSE HAHE EAXLFEE Z2EZ
Fig 5 A transport protocol specification in basic LOTOS
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Fig 6. NF'SM for the transport protocol specification in Fig.5
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Fig 7. The transport protocol specified with DFSM
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