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The Optimized Test Suite Generation Method
Based on Extended Operational Profiles

ToMOHIKO TAKAGL ! SHINICHIRO HASHIMOTO, 2
RIHITO YAEGASHI'! and ZENGO FURUKAWA !

This paper shows a new operational profile-based testing technique to gener-
ate optimized test suites based on a test strategy and available test labor. This
technique employs an extended operational profile, which contains additional
information about the test labor. It provides two kinds of test strategies; one is
to distribute the available test labor to software under test (SUT) in proportion
to the frequencies of use, and another is to distribute in inverse proportion to
them. Test suites are generated by a genetic algorithm so as to exhaustively
reflect the selected test strategy within the specified available test labor. In this
study, we developed a tool in which this technique was implemented, and then
applied it to commercial software on a trial basis. As a result, it was found

that this technique improves the quality of test suites on operational profile-
based testing. This technique can supplement conventional testing and can be
introduced into recent tight test processes.

1. [FLC®HIC

VI U7 TAMER, VT YU TICERENS WEZRITT % 7o O EBILEH D
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bR Zic kb, HWRICENR T +—)V M DSEEL S 2 HBINBE T T, ek T
AFTHETIE, FE&LUT, YV—AO— Sz T 5 2 e z2fEm Uiz X MEDHL
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Fig.1 Example of extended operational profiles.
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Fig.2 Overview of genetic representation and operations.
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AFETIE, TARAA—b ts DFEEERLUT OFHMBIEL eval (ts) I &K > TEHIT 5.
eval(ts) = dist(ts) — penalty(ts),
CCT, tslE& nflADT AN r—ADHES, §5bb, ts = {tci,tea, -, ten} THBHET B
L, dist(ts) BUTORIC K> TEREENS.

n fite;

dist(ts) = Z Hprob(tci D),

i=1 j=1
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, otherwise
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Fig.3 Strategy a-based extended operational profile of an on-line document search system.
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Fig.4 Strategy b-based extended operational profile of an on-line document search system.
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RATHERLIZE T A, Wil a 13D 72 b AL — MBI R 5 72 SR i 32
T92EDTHO, b Ik T A AL — MIREH ORI iz L iIc I 79
55D CTHholz. WHFEMLEWVWEI BT AR T —ANZTENTED, LOEVWY T hUx
TEEEERHT S L TEMTH B EEZLNS.

5B, 1ROTARAA— MRICEURMIE 1 AR TH 5Tz, RTFEOMAIC
L%, FEMICHERER 707 7 A VERD 7.5 ANHT7ZG ThH o7z, Sl hiEiE
R7 a7 7 4V ER LTzhY, Chzeiidgme LTEEL, S%O%LT5Y 7+
Y =7 OFFERIC R LI356, A O 172MA % L RRHCHERDTRRT X 55108
i L TE5EEZAEN5.

4. BEHE
KEITIE, ARBZHUCEEHED H 2 HERIFFE DV TIENB.

R1 TANT—ZANCET B9
Table 1 Labor for inputting test data.

LNV | BhfE | #E

[ 3 ANT 4 —=)VEN 2 AL LETATIT B CFFID R,

h 2 AT 4 =)V W 2 fHLLET AT 2 3CFHIAE.

[ 1 A7 4=V ED 1 ATANIT 2 3C7HIAEY, FRERZ AT FORTHS.
=L 0 AN B e Lisw.

R 2 VAT LOIHRZIFODICET 5571
Table 2 Labor for waiting execution results of a system.

LNV | HAfE | #BE
i 4 T AT =2 ARIATHIR 2G5 £ TIC 5~20 BEEZET 5.
h 3 TALT =2 A% 3~4 BRETHIHRZHE LN TES.
I3 2 TANT =2 AN 2 BRELIR CHIER 25 T LA TES.
R 3 JUTHROIEL T ONMNCET 5571
Table 3 Labor for judging execution results.
LNV | HAfE | BE
i 6 ST NEIHHD 5 DREMN EH 5.
i 4 RS NEIHED 3~4 DFEEDH 5.
[ 2 T NZIHED 1~2 DREDH 5.
%L 0 MR NE AN,
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Fig.5 Process of growth of the best solution Fig.6 Process of growth of the best solution

for strategy a. for strategy b.

T 7 AU, Musa) I K> THESNTLLK, WIERREBSADIGHIEZ
AT T3, &2, Web Y AT LAREFEIRCONTY 7 bY o 7S HEMEZ 7
L7207 A S OENER S LFHIMRE SN T0ETDS), L LED D TN 5 ORI
FICBWT, Wil b IZEBEINTEDLT, £T7AMAA— M eiEtd 2B ETbh
TThh-l. FEOEMEZ, MHTa 7 7 A )VR=ZA RFANENY 7 b = 725D
BhRMNESEEE FRE LTSN L LBRL TV, fmdhid, 7282 74—IL
MEBETZLLTE, ZTOT+—)b M EEUEEENFIFTEC B W I TSNS A[REMEN R
VWOTHNE, FHR, BRETAHLERILTLERNENIZEZIHDNTNENETHS.
—7, BHEDFRDC EDIE, 7ANAA—FDOBEZERATTT 7 A VOB HFHET %
ARV T AMMFELIEh Tz IcH b EEZENS. RifFETlE, UDCZEATET L
&> Tholi{bZAEE LTz, UDCIE, T A RAA— T A R — A2 —F ORI
Wz ENRTHEL TWE 0 a2ERT T A MagEE L UTiRESN. k5) Tk, 7~
R IT A MECHT BHEM 70T 7 A )bR—Z BT A M EOBERED UDC IC & - TEEM
IRENTNS.

VHAETIE, BIZM7 V3D ZLZEGH L TT A AL — b ZART BB A ThN
TW5%. Andreou 52 &, V—AO—RFhSEKLETFT—X2 70—/ S 7ICED%, #EiE
73V XIS K > T ALL-DU 7S AHBFERAEZ /7T A P AA— R 2AEKT 5 205
FUERREL TV, WEEOMBEBICHERZEH L TV MEAFLEEALTH S
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W, =92 EMREEG ST LTINS 25BN D 2 DRI TH 5. £z,
Mohapatra 519 1%, €Y1 —)VOFIHTO—5S5 7 2T 5T A kAL — s 2G0T
WAV RIS K> TERT B THERRRE L. ATEERRD, TANr—AZ§MukE L
TWb. ) TR GT S LICk>T, MREEREZL, hOTFA M r—A%
WP imb X2 T A MAA— " EEKT BT ENTES.
ARTFETHOIARRREER & 8z 7))V 3 LD FICEES 57 A B AA—RE
RFEE LT, 11) R 12) BB 5. V7 b 7OIREWVICHET 2T Y FIcB0nT
F, HEXEUML AF— VYR O& 5%, avha—)l7a—RkFTh F—X&
Ta—mEGARETIVERGHT S EHNZW. TOETFIVE, AROEBIRAERR & i L
TEWEBNZR> TV A K, SBBICHIT 27 7> 3 U0 — RORICT— 2 ket
WH 218, FATARERSAZERT % T LB TRV, CORBEDOMHREX 2 D
EZbNB. OLDIE, NADIATAREMICHBR 52 %Y 7 b 27 ONREESe AJ1/%
T A— R IR IRAEZERNC IR U CHRIRIER 2 1ER S 2 C L TH 5. AIRIRERMOERRIC
FRIDDIND VS RAEEHZEDD, WHDT T THRT )TV AL K> THITTHER
ISAZERTED K DICRD. ATEOERN a7 7 A )VOREIX Z DJIEC K > TERE
N3. &5V LDODMIRIE, ET IV SFITARER/SAZRRNCERT S L THS.
Kalaji 513, IXTOEBEZMBEL, HD, EBRERNEEZ OO ANEREZTE
RTES XS BFETABEA S AZEM 7 )L T LIS &> TERRT 3 FEZBIR L TV
%. TOFETIE, BBMOT— &GRS L, KEBGRENENE DI VT 1 &
5%%. 122U, Doungsa-ard 52 IABEMICHEAE 83 T L DN EROIAEZ 6
LTHEY, HERWETECBIZ0EDDMEEL>TVS. TN ORI B4
WIEORI X, EFVOMRESZEZRFET 20 TR, HEOEY (FEEW) o)y
BT B OIS 7 )V T) RLEISH LTV ETH 5. FERMICIE, ARRRAER
VRS 2917275 T Tedic, RO FLEE T — 2 OMRFILE LG T H T eH
EZAbN5.

5. BbHYIc

AFX T, T A MHFNCOWTOWEREIN U IERER a7 7 A4 WD T, 7
A NI ATTRE/R S 72 13 U & UTe SRS 2z 9, mulbEnizT AR X
A—F &R T B FEERE L. ORI ILE U THNER DT 2k a &,
WIS KB U THAER DT 2800 b BB, TANKHRY 7 b U o 7 ORI &
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KIS CTHEHT 2N RRT N TE S, Rz 7V d) AL 205, 7%

FAA—= b Z3REUK, TA RN —AZBIcTFE LT, KX, JERER, #iNk & OGN
E72175. FROBICHW 2B OFHNEEIC UDC ZEA L TV RNV TH 5.
CTAUC K o TRAINS, TXNTORRIGESZRTZL, DD UDC W TEERIFRELZD K
IETANAA = ZIGBENTES. TAMAA—ME, fEEINH 10 LIRZiH
ZERVEIICERENZOT, BUHLET AN TRICBWTOLARTERUEMNT 2 T &H%]
BETHB. AFEE, VI MY 7 EEEEZEMT 2 72DICKEDT A N —AZEKT %
EWVIHPERDIEA T T 7 ANR—=ART A M EFRE-> TV, £z, ETIVORKESR
FRERT AT L RENE LEIEROETIR—ARTF AN BiE-> T3, RFEEEH
MY 7 b 2 7ICBRINCER UTAER, RFEICK > TT A MAA— FOEZNHETES
TENphrolz. MEMZEIRN UIIERDT A N AT d 5 EWEETHD, VI Tz
7 OEEHEICHE S TEL LEZONS.

SHOMZETIE, HEREI T a7 7 AV & SIIERL, 2T A Mgkl R=BS 50
HEICOWTRETT 5. 728 X103, VT b o 7 DBHEEEE RIS ORI ORI
DWTIHERAIEREN 71 7 7 A Wi fHind U, iz +—)b b ZE LK %
TeDDT AN AA— N EERTEZUHENED S S, Tz, O TOY 7 kN TOM
ZWMLUT, T A MRIERMNCEITT % 720D ST XA—ZZEICOVTERET 5T
ETH5.

BIEE AWMU TR 22 FIEE/ AR FRRE 3 X UK 23 F 1% HA AR L 2 )
HEETFMIE (B) No.23700038 IC K 28D TH5. Fiz, MREHTI Y AT AT L P
MR, Berted, ZHHE, SBUEOBRICBANKICE L THERCEREZVERED
To. TTICHEHOBRZET 5.
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