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Create Mock Classes

Mocking Private or Protected Methods
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class Foo {
public:

virtual bool Transform(Gadget* g) = 0;

protected:
virtual void Resume();

private:
virtual int GetTimeOut();

};

class MockFoo : public Foo {
public:

MOCK_METHOD1(Transform, bool(Gadget* g));

// The following must be in the public section, even though the
// methods are protected or private in the base class.



MOCK_METHODO (Resume, void());
MOCK_METHODO (GetTimeOut, int());

¥
Mocking Overloaded Methods
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class Foo {

// Must be virtual as we'll inherit from Foo.
virtual ~Foo();

// Overloaded on the types and/or numbers of arguments.
virtual int Add(Element x);
virtual int Add(int times, Element x);

// Overloaded on the const-ness of this object.
virtual Bar& GetBar();
virtual const Bar& GetBar() const;

s
class MockFoo : public Foo {

MOCK_METHOD1(Add, int(Element x));
MOCK_METHOD2(Add, int(int times, Element x);

MOCK_METHOD®@(GetBar, Bar&());
MOCK_CONST_METHODO(GetBar, const Bar&());
¥
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class MockFoo : public Foo {
using Foo::Add;

MOCK_METHOD1(Add, int(Element x));
// We don't want to mock int Add(int times, Element x);

}s



Mocking Class Templates
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template <typename Elem>
class StackInterface {

// Must be virtual as we'll inherit from StackInterface.
virtual ~StackInterface();

virtual int GetSize() const = 9;
virtual void Push(const Elem& x) = 0;

}s

template <typename Elem>
class MockStack : public StackInterface<Elem> {

MOCK_CONST_METHOD®_T(GetSize, int());
MOCK_METHOD1_T(Push, void(const Elem& x));

¥
Mocking Non-virtual Methods
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// A simple packet stream class. None of its members is virtual.
class ConcretePacketStream {

public:

void AppendPacket(Packet* new_packet);

const Packet* GetPacket(size t packet number) const;

size t NumberOfPackets() const;

};

// A mock packet stream class. It inherits from no other, but defines
// GetPacket() and NumberOfPackets().
class MockPacketStream {
public:
MOCK_CONST_METHOD1(GetPacket, const Packet*(size t packet number));
MOCK_CONST_METHODO(NumberOfPackets, size t());
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template <class PacketStream>
void CreateConnection(PacketStream* stream) { ... }

template <class PacketStream>
class PacketReader {
public:
void ReadPackets(PacketStream* stream, size t packet_num);
}s
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CreateConnection<MockPacketStream>#] PacketReader<MockPacketStream> :
MockPacketStream mock stream;
EXPECT_CALL(mock_stream, ...)...;
. set more expectations on mock stream ...
PacketReader<MockPacketStream> reader(&mock_ stream);

. exercise reader ...
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class FileInterface {
public:

virtual bool Open(const char* path, const char* mode) = ©;

}s

class File : public FilelInterface {



public:

virtual bool Open(const char* path, const char* mode) {
return OpenFile(path, mode);

}
s
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BMREEN —MNEOXME T EEMRE.

Nice Mocks and Strict Mocks
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TEST(...) {
MockFoo mock foo;

EXPECT_CALL(mock_foo, DoThis());
. code that uses mock foo ...

ANER mock_foo FA—ANE DoThis RIREHRIER T , Google Mock RIGH—MNED ,
{B2{RFE NiceMock<MockFoo>BBERRTIN , EERIHEX | (REBEI— " EEERYEE :
using ::testing::NiceMock;

TEST(...) {
NiceMock<MockFoo> mock foo;
EXPECT_CALL(mock_foo, DoThis());
. code that uses mock foo ...

NiceMock & MockFoo B9—1NF3E , FRLABE(HA#ES MockFoo BRI,
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7" 7 MockFoo HIMIIEEREL,
using ::testing::NiceMock;



TEST(...) {
NiceMock<MockFoo> mock_foo(5, "hi"); // Calls MockFoo(5, "hi").
EXPECT_CALL(mock foo, DoThis());
. code that uses mock foo ...
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using ::testing::StrictMock;

TEST(...) {
StrictMock<MockFoo> mock foo;
EXPECT_CALL (mock_foo, DoThis());
. code that uses mock foo ...

// The test will fail if a method of mock foo other than DoThis()
// 1s called.
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Simplifying the Interface without Breaking Existing Code
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class LogSink {
public:



virtual void send(LogSeverity severity, const char* full filename,
const char* base filename, int line,
const struct tm* tm_time,
const char* message, size t message_len) = 0;

ks
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class ScopedMockLog : public LogSink {
public:

virtual void send(LogSeverity severity, const char* full filename,
const char* base filename, int line, const tm*
tm_time,
const char* message, size_t message_len) {
// We are only interested in the log severity, full file name, and
// log message.
Log(severity, full filename, std::string(message, message_len));

}

// Implements the mock method:

//

// void Log(LogSeverity severity,
// const string& file_ path,
// const string& message);

MOCK_METHOD3(Log, void(LogSeverity severity, const string& file path,
const string& message));

e
BITEN —NIBERDSEEI Mock BREL , BT Mock B S A,

Alternative to Mocking Concrete Classes
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Delegating Calls to a Fake

BIEREEE— YR —EORY Fake SEWL Y. tbaN :

class Foo {
public:
virtual ~Foo() {}
virtual char DoThis(int n) = 9;
virtual void DoThat(const char* s, int* p) = 0;



};

class FakeFoo : public Foo {
public:
virtual char DoThis(int n) {
return (n > 9) ? '+'
(n<eo)y:? '-":"'9";

virtual void DoThat(const char* s, int* p) {
*p = strlen(s);
}
}s
PUEARAEE Mock IX/MEO | ELINRIBEE L EIREHAE. (B2(REAER FakeFoo /EA
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using ::testing:: ;
using ::testing::Invoke;

class MockFoo : public Foo {

public:
// Normal mock method definitions using Google Mock.
MOCK_METHOD1(DoThis, char(int n));
MOCK_METHOD2(DoThat, void(const char* s, int* p));

// Delegates the default actions of the methods to a FakeFoo object.
// This must be called *before* the custom ON_CALL() statements.
void DelegateToFake() {
ON_CALL(*this, DoThis(_))
.WillByDefault(Invoke(&fake , &FakeFoo::DoThis));
ON_CALL(*this, DoThat(_, _))
.WillByDefault(Invoke(&fake , &FakeFoo::DoThat));
}
private:
FakeFoo fake_; // Keeps an instance of the fake in the mock.

}s
{FRIFERT UG AR — (RO P ER MockFoo, REB(REICSINRITIZBEAHith
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using ::testing::_;



TEST(AbcTest, Xyz) {
MockFoo foo;
foo.DelegateToFake(); // Enables the fake for delegation.

// Put your ON_CALL(foo, ...)s here, if any.
// No action specified, meaning to use the default action.
EXPECT_CALL(foo, DoThis(5));

EXPECT_CALL(foo, DoThat(_, ));

int n = 0;
EXPECT_EQ('+', foo.DoThis(5)); // FakeFoo::DoThis() is invoked.

foo.DoThat("Hi", &n); // FakeFoo::DoThat() is invoked.
EXPECT_EQ(2, n);

}

—LERRI5 -

® NFRYRAIER FakeFoo FRRYBREY , {RISARTLUEIZTE ON_CALL Bi2fE EXPECT_CALL
. Willonce() / .WillRepeated()BEEIAITA.

® {fDelegateToFake()H , (RRFBENIEIPLARERAIRENT Fake SCH,

o XEMMHIRANERRIBRIERR BREESRRESRNERIEE SRR —
o HBR— Mock BREFAIEN ( BDMRTE ON_CALL HEEH ) , &0 "Selecting
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Delegating Calls to a Real Object

{FFMI doubles( BEAIERE mocks, fakes, stubs FZE B , BEIEIRYT
NEETSEANT A, XFEFAIRERBRENZ ( LRI —MEIR | BIZIRAHUCES



FESIRGIEIBIE ) HELEN. MRIRH Mock SEELNSHNEFIRERIER | (RAT8E
SEZIREEENL | AEETCEPRBAINED.

{ReJLAEF delegating-to-real FARF{FRIHRAY Mock SEILNSEEHERLITH |
HEBREWIEARIIEE., IXMEIARS delegating-to-fake FARIBIEL , XBITETFA]
(FRESXRMAZ— Fake, FHEHE—MIF :

using ::testing::_;
using ::testing::AtlLeast;
using ::testing::Invoke;

class MockFoo : public Foo {
public:
MockFoo() {
// By default, all calls are delegated to the real object.
ON_CALL(*this, DoThis())
.WillByDefault(Invoke(&real , &Foo::DoThis));
ON_CALL(*this, DoThat(_))
.WillByDefault(Invoke(&real , &Foo::DoThat));

}
MOCK_METHOD®(DoThis, ...);

MOCK_METHOD1(DoThat, ...);

private:
Foo real_;

};

MockFoo mock;

EXPECT_CALL(mock, DoThis())
.Times(3);

EXPECT_CALL (mock, DoThat("Hi"))
.Times(AtLeast(1));

. use mock in test ...

FAEERINED Google Mock RIGIHRAMTISE S 7 IEFEAIERA ( BEEMRISEL,
VAIERRIIR , BELERIERIXE ) , FEHEIANSRESMEXEREME( FrTABS
FIEXARIEHRIA— ). XUHFER/MEFRERIMHE,

Delegating Calls to a Parent Class

BB | (RMOIZEHEORIE | FHEORNREERRERE. WL , BRIR(FFEE Mock



— M IFANEREN( LN, EBEB TS ). than -

class Foo {
public:
virtual ~Foo();

virtual void Pure(int n) = ©;
virtual int Concrete(const char* str) { ... }

};

class MockFoo : public Foo {
public:
// Mocking a pure method.
MOCK_METHOD1 (Pure, void(int n));
// Mocking a concrete method. Foo::Concrete() is shadowed.
MOCK_METHOD1(Concrete, int(const char* str));
s
BEFAEER Foo: :Concrete()MAE MockFoo: :Concrete(), IR EMA
Stub {TAK—EBD , R BITFRATITARASATEE Mock Concrete() (H{RATFTE Mock
—PHTRY Mock SRAUHA—MREEHE |, TIEX —HTHI Mock K0T , BERHEFHIES).

BRI ERRAIRI S (RRY Mock RPET—NE]  IABE BEXGREEFH
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class MockFoo : public Foo {

public:

// Mocking a pure method.

MOCK_METHOD1(Pure, void(int n));

// Mocking a concrete method. Foo::Concrete() is shadowed.
MOCK_METHOD1(Concrete, int(const char* str));

// Use this to call Concrete() defined in Foo.
int FooConcrete(const char* str) { return Foo::Concrete(str); }

}s

MERTLAFE— S EDVER Foo: :Concrete() :
using ::testing:: ;
using ::testing::Invoke;

EXPECT_CALL(foo, Concrete(_))
.WillOnce(Invoke(&foo, &MockFoo::FooConcrete));
FHEEF Mock WS RAAE MockConcrete() :

using ::testing::Invoke;



ON_CALL(foo, Concrete( ))
.WillByDefault(Invoke(&foo, &MockFoo: :FooConcrete));
( RHALAENNARE Invoke(&foo, &Foo::Concrete) ? N RIRIXEM ,
MockFoo: :Concrete AFEAR( NMSEFEFEIT) , E Foo: :Concrete () RREREL.
XaiE C++IITIERR ),

Using Matchers

Matching Argument Values Exactly

IRETLARBHISE— Mock REHREERISEEMA ¢

using ::testing::Return;

EXPECT_CALL(foo, DoThis(5))
.WillOnce(Return('a'));

EXPECT_CALL(foo, DoThat("Hello", bar));

Using Simple Matchers

{RaJLAF Matchers KB —EHERNISE]
using ::testing: :Ge;
using ::testing::NotNull;
using ::testing::Return;

EXPECT_CALL(foo, DoThis(Ge(5))) // The argument must be >= 5.
.WillOnce(Return('a'));
EXPECT_CALL(foo, DoThat("Hello", NotNull()));

// The second argument must not be NULL.
— N EBf Matcher _ , BRTILE(HISE

using ::testing:: ;
using ::testing::NotNull;

EXPECT_CALL(foo, DoThat(_, NotNull()));

Combining Matchers

{RETLAMEREARY A110F() , Anyof() , Not() , BEFE—LEHAI Matchers :

using ::testing::AllOf;
using ::testing::Gt;



using ::testing::HasSubstr;
using ::testing::Ne;
using ::testing::Not;

// The argument must be > 5 and != 10.
EXPECT_CALL(foo, DoThis(Al10f(Gt(5),

Ne(10))));

// The first argument must not contain sub-string "blah".
EXPECT_CALL(foo, DoThat(Not(HasSubstr("blah")),

NULL));

Casting Matchers
Google Matchers EREFFSRERY , BIUNR(RERIRMB(EHERE Matcher BYSEEY( LLED , 40
RIRER Eq(5) ELE— string 2% ) , miFESRE. XEENREF.

B , (FREEIRECEMTA  HAEEMFENE—D, FMFIRR  INRIFE—/ 5t
33 long ZEAYHY Matcher , (BIFECEMNE int, BRAXENEEARE , BLRLA
Matcher<long>XPLHL int F&EE | EEE |, HATTLUEE int SEGEI%R long , B{ELS

Matcher,

T THEHIXFREK , Google Mock IEMHT SafeMatcherCast<T>(m)ERE., ©IF—
Matcher m ZE#ipY Matcher<T>, ATIRIEERELZEAYEEM , Google Mock UIHGE( S U
HmEZHSE ) -

1. T REALARREUIARIR) U 3REL,

2. FTHIUEEREHIESENT( bool , integers , float ), M T Bl U HUEIRETTIR
BI( EIER , B T RERUHAERRRTLAR U KRBT ).,

3. HJUER5IA T RABE—5IA( BEKER Matcher BIFERT U KEISEIRYHD
HERRSKER ).

IR CRFHPEHI—NLHRE | BEFASRISRIERT.
TEE—MIF :

using ::testing::SafeMatcherCast;

// A base class and a child class.
class Base { ... };
class Derived : public Base { ... };

class MockFoo : public Foo {



public:
MOCK_METHOD1(DoThis, void(Derived* derived));
s

MockFoo foo;
// m is a Matcher<Base*> we got from somewhere.

EXPECT_CALL(foo, DoThis(SafeMatcherCast<Derived*>(m)));

W R R AT SafeMatcherCast<T>(m) K=& , IR LA — N E UM R
MatcherCast<T>(m), FNMREBIXBIRUNR static_cast AILUE T RKBIEIRRSEE U,
BB MatcherCast BRI LAREHE,

MatcherCast IMRERBTF C++EHRFZ FREEAI( static_cast FAREZEM
HAIERIUERF—E2ER ) , UE/NAERA/ AT,

Selecting Between Overloaded Functions

NRIFRHE— N EHREEAR | WiFRHE R RIS e R E R R PRI — .
HR— IR EXTRENESAINNY |, R Const () KiEHE.

using ::testing::ReturnRef;
class MockFoo : public Foo {

MOCK_METHOD®O (GetBar, Bar&());
MOCK_CONST_METHODO(GetBar, const Bar&());

};

MockFoo foo;

Bar barl, bar2;

EXPECT_CALL(foo, GetBar()) // The non-const GetBar().
.WillOnce(ReturnRef(barl));

EXPECT_CALL(Const(foo), GetBar()) // The const GetBar().

.WillOnce(ReturnRef(bar2));
( Const()H Google Mock X , FHREIBHISEHEI const 5|, )

HRREANEER |, BESEEREARERRHNRY , RBITEERHIEE—
Matcher RIPCECZEEY |, 7£ Matcher<type>HEIRIREY Matcher , BEEA— M RELEHE
B Matcher( TypedEqg<type> , An<type>( )& ):

using ::testing: :An;



using ::testing::Lt;
using ::testing::Matcher;
using ::testing::TypedEq;

class MockPrinter : public Printer {
public:
MOCK_METHOD1(Print, void(int n));
MOCK_METHOD1(Print, wvoid(char c));

ks

TEST(PrinterTest, Print) {
MockPrinter printer;

EXPECT_CALL(printer, Print(An<int>())); // void
Print(int);

EXPECT_CALL(printer, Print(Matcher<int>(Lt(5)))); // void
Print(int);

EXPECT_CALL(printer, Print(TypedEqgq<char>('a'))); // void
Print(char);

printer.Print(3);
printer.Print(6);
printer.Print('a');

Performing Different Actions Based on the Arguments

ZH— Mock EREHIBRE , &E—EXRIEESRKICE( “FRUBZZAN” ).,
FTLMRRI LALLM REARIEERISHERMARRSE , WF
using ::testing:: ;
using ::testing::Lt;
using ::testing::Return;

// The default case.
EXPECT_CALL(foo, DoThis(_ ))
.WillRepeatedly(Return('b"));

// The more specific case.
EXPECT_CALL(foo, DoThis(Lt(5)))

.WillRepeatedly(Return('a'));

ITE , UNER foo.DoThis ()#EAARSEUE/NT 5, MisREa’ , BNLRE]’L’,



Matching Multiple Arguments as a Whole

BIHEREERIMELESEHERERN. il , FIMBIRES— I SHERNTFEZ
NESEHYE, with FETLLLETE Mock BREFISEM— N EEIRKICES, Hoan
using ::testing::_;
using ::testing::Lt;
using ::testing::Ne;

EXPECT_CALL(foo, InRange(Ne(®), _))
With(Lt());

FEARIBES InRange F—NSEHWTAE 0 , HEMITUNTFE_NSEL,

£ With RANEGIWE— Match<trl::tuple<Al, ..., An> >Z3&BIHY Matcher ,
HAb AL, ..., An 2RESEEIEE,

{RIZRTLAA AllArgs(m)3RAAEE m BE.With()BNEE. WHAFEENXER , 8
£ .With(AllArgs(Lt()))EE.Wwith(Lt())EEBREM.

{RATLAFS Args<kl, ..., kn>(m) HRIE m SUNSEICAC n NEFRISEL. LOUN
using ::testing:: ;
using ::testing::AllOf;
using ::testing::Args;
using ::testing::Lt;

EXPECT_CALL(foo, Blah(_, , ))

With(Al1l0f(Args<@, 1>(Lt()), Args<l, 2>(Lt())));

AT TEFEFIREI , Google Mock 1T KT 2-tuples AY Matchers , EiE LERY
Lt() Matcher, BJLAZE CheatSheet FhikFISTEERIFIZE.

TRNRMPBEXLESHERLEMRBE S M Predicate( EL 3N .With(o,
1) (Truly(&MyPredicate))) , /REYAZALA tri: ituple fAEHISEL. Google Mock &
B n DNEFHISEEARN tuple 5145 Predicate,

Using Matchers as Predicates

RREERE Matcher RE—NMFE—LH Pridicate , FEEBNEEAE
Predicates fEASEL( tbaN , BBLYPE STL M<algorithm>HPEMMIEE) , AR Google
Mock Matchers ABESEEIEF , PEE—MNER.

IR , {REJLAE—TT Predicate {AEREANE! Matches () RERHSEERS Matcher ,
tean -



#include <algorithm>
t#tinclude <vector>

std: :vector<int> v;
// How many elements in v are >= 10?

const int count = count_if(v.begin(), v.end(), Matches(Ge(10)));

EARAETEE R matchers HEREESHM matchers , APAXFELSIR T —F
TIEHS Predicates BU5{EGE( 51 STLHEM<functional >FRRIRET—HF ). bban ,
TEHE—MHITHRE >=0, <=100, =50 Y Predicate,

Matches(A110f(Ge(@), Le(100), Ne(50)))

Using Matchers in Google Test Assertions

K9 Matchers AR FHLE Predicates , FRLUXFHRML T —FNTE Google Test HfsE
BE189F 5%, B0U ASSERT_THAT #1 EXPECT_THAT :

ASSERT_THAT(value, matcher); // Asserts that value matches matcher.
EXPECT_THAT(value, matcher); // The non-fatal version.

fIgn , ¥ Google Test HYRAILAE :

#include "gmock/gmock.h"

using ::testing::AllO0f;

using ::testing: :Ge;

using ::testing::Le;

using ::testing::MatchesRegex;
using ::testing::StartsWith;

EXPECT_THAT(Foo(), StartsWith("Hello"));
EXPECT_THAT(Bar(), MatchesRegex("Line \\d+"));

ASSERT_THAT(Baz(), Al10f(Ge(5), Le(10)));
AR ( IENMRFEIIE )HAT Foo() , Bar() , 1 Baz() , FHERIE :
® Foo()IREI—MAHello”FFL=FFER,
® Bar()iREI—PILE”Line \\d+’HIERNIFRIAR,
® Baz()IRE—ME[5, 10]XARHIEE.
SRAIFL R EA ) EEEF G EEE, Bilar-E£RnER. thn , inRE—

B
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EXPECT_THAT 5K , iBRSXUTEY :

Value of: Foo()
Actual: "Hi, world!"

Expected: starts with "Hello"

S5 . (ASSERT|EXPECT)_THAT BUABEZEM Hamcrest F3RENEY , BLA assertThat 0N
Junit /1,

Using Predicates as Matchers

Google Mock IR T7T—ZFIRIHNE Matchers, MREME(HEEARSE , (RAILAB—
{EERY—JT Predicate BRELERIFREMEA— Matcher , RETEEHES{ERRIZEE,
{REEETLAZIX A Predicate ABI Truly ()R , ki :

using ::testing::Truly;

int IstEven(int n) { return (n % 2) == 0 ? 1 : @; }

// Bar() must be called with an even number.

EXPECT_CALL(foo, Bar(Truly(IsEven)));

7ER Predicate &/ (FREAFTE—EIRME] bool FB, EREKIREIERILARTF if
(condition)iBAHAY condition,

Matching Arguments that Are Not Copyable

BRIRE— EXPECT_CALL (mock_obj, Foo(bar))HE} , Google Mock &{R1F bar B9
—/MEN. 4 Foo()#IARATZ/EAT , Google Mock SLVIMEIRLS Foo HISERIRMREN
bar BN, BEIXFGE , (RAFEEEOE EXPECT_CALL()HUTZ/E bar HIEN TEZ
HEHERT . JIRBEAAN Eq(bar) , Le(bar)FESE Matcher BItHRIXFE,

BUNER bar XISAEEFEIN( ELUN |, IRBFENEIERE ) ? (RETLIEX BCH Matcher
FRERE TrulyO)F , BIJVNDEENBZUMEEM T . SEINIRIRE SHLURIE bar
AETEVEF EXPECT_CALL ZfEHE , XFMRATLURIAR, REEEF Google Mock B
iZf#F bar U5|1A , MAREZENE. TER—MIF :
using ::testing: :Eq;
using ::testing: :ByRef;
using ::testing::Lt;

// Expects that Foo()'s argument == bar.



EXPECT_CALL(mock obj, Foo(Eq(ByRef(bar))));

// Expects that Foo()'s argument < bar.
EXPECT_CALL(mock_obj, Foo(Lt(ByRef(bar))));

0IC ANSRRIXFEM  AEFER EXPECT_CALL ZJGHES bar 3R BRILERERE N,

Validating a Member of an Object

BE Mock REUE— ISAIS IFERSEL. HIVERIXNESHET |, (REJBEABEEANRT
S5 EEHNSEE  RAXETTRERT . Bk, (R s8IE L M eI SRR
SR L MFER getter REBVLER. (RAJLAF Field()#0 Property RSCHLX/NORE. B
R3

Field(&Foo: :bar, m)

XE—CHE Foo ITEHY bar ALEHE Machter m f— Matcher,
Property(&Foo: :baz, m)

XZ2—MLES Foo XIHRM baz () RECREIRIERH/E Matcher m BY— Matcher,

fouan

Field(&Foo: :number, Ge(3))
Property(&Foo::name, StartsWith("John "))

DRIFR
PTHEC x.number >=3 By x W&,
PTEE x. name () LA”John »FFLAY x IR,

i¥5= , £ Property(&Foo::baz, ...)H , R# baz()WRETSH , MBEEERA
g const,

BEER—T , Field()#0 Property () EtFEILARCECIE XS SAVE @SS , Eoal -
Field(&Foo: :number, Ge(3))
BRIERZELE— p->number>=3 fUE @IS p NR p 2 NULL LEESESKEM.

INERAFAE—IRIUEZ B RIE ? THEIRAJLAGER AL1of ().,

Validating the Value of Pointed to by a Pointer Argument

C++ R FEERAE RS, (RITLRAI NULL , NotNULL () LIREBRI—LEELER



Matcher XILEL—MEET [BUIR(AEBILIEE FTERNEEILENR ? {ReJLARE Pointee(m)
Matcher,
Pointee(m)HB{NH155HERBYEITLES m By A L Ec— M8, Eoan :

using ::testing: :Ge;
using ::testing::Pointee;

EXPECT_CALL(foo, Bar(Pointee(Ge(3))));
FERIRISSAEEN Bar RERUESHSEFTIERNERT 3 A IUES,
Pointee ()AI—PEREER NULL FEFHIAIECRY , FTLMRATILAS Pointee(m)im
AHE
A110f(NotNull(), Pointee(m))
LU TS8R NULL fSERASIAT BE .
REHELERIR Pointee()IXRTLUERAEREISE ( linked_ptr , shared_ptr ,

scoped_ptr , &% )?

MR—NMERIBFAIEE R ? (R LIEREFER Pointee RILE(E. tbUN,
Pointee(Pointee(Lt(3)))ILE—MEE—MER—1AT 3 RUISERYIESH( 50T ).

Testing a Certain Property of an Object

BIHFEEE— T NRSHEEMEN | (BEXREIAR Matcher KiEE. WNR(FE
B NFARERER , (REEEN— Matcher, WR(FERBSEARMER , (RETLAS
— R R RIX N AL,

PIRMFE—1MERZ Foo REINIRAY Mock BKEY , Foo B— int bar()HE— int
baz () REL , FEIREPRESEISRA bar () RYEINL baz ORIEFTEME. FAILET
XA

using ::testing::MatcherInterface;
using ::testing::MatchResultListener;

class BarPlusBazEqMatcher : public MatcherInterface<const Foo&> {
public:
explicit BarPlusBazEgMatcher(int expected sum)

: expected sum_(expected _sum) {}

virtual bool MatchAndExplain(const Foo& foo,
MatchResultListener* listener) const {
return (foo.bar() + foo.baz()) == expected sum_;



virtual void DescribeTo(::std::ostream* os) const {
*os << "bar() + baz() equals " << expected_sum_;

}

virtual void DescribeNegationTo(::std::ostream* os) const {
*os << "bar() + baz() does not equal " << expected_sum_;

}

private:
const int expected sum_;

ks

inline Matcher<const Foo&> BarPlusBazEq(int expected sum) {
return MakeMatcher(new BarPlusBazEgMatcher(expected sum));

}

EXPECT _CALL(..., DoThis(BarPlusBazEq(5)))...;

Matching Containers

BEHR Mock EREIFRISELE STL Bes( LbaN @ list, vector , map, ... ) , {RAJEE
HETE S FAKS STL BesiE==18E%F ATLMRATLAS Eq(expected_container) ,
HEBEEE expected_container EXILA— a8,

JREERHMREE RIE—L( b , (RS — N TRBIHILES , S TRE—ES
FF ). A, BFRNESREEHRRERO LR  Bie — M ENSHRtbELY
FRAT.

{ReJLAE TERYE R FFE ElementsAre() Matcher :

using ::testing:: ;
using ::testing::ElementsAre;
using ::testing::Gt;

MOCK_METHOD1(Foo, void(const vector<int>& numbers));

EXPECT_CALL(mock, Foo(ElementsAre(1l, Gt(@), _, 5)));

L Matcher @45 container B 4 Mok, PRIR 1, XKF e, {FEE, M5,



EHAY ElementsAre()EILAEY 0 E 10 PMEH, NRIFREEEESSH  (RAILUEE
iI10E ¢ Xi&AYEEE+FF B ElementsAreArray() :

using ::testing::ElementsAreArray;

// ElementsAreArray accepts an array of element values.
const int expected vectori[] = {1, 5, 2, 4, ... };
EXPECT_CALL(mock, Foo(ElementsAreArray(expected vectorl)));

// Or, an array of element matchers.
Matcher<int> expected vector2 = { 1, Gt(2), , 3, ... };

EXPECT_CALL(mock, Foo(ElementsAreArray(expected vector2)));

WMREHEZENSCEBER ( FRLABERN KNI REERIZATENE ) |, (RIS
ElementsAreArray () — /IS EGEEEARIA/

using ::testing::ElementsAreArray;

int* const expected vector3 = new int[count];
. fill expected _vector3 with values ...

EXPECT_CALL(mock, Foo(ElementsAreArray(expected vector3, count)));
$15 :

ElementsAre*()BJ LA F{EELI T STL iterator MEZHBLR( tkWIEE—
const_iterator F3ziFbegin()Flend() YFEHZIF size() BEMNIIEFSTL FHIFEE
B ATHE _ LIRS SRS,

{RETLAFBERERY ElementAre* () XILECHRERY( S4H ) B8R,
MNRAEREIIEETAZES |[FEER , (RRFZES Pointee(ElementAre*(...)),

R3S F ElementsAre* () 2BFMIRY. FTLAEEERTINFE2AHMERNSES( than ,
hash_map ),

Sharing Matchers

ANELE , — Google Mock Matcher I&BE—/MEMES| AT, #N
Matchers BRIFHNHARSN , RARERH#HIENT. HRE—5|BALUXNRHN
Matcher & apZ5RAT , SLEINISBSHTRAL.

FRLA , tNR{FE—LEZY Matcher , (FEEEFER | EAREERECIE—HY.
REFTETEIRELSS— N Matcher TTE , HERAMNEZE | LI -

Matcher<int> in_range = Al110f(Gt(5), Le(10));



. use in_range as a matcher in multiple EXPECT CALLs ...

Setting Expectations

Ignoring Uninteresting Calls

ANERARIG— Mock EREINAIHEFRARSE | (RAILAR EISEEaIsE. WNRIRIXE
Y HXPDEREFEVEFRRT | Google Mock SfERERIENATAENHATLIELIHITTE.
ANERARARRENIXNEARTS |, /ReTLAR Defaultvalue<T>::Set()( 7EIXMNIIEHE

SIHE )FZE ON_CALL EBZEIATA.

BEE—BRXIEA Mock REERIIE 734 ( 1BiJ EXPECT_CALL() ) , ATEXTERY
R HELEENMNAE, NRXNMREER T BS50RB LEHa—> EXPECT_CALL
B9, BBerTE—MER.

Disallowing Unexpected Calls

ANER— Mock BREURARROZAIER , AJLARRHRitIEH
using ::testing::_;
EXPECT_CALL(foo, Bar(_))
.Times(9);
ANERIF—PMERERIFELERRE TR HelERNART MRS HATEHIERYERA
using ::testing: :AnyNumber;

using ::testing::Gt;

EXPECT_CALL(foo, Bar(5));
EXPECT_CALL(foo, Bar(Gt(10)))
.Times (AnyNumber());

WNER— MEARARIUENE— EXPECT_CALL() , RIESF=4E—/MEIR,

Expecting Ordered Calls

RETE Google Mock EHXILE—MEETHEMNRME , SRELERLENXH
EXPECT_CALL iE4) , (BECARSRERHARWALL EXPECT_CALL () FTERIIRAF#H1TICES. LY
an , WRSHICE T E =1 EXPECT_CALL , B/ BILECHIFA EXPECT_CALL , BRAFIS(E
FRsE="NHRZE,



MRIREFAEREBEUBENIRFHIT , 8 EXPECT_CALL()IBGME—1
InSequence XSRAVAABEHA :
using ::testing:: _;
using ::testing::InSequence;

{
InSequence s;
EXPECT_CALL(foo, DoThis(5));
EXPECT_CALL(bar, DoThat(_))
.Times(2);
EXPECT_CALL(foo, DoThis(6));
}

EXAMI T, BAIEAEEBLURRAAT : 5B foo.DoThis(5) , ABFRSECH
{E=8Y bar.DoThat ()R , &REVER—IX foo.DoThis(). WNRFBMINFS LEAFRT ,

T Google Mock SHRE—MEHIR.

Expecting Partially Ordered Calls

BEXRAEEREA— M TEXIF2SEARSS. thal , BiFiIaxi A
£ B 71 c ZAIAA , B0 B 1 C NERINFRE. EXMERT | KN =/ M Fkii]
HIFNEE  MARE— M IRIERIED.

Google Mock fERIA_LIRE—MIFAYER DAG( directed acyclic graph BET
INE ). FAHB DAG —F75T0ZF EXPECT_CALL B After F4,

B—EiERIET InSequence () FA( A2 InSequence 3£ ) , IXEF(IM jMock 2
RESTIRE. BtbZ After VEARE  BHFE—KBINFRABZHSESE  BEA
EAEKRIHKEFIEEE— A ENEF . THEEWII/E :

WNERFLA T EXPECT_CALL()IBEDAEHIES , FI—FZNESR ARESBENA , B
B2 A YR5cT B BTN, FATTLUEZEI— DAG, HNER DAG #OARAL T BRI , FAid
REZMEE EXPECT_CALL EINFAHRIE |, EAIMATLAEMHERAY DAG,

HUtENIEEEHIE . L RIB D EFRIIEEMMEE 5 —ENX—L Sequence XI5 ,
SAFE158H Sequence 7 DAG HFRYERD. FER—IIF (sequence) FRIHAEEWRLATE XHISTE
(order) IR, EbAN :

using ::testing::Sequence;
Sequence s1, s2;

EXPECT_CALL(foo, A())



.InSequence(sl, s2);
EXPECT_CALL(bar, B())
.InSequence(sl);
EXPECT_CALL(bar, C())
.InSequence(s2);
EXPECT_CALL(foo, D())

.InSequence(s2);
LA ERBAHEEIRE/( HEF s12A-5B, s22A->C->D ) :

+---> B

A -]

+--->C ---> D
XEKE A WRSET B 0 C I, 7B ¢ WRTE D ZRIHIL , HRILZINSBEEEN
IREEK,

Controlling When an Expectation Retires

ZH—> Mock FRETIERRT , Google Mock RETEARLLBABEIRIHAE. — MHAETES]
EZHRAEMR , e LRE—RERRE | BRI T. b, £ -
using ::testing:: ;
using ::testing::Sequence;

Sequence sl1, s2;

EXPECT_CALL(log, Log(WARNING, , "File too large.")) // #1
.Times (AnyNumber())
.InSequence(sl, s2);

EXPECT_CALL(log, Log(WARNING, _, "Data set is empty.")) // #2
.InSequence(sl);

EXPECT_CALL(log, Log(WARNING, _, "User not found.")) // #3

.InSequence(s2);
REE#2 B#3 E—0LFC  #1 SRR WR—IMES File too large” L2 [FEFA |,
BRRrE—MEIR,
TR MHARECIENEASBER. Fla

using ::testing:: ;

EXPECT_CALL(log, Log(WARNING, _, )); /] #1
EXPECT_CALL(log, Log(WARNING, _, "File too large.")); // #2



TFENKBEBREEGNRBEE— "File too large”’MEE. NMRFENESNDA
E”File too large” , #2 {HASLEHE~E—NBH ERAVER.
NBRIXAZFEER |, (RATLUE— MRS N2 fEi Ry -
using ::testing:: ;

EXPECT_CALL(log, Log(WARNING, _, _)); // #1
EXPECT_CALL(log, Log(WARNING, _, "File too large.")) // #2

.RetiresOnSaturation();

Using Actions

Return References from Mock Methods

INER— P Mock RENRIIREIREZS | | {RFEEMAReturnRef ()MIAZEReturn()FKiR

using ::testing::ReturnRef;

class MockFoo : public Foo {
public:

MOCK_METHOD@(GetBar, Bar&());
s

MockFoo foo;
Bar bar;
EXPECT_CALL(foo, GetBar())

.WillOnce(ReturnRef(bar));

Return Live Values from Mock Methods

Return(x)IXNEHEE VZIRAFE— x BN , EEHRTH SRR EERANE.
BEMRISEAREERIRE x FHEN,

ANER Mock EREAVIREIZREVZS | | 4REILARE ReturnRef (x) KEIRIREIARENE. B
72 Google Mock AFBIFFE Mock BRERENEAZS |FIRIEN TA ReturnRef ()IRME , iXiF
HNEREBERIE™—NMER | T, (REOZEAMIE ?

{RATLAZ, ByRef () :

using testing: :ByRef;
using testing::Return;



class MockFoo : public Foo {
public:

MOCK_METHODO (GetValue, int());
s

int x = 0;

MockFoo foo;

EXPECT_CALL(foo, GetValue())
.WillRepeatedly(Return(ByRef(x)));

X = 42;

EXPECT_EQ(42, foo.GetValue());

FENE , FENREASEEELE , ESRRUTER

Value of: foo.GetValue()
Actual: o
Expected: 42
AREIER TRRIRERZAE Return(value )X aHFAIZAAT x FEIRAY Mock ERERATIR
[BI2RE MAREA/TATETER ( X MFIERARIESERNIESR S I A—EIR %R
%2t ). SREUIIEIRERT ByRef (x) BEEHRR— int {H( TMAE— const
int& ) , H Return(ByRef(x)&iR[H] 0,

ReturnPointee(pointer) 2 FRMBREX NIRRT, BEMERITIIREESHER
RIE :

using testing::ReturnPointee;

int x = 0;

MockFoo foo;

EXPECT_CALL(foo, GetValue())
.WillRepeatedly(ReturnPointee(&x)); // Note the & here.

X = 42;

EXPECT_EQ(42, foo.GetValue()); // This will succeed now.

Combining Actions

{FIES— M REFRBFRIMHEZHIEND ? XNFERESERT. DoAll () RIHREIRIIT
—&YE. RERE— T aIERNREESHER.

using ::testing::DoAll;
class MockFoo : public Foo {

public:
MOCK_METHOD1(Bar, bool(int n));



};

EXPECT_CALL(foo, Bar(_))
.WillOnce(DoAll(action_1,
action_2,

action_n));

Mock Side Effects

BE—MREBEWERARBIDREIERAI , MEBEEEWER. Ll , ReTLAEE—L
EEBNREHREX—THWASHNE. B Mock BIFR , BERITLUBEEX
IR: :testing: :AtionInterface EXARECHIME.

INFUFREMANYNRHZ—MMASEL , RERY SetArgPointee ()HFRRIIERY

using ::testing::SetArgPointee;

class MockMutator : public Mutator {
public:
MOCK_METHOD2 (Mutate, void(bool mutate, int* value));

}s

MockMutator mutator;
EXPECT_CALL(mutator, Mutate(true, ))

.WillOnce(SetArgPointee<1>(5));
FEXAMFIFH = mutator . Mutate ()HIEAET , B JEHERE N SEISFHERR
879 5.

SetArgPointee (VIHENRIEHIT T —IRFEN , FRLMRAFERIDX MEREBRELEE,
(EXEREX M ISRIE—ME SIS R EF IR R ERT.

YR Mock FRENAFZFEREBEI—ME , {RAILLE SetArgPointee()F1 Return()HEZE!
DoAll() :
using ::testing:: ;
using ::testing::Return;
using ::testing::SetArgPointee;

class MockMutator : public Mutator {
public:



MOCK_METHOD1(MutateInt, bool(int* value));
}s

MockMutator mutator;
EXPECT_CALL(mutator, MutateInt( ))
.WillOnce(DoAll(SetArgPointee<0>(5),

Return(true)));
MRBESEE— A , A SetArrayArgument<N>[first, last)zhfE. BEIREE
El[first, last)™AYTTRENEI— N0 0 FHAHIFEES :

using ::testing::NotNull;
using ::testing::SetArrayArgument;

class MockArrayMutator : public ArrayMutator {
public:
MOCK_METHOD2 (Mutate, void(int* values, int num_values));

}s

MockArrayMutator mutator;
int values[5] = { 1, 2, 3, 4, 5 };
EXPECT_CALL(mutator, Mutate(NotNull(), 5))

.WillOnce(SetArrayArgument<@>(values, values + 5));
SEHE— M HIE SRR LATERY -

using ::testing:: ;
using ::testing::SeArrayArgument;

class MockRolodex : public Rolodex {

public:

MOCK_METHOD1 (GetNames,
void(std::back_insert_iterator<vector<string> >));

}s

MockRolodex rolodex;
vector<string> names;
names.push_back("George");
names.push_back("John");
names.push_back("Thomas");
EXPECT_CALL(rolodex, GetNames(_))



.WillOnce(SetArrayArgument<0>(names.begin(), names.end()));

Changing a Mock Object’s Behavior Based on the State

WNRAREAE— MEFIES mock XISRAY1TS , REJLARR: ttesting: : InSequence 3kig
EEXNMERZBFIZ BRINSITA -
using ::testing::InSequence;
using ::testing::Return;

{

InSequence seq;

EXPECT_CALL(my_mock, IsDirty())
.WillRepeatedly(Return(true));

EXPECT_CALL(my_mock, Flush());

EXPECT_CALL(my_mock, IsDirty())
.WillRepeatedly(Return(false));

}
my_mock.FlushIfDirty();

XaJLALE my_mock.IsDirty()7E my_mock.Flush()JARAZAENRE true , MIEZEIR
[A] false,

NRENTRINSEHFESR (RAILRFREXLEHRE— MR8 FHE— Mock
RN T EFEEICHIRENE
using ::testing:: ;
using ::testing::SaveArg;
using ::testing::Return;

ACTION P(ReturnPointee, p) { return *p; }

int previous value = 0;

EXPECT_CALL(my_mock, GetPrevValue())
.WillRepeatedly(ReturnPointee(&previous value));

EXPECT_CALL(my _mock, UpdateValue( ))
.WillRepeatedly(SaveArg<0>(&previous value));

my_mock.DoSomethingToUpdateValue();
X#E , m_mock.GetPrevValue ()R E2&IRE]l_ E—IX Updatevalue EFANSEUE.,

Setting the Default Value for a Return Type

ANER— Mock REUREIRELZE—PMANERN C++KBT 255 , SERANIASIRE]



0. WMRFANEFEGIR , (RRATEREE— 1 aE,

B RETFESEREOAE  SE{RBIEE— Google Mock ARIERISRELRIEAIAE.
{RETLAR: :testing: :DefaultValue S5&Ef :

class MockFoo : public Foo {

public:

MOCK_METHODO(CalculateBar, Bar());
}s

Bar default bar;
// Sets the default return value for type Bar.
DefaultValue<Bar>::Set(default_bar);

MockFoo foo;

// We don't need to specify an action here, as the default
// return value works for us.
EXPECT_CALL(foo, CalculateBar());

foo.CalculateBar(); // This should return default_ bar.

// Unsets the default return value.

DefaultValue<Bar>::Clear();

EEENE I EEEBOAESLRAGUET IR, BB RE R RX M.
tean | (RESFHRRERERIX MFIH IS Z R IEZENN L Set ()# Clear ()IEA.

Setting the Default Actions for a Mock Method

INFRERE T INTRE—PRERIEONME, BREIFXYTRETFEAREH  BiFR
P Mock BREL , BEMEHRERERNREZRE , FEFEEIEARRAITA. ON_CALL()Z=EF
{RTERREILR B B E MARAI Mock BREYTH

using ::testing:: ;

using ::testing::AnyNumber;
using ::testing::Gt;

using ::testing::Return;

ON_CALL(foo, Sign(_))
.WillByDefault(Return(-1));

ON_CALL(foo, Sign(®))
.WillByDefault(Return(0));

ON_CALL(foo, Sign(Gt(@)))



.WillByDefault(Return(1));

EXPECT_CALL (foo, Sign ()
.Times (AnyNumber());

f00.5ign(5); // This should return 1.
f00.5ign(-9); // This should return -1.

f00.5ign(®); // This should return 0.

IESMRATENEY , HBEZ1 ON_CALL()IESRT , FENEG( BIEERIET )&kt
fo. 52 , RE—LESEEI Mock RESHAR. XMILEIRF IR RIREER
BT | RAEBIETX Mock BREEEEMRRITA,

Using Functions / Methods / Functors as Actions

MRAEIFREGR (FILUBIREA— BB 5% HREEN—1aE

using ::testing:: ;
using ::testing::Invoke;

class MockFoo : public Foo {
public:
MOCK_METHOD2(Sum, int(int x, int y));
MOCK_METHOD1 (ComplexJob, bool(int x));
s

int CalculateSum(int x, int y) { return x + y; }

class Helper {

public:

bool ComplexJob(int x);
s

MockFoo foo;

Helper helper;

EXPECT_CALL(foo, Sum(_, _))
.WillOnce(Invoke(CalculateSum));

EXPECT_CALL(foo, ComplexJob(_))
.WillOnce(Invoke(&helper, &Helper::ComplexJob));

foo.Sum(5, 6); // Invokes CalculateSum(5, 6).
foo.ComplexJob(10); // Invokes helper.ComplexJob(10);
HE—RIERBXLLREL , /5% | (AREHIEEAIE Mock REGRS |, BIEERISEW



P LARSEAEHRAY Mock ERERPHENAISEL , BIEANREHERTLARSTURRHRRL Mock EREIRTIR
[E1258Y, FrLL ARETLAER—5 Mock REGE XA TT 2 —HHIRE REXFHEZEH

FBHIE |, huh?

Invoking a Function / Method / Functor Without

Arguments

Invoke () TEM—LLRSRAIENIEIIIFEBRA. E1F Mock RESHITBEEHRER
RYERENEZ(HEREY , RIHEREAE 2R L T, MRKEREEhREIE P — L e 5
SHARSHE , EYLIERTERIRE].

E— R EEERERE— AT Mock FREISEBIREL. Invoke FiF
(RMER—EERMEFMENSEH. NER , X TERTEMFENSEE SR,

InvokeWithoutArgs () 2RAFRBRX/NIRE. BRI Invoke() , RREAEER
B Mock BRERISEEHEE. TEHE—MIF :

using ::testing::_;
using ::testing::InvokeWithoutArgs;

class MockFoo : public Foo {

public:
MOCK_METHOD1 (ComplexJob, bool(int n));
}s

bool Jobl() { ... }

MockFoo foo;
EXPECT_CALL(foo, ComplexJob(_))
.WillOnce(InvokeWithoutArgs(Jobl));

foo.ComplexJob(10); // Invokes Jobl().

Invoking an Argument of the Mock Function

BEf— Mock RSB —MREGEHEE—MPRE( SZ — 1 callable” )
SEL, tean
class MockFoo : public Foo {

public:
MOCK_METHOD2(DoThis, bool(int n, bool (*fp)(int)));



s
{REFERRIXNNRETEETSE -

using ::testing::_;

MockFoo foo;

EXPECT_CALL(foo, DoThis(_, _))
.WillOnce(...);

// Will execute (*fp)(5), where fp is the

// second argument DoThis() receives.
B, {RFTES|IF— Mock RERISEL , (B C++R%H lambda TRz, , ATLMREERE
MARECHIEHE. :-( BRIFEFREXAMG ?

1B, Google Mock B— e F AR FRIXNMEIRK
InvokeArgument<N>(arg_1, arg 2, ..., arg._m)

T2V Mock FREUZIEIRIEE N N8 FHH5 arg_1, arg2, ..., arg_m{EASEL.
TS EE— MREUEFTEE— MBEREL , Google Mock ESEJLAGME,

ERE , RELE :

using ::testing:: ;
using ::testing::InvokeArgument;

EXPECT_CALL(foo, DoThis(_, _))
.WillOnce(InvokeArgument<1>(5));

// Will execute (*fp)(5), where fp is the

// second argument DoThis() receives.

MR—NREEE I SHES AR ? IRIEE , BEE] ByRef () :

MOCK_METHOD1(Bar, bool(bool (*fp)(int, const Helper&)));

using ::testing::_;
using ::testing::ByRef;
using ::testing::InvokeArgument;

MockFoo foo;
Helper helper;

EXPECT_CALL(foo, Bar(_))
.WillOnce(InvokeArgument<@>(5, ByRef(helper)));
// ByRef(helper) guarantees that a reference to helper, not a copy



of it,
// will be passed to the callable.

MRABIBHFWNRSIASH  BRIIRERBSEINE ByRef() FIE ? BBA
InvokeArgument () RIEIXNSEL , BEEBE N ERIERS IBLEREUSH  MARRRE
5IA. XESHE—MEREEREHIEE

MOCK_METHOD1 (DoThat, bool(bool (*f)(const double& x, const string& s)));

MOCK_METHOD1 (DoThat, bool(bool (*f)(const double& x, const string&
$)));

using ::testing:: ;

using ::testing::InvokeArgument;

MockFoo foo;

EXPECT_CALL(foo, DoThat(_))

.WillOnce(InvokeArgument<0>(5.0, string("Hi")));
// Will execute (*f)(5.0, string("Hi")), where f is the function
pointer
// DoThat() receives. Note that the values 5.0 and string("Hi")
are
// temporary and dead once the EXPECT_CALL() statement finishes.
Yet
// it's fine to perform this action later, since a copy of the values

// are kept inside the InvokeArgument action.

Ignoring an Action’s Result

BEHMFE—MREEREHE , BIREE—MRE] void HaIE( BIHFEE—MERE]
void iy Mock EREIHFFE BEEE DoALL()FERTE BEARR DoALLOFEE— ).
IgnoreResult () S REEILXNDRE. Eoan -
using ::testing:: ;
using ::testing::Invoke;
using ::testing::Return;

int Process(const MyData& data);
string DoSomething();

class MockFoo : public Foo {



public:
MOCK_METHOD1(Abc, void(const MyData& data));
MOCK_METHODO(Xyz, bool());

}s

MockFoo foo;
EXPECT_CALL(foo, Abc(_))
// .WillOnce(Invoke(Process));
// The above line won't compile as Process() returns int but Abc()
needs
// to return void.
.WillOnce(IgnoreResult(Invoke(Process)));

EXPECT_CALL(foo, Xyz())
.WillOnce(DoAll(IgnoreResult(Invoke(DoSomething)),
// Ignores the string DoSomething() returns.

Return(true)));
ERIRAEER IgnoreResult () BE— 1 ELRIRME void RISNMEL. MNERIRXEE
{FEER— D ABERIEEIR.

Selecting an Action’s Arguments

BRAEARE— Mock EREL Foo() , EEZCNSEL , FEIFEIE Foo WARMER—E
EXRIEE. BEER  XTEEXREHERE=1240:
using ::testing::_;
using ::testing::Invoke;

MOCK_METHOD7 (Foo, bool(bool visible, const string& name, int x,
int vy,
const map<pair<int, int>, double>& weight,
double min_weight, double max_wight));

bool IsVisibleInQuadrantl(bool visible, int x, int y) {
return visible && x >= 0 && y >= 0;

}

EXPECT_CALL(mock, Foo(_, _, _, _» _» _» _))
.WillOnce(Invoke(IsVisibleInQuadrantl)); //  Uh, won't
compile. :-(



N TR RESE | ARRTLAEN — MRS , BEBES Foo OBRNEN , ASHEER
BEXIME
using ::testing:: _;
using ::testing::Invoke;

bool MyIsVisibleInQuadrantl(bool visible, const string& name, int
X, int y,
const map<pair<int, int>, double>& weight,
double min_weight, double max_wight) {
return IsVisibleInQuadrantl(visible, x, y);

}

EXPECT_CALL(mock, Foo( , ., , o ., _» )
.WillOnce(Invoke(MyIsVisibleInQuadrantl)); // Now it works.
BXEEARERG ?

Google Mock fRMET—MERRINFECERS | FRLMRAILUEREAE/EEZERSRE
% MAREIRECHEZR. TEREIEE

WithArgs<N1l, N2, ..., Nk>(action)

BRIE—EHE | 1§ Mock BRERISEUELRERAYZME | FH WithArgs , Fe(iIRIEAIA
FAILEA

using ::testing:: ;
using ::testing::Invoke;
using ::testing::WithArgs;

EXPECT_CALL(mock, Foo( , _, 5 5 5 _» _))

.WillOnce(WithArgs<@, 2, 3>(Invoke(IsVisibleInQuadrantl)));
// No need to define your own adaptor.

HTEFRIEEM |, Google Mock IRMHLS(R
® WithoutArgs(action) HHEPENERESZSE]
® WithArg<N>(action)( £ Arg/3iRE s )SREMMEEZ—1SEL
IEMRFMAIRZIRY , InvokeWithoutArgs(...)R2 WithoutArgs(Invoke(...))HY
EEHE.
XEHIMMER

® 7t WithArgs REBRIZEHA—EER Invoke() , BREILIZIERRT.



o FESEBIRFAISEAILIESR , bl withArgs<2,3,3,55(...),
o (RATLIMZESHIIINGE , Ebl withArgs<3, 2, 1>(...),

o FMENSHEEHTN—EETE RN ERIEN . REC( I LRI R AN
BRI EROERI ST LA T . fIa0 JN5R Mock BRENHIEE 4 NESERE int I my_action
E5— > double 4§ , WithArg<4>(my_action)®LATAE,

Ignoring Arguments in Action Functions

Selecting-an-action’s-arguments A T —FESEAILEAIZNEFD Mock B
WESFERNGZE. BXFEENRAESEGIEETER withArgs<. ..>(OF , X=EHEL
T ERE RN,

INFRIRENERT Invoke*HI—NEREL, 5%  SUEHEREL , AR ER—LERE
RRAKE | B ER R IBIRARBSGENSEI Unused, IXRTBENEIRE , FER
HKENSHRERWHERIL. MECATLUEIN— s EREERIATREM. than, & -

MOCK_METHOD3(Foo, double(const string& label, double x, double

y));
MOCK_METHOD3(Bar, double(int index, double x, double y));

RERTALUME TE—HS :

using ::testing:: ;
using ::testing::Invoke;

double DistanceToOriginWithLabel(const string& label, double x,
double y) {
return sqrt(x*x + y*y);

}

double DistanceToOriginWithIndex(int index, double x, double y)
{

return sqrt(x*x + y*y);

}

EXEPCT_CALL(mock, Foo("abc", , ))
.WillOnce(Invoke(DistanceToOriginWithLabel));
EXEPCT_CALL(mock, Bar(5, _, _))

.WillOnce(Invoke(DistanceToOriginWithIndex));
{REAILAE -

using ::testing:: ;



using ::testing::Invoke;
using ::testing::Unused;

double DistanceToOrigin(Unused, double x, double y) {
return sqrt(x*x + y*y);

}

EXEPCT_CALL(mock, Foo("abc", , 1))
.WillOnce(Invoke(DistanceToOrigin));
EXEPCT_CALL(mock, Bar(5, _, _))

.WillOnce(Invoke(DistanceToOrigin));

Sharing Actions

YWNPCACES—HF |, Google Mock FUWEXISAHEBE—MEEHERS |BITEEILIINIS. Fi
LIS ERAITFHIHBEESNN. B&RE—1\5 | BLINSAIEEL TG  ETNRS
#% delete,

MERFE—LRESFEANSZRNE. (REITAAEEREEF LR, NRXE
RE—IRERAS( Ll - EEEREREMERNSE) (RIS ERES — M ERE |
IEMAILAIESFERXANEET |, bl -

Action<bool(int*)> set_flag = DoAll(SetArgPointee<®0>(5),
Return(true));
. use set_flag in .WillOnce() and .WillRepeatedly() ...

B IR MEEECHRT | BMFHZEX N ERISRET | (RBITFREE—L=5t
SR, BIRIFE—MEL IncrementCounter(init) , BEIE—NEIE , IXNEHE
PRTHEERAIRER init , REREINTEESREFREHENE | ARANERNED
PR S ERIER— N = FR A BT, Bl
EXPECT_CALL(foo, DoThis())

.WillRepeatedly(IncrementCounter(9));
EXPECT_CALL(foo, DoThat())

.WillRepeatedly(IncrementCounter(9));
foo.DoThis(); // Returns 1.

foo.DoThis(); // Returns 2.
foo.DoThat(); // Returns 1 - Blah() uses a different

// counter than Bar()'s.

1R -

Action<int()> increment = IncrementCounter(0);



EXPECT_CALL(foo, DoThis())
.WillRepeatedly(increment);
EXPECT_CALL(foo, DoThat())
.WillRepeatedly(increment);
foo.DoThis(); // Returns 1.
foo.DoThis(); // Returns 2.

foo.DoThat(); // Returns 3 - the counter is shared.

Misc Recipes on Using Google Mock

Making the Compilation Faster

TRFBRESE | fRiF— Mock SERIAZEL AT BRI BT~ CRIMIE R AR IHTHIR
LT RAENEHRESHMES (LN |, JIERRIEIE). EFERNR B FRREERA
A9 Mock BREL , EAIRIMNEREL/ ITHREFREEBRIFRDBIE | ikl , ZIR(R Mock 1%
FRISREIRIRE , FmIF(REY Mock SRSIFFIE.

WNRAFIFERINIRFRIE | RATLUE Mock SEAIFMNERREL/ FTHAREFEH Mock 25, 85
iIR8E] . cpp SR, XIS | BMERES NS F#include {REY Mock 324 |, fmiFesR
Br=4—R constructor ] destructor , XFEMIRIZHIE IR,

WBAIA—MIFRBE—T , TEE—MEHERI Mock 2

// File mock foo.h.

class MockFoo : public Foo {

public:
// Since we don't declare the constructor or the destructor,
// the compiler will generate them in every translation unit
// where this mock class is used.

MOCK_METHODO(DoThis, int());
MOCK_METHOD1(DoThat, bool(const char* str));
. more mock methods ...

}s
E =

// File mock foo.h.

class MockFoo : public Foo {

public:
// The constructor and destructor are declared, but not defined, here.
MockFoo();



virtual ~MockFoo();

MOCK_METHODO(DoThis, int());
MOCK_METHOD1(DoThat, bool(const char* str));
. more mock methods ...

ks
#:

// File mock_foo.cpp.
#include "path/to/mock foo.h"

// The definitions may appear trivial, but the functions actually do a
// lot of things through the constructors/destructors of the member
// variables used to implement the mock methods.

MockFoo: :MockFoo() {}

MockFoo: :~MockFoo() {}

Forcing a Verification

SRAY Mock JISIEERRIASIR , ESEMGEMBRIMERSHRE  MRISHE , 27
H—> Google Test KW XM TULRATLADEBRO—4ER (BRINBIRAHEIRAY Mock
MRESSWERAT , (RERERLT.

—N Mock IREASRETEHHERE ? 18 , A AREREISRBEE Eof
8. BIRAREBTHE— bug , TiREEIEF D delete Mock X5 , (RRETREATENR+TE
bug B , iEMIKIE,

FER—MEOETER—MFES |, LIRS 7480 |, (BERISSIIAZ 100%F] 5
8. FRLABRHRIEE— Mock XIS ( 2L ) $HERET , 58% Google Mock AHMEE.
RIS :
TEST(MyServerTest, ProcessesRequest) {
using ::testing: :Mock;

MockFoo* const foo = new MockFoo;
EXPECT_CALL(*fo0, ...)...;
// ... other expectations ...

// server now owns foo.
MyServer server(foo);
server.ProcessRequest(...);

// In case that server's destructor will forget to delete foo,
// this will verify the expectations anyway.



Mock: :VerifyAndClearExpectations(foo);

} // server is destroyed when it goes out of scope here.

87 : Mock: :VerifyAndClearExpectations () EREUREI— bool [BRIFIBIGER
BRI (BRINA true) , FRLAMRATLUGEREREI ASSERT_TRUE () , SNERIXMITS KW | 5t
RBVEBRET .,

Using Check Points

BRBIFEAES MEEREE”— Mock WH : EEMEER , (FILMEEEXA
Mock MR ERIFMEIRERVHIEZAHRE  FRIFTINRETE LHRE—LHAVHAE |
SNRENXA Mock XIGRZFT BIEEAT—HF . XA AT LULRILRATIIE > 3 R " bfERE Mock R35R.

Hep—MERIZREERIUITRT Setup () BRET |, (REIFEEED Mock ISR , SR
IHAXISRBEI—MFERIRE. MRE—NEERIRSIE | (REFRETE Mock IR ERIFFE
HRZE | IXAHRATLATE TEST_F iR EFAVHAE,

TP RBIFSAIAY—HE |, Mock: : VerifyAndClearExpectations () RESEIXE
1R, BLEUNSRRIER ON_CALL ()i®BTEIX Mock X352 FRIBRATHE FEEABBRIX Mock
5 FRYBRIAGHIE , #F Mock: :VerifyAndClear(&mock _object), XA EREIESHLN
Mock: :VerifyAndClearExpectations(&mock_object)fBREIEITIIE , FHREIHEREIAY bool
&, (BEERBERRIZETE mock_object FIRERY ON_CALL()IEA,

B LAUXEIERERERATR IS IS HAE M E IS (sequence) 1, THIEERIUERTE
FAREIZCRERAY (dummy ) A E REREH, ASIRAITLUCE Mock BREFEEERTEINITA T,
tean , (RE TEARE
Foo(1);

Foo(2);
Foo(3);

{REBGIE Foo(1)#0 Foo(3)#&BIERT T mock.Bar(“a”) , {B Foo(2)iRxBARIHIREL ,
{RAILAE -

using ::testing: :MockFunction;

TEST(FooTest, InvokesBarCorrectly) {
MyMock mock;
// Class MockFunction<F> has exactly one mock method. It is named
// Call() and has type F.
MockFunction<void(string check_point_name)> check;

{

InSequence s;



EXPECT_CALL(mock, Bar("a"));
EXPECT_CALL(check, Call("1"));
EXPECT_CALL(check, Call("2"));
EXPECT_CALL(mock, Bar("a"));

}

Foo(1);

check.Call("1");

Foo(2);

check.Call("2");

Foo(3);
}

HAEBERA 7 55— Bar (“a”) MM ER 17 ZRIAL 551 Bar(“a” ) WIEIGE

R22ZERE  ABERIMRERZERNZREHTE, XMERMERIBREEARS

ZIEBEHAN Foo EREUARIAY Bar (“a”).,

Mocking Destructors

BRREEE— Mock NWSRITIEERTBHEER , tbin , /£ bar->A)EBRZE , (B
bar->()iEEZE. RIIEL5BETLUERE Mock REVABMINE , FLARIIEEHNE
Mock Ffr Mock ERZEIEINTHIRREL.

XITEESRER |, (B—NaRR : FTEREE— MIHRIRE , TEERHRINEEIENY ,
MOCK_METHOD® XEET3H

MOCK_METHOD®@ (~MockFoo, void()); // Won't compile!
FHR IR LUUA—MERARIURAEEENZER. 8%  FERAY Mock ZKHiRII—
/N Mock ERE{ Die() , FHENTHIREHERE , 40T :
class MockFoo : public Foo {
// Add the following two lines to the mock class.

MOCK_METHODO(Die, void());
virtual ~MockFoo() { Die(); }

}s
(AR pie()5EBEFHEHR , BHE—IEF) , WE | HE(IEWH— MockFoo XI5
MrHORTROEIRE |, B4 R Die FREGRARARAYER Y -

MockFoo* foo = new MockFoo;
MockBar* bar = new MockBar;

InSequence s;



// Expects *foo to die after bar->A() and before bar->B().
EXPECT_CALL(*bar, A());

EXPECT_CALL(*foo, Die());

EXPECT_CALL(*bar, B());

Using Google Mock and Threads

BEIRTR R IXTATHIARNRBTE Google Mock RLEFELREMITE A ZMIIMN.
MEREGNIE pthreads FERFES GXEE Linux ¥l Mac) ABTLA, EiLCHEHEHEES H&
Bee , BIIRFER"gtest/internal/gtest-port. h”ALI—LEELHEE,

FE— RTINS | NSRRI LS —IRACIIIR Hsk e R AAEME I R RIFAY. X
AJLABGIERSFNTEHE , FHEIR debug (RATUIHB ZHIZ.

EFSIEFRESSIEN , AERBNFEESSIBMETNE | Google Mock iR
HTIXIIEE.

[EIIZfER— Mock FIEEE -

1. BIE— Mock 335 foo,

2. FON_CALL() FEXPECT_CALL()IREEHIBIAITHFNHAE,

3. B foo AIRERAIFAD,

4. ANEN , }eEFNEE mock,

5. {RECHER mock , EILUHAIBHER mock , MERHSENEREHET.
SNERMREEEIE FEAYRIEAMN , {REY Mock FILFE AT LASEARIIAEBE—iE ¢

o TERSGRETRHITIRATIIAARS (B TFHAARD). XA LURERASIN S SRR,
o TR, (FEILIMEE—SHARAL,

o LRSS 2 BFNE 5 &, BERIEKBHELER foo, REA , FA2157?

® 353 % 4 SULUMERLAERRESLAZTIHIT-REE(R. Google Mock SEALIEH ,
FTLMFARERMA4E | RIERIFRUAFRE.

INSRYRIER TIXEERIN (Eban ANSRIRER ELAZEAELEA— M Mock LA THAEE) |,
REABE— N THERNTA. RASRAALIFFONE | FLEBIES.

Google Mock {RIE—™ Mock EREIHISHESTEVE XA Mock RYLIZARi# T . L :
EXPECT_CALL(mock, Foo(1))



.WillOnce(actionl);
EXPECT_CALL(mock, Foo(2))

.WillOnce(action2);

WIRFELAE 1 PIRER Foo(1) , BFELAE 2 A Foo(2) , Google Mock STELLFE
1 1T actionl , 7EZFE 2 14T action2,

Google Mock FAEFIBNEIBREIMNERINAS ( XEMATRESF=ETEH , B ANMER
BERERS ). XEHRERE LEFIFHHIT actionl 1 action2 AIEESRE. AR
RESROER , {RRAZXT actionl #] action2 IINELBIE , FREUX&RELZL.

G5 , B85 DefaultValue<T>E—1MEBRIR , L S INREF+HRIEEDN
B9 Mock X35, REAN , IRFASBESEIBNETESCHERNT | BRIRE Mock XIHAY
SWEIEE#H1TRY , {RZE(ER Defaultvalue,

Controlling How Much Information Google Mock Prints

2 Google Mock BEIGEERNEIR BF( LLIN , —NKBIREHIERY Mock EREHIAFA
T )  ERIH—EEEER  SEXNRENSEFREE  ARRIRI LR R E—
T EXEEARBE—MER.

BEHFAHRAGUITIER MRS | I AERX L RFRIRT. BrIIR , (R
debug {RAYANL, , FEAERURITUZAINESRYT | BMREITFEREEEIE Mock BREHK
BERYERE( SESEMEREE ). RBAE  —HFIEDRIERREHEEFERAY.

{REJLA@IZ —gmock_verbose=LEVEL apSSHCRIREF NS , H LEVEL B— 18
=MEERFRER,

® info: Google Mock SITENFIEANER  BIEIEERER , & , B8R, EXME5|
IRE L, Google Mock RICRATEXIF ON_CALL/EXPECT_CALL RYEA,

® warning : Google Mock RFTEPEZMNBEIRER , XZEUAH,
® error : Google {N&FTENFEIR.

o AR LSRG A EFTENRA! | 40
::testing: :FLAGS gmock verbose = "error";

W | BEIAE IR TEDR A | ik Google Mock BEEFHIAIRARSS.

Running Tests in Emacs

SNERARTE Emacs FIETTIRAYIL , $ERIEXAY Google Mock 1 Google Test JRIf4
VESWERIFC. RAEP—T EAREERSRENENAYT, SEERATLEL C-x " BEEIT



H >
-—’P =15

ATEFERER , (FILUSINTE/TIOA~/ .emacs X4
(global-set-key "\M-m" ‘'compile) ; m is for make
(global-set-key [M-down] 'next-error)
(global-set-key [M-up] ‘(lambda () (interactive) (next-error -1)))

PRIEATRTLABE M-m Jgi% . BG=R M-up/M-down TEREIRIEH_E ™ EE).

Fusing Google Mock Source Files

Google Mock RUSCHIEIE/ L+ ( BiFEECHNE ). BIHMREIFEEiINE
TN | XA L E R SR e e R — N Fes L. SWFXNER , FiTR M
7 Python BIZ fuse_gmock_files.py /;BEfE srcipts/BFE T RIZIREL LS 7 Python
2. AESHRA , (RENBREIET :

Python fuse_gmock files.py OUTPUT_DIR

{RRIZ4SEER OUTPUT DIR #EIiET , FFEEMEA gtest/gtest.h , gmock/gmock.h

0 gmock-gtest-all.cc, X= NN S{REZE(ER Google Mock( 1 Google Test )

RIFFBERA. RFEECEIHENENTTHT |, ARIRMALAFHERE Mock B Y. {RAJLL
FA sripts/test/Makefile HHEA—MRIFIRATIAAIGIF,

Extending Google Mock

Writing New Matchers Quickly

MATCHER* AR FIATLIRS St RE N B CHLEes. i5E2 :
MATCHER(name, description_string expression) { statements; }
EXNAREN—NE A name RYILECES , IX P ILECEEIIT statements iEF)
statetements MZIR[EI— bool {H IARERRXRICELEEMIY. £ statements NER ,
{RAJLAFR arg SRETEILEAIE | IX/MERIZEELR arg_type &R,

Description_string —NFfiER , ARMAXMLECRAMTA | FEAELEKK
RIRHRFERER. ERE(FFENIZ) WIREEHITHIRT( @ :test::Not ) , FFAERINAY
LS

ATHEER , BIRVHEAFFTRAT , TEXMERL T Google Mock SFIILECERAY
BFPRISRE R,



tean
MATCHER(IsDivisibleBy7, "") { return (arg % 7) == 0; }
VRS :

// Expects mock_foo.Bar(n) to be called where n is divisible by
Ve

EXPECT_CALL(mock_foo, Bar(IsDivisibleBy7()));
BE

using ::testing::Not;

EXPECT_THAT(some_expression, IsDivisibleBy7());
EXPECT_THAT(some_other_expression, Not(IsDivisibleBy7()));

& FENSENES , EIiISFTENTEER
Value of: some_expression
Expected: is divisible by 7
Actual: 27

Value of: some_other_expression
Expected: not (is divisible by 7)
Actual: 21

H AR ”is divisible by 7” #1”not (is divisiable by 7)” &1L
IsDivisibleBy7 iXNILECRR R F B4R,

FANRAMESEIRY , BEr=Ea9EA (R 2RIBEEER) FARIAL. (FAJLL
BxE XA,
MATCHER(IsDivisibleBy7, std::string(negation ? "isn't" : "is") +
" divisible by 7") {
return (arg % 7) == 0,

& RV ESHEER— e E result_listenerifit SRARRRITHELSE
tbgn , —NEEFRY IsDivisibleBy7 FUSEIFENZE :
MATCHER(IsDivisibleBy7, "") {
if ((arg % 7) == 0)
return true;

*result listener << "the remainder is
return false;

<< (arg % 7);



BT7ENEN , TESREH—NEFIER
Value of: some_expression
Expected: is divisible by 7
Actual: 27 (the remainder is 6)

{RMLZALE MatchAndExplain ()FTEPHEMINGER , XEEE LR — BRI
BLER. TR BRI LAERIIRIEIR THERE/9+ACEC AT ( BRIFEREARY ) -1XFE Not i
ERROPCACEE P RIRBY, IRELETENISHAS |, FJ9 Google Mock EZAFRFIENT .
E =
1. FRUCECAYERIZEEY (arg_type) @ HREALERN LT IORERN , ERHRFEERMH

HAREY , FRLMBRARROIMAIEEN E (REIZEEN) . XEERVFILEEEE S A (B

SIFSTHSRARY) . HeaN , IsDivisibleBy7 () AJLARTFILECEASIEF arg % 7 == 0

E51879 bool RUSEEY, £ LAY Bar(IsDivisibleBy7 () )5 FH W1 Bar ()15 int

2# arg_type FiE int WIREHES unsigned long B2 ,arg_type HiE unsigned

long , FF,

2. Google Mock AMRIEPCECEHABTFI#IEAZ R, FTLALECRRRYE B /NZETIREMHRY

( tean , eEXseBEHIUENER , FRER AR T LA AMEFARR S IMIZR

79 ), ZBRUMAEN , RPMFURIREE X — LR vREw e ( tkan , A

THEBNMENGZE ). F3I8  —MEEEARREERA— Mock BE , BAXS

X Mock XF5RF Google Mock HIRZS

Writing New Parameterized Matchers Quickly

BEFEENE— M ESERITERR. MTXNERRAILUERZ
MATCHER_P(name, param_name, description_string) { statements; }

Hrh description_string RILAR””8 25| T param_name YA,

teun -

MATCHER_P(HasAbsoluteValue, value, "") { return abs(arg) ==
value; }

{REILAS -
EXPECT_THAT(Blah("a"), HasAbsoluteValue(n));
XASRTHEAEE (RIZ n 2 10) :

Value of: Blah("a")
Expected: has absolute value 10



Actual: -9
ERILEESHIRIATIE IS EEHITEN T |, BERERIF.

FEILECEEEN A |, {REJLAE foo_type R5|F— & foo NSEEEEL, thanE LA
MATCHER_P (HasAbsoluteValue, Value)™ fREJLARE value_type K5|F value HYZEEY,

Google Mock IFH2{it MATCHER P2 , MATCHER _P3, ..., MATCHER P10 LIk iE% 5
ZAOPCHCES

MATCHER_Pk(name, param_1, ..., param_k, description_string)
{ statements; }

SR EC AR E R R X EC R — MFERISEAIRY |, ISR SESERXAT.
FTABERRBESEUER AR —EBS. Google Mock AJLALHRIEE fEfIAF R
5| RIECRE S ECRIAZIX N B R,

tban :

using ::testing::PrintToString;
MATCHER_P2(InClosedRange, low, hi,
std::string(negation ? "isn't" : "is") + " in range [" +
PrintToString(low) + ", " + PrintToString(hi) + "]") {
return low <= arg && arg <= hi;

EXPECT_THAT(3, InClosedRange(4, 6));
SFETHREER
Expected: is in range [4, 6]

MRFREAEAER |, KSR HSESNEkRN2F  FHRELUTAR T
EPRISE(E. g -

MATCHER_P2(InClosedRange, low, hi, "") { ... }

EXPECT_THAT(3, InClosedRange(4, 6));
SFE—PMITRIRBER

Expected: in closed range (4, 6)
HFBANBITE | (RATLAR

MATCHER_Pk(Foo, p1, ..., pk, description_string) { ... }

A TENES :



template <typename pl type, ..., typename pk_type>
FooMatcherPk<pl_type, ..., pk_type>

Foo(pl type pl, ..., pk _type pk) { ... }

SRS Foo(vl, ..., vk), REFHRZBCHE v1, ..., vk SERSEL, NRIR
HAYRBIERAHE | (R LUEEERIRSEEEEY | HEi Foo<long, bool>(5, false), 4l
BIEATREIRY |, (RABBEIERE arg_type , ENEE2HATAIERSAY_E T MATRER,

{RETLUG Foo(pl, ..., pk)BIEEERIRLS FooMatcherPk<pl typem, ..., pk_type>
FKANTE, XEHSESENSURER. TSRS RE— S HRILE S BRF%
BIZEEY : {RETLAE Foo() MEIELE—™ FooMatcher EEITE , & Foo(p) WEL—1

FooMatcher<p_type>ZERITTE,

RE(RAJLARS | FSRBLRSL ML ICECEREMR AT HEESHIBEE SEIRAIAIEE
A, (BERNRRERBET S |BEBESE i TEmEes AR ERFRIERISRS]
FRRYE , AR ERYHELE.

(RETLAEHA IS4 N ERRIPTECRS.

MATCHER_P(Blah, a, description_string 1) { ... }
MATCHER_P2(Blah, a, b, description_string 2) { ... }

BRCZER MATCHER* REX — M HTRILECER Z2RE WS 0RY , BIRBAIZE A
MatcherInterface B2 MakePolymorphicMatcher ()EENX (TEISNA) , HSIE(R
SEFERXANLERNE, REXEEESUEETZNNS (BEE(ISEIRESRYEHEE
13 FAILAEHICECERVREY | ILECEE S , XF—RIESFAEFIRmFEERER | AR
FELMKI B CSREREFRIERE. BlIEAITFESARSEHEE (MARNEEIRE
SEANHER).

Wrting New Monomorphic Matchers

—/NLHY : stesting: :MatcherInterface<T>HY T SEESEAIRIICHEC ST LUMFERFTES -
THErEE T SE AR INESRS , HT LA SHTILECRIZREL, F—FheeanTATE R A
LBHTNERIEIRER.
class MatchResultListener {

public:

// Streams x to the underlying ostream; does nothing if the ostream
// is NULL.

template <typename T>

MatchResultListener& operator<<(const T& x);

// Returns the underlying ostream.



::std::ostream* stream();

}s

template <typename T>
class MatcherInterface {
public:

virtual ~MatcherInterface();

// Returns true iff the matcher matches x; also explains the match

// result to 'listener'.

virtual bool MatchAndExplain(T x, MatchResultListener* listener)
const = O;

// Describes this matcher to an ostream.
virtual void DescribeTo(::std::ostream* os) const = 0;

// Describes the negation of this matcher to an ostream.
virtual void DescribeNegationTo(::std::ostream* os) const;

};

MRIRFTE—NEEM Matcher , B Truly AE—NFERF (LMD , REFRSIT
Truly(predicate) FHRMEEAHS , NRIFEILLIRAIERRE SR (B2 SMRE) |
g0 Eq(value)—#F) , (RATLAE MBS KE ARERYH IS : B X LhCEsE
O, F-EENEE—MCERSLARI T R, F_SARBUIME  (BESEERIEER
BHEEREIHE.

tean | ARATLAE X —MLBCeESRFIMT— int (ERETTL 7 #ix , REFERE :

using ::testing::MakeMatcher;

using ::testing::Matcher;

using ::testing::MatcherInterface;
using ::testing::MatchResultlListener;

class DivisibleBy7Matcher : public MatcherInterface<int> {
public:
virtual bool MatchAndExplain(int n, MatchResultListener*
listener) const {
return (n % 7) =

}

9;

virtual void DescribeTo(::std::ostream* os) const {
*0s << "is divisible by 7";

}

virtual void DescribeNegationTo(::std::ostream* os) const {



*0s << "is not divisible by 7";
}
}s

inline Matcher<int> DivisibleBy7() {
return MakeMatcher(new DivisibleBy7Matcher);

}

EXPECT_CALL(foo, Bar(DivisibleBy7()));

R LIRS B EZAYEEE MatchAndExplan ()EREFHY 1istener ZERMHAE
/_.I_?'f%l%\ :

class DivisibleBy7Matcher : public MatcherInterface<int> {
public:
virtual bool MatchAndExplain(int n,
MatchResultListener* listener)
const {
const int remainder = n % 7;
if (remainder != 0) {
*listener << "the remainder is

}

return remainder == 0;

<< remainder;

}s
SRIS , EXPECT_THAT(x, DivisiableBy7())AJ8eLr=4tN FaYEA

Value of: x
Expected: is divisible by 7
Actual: 23 (the remainder is 2)

Writing New Polymorphic Matchers

ER—THNARTHRITUANESECHTESR. REEE—1ME# : —1HF
MakeMatcher () BIZEHIILACEE REEESEHRARENERN FH. RFBRE—ZEN3E
L FhIEBY ) IUECES (Eban, Eq(x) B LAPSERESE value==x A value , value fl x F—ER
E—2R8) , {RefLAEId”gmock/gmock-matchers . Z3XANNRIG |, (BIXNETHRAZ.

FIEHRE  KSEETEMRE MakePolymorphicMatcher ORIESENT , REZBEN—
ZHILhCEE. TEELEN NotNull()Af :

using ::testing::MakePolymorphicMatcher;



using ::testing::MatchResultlListener;
using ::testing::NotNull;
using ::testing::PolymorphicMatcher;

class NotNullMatcher {
public:
// To implement a polymorphic matcher, first define a COPYABLE
class
// that has three members MatchAndExplain(), DescribeTo(), and
// DescribeNegationTo(), like the following.

// In this example, we want to use NotNull() with any pointer,
SO

// MatchAndExplain() accepts a pointer of any type as its first
argument.

// In general, you can define MatchAndExplain() as an ordinary
method or

// a method template, or even overload it.

template <typename T>

bool MatchAndExplain(T* p,

MatchResultListener* /* listener */) const {
return p != NULL;

}

// Describes the property of a value matching this matcher.
void DescribeTo(::std::ostream* os) const { *os << "is not
NULL"; }

// Describes the property of a value NOT matching this matcher.
void DescribeNegationTo(::std::ostream* os) const { *os << "is
NULL"; }

};

// To construct a polymorphic matcher, pass an instance of the class
// to MakePolymorphicMatcher(). Note the return type.
inline PolymorphicMatcher<NotNullMatcher> NotNull() {

return MakePolymorphicMatcher(NotNullMatcher());

}

EXPECT_CALL(foo, Bar(NotNull())); // The argument must be a
non-NULL pointer

FE (RS LA AR BT BYR(T(T MatcherInterface B2EEZ , BRIREL



R AMGERFELERTHN—F , BEZHNEREEE MatchAndExplain() AT
listener &4,

Writing New Cardinalities

£ Times()™®HY Cardinality FBFE5fF Google Mock EARKRESZ /IR, BANELE
RS, Eban , {ReJLAR AtLeast (5)EE Between(2,4),

MRABR cardinality EEFREEMR , FTLUEE TEHNZEOEXIRECSH
cardinality,
class CardinalityInterface {

public:
virtual ~CardinalityInterface();

// Returns true iff call count calls will satisfy this
cardinality.

virtual bool IsSatisfiedByCallCount(int call count) const = 9;

// Returns true iff call count calls will saturate this
cardinality.

virtual bool IsSaturatedByCallCount(int call count) const = 9;

// Describes self to an ostream.
virtual void DescribeTo(::std::ostream* os) const = 0;

}s
tban |, IEE— MARRRAEBEUR , (RIS :

using ::testing::Cardinality;
using ::testing::CardinalityInterface;
using ::testing::MakeCardinality;

class EvenNumberCardinality : public CardinalityInterface {
public:
virtual bool IsSatisfiedByCallCount(int call count) const {
return (call count % 2) == 0;

}

virtual bool IsSaturatedByCallCount(int call count) const {
return false;

}



virtual void DescribeTo(::std::ostream* os) const {
*0s << "called even number of times";

}
}s

Cardinality EvenNumber() {
return MakeCardinality(new EvenNumberCardinality);

}

EXPECT_CALL(foo, Bar(3));

Writing New Actions Quickly

MRABWENEREEIR , FREIA Invoke )RASE , {RETLAA ACTION*REF
FPRYZSRIRIEE X — M | ERLUGRERIZHE— A TREOESH.
BEERRTEFS
ACTION(name) { statements; }
{RETLAEN—MAIT statements B4 name RIZNIE. Statements IREIRHESRIESN

action IR[EIAYE. 7E statements H fRATLUEIT argk K5|F Mock EREIAYSE K DNSEL(M
o FFR). tean :

ACTION(IncrementArgl) { return ++(*argl); }
RS :
. WillOnce(IncrementArgl());

TR IRAREIERE Mock REISHRIRE | BIMFRERIERAINIEREEZEH -
R*argl A3FF+HEEAF , BURINR++(*argl) 5 Mock RERSREWEREIARS | (FE1E

B—NRIFEIR,
F—MIF

ACTION(Foo) {
(*arg2)(5);
Blah();
*argl = 0;
return argo;

}

EX—EE Foo() EREN SHAS NS (— P REGETT) JHREEBlah() ,
REF— M SHISHHOERREN o , IREIBEFENSH.



LATESEERE , {RAILATE ACTION AR TEE XS

argK_type Mock ERZIEE K (M o FFia o) SERIEE!
args Mock EREFTESEEMAI— Nt
args_type Mock EREFTESEERBV A — N Th
return_type Mock EREAGIREISEEY

function_type Mock BREHYSREY

Even , 3 ACTION Jg MOCK BREIESR— stub BE :

int DoSomething(bool flag, int* ptr);

08 :
Pre-defined Symbol Is Bound To
argo flag B9E
argo_type flag AI35E! bool
argl ptr BB
argl_type ptr BUZEEY int*
args SHUTH (flag ptr)
args_type S#THH std: :trl: :tuple<bool, int*>
return_type IR[EZEEY int
function_type BREEEEY int(bool, int*)

Writing New Parameterized Actions Quickly

BIHFESEIRENX R — P EHE. WA —E !
ACTION_P(name, param) { statements; }
tean
ACTION_P(Add, n) { return arge + n; }
FHHFS -

// Returns argument #0 + 5.
. WillOnce(Add(5));




TABEEX , BAMBAIE arguments F¥x T HER Mock REME , ARNIE
parameters FRRLHHLINERIE,

NAERREATERME S (parameter) BI3EEYL, RIZSEEIRFRA param , {ReJLAR
Google Mock EEMHIFFS param_type KRR parameter HIZEE | CERRIFEHEHM.
ECanfE_ETERY ACTION_P(Add, n) , {REJLARR n_type k3o~ n HYSREL,

Google Mock E[EHIZ2M ACTION P2 , ACTIONP3 , EEFE XTI F Z & X
(multi-parameter)zh{E , LLA0 :

ACTION_P2(ReturnDistanceTo, x, y) {
double dx = argl - x;
double dy = argl - y;
return sqrt(dx*dx + dy*dy);

¥
BILALLHRS -

. WillOnce(ReturnDistanceTo(5.0, 26.5));
{REJLAR ACTION —MNEICHISEULINE , BRISE NS e.
REFA LIRS Z0IE X EHARSE AN ERINE,

ACTION P(Plus, a) { ... }
ACTION P2(Plus, a, b) { ... }

Restricting the Type of an Argument or Parameter in an

ACTION

AT ERREEHRIRTERMY | ACTION* A FRIRIEME MOCK BRiEL arguments FIzh{E
parameters, 1B , Bl NLmESHBRHRIWESHEE,

B8R, FIVIEEEERH—E /USRI A, i

ACTION(Foo) {
// Makes sure arg@ can be converted to int.
int n = argo;
. use n instead of arg@ here ...

}

ACTION_P(Bar, param) {
// Makes sure the type of argl is const char*.
::testing::StaticAssertTypeEg<const char*, argl type>();



// Makes sure param can be converted to bool.
bool flag = param;

-

Elrh staticAssertTypeEq {E Google Test F—PNRIFHBHIRIF N LELE B ITEAIRT

i

Bo

Writing New Action Templates Quickly

B REBLE— T NERBNERSE  MASHREFNESHS XKD,
ACTION_TEMPLATE () 3Z#FXNIHEE ERLMZ ACTION()FIACTION_P* () B9—1N &,

BE
ACTION_TEMPLATE(ActionName,
HAS m_TEMPLATE_PARAMS (kindl, namel, ..., kind m, name_m),
AND_n_VALUE_PARAMS(pl1, ..., p_n)) { statements; }
FEEN T FER , BEZ n NERIERSEF n M85, Hh m BYEE 1
E 10, n BYETE 0 Fl 10, name_i E5 i MERSHWIEZF , kind_i KPEREE—
typename , BiE— M EER | Si—M&EIR. P_1 2% i M SHENEF.

tban :

// DuplicateArg<k, T>(output) converts the k-th argument of the
mock
// function to type T and copies it to *output.
ACTION_TEMPLATE(DuplicateArg,
// Note the comma between int and k:
HAS 2 TEMPLATE_PARAMS(int, k, typename, T),
AND_1 VALUE_PARAMS(output)) {
*output = T(std::trl::get<k>(args));

BIE— P ERRIRAVSEIR , ATLAS -
ActionName<tl, ..., t.m>(vl, ..., v_n)

Hrb ts ZI8IRSE , vs BSHE. S RmITSHED. i
using ::testing::_;
int n;

EXPECT_CALL(mock, Foo(_, _))
.WillOnce(DuplicateArg<l, unsigned char>(&n));



WSRATIEBAHEIIERAS#EREY | (RULURMHESZRIRIRSEL
ActionName<tl, ..., t m, ul, ..., u k>(vl, ..., v_n)
Hhu_i 2 v_i SEATHERISEEL,

ACTION_TEMPLATE F] ACTION/ACTION P*AJLUBIS S MNES, , (BB IERS
HANER. NRSEXNMES , TEABE XHAHEHT -

OverloadedAction<int, bool>(x);

BAIRER— MERSEAIINEE | Hh bool 218 x AIKEIR ? SER MRIRSEL , H
SRR R x AISEEL,

Using the ACTION Object’s Type

NERIRE—MR[E— ACTION JIRAIREL , (RISFEMECRIEE | RBURMTRTENX
S FFISERSRERTIARE. MNZRESRAY :

Given Definition Expression Has Type

ACTION(Foo) Foo() FooAction
ACTION_TEMPLATE(Foo, Foo<tl, ..., t.m>() | FooAction<tl, ceey
HAS_m_TEMPLATE_PARAMS(...), t_m>

AND_©_VALUE_PARAMS())

ACTION_P(Bar, param) Bar(int_value) BarActionP<int>
ACTION TEMPLATE(Bar, Bar<tl, ..., | FOOActionP<t1, ceey
HAS_m_TEMPLATE_PARAMS(...), | t_m>(int_value) t_m, int>

AND_1_VALUE_PARAMS(p1))

ACTION_P2(Baz, pl, p2) Baz(bool value, BazActionP2<bool, int>

int_value)

ACTION_TEMPLATE(Baz, Baz<tl, ..., | FooActionP2<t1, ey
HAS_m_TEMPLATE_PARAMS(...), | t_m>(bool_value, t_m, bool, int>
AND_2 VALUE_PARAMS(pl, p2)) | int_value)

TR BNEEEARENRIS (Action , ActionP , ActionP2 , &5F) T XBIBAHE
SEANERIINE | BB SENEEBRITNE,




Writing New Monomorphic Actions

B ACTIONVEIRSE , (EAIRENREAGERN. i, ER—PPNERIE , &
BELLIRERIERE Mock REISHFZNFSH , KBRS A —LRBMUANBRER | XX
SHET—EAAEIRIAR. SCIRIESHEEEHNF , FEMIEERE.

B—NFER5LH: :testing: :ActionInterface<F> , Eft F ERFHER Mock B/
FHISEEY, toan -

template <typename F>class ActionInterface {
public:
virtual ~ActionInterface();

// Performs the action. Result is the return type of function
type

// F, and ArgumentTuple is the tuple of arguments of F.

//

// For example, if F is int(bool, const string&), then Result
would

// be int, and ArgumentTuple would be trl::tuple<bool, const
string&>.

virtual Result Perform(const ArgumentTuple& args) = 0;

};

using ::testing:: ;

using ::testing::Action;

using ::testing::ActionInterface;
using ::testing::MakeAction;

typedef int IncrementMethod(int*);

class IncrementArgumentAction : public
ActionInterface<IncrementMethod> {
public:
virtual int Perform(const trl::tuple<int*>& args) {
int* p = trl::get<0@>(args); // Grabs the first argument.
return *p++;
}
}s

Action<IncrementMethod> IncrementArgument() {
return MakeAction(new IncrementArgumentAction);

}



EXPECT_CALL(foo, Baz(_))
.WillOnce(IncrementArgument());

int n = 5;
foo.Baz(&n); // Should return 5 and change n to 6.

Writing New Polymorphic Actions

F—BHhNMETUEIE N ECRIENE. XA | bR T IREERE N P ERRIREES
BiX—R. BXsE—10E. bl sRBRENERBAREEARE (tkan
Return()# SetArgPointee()),

MB—ANNEATULBAEARARB LR Mock REH , IMMTRERZFH.
MakePolymorphicActions () FREIERIDXFPENRE S,

namespace testing {

template <typename Impl>
PolymorphicAction<Impl> MakePolymorphicAction(const Impl&
impl);

} // namespace testing

Z#2—lF , TAIEX—MERE Mock BESHFIRTB_NSHAINE. F—LEENX
—/NSEFIE
class ReturnSecondArgumentAction {
public:
template <typename Result, typename ArgumentTuple>
Result Perform(const ArgumentTuple& args) const {
// To get the i-th (@-based) argument, use tril::get<i>(args).
return trl::get<1>(args);

}
}s

SRR B EWFAT RIS, EENECUAE— Perform()IEIREREL. X4
EREENRIG Mock BREIISEINA— 1 tB5E |, FHREIZNEIISER. SRR const B9,
BAILAAR (BB BRE—MERSE] , SRERKEE., Bandin , (Remal LAER
Perform<R>(args) HF REMock FREANREIRE args REENSHLUTAR IR,

T3k F{1A MakePolymorphicAction ()X LIS RE AFA IFTFRAZ o6
€. BE%E TEXMTASRAE

using ::testing::MakePolymorphicAction;



using ::testing::PolymorphicAction;

PolymorphicAction<ReturnSecondArgumentAction>
ReturnSecondArgument () {
return MakePolymorphicAction(ReturnSecondArgumentAction());

W | (FAILMGRAE SRR RAX A SAIENE |

using ::testing::_;

class MockFoo : public Foo {
public:
MOCK_METHOD2(DoThis, int(bool flag, int n));
MOCK_METHOD3(DoThat, string(int x, const char* stril, const
char* str2));

};

MockFoo foo;

EXPECT_CALL(foo, DoThis( , _))
.WillOnce(ReturnSecondArgument());

EXPECT_CALL(foo, DoThat( , _, _))
.WillOnce(ReturnSecondArgument());

foo.DoThis(true, 5); // Will return 5.
foo.DoThat(1, "Hi", "Bye"); // Will return "Hi".

Teaching Google Mock How to Print Your Values

B— I RIGERERAPENERALER , Google Mock SFTEPESEUEFIME trace R
debug, & EXPECT_THAT #1 EXPECT_EQ XM SRS ERTSAMATFTENXLE(E, Google
Mock F[]1 Google Test &FH Google Test A EIY E(EFIELES.

XM TENRRANEMNAFTED C++REXE EBEUE STL B8 AT <<BREFFAVEMEEL,
Hesd |, e MENREFFITAFIE  FEFLIESEIZENR, Google Test RIEHKIS
FATPRERE 7 AMAl Y TEN=SSKF TEMRE CRIZEEL,



