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» TecTUpOBaHME MPUNOKEHNM
OcCHoOBbI
YpOBHW 3pesioCcTH
Tunbl TeECTUPOBAHUA
YpOBHM TeCTUPOBAHUA
HeBO3MOXHO TecTMpoBaTb BCe

» TecTMpoBaHMe KNAacCOB 3KBMBANEHTHOCTU
» TecTMpoBaHME rPaHUYHbIX 3HAYEHWU I

» Ctest

» Code coverage
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OCHOBBI TeCTUPOBAHHUA

Lee Copeland, «A Practitioner's Guide to Software Test Design»

TecTupoBsaHue nporpammHoro obecneueHus (Software Testing) - npoBepka
COOTBETCTBUA MEXKY PeasibHbIM U OXUAaeMbiM NoBeAeHUEM NPOrPamMMbl,
ocylwecTsnaeman Ha KoOHeYHOM Habope TecToB, BbIbpaHHOM onpeaeneHHbIM
obpa3om. [IEEE Guide to Software Engineering Body of Knowledge, SWEBOK, 2004] B
6onee WMPOKOM CMbIC/IE, TECTUPOBAHME - 3TO 0AHA U3 TEXHUK KOHTPONA KayecTBa,
BK/AtOYaloLWana B ceba akTMBHOCTU NO NaaHMpoBaHUto paboT (Test Management),
npoekTupoBaHuto TectoB (Test Design), BbinonHeHUIo TecTupoBaHua (Test Execution)
N aHaNn3y noay4deHHbIx pesynstatos (Test Analysis).
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YPOBHU 3pPEJIOCTHU

MaTb ypoBHen 3penoctn (Software Testing Maturity Model):
» 1. xaomu4yeckuii

Mpouecc TecTMpoBaHMA NPOrpamMmMHOro obecneyeHna MMeeT XaoTUYECKUI XapaKTep,
YTO OT/INYAET BONbLUNHCTBO HAYMHaOWMX KOMMNaHKUN. Mpouecc TeCTUPOBaHUA He
onpeaeneH Kak BblaeneHHana akTUBHOCTb M He OTAE/IEH OT Npouecca OT/1IaAKMN Koaa.
TecTMpoBaHMe BbINOAHAETCA MO paKTy CO34aHMNA KOAA M NOCTPOEHUA nan cbopku
cuctemsl. Llenb TecTMpoBaHMA — NOKa3aTb, YTO NPUIOKeHMe paboTaerT.

» 2.¢pa3za pa3pabomku

TecTMpoBaHMe NporpaMmmHoro obecnevyeHns oTAeNEeHO OT KOAUPOBAHUA U BblAENAETCA
Kak cneaytowan ¢asa. [naBHadA Uenb TECTUPOBAHUA — NMOKA3aTb, YTO NPUNOKEHUE
cooTBeTCTBYET TpeboBaHMAM. MmetoTca 6a30Bble NOAXOAbl U MPAKTUKM TECTUPOBAHMUA.

» 3. uHMe2pupoeaHHbsiii

Mpouecc TeCTUPOBAHUA UHTETPUPOBAH B }KU3HEHHbIM LKA pa3paboTKu
nporpammHoro obecneyeHus. Llenu tectupoBaHus 6asmpytotca Ha TpeboBaHMAX.
NmeeTca opraHM3aumsa TECTUPOBAHUA, @ CAMO TECTUPOBaHME BblAE/IEHO

B NpodeccnoHaNnbHYIO AeATE/IbHOCTb.
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YPOBHU 3pPEJIOCTHU

» 4. ynpaeneHue u usmepeHue

TecTpoBaHuMe ABNAETCA N3MePAEMbIM U KOHTPOAUPYEMbIM npoueccom. NMpoueccsl
KPUTUYECKUX ocMompos (review) NnpoeKTHbIX apTePaKToB (TecToBbIe NAaHbI

N cUEeHapuK, cooblleHms 06 ownbKax, UTOroBble OTYETbI O COCTOAHUM BEPCUN U T.A.)
OTHOCATCA K TECTOBbIM aKTUBHOCTAM. MPOoAYKT TECTUPYETCA Ha COOTBETCTBUE TAKUM
KauyeCTBEHHbIM METPUKAM, KaK HaAEeKHOCTb, YA0OCTBO, CONPOBOXKAAEMOCTb.

» 5. onmumu3sayusa npoyecca, npedomepaujeHue owuboK u KOHMpPOoAb Kayecmea

TecTMpoBaHUe ABNAETCA onpeaeneHHbIM U ynpasasembiMm npoueccom. CToMMoCTb
TECTUPOBAHUA HAapaBHe C NoKa3aTenamm adPeKTUBHOCTU MOMKET ObITb onpeaeneHa.
TecTMpoBaHME KaK npouecc noanaerca U3MeHeHUAM, KOTOPble OAHO3HAYHO
MNOJIOXKUTENIbHO Ha HEro BAUAIOT. BHeApPEHbI M UCNONb3YHOTCA NPAKTUKN
npeaoTBpaLleHns oWNOOK M KOHTPONA KayecTBa. ABTOMaTU3MPOBAHHOE
TECTUPOBAHNE NPUMEHSETCSH KaKk OCHOBHOM NOAX0A, B TECTUPOBAHUM.
[MpoeKTMpoBaHWe TECTOB, aHa/IM3 MOJIy4EHHbIX pPe3ynbTaToB, 06paboTka onncaHuimn
OLUMBOK, a TaK¥Ke METPUK, CBA3AHHbIX C TECTUPOBAHNEM, OCYLLECTBAAETCA NPU
MOMOLLX COOTBETCTBYIOLMUX MHCTPYMEHTA/IbHbIX CPEACTB.
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Tunel TecTUpoBaHUA

» Black box

CtpaTerna, ocHoBaHHaa Ha TpeboBaHMAX U cneundmnKkaumax. He TpebyeT 3HaHUS
peanusauuu.

» White box

CTpaTeruns, oCHOBaHHas Ha 3HaHWKU peann3aLnm TeCTUpyemoro npoaykTa. Tpebyet
HaBbIKOB NPOrPaMMMPOBAHUA.
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YpPOBHHU TECTHUPOBAHUA

» MogaynbHoe TectupoBaHue (Unit testing). Unit — «HaumeHbWwWMN» dparmeHT
co3gasaemoro koga. C++ / Java — class, C — dyHKLMA

4 MHTeraLI,MOHHOe TeCTnpoBaHmne — TeCtTupoBaHme noacmucTtembl Un LI,GI'IOVI
cuctembl. BbiaBnaeT ownbKu ceszen mexay 4aCtaMmum Koda.

» CucrtemHoe TecTMpoBaHue
PYHKUMOHANIbHOE TeCTUPOBaHUE
K03abuauntm TectupoBaHue
TecTmpoBaHme 6e30nNacHOCTH
TecTupoBaHue N0KaIN3aUUN

TecTupoBaHWE NPOU3BOAUTENBHOCTU

4 anIEMOHHOe TeCTUpoBaHuMe
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HeB03MO0>KHO TeCTUPOBATh BCe!

int blench( int j)

{
j-=1; /I Error! Should be j+=1

j /= 30000;
return j;

}
int: -32768 <= <= 32767

Tonbko 4 BXOAHbIX 3HaYeHnA 13 65536 No3BoONAT HANTU OWIKUOKY.
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Kitacchl 3KBUBaAJIEHTHOCTU

» [lpumep:
0-16 He HAHMMATb
16 —18 YaCTMYHAA 3aHATOCTb
18 - 55 NO/IHAA 3aHATOCTb
55-99 He HAaHMMATb

» [lonHoe noKpsbiTHe: Tectosble gaHHble oT 0 go 100
» [lOKpbITME KNaCcCOB 3KBMBANEHTHOCTU: 4 TecTa

10 - He HaHMMaATb

17 —4acTU4YHAA 3aHATOCTb

40 — nonHbIN pabounin aeHb

80 — He HaHMMaTb
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Kiiaccbl 3KBUBAJIEHTHOCTU

OXuaaHusa:

» Ecnm oamH Habop AaHHbIX U3 Klacca 3KBMBAJIEHTHOCTU 0OHapPYXMBAET OLWINOKY, TO
N BCE OCTa/IbHble Habopbl AaHHbIX M3 3TOrO *Ke K/1acCca 3KBUBAIEHTHOCTU NpuseayT
K OLLMDOKe

» Ecnv oanH Habop AaHHbIX U3 Knacca 3KBMBaNeHTHOCTM HE o6HapyKuBaeT owmnbKy,
TO HU OAMH APYroi HAbop AaHHbIX U3 3TOrO Ke K/lacca SKBUBANEHTHOCTU BEPOATHO
He npuBeaeT K owunbke.

Pesome:

»  TecTMpoOBaHME KNACCOB 3KBUBAIEHTHOCTM — TEXHUKA, UCMOb3YIOLWAACA ANA
COKpalleHMs KONIMYeCcTBa TECTOB A0 YNPaB/IAEMOro Y1CAa C COXPaHEHNEM
Pa3yMHOro NOKPbITUA GYHKLUMOHANA TECTAMM.
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['paHUYHBIE 3HAYEHUA

16 nem — 47O ABNAETCA NPABU/IbHbIM OTBETOM ?

» [lpumep:
0-15
16 —-17
18 — 54
55-99

Habopbl AaHHbIX:

{-1,0,1}
{14,15,16}
{17,18,19}
{54,55,56}
{98,99,100}
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HE HAHUMATb
YaCTUYHAA 3dHATOCTb
NOJ/IHAA 3aHATOCTb

He HAHMUMATb
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buoaunoreka Ctest

#Hinclude <sum.h>
Hinclude <ctest.h>

CTEST (arithmetic_suite, simle_sum)

{

/I Given

constinta = I;

constint b = 2;

/I'When

const int result = sum(a, b);

/[ Then

const int expected = 3;

ASSERT _EQUAL (expected, result);
}
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buosimoreka Ctest

https://github.com/bvdberg/ctest
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% make test
make[1]: Nothing to be done for “all’.
TEST 1/27 suitel:testl [0K]
TEST 2/27 suitel:testZz [FAIL]
ERR: mytests.c:12 expected 1, got 2
TEST 3/27 suite2:testl [FAIL]
ERR: mytests.c:16 expected 'foo', got ‘bar’
TEST 4/27 suite3:test3 [0K]
TEST 5/27 memtest:testl [0K]

TEST 6/27 memtest:test3 [SKIPPED]
TEST 7/27 memtest:testz [FAIL]

ERR: mytests.c:53 shouldn't come here
TEST 8/27 fail:testl [FAIL]

ERR: mytests.c:61 shouldn't come here
TEST 9/27 weaklinkage:testl [0K]

TEST 1@/27 weaklinkage:test2 [0K]

TEST 11/27 nosetup:testl [0K]

TEST 12/27 ctest:test_assert_str [FAIL]
ERR: mytests.c:98 expected 'foo', got 'bar’
TEST 13/27 ctest:test_assert_equal [FAIL]
ERR: mytests.c:103 expected 123, got 456
TEST 14/27 ctest:test_assert_not_equal [FAIL]
ERR: mytests.c:108 should not be 123
TEST 15/27 ctest:test_assert_null [FAIL]
ERR: mytests.c:114 should be NULL
TEST 16/27 ctest:test_assert_not_null_const [0K]
TEST 17/27 ctest:test_assert_not_null [FAIL]
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[lokpriTHE KOQ

» ToKpbITe KOAA — Mepa, MCNob3yemas NPU TECTUPOBAHUK NPOrPAMMHOr0
obecneyeHuna. OHa NOKa3biBaeT NPOLLEHT, HACKO/IbKO UCXOAHbIN KOA NPOrpamMmMbl
6blN1 NPOTECTUPOBAH.

»  CyLlLecTBYEeT HECKO/IbKO Pa3/IMYHbIX CNOCOH0B M3MEPEHUA MOKPbITUS, OCHOBHbIE U3
HUX:
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MoKpseimue oriepamopos8 — Kaxaadad 11 CTPOKa UCXOA4HOIro Koaa bbina
BbINOJ/IHEHA U NMPOTECTUPOBAHA,

MnoKpeimue nyIOBUU — KaxXdaA /I TOYKa peweHnA (Bbl‘-lMCJ'IEHMFI MCTUHHO NN
UJIN NOXKHO Bblpa)KeHVIE) 6blN1a BbINOJIHEHA U NPOTECTUPOBAHA,

MoKpbimue rnymeli — BCE N1 BO3MOXHbIe NyTN Yepes 3aJaHHYI0 YacTb Koaa
6bl1M BbINOSIHEHbI M MPOTECTUPOBAHDI;

noKpsimue yHKUUlU — Kaxkaasa 1n GyHKUMA nporpammbl 6bis1a BbINOAHEHA;

MoKpbimue 8xo00/8bIX00 — BCE N1 BbI30Bbl GYHKLMIN U BO3BPATbI U3 HUX Obln
BbIMOJIHEHbI.

MOKpbIMue 3Ha4YyeHull napamempos — BCE M TUMOBbIE U rPAHUYHbIE 3HaYEHUA
napameTpoB OblIN NPOBEPEHDI.
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[ToxkpeiTHE KOza (Intel compiler)
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[IpomoskeHue B ClieAyIOllen JIEKIUH...
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