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A Conformance Testing for Communication
Protocols Modeled as a Set of DFSMs

ATSUSHI FUKADA,t* TADASHI KAJI,t** TERUO HIGASHINO,t
KENICHI TANIGUCHI' and MASAAKI MORIft

In this paper, we propose an effective conformance testing method for a subclass of proto-
cols modeled as a set of DFSMs. The cost in the proposed testing method is only proportional
to the sum of the numbers of states and transitions in a given set of DFSMs. In our method,
we find a characterization set for each DFSM, which is used to test the DFSM alone in Wp-
method, and the union of the characterization sets is used as a characterization set for the
total system. For a set of DFSMs with common inputs, there may exist two or more tuples of
states that have correct responses against a given characterization set. So, in order to identify
each state s in a DFSM, we find a characterization set with some specific properties. Then,
we select a suitable tuple of states containing the state s, and identify the state s by checking

their response to the characterization set.
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Fig. 1 Example of communication protocol.

&1 1 oAA, W7, KE
Table 1 Inputs, outputs and states of Fig. 1.

Inputs
1 Link Increase request
2 Link Decrease request
3 Data Transfer request

4,6, 8 Connect Confirm
5, 7,9 | Data Transfer ack

Outputs
1 Connect Confirm
2 Data Transfer ack
3,6,9 Link Increase request
4, 7, a | Link Decrease request
5,8, b Data Transfer request
States
80 disconnected (initial state)
$i1 wait for Connect Confirm
8;2 connected
$;3 wait for Data Transfer
#T 5. 0
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Table 2 Example of W sets for Fig.1.

Wl for A1
State | 35 4 5
810 €e e £
811 €e 1 €
812 52 € €
513 g2 e 2

Wy for Ay
State | 16 7 6
S20 61 & €
821 el € 1
529 €e e €
523 ee 2 €

W3 for A3
State | 18 9 8
330 91 & ¢
831 €l € 1
8§32 €€ &€ [
833 €€ 2 €
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Table 3

Logical variables.

Logical Variables for 4;

Variable Response for W}
@10 35/ee,4/e,5/¢,1/3
910 35/ce,4/e,5/e,1 /¢
¢l1 35/ee,4/1,5/e,1/e
@l2 35/52,4/e,5/¢e,1/e
pel2 35/e2,4/¢,5/e,1/e
@13 35/e2,4/¢,5/2,1/¢e

Logical Variables for Ap

Variable Response for W,
20 16/61,7/e,6/¢,3/¢
©e20 16/e1,7/e,6/¢,3/¢e
21 16/¢1,7/e,6/1,3/¢
©22 16/ee,7/e,6/e,3/8
P22 16/ce,T/e,6/¢,3/e
»23 16/c€,7/2,6/¢,3/¢

Logical Variables for Az

Variable Response for Wy
©30 18/91,9/¢,8/¢,3 /¢
©e30 18/¢1,9/¢,8/¢,3/¢
@31 18/¢1,9/¢,8/1,3/¢
@32 18/ee,9/¢,8/¢,3/b
©e32 18/¢€,9/¢,8/e,3/e
¢33 18/e€,9/2,8/¢,3/¢e
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