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Constructing a Usage Model for Statistical Testing
using Shlaer-Mellor Method

TOMOHIKO TAKAGI," ZENGO FURUKAWA!t
and TOSHINORI YAMASAKIH

This paper shows that a usage model that characterizes software usage on statistical test-
ing is systematically constructed by using Shlaer-Mellor method. Statistical testing is the
method for evaluating software reliability. The usage model, which is composed of a usage
structure and usage distribution, generates innumerable testcases that reflect actual software
usage. The usage model construction with Shlaer-Mellor method brings statistical testing
two advantages; a usage structure can be readily developed with software specifications, and
the probes that develop usage distribution can be readily inserted into the software in actual
or trial operations. This method develops reasonable usage models at low cost and results
in effective reliability estimation. From the result of applying this method to the stock con-
trol problem, usage models may be semiautomatically constructed, test-driver which executes
the tested program with test data is effectively developed, and some problems for effective
statistical testing are found.
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Fig.1 Overview of statistical testing of this study
(described in DFD).
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Fig.2 Problem of receptionists of a wholesaler.
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Fig.3 Class diagram in the application domain.
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Fig.4 State machine diagram for the serving of a retail

store.
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Fig.5 Usage structure for a retail store.

gooobobooooooooooboooooooo
gooooooobenoOoOoOOoOooooooOoOOO
goooooobooooooooooooooooon
O0oooooOoooOoosSToolooOoooOoon
goooboooooooooooooooboooooo
gooobobooooooboooobooooooooo
gooooboooooobooooooooooooon
00000000000 usagedist00O00000O00O
goooboooboooooooobooooooooo
ooo

Shlaer-Mellor 00 0000000000000 O0O0O0O0OCOOOOO 2643

receive 0000 (STO01) -> generate 000 -> receive 0
000 (000D0D0D,36) -> generate 10000000 (OO
0000,36,true) -> receive 1000 (D00000,50) ->
generate 10000000 (00000O0O,50,false) -> receive
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Fig.6 Example of an event sequence on the serving of a
retail store.
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Fig.7 Example of distribution of external event
parameter.
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