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Kak nameputb apPpeKTMBHOCTb HOHUT TecToB™?

ABTOMAaTM4YECKOro cnocoba yBbl HET

Test coverage?

V XOopoLnm HeraTUBHbLIN MHOMKATOP

% [110X0MN NO3UTUBHbLIN NHOUKATOP

Kaxkabln TeCT HEOH6XOAMMO OLIEHMBATb
oTaernbHO



Kak nameputb apPpeKTMBHOCTb HOHUT TecToB™?

2. YCTONYMBOCTb K
pedakTopuHry
(resilience to refactoring)

1. 3awmTta ot 6aros
(protection against bugs)

3. CKopocTb 0bpaTHOWM CBA3N 4. lNpocToTa NoaaepXku
(fast feedback) (maintainability)




CKopocTb 06paTHOMN CBA3U

Uem BbICTpee TECT, TEM MEHbLLE
BPEMEHWN TPATUTCA Ha yCTpaHeHne baros



[lpoCcTOTa NoaaepKKu

[1IpocTOTa NogaepKKu

U

4 N\
HackonbKO CIOXXHO MOHATb =
. Paamep v npoctora TecTa
TecT
. )
4 N\
HackonbKO CIOXHO 3TOT TeCT » .
. KonunyectBO BHELUHUX 3aBUCUMOCTEN
3anyckaTb




3awmTa oT baros

3awuTa ot baros

U

4 )
KonnyecTBO BbINOMHEHHOIO
Koaa
\_ J
4 )

Ba)KHOCTb 1 CIOXHOCTb
BbIMNOSMMHEHHOIO KoAa

BHelwHne onbnmuoTekmn u
CUCTEMbI




YCTONUYMBOCTb K pedpaKTOPUHTY

YCTONYNBOCTb K

pedrakTopUHry

U

Konn4yecTBO NMoXHbIX cpabaTbiBaHUN
nocre pegakrtopuHra

NoxHoe cpabatbiBaHne — False positive



YCTONUYMBOCTb K pedpaKTOPUHTY

JloxHble cpabaTbiBaHMA BO3HUKAKOT
N3-3a NPMBA3KN TECTOB K AeTarnsm
nMnNemMeHTaumMn Koga

10



JloXKHble cpabaTtbiBaHMA. Npumep

public class Message {
public string Header { get; set; }
public string Body { get; set; }
public string Footer { get; set; }
}

public interface IRenderer {
string Render(Message message);

}

public class MessageRenderer : IRenderer {
public IReadOnlyList<IRenderer> SubRenderers { get; }

public MessageRenderer() {
SubRenderers = new List<IRenderer>

{
new HeaderRenderer(),
new BodyRenderer(),
new FooterRenderer()
¥
}
public string Render(Message message)
{
return SubRenderers
.Select(x => x.Render(message))
.Aggregate("", (strl, str2) => strl + str2);
}
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JloXKHble cpabaTtbiBaHMA. Npumep

public class FooterRenderer : IRenderer

{

public string Render(Message message)

{
}

return $"<i>{message.Footer}</i>";

}

public class BodyRenderer : IRenderer

{

public string Render(Message message)

{
}

return $"<b>{message.Body}</b>";

}

public class HeaderRenderer : IRenderer

{

public string Render(Message message)

{
}

return $"<hl>{message.Header}</h1>";
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JloXKHble cpabaTtbiBaHMA. Npumep

public class Message {
public string Header { get; set; }
public string Body { get; set; }
public string Footer { get; set; }

}

public interface IRenderer { Cnocob 1: npoBepuThb
string Render(Message message); NpaBnIIbHOCTb 3aMNONMHEHUS

} / Konnekumm

public class MessageRenderer : IRenderer {

public IReadOnlyList<IRenderer> SubRenderers { get; }

public MessageRenderer() {
SubRenderers = new List<IRenderer>

{
new HeaderRenderer(),
new BodyRenderer(),
new FooterRenderer()
¥
}
public string Render(Message message)
{
return SubRenderers
.Select(x => x.Render(message))
.Aggregate("", (strl, str2) => strl + str2);
}
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JloxKHble cpabaTbiBaHMA: NpUmMep

[Fact]
public void MessageRenderer_uses_correct_sub_renderers()

{

var sut = new MessageRenderer();
IReadOnlylList<IRenderer> renderers = sut.SubRenderers;
Assert.Equal(3, renderers.Count);
Assert.IsAssignableFrom<HeaderRenderer>(renderers[0]);

Assert.IsAssignableFrom<BodyRenderer>(renderers[1]);
Assert.IsAssignableFrom<FooterRenderer>(renderers[2]);

% Structural inspection
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JloxKHble cpabaTbiBaHMA: NpUmMep

public void MessageRenderer_is_implemented correctly()

{

string sourceCode = File.ReadAllText(@"<project path>\MessageRenderer.cs");

Assert.Equal(
@ll
public class MessageRenderer : IRenderer

{
public IReadOnlylList<IRenderer> SubRenderers { get; }

public MessageRenderer()

{

SubRenderers = new List<IRenderer>
{
new HeaderRenderer(),
new BodyRenderer(),
new FooterRenderer()
}s
}

public string Render(Message message)
{
return SubRenderers
.Select(x => x.Render(message))
.Aggregate("", (strl, str2) => strl + str2);
}

}", sourceCode);

}
}

Source code inspection
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JloxKHble cpabaTbiBaHMA: NpUmMep

TecT JomKeH NPUBA3bIBATHCS K
KOHEeYHOMY pe3ynbTaTy, a He
aetansam uMmnremeHTauum
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JloXKHble cpabaTtbiBaHMA. Npumep

public class Message {
public string Header { get; set; }
public string Body { get; set; }
public string Footer { get; set; }
}

public interface IRenderer {
string Render(Message message);

}

public class MessageRenderer : IRenderer {
public IReadOnlyList<IRenderer> SubRenderers { get; }

public MessageRenderer() {
SubRenderers = new List<IRenderer>

{ new HeaderRenderer(),
new BodyRenderer(), Cnocob 2: npoBepUTb KOHEYHbI
new FooterRenderer() peayneTar
¥
}
public|string|Render(Message message)
{ return SubRenderers
.Select(x => x.Render(message))
.Aggregate("", (strl, str2) => strl + str2);
¥ 17



JloXKHble cpabaTtbiBaHMA. Npumep

[Fact]
public void Rendering a message()

var sut = new MessageRenderer();
var message = new Message

{
Header = "h",
Body = "b",
Footer = "f"
}s

string html = sut.Render(message);

Assert.Equal("<hl>h</h1><b>b</b><i>f</i>", html);

TecCT npoBepsAeT KOHeYHbIW pe3ynbTarT, a
He JeTtanu uMniemMeHTaumm
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JloXKHble cpabaTtbiBaHMA. Npumep

- | Bad test: “Are
— | thesesteps
- correct?”

Client

Client

Good test: “Is
the end result System under test System under test

correct?”

XopoLwuin TeCT oTBe4vaeT

/ L« ?»
KOHEYHbI pesynsTaT?» BONPOC: «bepeH 1 npouecc
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Kak nameputb apPpeKTMBHOCTb HOHUT TecToB™?

2. YCTONYMBOCTb K
pedakTopuHry
(resilience to refactoring)

1. 3awmTta ot 6aros
(protection against bugs)

3. CKopocTb 0bpaTHOWM CBA3N 4. lNpocToTa NoaaepXku
(fast feedback) (maintainability)




CBA3b MeXKAy NepBbIMMU ABYMS NapameTpamu

3awmTa ot baros

CurHan (Kon-Bo HanaeHHbIX 6aros)

TOYHOCTb TecTa =

LLlym (KOn-BO N1OXKHbIX cpabaTbiBaHU)

YCTOMYMBOCTb K
pedakTopuHry
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CBA3b MeXKAy NepBbIMMU ABYMS NapameTpamu

JIoXXHOoOTpuuaTenbHble

BausaHue Ha A\ cpabaTtbiBaHUA
TecTbl -
yd J1oXKHble

cpabaTbiBaHUA

/

>

ONnNTenbHoOCTb
NpoOeKTa
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Kak nameputb apPpeKTMBHOCTb HOHUT TecToB™?

2. YCTONYMBOCTb K
pedakTopuHry
(resilience to refactoring)

1. 3awmTta ot 6aros
(protection against bugs)

3. CKopocTb 0bpaTHOWM CBA3N 4. lNpocToTa NoaaepXku
(fast feedback) (maintainability)




dyHKUMOHanbHble (end-to-end) TecTbl

Qf Hauny4was 3awmrta ot 6aros

Qf Hauny4dwasa ycTton4nmBocCTb K pedakTopuHry

2@ MeaneHHasa obpaTtHasa cBA3b
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dyHKUMOHanbHble (end-to-end) TecTbl

PyHKL,. TEeCTbl

3awmTa oT
oaroBs
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TpuBManbHblE TecCTbl

public class User [Fact]
{ public void Test()
public string Name { get; set; } {
} var user = new User();

user.Name = "John Smith";

Assert.Equal("John Smith", user.Name);

Q/ bbicTpasa obpartHas cBsi3b

Qf XopoLlasd yCTOMYMBOCTb K pedpakTopuHry

% [Mnoxaqa 3awmuTa oT baros
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TpuBManbHble TecCTbl

PyHKL,. TeCTbl TpuBUaANbHbIE TECTbI

3awmTa oT
oaros
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XpynKkue TecTbl

[Fact]

public class UserRepository public void GetById_executes_correct_SQL_code()

{
: Lo {
?Ubllc User GetById(int id) var repository = new UserRepository();
/x %)/ .
) User = repository.GetById(5);

Assert.Equal(
“SELECT * FROM dbo.[User] WHERE UserID = 5,
repository.LastExecutedSqlStatement);

public string LastExecutedSql
{ get; private set; }

SELECT * FROM dbo.[User] WHERE UserID = 5

SELECT * FROM dbo.User WHERE UserID = 5

SELECT UserID, Name, Email FROM dbo.[User] WHERE UserID = 5
SELECT * FROM dbo.[User] WHERE UserID = @UserID

bbicTpasa obpartHas cBsi3b

% [Tnoxas yCTOMYMBOCTbL K pedakTOPUHry

Xopoulaga 3awmTa ot 6aros
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XpynKkue TecTbl

DyHKU. TECThI TpuBManbHble TECTbI

3awumTta oT
oaros

Xpynkue TecTbl
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NaoeanbHbIN TecT

CDyHKLI,. TECTbI TpI/IBI/IaJ'IbeIe TECTbI

HepocTynHbIn ngean

3awumTta oT
oaros

Xpynkue TecTbl
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[1lnaH AoKNaAaa

CTpyKTypa goknaga

Kak nameputb
9P PEKTUBHOCTb TECTOB

Kak nucatb appeKkTnBHbIE
TECTh

7

Korga HY>KHO UCMOJ1Ib30BATb
MOKWU

~\
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HanncaHune sdpPpeKTUBHbIX TECTOB

OPPEKTUBHOE HOHUT TECTUPOBAHNE
TpebyeT pedakTopuHra Kkoga
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HanncaHune sdpPpeKTUBHbIX TECTOB

KonmnyecTtBo 3aBUCMMOCTEN-

CnoXHOCTb, BaXXHOCTb
: cobecenHukos (collaborators)

Qf Xopoulaga 3awmTa oT 6aros Bonbluas cToMmMoCTb
noaaep>Xku
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HanncaHune sdpPpeKTUBHbIX TECTOB

[lomeHHas
[TepeyCnoXXHeH-
Moenb, y
HbIN KO
anropuTMbil
CnoXHOCTb,
BaXXHOCTb

TpuBuanbHeln | KoHTponnepsl/
Koq KoopAnHaTopbI

KonunyectBo 3aBUCMMOCTEN-
cobecenHukos (collaborators)
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HanncaHune sdpPpeKTUBHbIX TECTOB

[lomeHHas
[TepeyCnoXXHeH-
Moenb, —] y
HbIN KO
anropuTMbil
CnoXHOCTb, |—|

BaXXHOCTb {}

TpuBuanbHeln | KoHTponnepsl/
Koq KoopAnHaTopbI

KonunyectBo 3aBUCMMOCTEN-
cobecenHukos (collaborators)
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MpumeHenne Humble Object natrepHa

e Overcomplicated code N

Hard to test

dependency
[ Test ]—» - -
( )

Logic

Humble object Hard to test
dependency
Test LOQIC




MpumeHenne Humble Object natrepHa

- | /. | /

KoHTponnepbl [lomeHHas noruka,
anropuTMbl




MpumeHenne Humble Object natrepHa

dependency

[ Test Logic j

MVC (Model-View-Controller)

[Humble object Hard to test j

Model = Logic
View = Hard to test dependency

Controller = Humble object
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MpumeHeHne HuMpDle Object natrepHa

FOHUT TecTbl

\

[lomeHHasa

[TepeyCnoXXHeH-

MozJenb, y
HbI KOA,
anroputMbl
CnoxHoCTb,
Ba)KHOCTb
TpuBnanbHbil | KoHTponnepbl/ NHTerpaumnoHHble
KoA, KOOpANHAaTOPbI
| — TECTbI

KonunyectBo 3aBnCMMOCTE -
cobecenHukos (collaborators)
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MpumeHenne Humble Object natrepHa

3awmTa oT baros,

End- YCTOMYMNBOCTb K
e, pePaKTOPUHTY
Integration
tests
CKopocCTb
Uni obpaTHOM cBA3MN,
nit tests npocToTa
noaaepXKu
J
Y

KonnyecTtBo TeCcToB
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MokKku

3ameHsaeTca Ha MOKU B
JToHAOHCKOM WKone

\
“ Dependency
\
\
\ /

Mutable

(Collaborator)

Immutable
Out-of- In-process L In-process
process process

Database, \\ Entity Read-only Value object
File system AN API service
\

3ameHAeTcAa Ha MOKMU B
KNaCCUYEeCKOMN LKoe

g@ O6e LKOSbl HEBEPHDI
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MokKku

BHelwHne KOMMYHUKaUnn

3rd party system

BHyTpeHHne
KOMMYHUKaLumn

Message bus

BHelluHne KOMMYHUKaLU KU
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MokKku

Dependency

Mutable

(Collaborator) Immutable

v a

Out-of-
In-process In-process
process

Out-of-

process

. Y 7/ v Y
Database, Entity \ Read-only Value object
File system \\ API service
\
He AO/TXKHblI 3aMEHATbCA
Ha MOKMU
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MokKku

Application

database
3rd party system

(external client) (accessible only
by the

application)

[leTann nmnnemMeHTaumu

Message bus

Habntogaemoe nosegeHmne (KOHTPaKT)
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MokKku

Dependency

Mutable

(Collaborator) Immutable

v a

Shared, _ Private, Al In-process
out-of-process in-process process
* \ Entity . L )
Y Y
Read-only Value object
Managed Unmanaged API| service

\ J \ J \

Y Y \
.. \
Application Message bus,
database SMTP service TonbKO HeynpassAemble 3aBUCUMOCTU

file System OO/1XKHbl 3aMEHATbCA Ha MOKU
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