Jlekuus 5. TexHUKU TecT AuM3amnHa
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Yro Takoe Tectuposanue MO (noetopeHne)?

Yro TaKoe TecT Am3aiiH? MecTo TecT An3aiiHa B TectuposaHuu NO
TEXHWUKW TECT AN33NHA
Statement coverage
Condition coverage
Decision coverage
Brute force
Equivalence class partitioning
Boundary value analysis
Decision tables
Pairwise testing
Finite state machines
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Y70 TaKoe TeCTMPOBaHUE (MOBTOpEHME)?

»s+ CyTb TECTUPOBAHMA — NPOBEPKA COOTBETCTBUA PAKTUYECKOro NnosegeHns
MO oxugaemomy NOBEAEHUIO.

Dedekr — HecooTBeTCTBUE haKkTUUecKoro noseaeHun MO oxxuaaemomy
noBeaeHuIo.

Mpouecc MCNoNHEeHUA TECTUPOBAHMUA:
— Y3HaTh OXMAAaembli pesynbrat (expected result, ER);

(= nonyuute pakTHueckuin pesyabrart (actual result, AR); |

— CPABHUTb PaKTHMUECKUIi pe3ynbTaTt ¢ oxxupaembim (ER passed unm ER
failed?).

Test Case Step = Test Case (TC) = Test = Mposepka:
- chopmynuposaH ER;

[— chopMynMPOBaAH AATOPUTM NOAYYEHUA AR;]

—cpasHeHb! ER 1 AR.

NEtCracker: - .. coc.rw i con contivenia




MecTo test design B TecTUpoBaHuu

Test . Test Defect

design

execution reporting

Test design — 3tan npouecca \

TectuposaHua MO, Ha KoTopom ( \ Kak nonyuartb AR, cooTsertcTeyowme
npoeKkTMpyloTca u cospgatorca \ 4 ER?
TecT-Kelchl. .
i *\ Kak adextusHo nonyuars AR,
roPSi4MN LLOKOJIAL \_/ cootsercrayiowue ER?
. - -
"' *\ Kax NpUCBaUBaTh NPUOPUTETHI TECT-
\ / Keiicam?

By
oXunnaHwne) pPeanbHOCTh

NetCracker -




Statement coverage (SC)

Condition coverage (CC)

NetCracker: - .o....c.....




BeegeHue TepMUHOB

Statements

Decision 1 Decision 2
(statements) (statements)

NEtCracker: - .. coc.rw i con contivenia

Statement — ymeepiderue
Conditional statement (cokpalueHHo condition) — ycnoBHoe ymeepxdeHue
Decision — pelleHne (Toxe ABNARTCA ymeepHOeHUeM)



GUL:

BenunynHa P =
BenuunHa Q =
Peaynerar. ?

YaHate pesynstar

Source code:

Read P

Read ()

If P+Q>100 Then
Print

End If

If P>50 Then
Print “U>50

End If

NetCracker: - ...

Bnok-cxema (UML-guarpamma):

YTeHue BEeeHHbIX
3HAYCHWUIA BCANYNH P, Q

true
P+0>100




TexHuKa statement coverage (SC)

TexHuKa statement coverage: Bce statements A0/mKHbI GbiTb NOKPLITH

(ucnonHeHb! xoTa 6bl 0AUH pas Kaxabii).

YreHne BBEUEHHbLIX
3HaueHW BenuMuuH P, Q

true
P+Q>100

NetCracker: - ...

TC step
Actions:

1.1 B none «BeanunHa P=»
BREAWUTE 3HAYEHME ...

1.2 B none «BenvuuHa Q=»
BBEAWTE 3HAUEHMA ...

1.3 HaskmuTe KHonky «Y3HaTb
pesyabTarm .

ER1: Boigog 6 none «Pesynstat»
3HdYEeHWMHA ...

1.1.P =860
1.2.Q=60
ERL: {“P+Q>100", “P > 50"}

Statement coverage — NOKpLITUE YTBEPHKASHUIA




TexHuKa condition coverage (CC)

Texuuka condition coverage : sce conditional statements 4o/MKHbI
NPUHATL 3Ha4eHus u true, u false xoTta 6bl 0AWH pa3z KaxKAbIv.

YT1eHue BBeacHHbIX
3HaYEHMA BeNMYuH P, Q

Lrue
P+Q>100

NetCracker

TC steps:

1.1.P=10
1.2.Q=100
ERL: {“P+Q>100"}

21.P=60
22.0=10
ER2: {“P>50")

wiun

11.P=100
12.Q=10
ER1: {“P+Q>100", “P>50"}

2.1.P=10
22.Q=10
ER2: {“ "}

Condition coverage — NOKpbLITUE YCAOBUNA

B nepsom TC 3HaueHnA ycnoBuit: true, false u false, true;

B ansrepHateHom TC: true, true u false, false.




TexHuka multiple condition coverage (Multiple CC)

Multiple condition coverage: sce conditional statements gonkHbi
NPUHATL 3HAUeHUA U true, u false xoTa 6bl OAUH pPa3 KAXKABINA U BO BCeX
BO3MOXXHbIX KOMEUHALMAX APYT € APYrom. KOM4ecTBO BO3MOMKHBIX
kombBurHauwi paBHo 2™, rAe m — KOAVHECTBO YC/I0BUN.

YreHue BRefEHHBIX
3HaveHnH BenmunH P, Q

true

true

NetCracker: - ...

Print
“P+Q>100"

P+Q>100

TC steps:

1.1.P=10
1.2.Q=100
ER1: {"P+Q>100"}

21.P=60
22.Q=10
ER2: {“P>50"}

3.1.P=100
3.2.Q=10
ER3: {“P+Q>100", “P>50"}

41.P=10
42.Q=10
ERd: {“ "}

multiple condition coverage — MHOXeCTBEHHOE NOKPLITUE YCAOBUI
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TexHuKa decision coverage (DC)

TexHuka decision coverage : Bce BETBU YCAOBUIA A0MKHbI 6biTb NOKPbITHI
(ucnonHeHb! xoTa 6bl pas KaMAbIA).

TC steps:
‘-Irmmcu BBEAEHHBIX : 1.1.P=10
3Ha4eHnn senndu P, Q 1.2.Q=100
ER1: {"P+Q>100"}
21.P=60
true PLOS100 22.Q=10

ER2: {“P>50")
wn

11.P=100
12.Q=10
ER1: {“P+Q>100", “P>50"}

2.1.P=10
22.Q=10

ER2: {* "}
NetCracker - ...

Decision coverage {DC) — NoKpbITUe peleHnit



MonHbii nepebop (brute force)

Equivalence class partitioning (ECP)
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MonHbI" nepebop (brute force)

HepocraTtku An3aiiHa TecT-KeilcoB Ha OCHOBe nonHoro nepebopa:
* Heob6X0AMMOCTb NUCaTb OFPOMHOE YUC/IO CLLEHAPUEB;

®  Ha/ZM4Me NULLHUX CLUeHapues;

*  HeappeKTUBHOE UCNONb30BAHUE PeCcypcoB

Mpumep. Mporpamma nosny4aer Ha BXog, Tpu 3HayeHus (a, bu c),
nocne Yero pelsaeT KBagpaTHoe ypaBHeHne oz’ +bz +c=0,

S —b + /b? - dac
. 2a

CKONbKO CyLWecTByeT KOMBMHALMIA BXOAHbIX 3HAa4YEHUI TaKOWU
nporpammoi?

NetCracker -




Equivalence class partitioning (ECP)

Equivalence class (knacc 3kBuBaneHTHOCTU) — Habop 3HaueHni
BXOAHbBIX A @HHbIX MPOrpaMmbl, KOTOpbie NPUBOAAT K
«3KBMBaNeHTHbIM» AR. «IkBUBaneHTHocTb» AR onpegenaerca
13 Tpe6oBaHnii 1 cneyudpuKalmu.

Equivalence class partitioning (pa36ueHue Ha Knaccbl
3KBUBANEHTHOCTU) — TEXHMKA AW3aiiHa TECTOBbIX CLEHapUEB,
OCHOBaHHasA Ha pasgeneHue 3HauYeHU BXOAHbIX f4aHHbIX
nporpamMmmbl Ha KNacCbl IKBUBAZIEGHTHOCTU U UCNONTb30BaHUKU B
TC no ogHOMY 3HAUEHUIO U3 KaXA0ro Knacca.

NEtCracker: - .. coc.rw i con contivenia
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ECP (npoaon:KeHue)

Npumep. MO BbIUUCAAET pasmep CKUAKW.

Input: Konuuecrso eanHuy, ToBapa (N), KOTOPOE NOKYNAaeT KAUEHT.
Output:

* cKkmugKa 7% npu nokynke ot 100 go 999 eguHuL, TOBaApPa;

*= 10% - npu nokynke ot 1000 eanHuL, TOBapa BKAKYUTENBHO

Knaccsl 3KkBMBaneHTHOCTM
BanugHblie knaccwl (valid) HeBanuaHbie knacco! (invalid)
1)1 <N <100 1HN=0
2)100 = N < 999 2)Ns-1
3)1000 =N 3) Null
4) “Ctpoka”
5) 123.4567
8) Max < N
NBTCFACKBE® = 201t - coocce e ieay corp. ontivenia .o




O6nactb npumeHeHus ECP

= yucna (-, +, 0, 0.9999999, 0.00000006, 10*2)

= cumBonbl (“symbol”, "CUMBON”, "SuMsoL”, " |@#5$%"")
= Konu4yectso (3anuceit 8 BJ, cTpok)

* Ttunbl painos (.bmp, .jpg, .png)

= anuHa ctpoku (Null, 200, =e<)

= pasmep daiina (Null, 4+Gh)

= obbem namat (meHble/Gonblue TpeboBaHuit)

" pa3spelweHue aKpaHa (640x480, 1920x1080, 2560x1440)
= gepcum OC, Bubanotek (Mac OS/Win/Linux, DX9/10/11)
= Bpaysepsl (Firefox, Safari, Chrome, IE6/7/8, Opera).

NetCracker: - ...
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Boundary value analysis (BVA)

Boundary value (rpaHuuyHOe 3Ha4YeHue) — 3HauYeHue Ha rpaHuLe
KNaccoB 3KBUBANIEHTHOCTH.

Boundary value analysis (aHanu3 rpaHUYHbIX 3HAYEHUA) —
TEXHUKa AM3aiiHa TEeCTOBbIX CLLeHapueB, OCHOBaHHas Ha
ucnonb3osaHum B TC 3HaYeHU U3 cnegyowmx obnacrei:

- W3 rpaHuubl mexay KnacCamu 3KBUBA/IEHTHOCTHU;
- M3 K/1acCOB 3KBUBAJNIEHTHOCTU B6M3M rpaHunubl

OB6bI4HO UCNO/b3YIOT MO OAHOMY 3HAYEHUIO U3 KaXKA0MN
obnacrtu.
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BVA (npoaoneHue)

Mpumep. MO paccuuTbiBaeT 6OHYC B 338BMCMMOCTH OT CYMMbI Ha CYETY KNEHTA.
Input: cymma Ha cyerty.

Output:

= 3% npu cymme Ha cyeTy oT $100 go $1000 BKAIOYMTENBHO;

= 5% npu cymme ot $1000 go $10000;

= 7% - npu cymme ot $10000 BKAIOUUTENBHO.

0% 100 +3% 1000 +5% 10000 47
99.99 '100.01 999.99 '1000.01 9999.99'10 000.01 Max
rpaHMHbl KrnaccoB 3KBUBANEHTHOCTHU
BanuaHble rpasnus HesannaHble rpaHnub

0% |$99.99, $0 -$0.01

+3% | $100.00, $100.01, $999.99, $1000.00 |---

+5% | $1000.01, $9 999.99 s

+7% | $10 000, 10 000.01, $Max $Max + $0.01

NetCracker: - ... oo e cone "o
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Mpasuna “xopowero ToHa” gna ECP/BVA

ECP. Mpu HAAMYMKU HECKO/IbKMX NOJSIEH (NepemeHHbIX) :

"  BAJIMAHDIE KNAACCHI HECKONbKMX NePeMEHHbIX MOryT 06beguHATLCA B
OAMH TECT-KEWC;

"  HEBaNMAHbIE KNACChl HECKONBKNX nepemMmeHHbiX TECTURYIOTCA NO
pazgenbHOCTU.

BVA. Mpu HaNMYUKU HECKONbKKUX Nonei (nepemeHHbIXx) :

*  MMHMMa/bHbIE 3HAYEHMA BaZIMAHBIX rPaHUL, 06beAUHAIOTCA B OAMH
TECT-KeWC;

" MaKcMMa/bHble 3Ha4YeHUA BaZMAHbIX rPpaHuL, obbeanHATCA B APYroi
TECT-KeWc;

* npu HeoBXoAUMOCTN, MUHUMA/IbHbIE M MAKCMMasibHbIE 3HAYEHUA
MOryT 06beAUHATLCA B OAUH TeCT;

*  HeBaNUAHbIE FPaHULIbl TECTUPYIOTCA NO Pa3feNbHOCTH.

Netﬂl'acller 2014 Ne Cracew Teuhiral 1. Confidentia e
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Pairwise testing

Mpumep. OKHO noucka B
TEKCTOBOM pefaKTope.

BxogHble gaHHbIE:

*  FW — String,
Hanpumep: {‘lower’,
‘UPPER’, ‘MiXed'}

* MW - Boolean

* MC-Boolean

= RE-Boolean

= D-{Up, Down}

NetCracker: - ...
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Pairwise testing

MonHbIi nepe6op (KONUYECTBO KeWCOB — MaKCUManbHoe)

Pairwise testing

(meToa BCex nap) — TeXHUKa

,quaaﬁHa TeCToBbIX

cueHapwues,

33aKNK43KLWAaACAa B
cocTaBneHuu scex

BO3MOMHbIX KOMBMHALMK
3HAYEHWH BXOAHBIX AAHHBIX
ANA KaXAO0H Napbl AAHHbIX.

testing)

W MW MC RE D
1 L Y W Y Up
2 U Y Y Y Up
3 M Y Y Y Up
4 L Y Y ¥ Up
5 2 N Y Y Up
a7 M N N N Up
48 M N N D

Bcé no ogHomy pa3sy (Hanpumep, gna smoke

W Mw MC RE D
1 L Y N Y up
2 u N Y N D
3 M Y Y N up

NetCracker i
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Pairwise testing

Bce napbl (Hanpumep, AN BbIAENEHHUS TECTOB NEPBOro NpUOpUTETa)

W MW MC RE D
1 L Y N Y Up
2 L N Y N D
3 u Y Y N Up
4 u N N Y D
5 M N N N Up
6 M Y Y Y D

NetCracker
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Finite state machine (meToa KOHEeYHbIX aBTOMaTOB)

NetCracker: - .o....c.....
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Finite state machine (npumep 1)

Mpumep npeacrasnenun FSM:
* B BMAE AUMarpammbl;
= g euge Tabauupl.

A na /- na na na
B na na -/~ na na
C na NoC/ na msg/- na
D na na done/- na call/-
E na -/~ na na na

Mobile Suation
Coatrol on
Traffic Chansel

making 3 call

NOECTACKEE" = 2cv1 - vy o onibeni ..




Finite state machine (npumep 2)

Mpumep FSM

[ate uxopmaymo/
Crapr Taiimepa

Buner
3a6poHMpoBaH

OtmeHeHo
no Heynnave

NetCracker

Hanevartats/
3annatuts Buner
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Finite state machine (npumep gu3aitHa TC)

Mpumep TecToBbLIX CUEHapueB, NOKPbIBAKOWMX Bce cocToaHna FSM

NetCracker -
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Finite state machine (npumep gu3aitHa TC)

Mpumep TecToBbIX CUEHapUeB, NOKPbIBAKOLWMX Bce nepexoabl FSM

NetCracker -
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JononHutenbHaa AMTepatypa

1. http://www.protesting.ru/testing/testdesign.html

2. CrenaHuyeHko U.B. MeToabl TECTHPOBAHMA NPOrpaMMHOro

obecneyeHun

(http://window.edu.rufresource/765/45765/files/kti10.pdf) — c. 40-74.

3. http://testingworld.ru/klassy-ekvivalentnosti/
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Thank you!

NetCracker - ...
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