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Has Tabnyua PeLIeHin; TECTOBLIA ChyYan.

Mpeanoxen anropuTivi BbIABNEHHA HEYYTEHHbIK TECTOBbIX C/Y4AEB B NPOLECCe HCMOb30BaHHA YNopaA04eHHbIN KacKag-
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Beepenne

OpHoi 13 onpepensitowmx a3 XM3HEHHOTO LKA Nporpamm-
Horo o6ecneyerus (M0) nHdokommyHukaumorHomn cuctembl (NKC)
ABNgeTCS (ha3a TecTupoBaHus ykaszaHHoro M0 ¢ uenblo KOHTpons
ero Ka4yecTBa.

TecTuposaHve 10 — 3To npoBepka COOTBETCTBUS MEXAY pe-
anbHbIM 11 0XWA3EMbIM NOBEAEHMEM MPOrpaMMHOr0 MpOAYKTa,
OCYLECTBMIIEMas Ha KOHEYHOM MHOXECTBE TECTOBbIX HabBopoB,
CO3[1aHHbIX VNN BbIBPaHHbIX ONpeaeneHHbIM 06pa3om. B caoto ove-
pefib, Hanbonee MosHyl NpoBEPKY BbINONHeHWs TpedosaHmia K M0
MOXHO MPOBECTW Ha YPOBHE CUCTEMHOTO TECTUPOBAHMS.

[Mpn thopmmpoBaHUM OCHOBbI 1S OBHApYXXEHUS W ycTpaHe-
HUS Aeq)eKTOB B MPOLIECCE CMCTEMHOrO TecTupoBaHus M0 umeet
CMbICI BOCNOMb30BaThCA METOAaMI (HOpPMann30BaHHOM0 On1caHus
TpeGoBaHWin K MPOrpaMMHOMY MPOAYKTY, KOTOPbIA NOANEXWT Te-
cTipoBaHuio. CerofHs Takvue METOfbl paccMaTpuBatoTcsi, Mpexae
BCEr0, kak MEeToAbl NPOEKTWPOBAHNA TECTOBbIX HabOPOB, Co-
CTOSILMX U3 OAHOrO VNN HECKOSTbKUX TECTOBBIK CAYYAEB.

[poekTnpoBaHe TECTOBLIX HABOPOB OTHOCKTCS K Hanbonee Tpy-
[OEMKMM BWAaM VHTENNEKTYanbHOA AESTENbHOCTY, CBSI3aHHON C
TecTupoBaHuem 0 VIKC. BaxHOCTbIo 11 CNOXHOCTbIO MPOEKTVPOBA-
HMS TECTOBbIX HabopOB OMpedenseTcs Heo6XxoaMMOCTb (hopmanu-
3aUuK 11, BO3MOXHO, NOCMEAYIOLLEN aBTOMaTI3aUMN BbINONHEHUS
MPOLECCOB CO3AaHUs TECTOB G aBTOMATW3VPOBAHHbLIM KOHTPOMEM
X KOPPEKTHOCTH.

C Toukw 3peHus metogonorin TectupoBanis [0 nop ra6nuye
pewennii (TP) noHumaeTcs Tabnuua, OTpaxarollas KoMBUHaL
BXOAHbIX [I@HHBIX W/ NPUYUH C COOTBETCTBYHOLMU BbIXOAHLIMU
AaHHbIMK W/unn aeicTBuamMI (cnegcTBUAMM), KOTOPas MOXET BbiTh
1CMoNb30BaHa ANs MPOEKTVPOBAHIS TECTOBbIX CITy4aeB U TECTOBbIX
HaGopos [1; 4].

C To4km 3peHns matemaTtudeckoi dopmanusaumn TP onpepe-
ngeTcs Habopom MHoxects T =< C, A,U,W >, e C=1c,},
i=1,2,..., n,—MHoxectsoycrosu; A=1{a, }, r=1,2,...,m
— MHOXecTBO fgencteun;, U = Uif, ji=1,2,...,k, — MHOXe-

U

CTBO BEKTOPOB-CTONGBLOB MaTpiLLbl ’ , OMUCLIBAIOLLYX COBOKYM-
HOCTb 3HAYEHMIN ANEMEHTOB MHOXECTBA C; W =w); | — MHOXe-
CTBO BEKTOPOB-CTONBLOB BYNEBOI MATPHLIbI ||w,j || ONVCHIBAIOLLEN
MOAMHOXECTBA MHOXECTBA A, KOTOPbIE CTABATCH B COOTBETCTBIE
arnemeHTam MHoxecTsa U [3].

Opnako knaccuyeckve TP, ucnonbayemble Ans (opmanu3auum
TECTOBbIX HABOPOB, UMEIOT OrPaHNYEHHBIE OMCATENbHLIE BO3MOX-

sS4

HOCTW, 06YCNOBNEHHbIE HEYNOPSO04EHHOCTbI) MHOXECTBA YCIOBUN
n pencteui TP. 3TM 06bACHETCS W CBOWMCTBO WX HempoLenyp-
HocTW. Paclmputb onucaTtenbHble BO3MOXHOCTW TP no3BonseT ux
MoanduKaums — NpUBEAEHVE K BHAY YNOpAZ0YeHHbIX KacKag-
Hbix Tabnny pewennii (YKTP). Mopondukauus 3aknioyaeTcs B
CMOMb30BaHN COBMECTHO C TabnuLen PeLLeHnii MaTpHLbl cie-
AOBaHHA, 3a[a10LLIE/ CTPOrUIA YaCTWNYHbIA NOPSAAOK HA MHOXECTBE
paccMaTpriBaeMbIX YCNOBWIA 11 IENCTBUN.

K HepocTaTkam TP — kak 06bl4HbIX, Tak U YKTP — oTHocuTeS
TPYOHOCTb BbISIBMEHIS BIAA HEYUTEHHbIX CUTYaLMiA, NMPeacTaBnsio-
LyWX COBOI YCNOBHYI0 4YaCcTb TECTOBbLIX Cry4aeB. PaccMaTpuv mpu-
61MKeHHbIH anropuTM BbIABJEHHA BHAA HEYYTEHHbIK TECTO-
BbIX C/Iy4aes.

Pa3pabotka npu6HKEHHOro anropuTva
BbISBJIEHHA BHAA HEYYTEHHbIX TECTOBbIX C/Y4aeB

A3 ycnoBus HenmornHoThl TP crepyeT, YTO MOWCK HEYYTEHHbIX
TECTOBbIX CIly4aeB MOCPEACTBOM MOMCKA HEYHTEHHbIX CUTyaLuil
MOXHO MPeAcTaBUTb Kak MHOMOKpaTHOE MOCTPOEHWE CUTYyauui v,
OPTOrOHarbHON TPOUYHOI MaTpuLE ||uij ” ToyHoe peLleHye 3Tol 3a-
[a4u 06ecneyMBaeTcs TOMbKO 3KCMOHEHLMAMNbHEIMI anropuTManmm,
NO3BONSIOLLMMM NONYYUTh MHOXECTBO HALEHHBIX HEYYTEHHBIX Cu-
Tyauuit B BUAE MUHUMANLHOrO UMW OrPaHMYEHHOr0 Hanepes 3afaH-
HbIM YICIIOM KOMMYecTBa 0606LLEHHbIX cUTyaLmid. [pubnmxeHnem
MOXET 6bITb 0TKA3 OT MUHAMW3ALMM UMW OFPaHNYEHNs MHOXECTBa
CKOMBIX HEYYTEeHHbIX CcuTyaumin. Ecrm Heobxomnmble cutyaumm
6yayT WMETb BbICOKYHD CTerneHb 0606LUEHHOCTW, TO MONy4aembii
pesynLTaT MOXHO CYWATATh [OCTATOYHO XOPOLWWM NpUBInKe-
HUEM.

Mpw pa3paboTke NPUEMVKEHHOTO anroOpUTMa BbISBIEHNS HEYY-
TEHHbIX CUTYaLMiA 38 OCHOBY NPEJ1araeTcs B3ATb anropuTM Haxox-
[IEHS KOPHEIA oru4eckoro ypasHeHus (2], ononHeHH b 3BpucTY-
YeckMMU MpremamMi g cokpaLleHns nepebopa.

CokpalyeHne nepe6opa AocTuraeTcs TeM, YTO MO BO3MOX-
HocTW nepe6upatoTcs 0606LUeHHbIE cuTyauun. [ng atoi uenn
3BPUCTIYECKNE NPYEMbI BbIGOPa 3HAYEHNS 04EpeaHO NepEMEH-
HOM B CUTyaLMKU Vv HanpaenstoT nepebop Takum 06pa3om, YToOb
B MEPBYIO 04Yepedb MPOBEPSNNCH MUHOPbI MaTpUUp ”ul]” nvie-
fol/e MeHbLUME pa3Mepbl U BOMbluee KOMMYECTBO 3MIEMEHTOB
u;; = A. OTCi0fa creqyer, 4To Yem Gonblue CTeneHb 060GLLeH-
HOCTW CUTyaLui, onnceiBaemblx npasinamu TP (1. e. Yem 6onb-
we npoyepkos B TP), Tem 6GbicTpee GyneT pa6oTaTb 3TOT anro-
pUTM.

3B’A130K, Ne 5, 2015



{ GA0BO HAYKOBUA }

Hayka, excnnyarayis, BUpo6HULTBO

=0

[ns hopmanbHo koppekTHoit TP cnpaBeanvBo paBeHCTBO:

k
Y ofi=2m,
i=1
roe k1 n— KONMYecTBO COOTBETCTBEHHO NPaBin 1 ycnosuii B TP;
P, — cTeneHb 06061LeHHOCTY CUTYaLWK, ONUCAHHOI B i-M NPaBune.

Mpepnonoxmm, 4To P, Mano oTnn4aiTed apyr ot apyra. Toraa
MOXHO BBECTW CPELHIO CTerneHb 0606LUEHHOCTH PCp cUTyauuin
B npasunax TP (TecToBbIx cryyasix) 1 nepenncath NpeablayLee Bbl-
paxeHue B BULE

r2fr =2m,
otkyaa P, = n—log, k.

HT0Gb! 3HaueHne P 0CTaBAN0CH HEW3MEHHbIM N yBenuye-
Hv pa3mepoB TP, HEOBX0AMMO BbINOMHEHWE CEAYHOLLErD YCNOBMS:
An=log, AR,

T. €. C YBENMYEHMEM YiUCTa YCROBWIA KONNYECTBO NPaBn AOMKHO
pacTu kak 2", [Ins peanbHbIX TECTOBbIX HAGOPOB 3TO YCNOBME 06bIY-
HO He BbIMOMHAETCH, Tak Kak pOCT KOMMYEcTBa NpaBin C yBEnMYe-
HUeM 4ucra ycnoeuin B TP NpoucXoanT 3Ha4MTENbHO MELIEHHEE.

CnenosaTenbHo, C YBENWYEHNEM pa3MepoB TP 3HaueHne P,
VIMEET TEHOEHUMIO K BO3PAacTaHMO, YTO YaCTUYHO KOMMEHCUpYET
YBENWYEHE 3aTPaT BPEMEHW Ha BbINOSIHEHME OMMCAHHOTO fanee
anropuTma.

OcHoBHble AEACTBIS COTACHO yka3aHHOMY anropuTMy BbisiBNe-
HUS Hey4TeHHbIX B TP cuTyauui, NpeacTaBnsiolwnx coboi ycnos-
HblE 4YaCTV TECTOBbIX CRy4aeB, MOXHO NPELCTaBUThL B BIAE Nocne-
[0BATEMbHO BbINOMHAEMbIX LUAroB.

War 1-i. 3aBepwmnTb BLINOMHEHME anropUTMa NpU HamMyu
B TP npm3HakoB NomHoTbI:

* 3(7)¥/(3)(uy; =2);

*(n=1)A3(,/)(R; LR;);

o 30, 1)V 2 )y =ty =W (g #2) A
A (u,-»j * 7\.)/\ (uir- =u,y ))

J Ly

War 2-i. 3achvKcipoBaTh B MCKOMON CUTYALMM v 3HAYEHWS
NepeMeHHbIX, KOTOPbIE HEMb3s BapbIPOBATb:

ev; =\, €CIM EI(i)V(j)(uij =1);

v, =1, ecnn 3(i)V(j)(w; 21);

e v, =0, ecu 3()V(j)(u; #0);

ov; =1y;, ecm 3(i)V(i ;ti’)(u,.j :7»).

War 3-i. Onpenentb Konu4ecTBo N 3HaUeHUi NepeMeHHbIX,
KOTOpble HEMb3st BAPbIPOBATb.

War 4-4. Ecru N =n, 10

® BLINOSHATL 0GOBLUEHME HAM[EHHON HEYYTEHHON CUTYaLuu,
MoCIIeR0BATENbHO MOACTABMB v, = A BMECTO 3a(DUKCUPOBAHHbIX
3HAYEHUI MPU YCTIOBUN COXPAHEHNS! OPTOrOHANBHOCTY CUTYaLUM v
MaTpuLe ||uij ;

e 3aBEPLUUTb BIMOHEHVE aNTOpUTMa.

War 5-#. Ecm0O <N <n, 10

® NOCTPOUTL MUHOP MaTpuLibl ||u,]|| 0T6pOCUB CTPOKY, COOT-
BETCTBYIOLUME MEPEMEHHbIM C 3a(MKCIPOBAHHBIMUA 3HAYEHNAMM,
1 CTONGLIbI, OPTOrOHAMbHbIE 3TUM 3HAYEHUSM;

® DEKYPCYBHO MPUMEHUTL 3TOT XE anropuTM Ans MonyyeHus
MUUHOPA;

® 3aBEpLUNTb BbINOMHEHYE anropUTMa.
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War 6-i. Ecru N =0, 10

® BhibpaTh cTONGEL j* MaTpuLibl U;; ||, IMEIOLLMIA MaKcUManbHOe
3HaveHne "
Xj= Z’"z’f’
i=1
roe

1, ecim uy; =2,
=

0 — B NMPOTVBHOM CITy4ae;

® BbI6PATL CTPOKY j* MaTPULLbI U;; ||, VIMEIOLLYI0 MaKCYMasbHoe
3HayeHve
k
Y= ZQij’
j=1
roe
1, ecm (u #* k)/\ (uij #* ?»)/\ (u U, . ),
q;; = y i ij
)

0 — B MPOTVBHOM CIyyae;

® NPUCBONTb U; = Ui

© M0CTPOUTL MMHOP MaTpiLbl ’uij ,
Y CTOMNGBLIbI, OPTOrOHANbHbIE 3HAYEHNIO V5

© DEKYPCMBHO MPUMEHWUTL 3TOT XK€ anropuTM s NoMy4YeHHOo
MHOpa;

® ECIM HeYYTEHHas CUTyaLls HalgeHa, TO BbINOHUTL ee 0606-
LLIEHME 11 38BEPLUNTL BbINONHEHWE anropuTMa;

® MPYCBOUT U; = .

Iiar 7-i. 3aBepLunThb BbINONHEHWE anropuTMa.

AhheKTNBHOCTL pa3paBoTaHHOro anropuTMa B pasniyHbiX Ci-
Tyauusix UnncTpupytoT puc. 1-3.

0T6POCUB j™-10 CTPOKY
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Puc. 1. 3atpatbl BpeMeHn Ha BbiSBNIEHWE OAHON HEYUTEHHOIH
3NemeHTapHOl CHTYaLMN: 3 — B 3aBUCUMOCTH OT KonuvecTea k
npaeun B TP npn pasnuuHbIX 3HAYEHUAK N; 6 — B 3aBUCHMOCTH

oT KonuuecTea n ycnoeuii B TP npu pasnuuHbIx 3Ha4eHuax k
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950 12° BoiBogbi
p braropaps BbICOKOA CTENEHM 0BOBLUEHHOCTI HAXOAMMbIX He-
200 // YYTEHHbIX CUTYaLWIA, COEPXALLMXCS B pa3paboTaHHOM anropuTMe,
/ VX KOMW4YECTBO 0Ka3bIBAETCH NMB0 MUHUMAMBLHLIM, NGO BRIM3KUM
150 7 K HEMY, 4YTO rOBOPUT O JOCTaTOYHO Kopowen npHOaHKEeHHH no-
JIy4enHore pesynbrara. [py 3TOM BbIABAAEMbIE HEYYTEHHbIE
100 CHTYayHuH OKa3bIBAOTCA B3aHMHO OPTOrOHaIbHBIMH.
50 Elle opHUM BaXXHbIM [JOCTOMHCTBOM [J@HHOTO anropuTMa SIBNSETCS ero
— HeYyYBCTBHTENbHOCTb K H36bITOYHOCTH H NpoTHBOpE4MBOCTH B TP.
0 Vka3aHHble CBOMCTBA MO3BONAT B [AarnbHEMLIEM YCMEWHO WUC-
p 1(2)03 500 1000 15(30 2090 nxk 1 nonb3osath anropuT™ npw pa3paboTke TECTOBbIX HAOOPOB.
u:;e"'m:;ﬂ;':;:v':“::": 3":8::L"n:;'::':i:ﬁ:::;:‘é':i";;';p MonyyeHHble OLEHKA MOKA3bIBAIOT, YTO 3aTparsl BPEMeHH Ha
BbINONHEHWE pa3paboTaHHOro anropuTva ¢ YBeNHYEHHEM
300 Le pazmepos TP pacTyT nonnHOMMaAbHO. 3T0T POCT HE XYXKE Yem
/» B KBAAPaTI4YHON 3aBUCUMOCTM, MO KparHer mepe ana TP, copepxa-
250 LWX [0 BOCbMI YCNOBWI 11 o 256 npasun.
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I. A. Jiucenko, 0. A. CmipHoB
AOCNIMKEHHS ANTOPUTMY BUABJIEHHSA BUAY HEBPAKOBAHINX TECTOBUX BUNAJKIB Y NPOLECI NPOEKTYBAHHSA TECTOBMX HABOPIB
3anpornoHoBaHo anropuTM BUSIBNIEHHS! HEBPAXO0BAHUX TECTOBUX BUNAAKIB Y Pa3i BUKOPUCTAHHS BrOPSAKOBAHUX KACKAHWX TabiuLib
DilieHb NPy MPOEKTYBAHHI TECTOBUX HAGOPIB [ MPOrPaMHOr0 3a663ne4EeHHS.
KniouoBi cnoea: iHhOKOMYHiKaLiiiHA CCTEMA; NporpaMHe 3aBe3neyeHHsi; BNOPSAKOBaHA KackaHa TaBnuus pillieHb; TECTOBUIA BU-
naok.

I. A. Lysenko, A. A. Smirnov
THE RESEARCH OF ALGORITHM FOR DETECTING UNACCOUNTED TEST CASES IN THE PROCESS OF DESIGNING TEST KITS
The algorithm for detecting unaccounted test cases in order to use cascade decisions tables in case of designing test kits for soft-
ware was proposed.
Keywords: infocommunication system; software; ordered cascade decisions tables; test case.
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