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Conformance Testing for Communication Protocols Modeled as
Concurrent DFSMs with Non-observable Non-deterministic Behavior

ATsUSHI FUKADA, TAKANORI MORI,* AKIO NAKATA,f
JunJ1 KitamicHI, it MASAHIRO HiGucHItt and TERUO HIGASHINO?

According to the progress of high-speed networks, many communication protocols are spec-
ified as concurrent systems. Such systems can be modeled as concurrent deterministic FSMs
(DFSMs). In those protocols, a common input may be taken by some of concurrent DF-
SMs competitively (non-deterministically). In such a case, the global behaviour becomes
non-observable non-deterministic in general. In this paper, we propose a conformance test-
ing method based on GWp-method for a sub-class of non-observable non-deterministic FSMs
(NFSMs). The proposed method can be used not only for testing NFSMs directly but also
for testing concurrent DFSMs whose global behavior is non-observable non-deterministic.
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(2)Non-ONFSM M1

(b)Non-ONFSM M2

(c)Prime Machine (ONFSM) M'1

01 Non-ONFSMOOOOODO
Fig.1 Non-ONFSMs and their prime machines.

(2)Non-ONFSM M3
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Fig.2 Similar Non-ONFSM and its prime machine.
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Fig.3 Concurrent DFSMs and corresponding NFSMs.
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Fig.4 Execution of test sequences.
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(2)Non-ONFSM Ms

(b)Prime Machine (ONFSM) M’s
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Fig.5 Non-ONFSM with uniqueness of states.
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(b)case (iii)
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Fig.6 Testing transitions in NFSMs.

0o sip)00ooonooonsiSooooon

000000000000 00 60 Py/O0O0O0O

O0O000 Pj”0000000000O00OODOOO
Dosirjr =0 (i.3)

(i)  ¥si=vPaUYpiaU...Upy, 00O ths; =

Ypj1Utpje...Uyp; 0000000000 5(b)
0 s1¥%s2 000000 «000000000
000000000000

0000 (()00000000000000 V'O
000000000 Si000000000 6(a)0
0000000 NFSMOO Pil,Pi2,...0000
Pip0000000D00DO00OOOOOOOOO
00000000000000V' 0000000
Pil,...,Pip00000000000000000
000000 «/f00000000000000
oooooo

Dopitj1 V Pagirjz V...V Ragitig = 1
: (ii.1)
Pagipit V Papipja V.-V Papipjq = 1
0/ 0000000Vs; 00000000000
O NFSM O Pj1,Pj2,... 0000 Pjq 000
00o00O0oboO0o000o0oDoboODbOoOobDg Pjh e
{le,...7qu}DDDD 'lZJSi_d)Pjh?éwSiDD
00000Pi,...,Pip0000000000 Pjk
00 /000000000000 PjAOOOO
goboooob0ooobobooobooobobo
Dagitj1 V Pagizji V...V Pagipjn = 1
: (ii.2)

Dopitjq V Papizig V -V Pagipiqg = 1



Vol. 42 No. 12

(a)Example NFSM
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Fig.7 NFSM whose number of states exceeds that of corresponding prime machine.
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(b)Corresponding Prime Machine (ONFSM)
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