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Abstract Statistical testing is an effective technique using a lot of testcases and evaluating software’s reliability on actual
usage. This testing needs usage model which shows software usage as Markov chain. But it often takes time and effort to

develop it. So this paper proposes a simple method to construct usage model using source code generation based on state

transition diagram. Model analysis contributes to software design and testing.
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class MeasuringState :
public:
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};
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};
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delete state;
state = new MeasuringState:
]
void PauseState::pushResetButton() {
delete state;
state = new IdleState;
}
void ldleState: :pushStartStopButton() |
delete state;
state = new MeasuringState;
}
void ldleState::terminate() {
delete state;
exit(0);
]
//====




ARy T UrvFOr T AREKSITRT. BHET
RLEbOIX, REEZELZZ2Y (Thbbmsibs o
ZRRMEBTHD) ZEEEKRT L. HKOKEAEMN
KEEXYMONTERLE GULE Y 2 — iz, kL7
VAT ANEAL LI NL— R L TEELIT- .

BaseState

StopwatchGUL pushStartStopButton ()

BaseState state C pushResetButton ()
terminate ()
MeasuringState PauseState IdleState
pushStartStopButton () pushStartStopButton () push?tartStopButtnn 0
pushResetButton () terminate ()

X5 Ay FUryFOrTAK

4.3. M AETVOER

Y DFEELT Ny IR T Lctk, RAETO.

AL, MHTTAVIEROLZO OERITEELZRET S
TR, tER2 VO A—VE—FTHZ L
DOWMBLIIFNDLZENTED.

3HEID 3ICBWT, EITBELZIGET 52 >0k
ERA L. T0 120, EITLEZRESISCA XV b
et hddv—Fr2lAirte FIETH . OMT
WCHESLS ATV R ra— RV T, filxiE, RiE
JTZADALANT I HZHDLWIET AT 7 XITHE

DREAZH T OHEZEZETLIIEREBEALND.

oG, K6t X o REITRE CRES) K5
biv, R7TOFBETARENPND.

L, IToMAETVIZY v 7 vk (EITBE
D) Bhlniz, HHNICAER STV,
ITREOMWEIZTN > T, FIZIE TTXTCOEBZ K
ExEFEITTDE) EVnI I RREEZED TEL &L
W

Idle, Measuring, Pause, Idle, Measuring, Pause

Measuring, Pause, Idle, Measuring, Pause, Idle

6. FATIEEDH (CSV IER)

‘ Measuring <1.push Start-Stop
button
‘do/ update time counter 25% (1/4)

7y
push Start-Stop
button

75% (3/4)

push Reset button
/ reset time counter

invoke 75% (3/4)
/ initialize terminate/ exit
100 1/1 erminate/ ex

% /D) 25% (1/4)

7. ANy 7 UxyFORMETIVH

5. FIRET VO

AEICEHMHAETVOSH FiEERNT 5. AlH=E
FHAFHEIZT AN —Z2DERKRE T TR, TARD
RELEZ&LZY, REFTOFEMICHLHNWD

5.1. TANT —AD A R
FIAETANLEET A NOEODOTFT A N7 — R
EEBICERTDZENTEDS. TANTr— 2T,
FIHET VOBEBEBIZESHTERSRS . o T,
o BEOT A N —2FRVNIE, KEOEANC X
S>T, TAMOHARFHETND AL —%T 5 2
LI NTHD.
TANMNTr—AOKRFTIEICE L TIE XML (eXtensible
Markup Language) JEX D b O NIRRTV 5H[8].
LR, 4 iCRLEANY T U vy FIZHT DT A
Fr—Z2ADEZHITH D

<?xml| version="1.0" encoding="Shift_JIS"?>
{title>Testcase for Simple Stopwatch</title>
<pathGroup>
<path>
{state>
{stateName>Initial State</stateName>
{/state>
{transition>
<eventName>invoke</eventName>
Cactivity>initialize</activity>
{/transition>
{state>
<{stateName>ldle</stateName>
{/state>
{transition>
<eventName>terminate</eventName>
Cactivity>exit</activity>
{/transition>
{state>
{stateName>Final State</stateName>
{/state>
</path>
<{/pathGroup>

5.2. FER BT

~ a7 I, MRHICBT DHERRRD
LTSN TEY, BErxoHETHENTT 2 &R
T& AH[1][21[9]. U FICRTIEMAFIEZ, Y7 by =T
BRIZBWTAHATHLI EEZOND.

® I EFULYDOFHANESK b2 RDD. b LA
TEEN DR NEEY 7 Py =T BENST N
YR, b B EVASRD R CRIELE
THI L ko THRIFMERETE S,

o TRTORESSVIIELEBET 5010 Y
LT AN AR R ERICHET S, T %



FREEICBITS 1 ANY0 O i 238 52T
SIE, TAMNOERITICET LM T (=xXhXi)
TR TE S,

® EREFIZIE ST, KRB O A2 A E
EROLNCT L. HHBEEORKRWA T v a F R
BREAMENOWINT 22 LI K- T, BAFMIMN
OMENE EFEEOR LR TE S,

6. TAPMNKEV AT A

Mt T A M, FIRET VEER LY, FEME
A AT O ECH R EOT A NS —RAEER LD
TAHERLBEND B0, WEOT A N FHikL Y ERE R
M5, 22T, FXEEZBEMNICTI OO T A Mg
VAT A (® 8) ERMEPTHD. RIEDOE R
BLFIZRT.

® UML IZHES < REBERMORHE
® JV—Ra— Rk RE
o FEITEEN L ORI E T MER
o FIHAETANLDT A Nr—RAERK

Settin
Project Edit Run View Window Help

_I\ \J@IE _I\_I

0 cov. Group Note.

8 Fortfiz = shiont] =]

|| p—ry

g~ 205Em sz g,
P e o e

0K [979% (1301 [Sun Aug 1
% (1

0 (EFHOA

Miﬁ%nm«sgjﬁﬂj\%ﬂ:mm@ Anias )

425 mﬂﬁﬁiﬁ
A UAZa—

1003[45] 115048]
B ety /A2 —0RT w&

do / HRGERDANTGS
e
o Jroeemn S1L2e2]
1058

el R
]

e H’“‘”‘[rgwggiw—]

La |

JPXTT Qﬂ)ﬁ log B1%[24] 2. }

5, f—w RE [found],( 5 @aJs@#é)

<
ov (line, column): (1, 1) E{t Trans.Diag.] FILE: stDias
el click " 3 i

note on the tre

[History] FILE: ad

O vl (81,00

=]
e es, se T st ca aze. ;‘
ES.%WVXTA@GM

[STATUS] Sampl
HINT] % To

7. B
AFEIZITUTICET 2400881 H 5.

o —FAREFRHMEL LW
2—PFOFEMLEY DX, FHET IO OET
BREZERT AL T THDE. HIEFHEAERFICEL- T,
-V OERAHEEERKBLEETRINZNDOTY
&R AERTES. LrbRAET VIZ— BAE
B AviE, EEENRER

& TXRIMNHHZIRETED
a— FAERIEIZL T, HEkE EMEICRKBL 2R
BREORTY Yy 72BN TES. BlIE, M3
@ Measuring K HEIZ 3> T, push Reset button A X >

WZRORWIRY FFEHTE 5.

FEZE LW 2T XA N HM5EIER.

® i FH RIBE 7 kS AV A W
BT 27077 52 REEBK L L CRLE AR
T, o, a— REVa2— b ETEELYRET
XA, AFErzEHCEIARERDD.
Nix, v 275 A0k (GUIL, CUL, $AiAR7RLE)
W B 72,

@ Z— FOEHIZHIELLT W
RESLEREREN Y n 7 Z AEHEL 1R 1 THIEL T
5120, HHEEESANATIZLDa— FOEE, £

NICHEIEIRT A NORFDEZICHR D &N
T 5.

8. BHViz

V—RAa— RFEREOEREICERT DI &I
T,ﬂ@%TNi@%»W%T%é.K?%i,lw
T EERMWERTLIMLERN R, T MHBEZRET
XL EOREBD L. £, FIHETVEST 5
LIk T, ABICAHRERIELND.

S OMIICE W TIE, T A b OFE<CME #EH M
RELEOTEET L. £, BEREFOT A MK
T AT LEBHNT, KFEIEOFBW A2 T
TOHETETHD.

BN
[1] J. A. Whittaker and M. G. Thomason : "A Markov
Chain Model for Statistical Software Testing", IEEE
Transactions on Software Engineering, Vol.20, No.10,
pp-812-824, October 1994.

[2] G. H. Walton, J. H. Poore, and C. J. Trammell:
"Statistical Testing of Software Based on a Usage
Model", Software Practice and Experience, Vol.25,
No.1, pp.97-108, January 1995.

B]%ﬁ%%,ﬁm%£~WMLﬁ E A& W= T &

Mor— 2 ER YIRS 2T 5 ORIE", 18I
SHFFEH A, Vol.2002, No.23, pp.79-86.

[4] mAREEZ, WIEE "I r 7 LORTEELE
MWTFHET VOERGTEIZSOHT, Y7 |
DT T A MY URT T L2003 TREE, pp.41-48.

[5] Object Management Group: "OMG Unified Modeling
Language Specification Version 1.5", March 2003
http://www.uml.org/.

[6] Boris Beizer:"Y 7 b7 =7 7 A k", H BP
MRt > % —, 1994,

(71 70 Yar v, WHRZE "7V =7 MMER DT
& (OMT) ICERS<EMETT AN b D Java =
— RARK", 1 @A 5 2 R 3CES, Vol.39, No.ll,
pp-3084-3096, 1998.

[8] UJﬁ@ii DM BIAR Y T U =T O R EIC

B ARBREBICHT 20 —REEBEF L
FREICLEEFTAR—Z2RB—", VT T xT
FA Y URY T L2003 TRE, pp.55-60.

[9] HEMMBE— : "BF T RA L P RE3 v a7 -

Fx—r", HLSLHR, 1979.



