Testing strategies
Ctpaterum tectupoBaHus



Specification-based or
Black-box Techniques

MemoOd 4yépHo20 siujuka

(blackbox [closedbox [specification-based testing) — Y
TECTUPOBLUMKA NNOO HET AOCTYyNa K BHYTPEHHEWN CTPYKTYpE U
Koay NpunoXxeHusi, NTnbo HeAOCTaTOYHO 3HAHUKW ANA NX
NOHMMaHUA, NMMOO OH CO3HATESNIbHO HE ObpalLlaeTcsl K HUM B
npouecce TeCTUPOBaHUS.

TecTUPOBLUMK KOHLIEHTPUPYETCS Ha TOM, YTO AenaeT
nporpaMmMHoe obecrne4yeHne, a He Kak OH 3TO Aenaer.



Structure-based or White-box
Techniques

MeTtopn 6enoro siLumnka (whitebox|openbox|clearbox|glassbox
testing) — Yy TECTUPOBLUMKA €CTb OOCTYMN K BHYTPEHHEN
CTPYKTYpE 1 Koy NPUNoXeHud, a Takke eCTb 4OCTaTO4YHO
3HaHUW ONA NOHMMaHUSA YBUOEHHOro. HekoTtopblie aBTOpPbI
CKITOHHbI XXECTKO CBSI3blBaTb 3TOT METO CO CTaTUYECKUM
TECTUPOBAHNEM, HO HUYTO HE MeLLaeT TECTUPOBLUUKY
3anyCTUTb Ko Ha BbINOMHEHWE U MPU 3TOM NMEepPUoaNYECKU

obpallatbecs k camoMy Koay.
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Grey-box testing

MeToa ceporo sawuka (graybox testing) — KombuHauus
MeToA0B 6Eenoro siLuKa 1 YEPHOrO SILLIMKA, COCTOsALLas B
TOM, YTO K YaCTU KOJa N apXUTEKTYPbl Yy TECTUPOBLLKKA
OOCTYN eCcTb, a K 4actn — HeT. OObLIYHO roBOPSAT O MEeTOAAX
Bernoro nnu YEPHOro AWMKa B MPUMEHEHNN K TEM UM UHBIM
4YacTAM NMPUNOXEHUS, MPU 3TOM NOHUMaAS, YTO «NMPUNOXEHNE
LIeNIMKOM» TECTUPYETCS MO METOAY CEPOro ALLMKa.



White-box




Black-box




Equivalence Partitioning

JKBUBarieHTHoe pa3buneHue (equivalence partitioning) -
TEXHMKA TECTUPOBAHUSA, HaNpaBfieHHasi Ha CoKpaLlleHue
Konun4yecTtBa pa3pabaTbiBaeMbIX N BbINOSTHAEMbIX TECT-
KEMCOB NPW COXPaHEHNN JOCTATOYHOIo TECTOBOIO
NokpbITUS. OCHOBBLIBAETCA Ha NPEANONIOXEHUN, YTO BXOAbI U
BbIXOAbl KOMIMOHEHTA MOTYT ObITb pa3geneHbl Ha Knacchl,
KOTOpble, B COOTBETCTBUM CO crieymndunkalmen KOMNOHEHTa,
byayT obpabartkbiBaTbCsd KOMMOHEHTOM aHafIOrM4YHO. Takum
obpas3om, pesynsraT TECTUPOBaAHUA O4HOro 3HAa4YEeHUA U3

KIaCCa 3KBNBAJIEHTHOCTU NOKPbIBAET BECH KIl: \
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Equivalence Partitioning

In a system designed to work out the tax to be paid:
An employee has £4000 of salary tax free.

The next £1500 is taxed at 10%.

The next £28000 after that is taxed at 22%.

Any further amount is taxed at 40%.

To the nearest whole pound, which of these groups of numbers
fall into three DIFFERENT equivalence classes?

A £28000; £28001; £32001. X< £4000 — 0%
B £4000:;£5000:£5500. £4000 < X < £5500 — 10%

£4000;£4200;£5600. £5500 < X < £33500 — 22%
D £ ; £36500. X > £33500 — 40%




Equivalence Partitioning

Given the following specification, which of the following values
for age are in the SAME equivalence partition?

If you are less than 18, you are too young to be insured.
Between 18 and 30 inclusive, you will receive a 20% discount.
Anyone over 30 is not eligible for a discount.

A 29, 30, 31

B 17,29, 31 X< 18 — 0%

C 18, 29, 30 18 S X <30 — 20%

D 17,18,19. X>30 > 0%



Boundary Value Analysis

TecTupoBaHMe Ha OCHOBE rPaHUYHbIX YCITOBUM
(boundary value analysis) — 3TO TEXHUKa MPOBEPKU OLLNOOK
Ha rpaHuLUax KrnaccoB 3KBMBaNiEeHTHOCTWN. Ecnun TexHuKa
aHanmsa KnaccoB 3KBUBAJIEHTHOCTU OPUEHTUPOBAHA Ha
TECTOBOE NOKPbITUE, TO 3Ta TEXHMKA OCHOBaHa Ha puUcCKax.
OTa TEXHUKa Ha4YMHaAEeTCs C ugen o ToM, YTo NporpaMmma
MOXET CNoMaTbCs B 001aCTu rpaHUYHbIX 3HaYEHUN.

baru BoAATCA Ha rpaHuULax




Boundary Value Analysis

In a system designed to work out the tax to be paid:
An employee has £4000 of salary tax free.

The next £1500 is taxed at 10%.

The next £28000 after that is taxed at 22%.

Any further amount is taxed at 40%.

To the nearest whole pound, which of these is a valid Boundary
Value Analysis test case?

A £32001 X< £4000 — 0%
B £28000 £4000 < X < £5500 — 10%
C £1500 £5500 < X < £33500 — 22%

@ X > £33500 — 40%



Decision Table Testing

R00101 For females less than 65 years of age, the premium is $500
R00102 For males less than 25 years of age, the premium is $3000
R00103 For males between 25 and 64 yrs of age, the premium is $S1000
R00104 For anyone 65 years of age or more, the premium is $1500

Table 1 — Causes and Effects

C1. Sex is Male E1l. Premium is $1000
C2. Sex is Female E2. Premium is S3000
C3. Age is <25 E3. Premium is $1500
C4. Age is >=25 and < 65 E4. Premium is S500

C5. Age is >=65



Causes:

C1 (male)

C2 (female)

C3 (<25)

C4 (>=25 and < 65)

C5 (>= 65)

Effects:

E1 (Premium is $1000)
E2 (Premium is $3000)
E3 (Premium is $1500)
E4 (Premium is $500)
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Male
Male
Male
Female
Female

Female

<25

>=25 & <65
>=65

>=65

<25

>=25 & <65

Expected Outputs
(Effects)

Premium
$3000
$1000
$1500
$1500
$500
$500




Conditions

UK resident? F  TRUE TRUE TRUE
Age between 18

-55 - F TRUE TRUE
Smoker? - - F TRUE
Actions

-
-

Insure client?

Offer 10%
discount? F F  TRUE F

TRUE TRUE

Decision Table Example 1

What is the expected result for each of
the following test cases?

A.TC1: Fred is a 32 year old smoker
resident in London

B.TC3: Jean-Michel is a 65 year
non-smoker resident in Paris



Decision Table Example 2

R What is the expected result for each
Frequent Flyer of the following test cases?
Member Yes Yes No No
A. Frequent flyer member,
Class Business Economy Business Economy travelling in Business class
Actions L
- B. Non-member, travelling in
Offer upgrade Economy class
to First Yes No No No
Offer upgrade

to Business N/A Yes N/A No



FIGURE 4.6 State diagram
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State Transition Testing
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Which test case is the minimum
series of valid transitions to cover
every state?

<a.55-51-52-54-S1-S3-ES >

b. SS-S1-S2-S3-S4-ES
C. $5-51-52-54-51-53-54-51-S3-ES
d. S5-51-54-52-S1-S3-ES

Which of the following represents
an INVALID state transition?

A S3 from State S2.

B S4 from State S3.

B S2 from State S1.

D ES from State S3.




Statement Testing and Coverage

In general a statement should be an atomic action, that is a statement
should be executed completely or not at all. For instance:

IF a THEN b ENDIF

is considered as more than one statement because b may or may not
be executed depending upon the condition a.

Consider, the following C code:
a,
if (b) {
G

}
d;

Any test case with b TRUE will achieve full statement coverage. Note
that full statement coverage can be achieved without exercising
with b FALSE.



READ A
READ B
READ C
IF ASC THEN
IF A>B THEN
PRINT “A "
ELSE
PRINT “B"
ENDIF
ENDIF
PRINT “C”

TC1: A>C, A>B
TC2: A>C, A<B

Statement Coverage

Example

Print A

Yes 0 No

Read A

Read B

Read C

Yes ° No

Print B

I

Print C




Decision Testing and Coverage

Decision coverage: The percentage of decision outcomes that
have been exercised by a test suite.

Consider, the following C code:

Full decision coverage should include b FALSE.



READ A
READ B
READ C
IF ASC THEN
IF A>B THEN
PRINT “A "
ELSE
PRINT “B"
ENDIF
ENDIF
PRINT “C”

TC1: A>C, A>B
TC 2: A>C, A<B
TC 3: A<C

Decision Coverage

Example

Print A

Yes 0 No

Read A

Read B

Read C

Yes ° No

Print B

I

Print C




