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1 Overview

Thebmock (tentatively stands for Boost Mock) is a C++ library supporting Mock
objects (www.mockobjects.coin Thebmock library is tightly integrated with the
Boost.Test unit testing libraryvivw.boost.ord. Conceptually thémock library follows
more or less the same approach as JMaek\.jmock.org , NMock (vww.nmock.org
libraries, but in its current form it follows a strict type checking approach stegijby
the EasyMockwww.easymock.orplibrary. In many aspects thenock library is quite
different from another C++ mock library: Mockpmdckpp.sourceforge.ngprimarily
becausdmock by no means enforces a developer to work within a pure Object-Oriented
paradigm. Originally the idea of thenock library was triggered by a need for PC-based
unit testing of consumer electronics software written in a plain “C” witbrg arcane
system APIs. For that reasbmock was from the very beginning developed using the
link time resolution approach: you want to use a mock version of some function, all what
you need is to supply this mock version at link time. For that reason mixing mock and
real versions of the same function within the same project is not possible.

Since C++ does not support reflection generating mocks on the fly in run-time does
not seem to be possible. Still, minimizing efforts spent on mocks creation ig,a mus
otherwise nobody will ever use them. For that reason ibrtiaek library mocks are
automatically generated from an IDL like function annotations like this:

BMOCK_FUNCTIONit ,f,1,(IN(  int X))

Basic support for IN, OUT, and IN_OUT arguments as well as a speciahéneat
for raw memory (usuallyoid * ) buffers are provided. THeamock library supports
generating mocks for plain “C” functions, and C++ member functions including
constructors and destructors. C++ exceptions and general callbacks are duggomtd.

The current version of tHamock library is available for Visual C++ 8.0 only, and is
tightly integrated with the Visual Studio .NET 2005 IDE.

In addition to thdomock library itself this distribution contains the Boost.Statechart
library (http://boost-sandbox.sourceforge.net/libs/statechart/doc/index dutichla Visual
Studio .NET 2005 project template for Pyth@mwiv.pyhton.org modules created with
the Boost.Pythonh{tp://www.boost.org/libs/python/doc/index.hinfibrary

2 Installation

1. Unzip thebmock g r_i_b.rar file at C:\ drive (or where is you Visual Studio
.NET 2005 is installed)



2. If you plan on using the Boost.Python template, add C:\Boost\lib to your PATH
environment variable
3. Launch Visual Studio 2005

3 Working with bmock projects

1. Thebmock library comes with three basic project templates: BoostUnitTest for
developing unit test applications, BMockLibrary for developing stand-alone mock
libraries, and BoostPython for developing Python modules with the Boost.Python
library.

Select “New Project” menu option.

In the “New Project” dialog box select Visual C++ and one of the following
options: BoostUnitTest, BMockLibrary, BMockConsoleApp, BoostPythonModule,
AntProject.

W

Hew Project

Project bvpes: Templates: EI
=) Wisual T ¥isual Studio installed templates S|
- Windows i =
F- Smart Device QﬂﬂntPFDjECt ﬁBMockCunsnleApp
- Database %BMnckLibrarv %BmsththnnModule
- Starter Kits %BaastUnitTest ﬁ Cuskom Wizard
=) Other Languages _EHWindDws Forms Application ;,!CLR Console Application

isual J# (2P Win32 Console Application [ ATL Project

"R isual C+ ﬂ"EIMFC Application .EMakeFile Project
i Other Project Types g 85P MET Web Service T ATL Server Project
'_;ﬁ.D.TL Server \Web Service EF\TL Srnark Device Project
I‘Eﬂclass Library [CEJCLR Empty Project
[T Empty Project l# MFC Activel Control
EEMFC DLL }‘ik& MFC Smart Device Ackiver Control
:_‘iEMFC Smart Device Application 3l MFC Smart Device DLL [
| ESQL Server Project EWiHSZ Project 2|
TODy; Wizard Description,
Marne: AntProjectl
Lacation: ! C\Dacuments and SettingsiasterkiniMy DocumentsiMy Projects\UTF_2_ 0VATRATDDCppFrame s . Browse, .,

[Jicreate direckory for solution

[T]add ta Source Control

[ Ok ] [ Cancel J

4. Normally you will work with either the BoostUnitTest or BMockLibrary type of
projects.

5. The BMockConsoleApp project template supports building a console version of
mocked application. This is an experimental feature intended to support integration
of bmock-based units with Java versibitLibrary.

6. The BoostPython project template supports creatidgtaonmodule using the
Boost.Pythorintegration technology. The main reason for providing this template is



that it might be useful for integratirmnock-based units with the Python version of
the FitLibrary.

7. The AntProject project template createsAgache Ant This kind of project is
mainly used for batch build and installation automation purposes.

8. Provide a name for you project and press OK.

9. A new C++ project will be automatically generated.

10.By default allomock projects are configured for automatic creation and using pre-
compiled headers. If you do not want to use precompiled headers for your target
source code files, you will need to set manually the file’s
Properties/C++/Precompiled Headers/Create-Use PrecompiletbiHea' Not
Using Precompiled Headers” as follows:

test_return_value.cpp Property Pages

Configuration: | Active(Debug) % | Platform: | Active(Win3z) w Canfiguration Manager...]

= Configuration Properties CreatefUse Precompiled Header Mot Using Precompiled Headers W
General CreatefUse PCH Through File

= CICH+ Precompiled Headsr File
General

Optimization
Preprocessor

Code Generation
Language
Precompiled Headers
Cutput Files

Browse Information
Advanced

Command Line

Create,/Use Precompiled Header
Enables creation or use of a precompiled header during the build, — {fvc, jiu)

I (a4 H Cancel H Apply ]

11.1f you need to include “C” source files into your project it is recommended to set
their “Compile As” to C++ as follows:



test_fixture.cpp Property Pages

Configuration: | Active(Debug)

| Platform: | Active{Win3z)

= Configuration Properties
General
= CICH+
General
Optimization
Preprocessor
Code Generation
Language
Precompiled Headers
Qutput Files
Browse Information

Command Line

Vl [ Configuration Manager. .. ]

Calling Convention
Campile &s (

= L))

Compile as C++ Cade {JTP)

Disable Specific Warnings

Force Includes

Force #using

Showe Inchudes

IUndefine Preprocessor Definitions
Undefine All Prepracessar Definitions
Use Full Paths

it Defaulk Library Mames

Errar Reporking

Calling Convention

Select the default caling convention For vour application {can be overridden by Function),

faz)

Mo

Mo
Mo
Mo

Prompt Immediately ferrorReport:prompt)

(fad, far,

[ ox

l [ Cancel ]

12.C++ code generation for the both BoostUnitTest and BMockLibrary projects is set

to use a Multithreading Static version of the C++ run-time:

test_return,value.cpp Property Pages

Configuration: |Hctive(Debug)

* | PlatForm: |-°.ctive(Win32)

= Configuration Properties
General
= i+
General
Cipkimization
Preprocessaor

Language
Precompiled Headers
Qutput Files

Browse Information
Advanced

Cormrmand Line

Vl [ Configuration Manager. .. ]

Enable String Pocling
Enable Minimal Rebuild
Enable C++ Exceptions
Ssmaller Twpe Check
Basic Runkime Checks

Mo

Yes (fGm)
‘Yes (fEHsC)
Mo

Bobh (BT eauiv, bo JRTiCsu)

Funkime Library

Multi-threaded Debug (fMTd)

I

Skruct Member Alignment
Buffer Security Check
Enable Function-Level Linking
Enable Enhanced Instruction Set
Floating Point Model

Enable Floating Poink Exceptions

Enable String Pooling

CucF =l
Yes
Mo
Mok Set

Precise (ffp:precise)
Mo

Enable read-only string pocling For generating smaller compiled code.

(faFy

(o] 4

l [ Cancel ] ’ apply




13.You SHALL NOT change this setting.

14.The BoostUnitTest projects are configured to run tests automaticallycss-8ld
event. If all tests are passing you will see in Visual Studio Output window a
summary message like this:

Dutput (%]
Show output From:  Build - _|j '_.j BN =% =]

test_return walus. cpp Y

Linkineg. .. )

STy MAtil e o
< Derforming Post-Build Ewvent. ..

Punning 22 test cases. ..
11 arrerl i

gt e vDocuments and Settingstasterkin'\My Documentsh My P

T

bmock_samples - 0 error(s), 0 warningi(s) —
========== BEujild: 1 succeeded, 0 failed, 0 up-to-dace, 0 skipped ==========

£ |
g Errar List | =] Output |[FEPending Checkins

[ v
|

15.1f one or more tests failed you will get an compiler-like error message Wishal
Studio Output and Error List window as follows:

@9 bmock _samples - Microsoft Visual Studio

File. Edit View Project Buld Debug  Tools  Window Community  Help

e RN RS- ™ - A SEEEE S = - =L Debug - Win3z - [ INVALID_CHECK = M B Sl

i
= & 5
» X | Solution Explarer - Selution'.., = B 3¢ |
7 || (Global Seope) vl v| e S
1% : —1 ﬁj lution ‘brmock_samples’ (1 project]
m Alll | 2=
= BMOCK_EXPECT RETURN (expected ,f()): 21| = aFd bmock_samples
g = = - Fa |
aQ BMOCK REPLAY: =] |_J Header Files
; | 3 - = | Source Files
I ot T G vt gt v
=y BMOCKE VERIFY: i P - -
g 5 = . E‘-’-ﬂ test_calback.cpp
= ' o @G test_raw_buf_arg.c
int resulc_; I «?j test_return_value.c
B © @G test_update_argum
i © @6 test_update_argum
B BHOCK TEST (mock £ tester,test_ReturnValue) { £ Ecj test_update_string |
BOOST CHECK NO THROW (result = £{)+1);: & [ boos_unit_tests
BOOST CHECK EQUALL (expected ,result ): i @6 stdafx.cpp
} =

| - i 3
in.“gsalutlon Explorer :Egclass Wiz
Propetties -1 X

scription File T

@ eror in "mock_f_tester_test_Returnvalue”: check expected_ == result_Ffailled [10 1= 11] test_return_value.cpp

EfﬁPend\ng Chekins | g Etror List |5 output

Ready

16.A double click on an error message line will bring you to the source code line
where a particular test failed.



17.1n earlier versions of bmock the BoostUnitTest projects does not support bmock
and boost warnings, if you created the project with an old bmock version you can
configure it to support the warnings by adding

--log_level=warning

in the project’s post build event command line, thus creating a command line that

looks like this:

"$(OutDir)/$(TargetFileName)" --result_code=no --report_levelaitied --

report_format=XML --log_level=warning

F L= N ML EISLS Frujeoe oung ey | REIE]L [L=-18 LA RSN LAy sy

. Post-Build Event
[ Cuskom Build Step
[ Code Analysis
[ Web Deployvment
& Application Verifier

t i |53 ]

Commars

(o o]

Configuration; I_El:tive(Debug) | Platform: |f\_ctive(Win32) Vl [ Configuration Manager. . ]
= Comman Properties Cormmand Line copy /¥ /B "$(|||'SInsl:aIIDir)..\..\,..\,..\Buust\lih\dhgheli
] i References Description |
: (= Configuration Properties Excluded From Build Mo
7 General
" Debugging

] B ClCH
3 [ Linker
i [ Manifest Toal Command Line
3 [ ML Document Generatar
i & Browse Informatian dpodl " Oty
; = Build Events eport_level=detailed --report_Format=xML --log_level=warning|
= ' i Pre-Build Event
5 o Pre-Link Event

[ =8 ToL el Apply

18.1n order to compile and run your current test all that you need to do is to press
CTRL-SHIFT-B if you want to build the whole solution or SHIFT-F6 if you want
to build/run only the current test (might be handy for a large solution). To make
SHIFT-F6 work properly ensure that your keyboard setting
(Tools/Options/Keyboard) are set for Visual C# 2005 as follows:



Options

2 Erwironment |/ Bpply the following additional keyboard mapping scheme:
General | |vsualc#zoos ) v [ peset |
Add-infMacros Security \ /7
AukoRecover nkaining:
Docurments | |
Find and Replace Ackion, Add -~
Fonts and Colors Action, Add . METFrameworkLaunchCondition =
- . e v
Import and Export Settings P, | 5
International Settings — —
Kevboard
Startup Remaove
Task Lisk
Weh Erowser Use new shorkcuk in: Press shorktout keys:
Prajects and Salutions - Global v | | Assign
Source Conkrol
Text Editar
Dakabase Tools w

I (2] H Cancel ]

19. All project templates come with non-trivial stdafx.h and stdafx.cpp. Although you
might add additional frequently used header files into a stdafx.h file, you SHOULD
NOT modify or delete any of existing definitions — they all come on purpose.

20.The only exception from the rule stated above is when you need to include one or
more header files coming with Microsoft Windows SDK (for example
WinSock2.h). The right place to put these additional includes is within thi $td
file as follows:

/I stdafx.h : include file for standard system incl ude files,

/I or project specific include files that are used frequently, but
/I are changed infrequently

1

#pragma once

#define  WIN32

#define _CONSOLE

#define  WIN32_LEAN_AND_MEAN /I Exclude rarely-used stuff from
Windows headers

#define _CRT_SECURE_NO_DEPRECATE

#define _SCL_SECURE_NO_DEPRECATE

#include  <vild.h>

#pragma warning ( push)

#pragma warning ( disable :4267)

#include  <boost/test/auto_unit_test.hpp>

#pragma warning ( pop)

#include  <windows.h>

#undef FAR

#define FAR

#undef PASCAL

#define

/I If required put other windows header files (e.qg. WinSock2.h) D




1

#undef IN

#undef OUT

#include  <bmock/bmock.hpp>
#include  <bmock/bmock_util.hpp>

21.Normally you may keep your target source files as a part of the BoostUnitTest
project, but sometimes you might want to isolate them into a separateilstatic |
In order to avoid any project settings headache it's recommended to use the
BMockLibrary template for this - there is nothing harmful. At any developmesnt it i
recommended to build your final product using a separate build script or even a
separate set of development tools (in consumer electronics it's usisalbuj of
the question).

22.The BoostUnitTest project template includes a memory leaks detection librar
called VLD (ttp://www.codeproject.com/tools/visualleakdetectonaspyour
tests do not leave dynamic memory unreleased, nothing will happen. But if there is
some memory leak, the VLD library will print an error message as fallows

Show output From:  Build h i =l 15 | Sk =

Performing Post-Build Event. .. Y

Ll TTTT L. LESt CAases. . .

Detected memory leaks!

Dumping objects -=
{1773} normal block at O0x00CA5045, 4 bytes long.
Diata: =< = 00 00 oo oo
Object dump complete.

wred ot

£ 3
E’IjPending Checkins _}’j Error List | [ =] Cukput

"f£i s ahd Settingstasterkin'My Documentst My I

23.1n order to get a more detailed diagnostics you need to run your unit test application
with debugger (press F5). Then you will get the following:



@2 bmock_samples - Microsoft ¥isual Studio

File  Edit ‘Viess Project Build Debug Toadls Window Community  Help
RN R SR W N =T R b Debug - Winaz - [# IMVALID_CHECK S e Bl 2 N
EEC 13 8 B
i
[ StartPage, « X || Solution Explorer - Solution ., » B X
7' || (Global Scape) || “9BMOCK_TEST(mack_f tester, test_Returntialue) v | = | f=
2 _ |
@ i 4 3‘_: Solution 'braock_samples' (1 project
m Al =
b= static BMOCK FUNCTION (int,f£,0,()) #!| = & bmock_samples
% L - | Header Files
3 B struct mock £ tester | = SD_%I';E FI:fs :
5 | static const int expected = 10; i brock_unlt_tests
g mock £ Lester() = . &G test_arguments_val
=l H e @] test_calback.cpp
= Jeemmly () Pl @6+ test_raw_buf_arg.c
¢ : + €+ test_return_value.c
BMOCK_EXPECT_RETURMN [expected ,£(]): 8] test_update_argun|
BMOCKE REPLAY; @G best_update_argur|
- } © L @e test_update_string,|
= ~mock £ _tester (] { #- [ boos_unit_tests

=] BMOCK TEST (mock f tester,test ReturnValue)

=
- ‘ int *p = new int{):
Q05T CHECK NGO THROW(result

BMOCK_VERIFY; - @e] stdafx.cpp

3 }
int result_: Fl ]

1: == -
.L‘?Snlutinn Explorer fzg[lass Wigw

Properties -0 x

BMOCK_TEST YCCodeFunction -

BOOST CHE expected ,result ); b2t i)
£ L) BMOCK_TEST
Output » 4 A0S 2
shaw output fram;  Debug -l B &R =
WADNING: Visual Leak Detector detected memory leaks! - IsInline False
————————— Elock 1763 at Ox00CAZEF0: 4 bytes —--------- G
Call Stacl g S
IsSealed False
ydomuments and settings\asterkim\my documentsimy projectsiuct 2 0yacritddycppframemsrkiunt I=Templat Fals
c:iboostiincludetboost-1_33_liboost\testiutils\callback hpp (56): boost::umit_test::ut_detail::invoker<bo Typestring int
cijboostiincludeiboost-1_33_liboostitestiutilsicallback hpp (289): boost::unit_test::ut_detail::callbackO
d:jboost_1_33 liboostitestiutilsicallback.hpp {(118]: boost::unit _test::callbackO<koost::unit test::ut_det
d:iboost_1 33 liboostitestiinpliunit_test_monitor.ipp (39): boost::unit_test::’snonymous namespace'::zero (Name)
driboost_l_33_liboostitestiusilsicallback.hpp (42): boost:iunit_test::ut_details rinvoker<int»::inveke<hoo | 5etsfreturns the name of the object.
< | >
Ln 21 Col 1 cht iy

24.Double click on the first reference line within the stack trace repdrbrinlg you

to the corresponding source code location where unreleased piece of memory has
been allocated.

25. The both BoostUnitTest BMockLibrary project templates are configured to perform

all types of run-time checks in the Debug mode:



bmock_samples Property Pages

Configuration: | Active(Debug) | Platform: | Active(Win3z) v Configuration Manager. .. ]
Cormmon Properties Enable String Pocling Mo
= Configuration Properties Enable Minimal Febuild Yes (,/Gm)
General Enable C++ Exceptions ¥es (JEHsC)
Debugging Smaller Type Check, Mo
- CfC+H+ Basic Runtime Checks Both (/RTC1, equiv. to /RTCsu) v
Genler.al i Runtime Library Multi-threaded Debug (/MTd)
Optimization Struct Member Alignment Default
E'::;D(;::;::;tion Buffer Security Check Yes
Enable Function-Lewvel Linking Mo
Language i
Precompiled Headers Enable Enhanced Instruction Set Mok Set
Qutput Files Floating Point Model Precise (fp:precise)
Browse Information Enable Floating Paint Exceptions Mo
Advanced
Command Line
Linker

Manifiest Toal

AML Document Generatar

Browse Information

Build Events

Custan Build Step

web Deployment
Basic Runtime Checks
Perform basic runtime errar checks, incompatible with any optimization bype other than debug,  (fRTCs,
JRTCU, fRTCL)

I Ok l [ Cancel ]

26. Unfortunately this kind of errors are not automatically printed when astbsing
run as a Post-Build Event (see more about recommended policy for unit test
exception handling below). Un-initialized variables are the most typical cause for
run-time errors and the C++ compiler will normally issue a warning. ThedeHt i
will most likely fail with a fatal error like this:

Error List @
@ zErrors | | 1\ 1 warning | (i) 0 Messages

Description File Project
4y warning C4700: uninitialized local variable 'p' used test_return_value.cpp
@ fatal error in "mock_f_tester_test_Returnvalue”: Function call 'f* has not been received kesk_return_value.cpp
@ Fatal error in "mock_f_tester_test_Returnvalue”: c:idocuments and settings)asterkinimy documentsimy projectsiutf_2_0 unknown location

‘\atritddcppframeworkiutf _2_D\bmock_samplesibrock_samplesibmock_unit_testsitest_return_value.cpp(22) | Run-Time Check
Failure #3 - The variable 'p' is being used without being defined.

1%Pending Checkins _“3 Errar List |[=] Cubput:

27.For a more in-depth investigation run your unit test with a debugger.

4 Writing Unit Tests

4.1 Using the Boost.Test Library

1. The BoostUnitTest projects are configured for working with the
BOOST_AUTO_UNIT_TEST facility. Except for this the rest of the Boost.Tes
library features are fully supported. For instance a simple test will Ikek li

10



#include  <StdAfx.h>
static const int expected = 125;

static int () {
return expected,;
}

BOOST_AUTO_UNIT_TEST(testF_Equal) {
int result;

BOOST_CHECK_NO_THROW(result = f());
BOOST_CHECK_EQUAL (expected,result);

2. A more sophisticated test using the Boost lambda library and Boost. Testpeedi
will look like:

#include  <StdAfx.h>
#include  <boost/lambda/lambda.hpp>
using namespace boost::lambda;

static const int expected = 125;
static const int not_expected = 127;

static int () {
return  expected;
}

BOOST_AUTO_UNIT_TEST(testF_NotEqual) {
using namespace boost::lambda;
int result;

BOOST_CHECK_NO_THROW(result = f());
BOOST_CHECK_ PREDICATE((_1 = _2), (not_expected) ( result));

3. For complete documentation of the Boost.Test library consult
http://www.boost.org/libs/test/doc/index.html

4.2 Working with Fixtures

1. Thebmock library comes with a built-in support for fixture classes similar to those
of JUnit (vww.junit.org and NUnit gwww.nunit.org taking into consideration the
lack of reflection support in C++. Simply saying, a fixture is a class, which
constructor and destructor are automatically invoked at the beginning andrad the e
of EVERY test. This feature is typically required when a number of tests gtear
same initialization and cleanup procedure, but NOT the same state of member
variables. The latter is considered as unhealthy practice by many unit testiag gur
and is not recommended (although you can achieve this effect by using the
Boost.Test library test case classes directly). A simple test usitgnibek fixture
will look like:

11



#include <StdAfx.h>

static const int expected 1= 125;
static const int expected 2 =127;

static int f( int &x){

}

X = expected_2;

return expected_1;

struct f_tester {

3

f tester() {
result_ = f(x_);
}

int x_;
int result_;

BMOCK_TEST(f tester,test Equal) {

}

BOOST _CHECK_ EQUAL(expected 1,result );

BMOCK_TEST(f_tester,test NotEqual) {

}

BOOST _CHECK_ EQUAL(expected 2,x );

2. This practice is also useful when we want to test multiple effects ofithe sa

function (updating an argument and returning a value), but independently.

3. If a constructor (setUp) or destructor (tearDown) method fails a corrisgosrror

message is printed and the test is aborted (which will not happen if we used just
local variable of type f_tester allocated on stack).

4. An error message for setUp failure will look like:

Error List @

@ zErrors | | 1\ 0 warnings | | (i) 0 Messages

@ Fatal error in ' _tester_test_Equal: set_up Failed testusingfixture,cpp

@ fatal error in "f_tester_test_MotEqual: set_up Failed testusingfizture.cpp

1%Pending Checkins _“3 Errar List |[=] Cubput:

Description File Project

5. An error message for teardown failure will look like:

12



@ zErrors | | 1\ 0 Warnings | |(1) 0 Messages

Description File Project

@ Fatal error in "f_tester_test_Equal": tier_down Failed testusingfixture.cpp

@ Fatal error in 'f_tester_test_MotEqual"; tier_down Failed testusingfixture,cpp

J:‘jPending Checkins _‘(‘3 Errar List |[=] Cubput:

4.3 Writing Unit Tests using Mocks

1. In unit testing we use mocks whenever we need to break down dependencies
between a class or function we are writing a test for and between a class onfuncti
this unit under test depends on. Reasons for doing this may include lack of critical
resources (e.g. database or network connectivity), large time requiredriaorg
unit tests in a real environment (very typical for consumer electroamng),
probably the most important, complexity of test scenario. Even ifirmtiunder test
depends only on pure computational functions that would deserve representing
these functions with mocks just in order to simplify the testing. Indeed, in order to
test a function with M possible branches, which depends on another function with N
possible branches, we will need to supply M*N test cases in order to provide a
required level of test coverage. This grows exponentially and does not scale well. If
we use mocks, we will need to supply M+N test cases, and this number grows
linearly. For additional useful discussion of the role of mocks read the “Mock
Roles, Not Objects” article attp://www.jmock.org/oopsla2004.pdf

2. As the most of existing automatic mock generators such as EasyMock
(www.easymock.org JMock (vww.jmock.org and NMock (www.nmock.org the
bmock library follows a so-calle@Record/Replay paradigm. We firsRecord our
test scenario in a form of expectations towards mocks to be used indirectly in the
test, and then wRBeplay this test scenario by invoking one or more functions from
the unit under test. In its most simple form a unit test using mocks will look like:

#include <StdAfx.h>
static  BMOCK_VOID_FUNCTION(f,1,(IN( int ,x)))

static void g( int x){
f(x);
}

struct arg_tester {
static const int expectedl = 10;
static const int expected2 = 11;

2

BMOCK_TEST(arg_tester,testArgumentsValidation _OK) {
BMOCK_EXPECT((f(expectedl)); /lrecord a mock expectation
BMOCK_REPLAY; /[switch to replay mode
BOOST_CHECK_NO_THROW(g(expectedl)); //invoke a function under test
BMOCK_VERIFY; [Iverify expectations fulfillement

}

13



3. For a detailed description of mock specification see the next chapter.

4. Unlike JIMock and NMock and similar to EasyMock tiraock library in its
current form records all expectations via direct invocation of mock functions.
Primarily this is done in order to support a strong type checking and a proper
handling of functions overloading. On the flip side this approach currently prevents
from implementing some advanced types of constrains such as Ignore, Less,
Greater, Range, etc. These capabilities might be supported in the future versions of
bmock .

5. Notice the usage of, the BOOST_CHECK_NO_THROW macro, in the function

under test invocation. Using this macro is highly recommended since it guarantees

that any failure in the course of the test execution will be properly diagnosed. For

tests, whichare expected to fail use the BOOST_CHECK_THROW macro (see

http://www.boost.org/libs/test/doc/index.himl

Use BMOCK_REPLAY for switching between Record and Replay modes.

At the end of the test use BMOCK_VERIFY macro in order to validate khat a

expectations have been fulfilled.

8. After the BMOCK_VERIFY macro another Record/Replay cycle could start,
though it's recommended to use this advanced feature wisely and only when it's
really necessary. Otherwise it's better to write a separate test.

NOo

4.4 Specifying Expectations

BMOCK_EXPECT(void_function(argl,arg2, ...))
BMOCK_EXPECT_RETURN (ret_value,function(argl,arg2,...))
BMOCK_EXPECT_THROWitew exception_class(),function(argl,arg2,...))
BMOCK_EXPECT_CALLBACK(callback_functor)
BMOCK_REPEAT(number_of _times_to_repeat)

in_out_raw_mem(input_value,output_value)
in_out_str(input_C_string,output_C_string)
in_out_raw_mem(input_buffer,input_length,output_buffer,output_length)
out_raw_mem(output_value)

out_str(output_C_string)

out_raw_mem(output_buffer,output_length)

in_raw_mem(input_value)

in_str(input_C_string)

in_raw_mem(input_buffer,input_length)

1. Values for input arguments are specified as is
2. Values for output arguments are specified as is. For example:

#include <StdAfx.h>
static  BMOCK_FUNCTIONInt ,f,3,(IN( int ,x),OUT( int ,&y),OUT( int ,*2)))

struct update_arguments {
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update_arguments()
'y_expected(y)
,2_expected(z)
,y_actual(0)
,2_actual(0)
,r_actual(0)

b

static const int y=39;
static const int z=57,
static const int x=25;
static const int r=197;

int y_expected,;
int z_expected,;
int y actual;
int z_actual;
int r_actual;

h

BMOCK_TEST(update_arguments,test_full) {
BMOCK_EXPECT_RETURN(r,f(x,y_expected,&z_expected)) ;
BMOCK_REPLAY;

BOOST_CHECK_NO_THROW(r_actual = f(x,y_actual,&z_ac tual));
BMOCK_VERIFY;

BOOST_CHECK_EQUAL(r,r_actual);
BOOST_CHECK_EQUAL(y,y_actual);
BOOST_CHECK_EQUAL(z,z_actual);

3. Notice, that in the case of OUT arguments what is supplied are values the
corresponding arguments should obtain. Multiple settings are freely supported, for
example (suing the same fixture as above):

static BMOCK_VOID_FUNCTION(g,2,(OUT( int ,&y),OUT( int ,*z)))

BMOCK_TEST(update_arguments,test_multiple) {
BMOCK_EXPECT(g(y_expected,&z_expected));
++y_expected;
++z_expected;
BMOCK_EXPECT(g(y_expected,&z_expected));
BMOCK_REPLAY;
BOOST_CHECK _NO_THROW(g(y_actual,&z_actual));
BOOST_CHECK_EQUAL(y,y_actual);
BOOST_CHECK_EQUAL(z,z_actual);
BOOST_CHECK_NO_THROW(g(y_actual,&z_actual));
BOOST_CHECK_EQUAL(y+1,y_actual);
BOOST_CHECK_ EQUAL(z+1,z_actual);
BMOCK_VERIFY;

}

4. Values for input/output arguments are supplied using a spetiaut _raw_nmem

function, for example:

#include  <StdAfx.h>
using namespace bmock;
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static BMOCK_FUNCTIONint ,f,3,(IN( int ,Xx)
JIN_OUT( int  &,Yy),IN_OUT( int ,*2)))

struct  in_out_arguments {
in_out_arguments()

:y_actual(y_in)

,Z_actual(z_in)

,r_actual(0)
{
BMOCK_EXPECT_RETURN(r,f(x,* i n_out _raw_nmen(y_in,y_out)
, in_out raw_mem (z_in,z_out)));
BMOCK_REPLAY;
BOOST_CHECK_NO_THROW(r_actual = f(x,y_actual,&z_a ctual));
BMOCK_VERIFY;
}
static const int x =25

static const int y in =39;
static const int y out=139;
static const int z in =57,
static const int z_out=157;

static const int r =197;
int y_actual;
int Z_actual;
int r_actual,

3

BMOCK_TEST(in_out_arguments,test_return_value) {
BOOST_CHECK_EQUAL(r,r_actual);

}

BMOCK_TEST(in_out_arguments,test_reference_argument ) {
BOOST_CHECK_EQUAL(y_out,y_actual);

}

BMOCK_TEST(in_out_arguments,test_pointer_argument) {
BOOST_CHECK_EQUAL(z_out,z_actual);

}

5. Notice another possible (and actually classical!) use of fixture.

6. Sometimes even though an argument is specific as input/output all, what isdequire
in a particular test, is its output value. This could happen when an input value has
no meaning for a particular function call (often happens with many system level
APIs), for some reason cannot be predicted by the test, or just is not intefesti
this particular test. This kind of input/output arguments are sometimed call
input/output-output arguments. To specify properly these arguments a special
out_raw_mem function is used. For example (using the same functions):

struct  out_arguments {
out_arguments()
:y_actual(0) /Istill need to initialized
,Z_actual(0)
,r_actual(0)

BMOCK_EXPECT_RETURN(r,f(x,*out_raw_mem(y_out)
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,out_raw_mem(z_out)));
BMOCK_REPLAY;
BOOST_CHECK_NO_THROW(r_actual = f(x,y_actual,&z_a ctual));
BMOCK_VERIFY;

static const int x =25;
static const int y out=139;
static const int z out= 157,

static const int r =197,
int y_actual;
int Z_actual;
int r_actual;

h

BMOCK_TEST(out_arguments,test_all) {
BOOST_CHECK_EQUAL(r,r_actual);
BOOST_CHECK_EQUAL(y_out,y_actual);
BOOST_CHECK_EQUAL(z_out,z_actual);

7. Sometimes in a certain test scenario input/output arguments areyeiraakd as
input-only. For that purpose a specialraw_mem function is used. For example
(using the same functions as above):

struct  in_arguments {
in_arguments()
:y_actual(y_in)
,2_actual(z_in)

,r_actual(0)

{
BMOCK_EXPECT_RETURN(r,f(x,*in_raw_mem(y_in)

,in_raw_mem(z_in)));

BMOCK_REPLAY;
BOOST_CHECK_NO_THROW(r_actual = f(x,y_actual,&z_a ctual));
BMOCK_VERIFY;

}

static const int x =25

static const int y in =39;
static const int z_in =57,

static const int r =197,
int y_actual;
int Z_actual;
int r_actual;

h

BMOCK_TEST(in_arguments,test_all) {
BOOST_CHECK_EQUAL(r,r_actual);
BOOST _CHECK_EQUAL(y_in,y_actual); /Inot changed!
BOOST_CHECK_EQUAL(z_in,z_actual); /Inot changed!
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8. Input/output arguments, which are null-terminated strings, need to be treated in a
special way. For that purpose speamlout_str, out_str, andin_str functions
have to be used. For example:

#include  <StdAfx.h>
using namespace bmock;

static  BMOCK_VOID_FUNCTION(h,1,(IN_OUT( char * const ,str)))

static const char s str[]] = "qwertyuiop[]" ;
static char s_str_exp[] = "asdfghjkl;'zxcvbnm,." ;

struct  in_out_string_argument {
in_out_string_argument()

{

strcpy(buf,s_str);
static const size_tL= sizeof (s_str_exp);
char buf[L];

h

BMOCK_TEST(in_out_string_argument,test_char_OK) {
BMOCK_EXPECT(h(n_out_str  (s_str,s_str_exp)));
BMOCK_REPLAY;

BOOST_CHECK_NO_THROW!(h(buf));
BMOCK_VERIFY;
BOOST_CHECK_EQUAL(mismatch_at(buf,buf+L,s_str_exp) ,L);

9. There is a certain tradeoff between using null-terminated strings and RAW_MEM
buffers. The former are slightly more convenient since there the argumentsitengt
calculated automatically. The latter is safer, especially for Qudilid_OUT
arguments, since in this case maximal output length restriction is validated.

10. By defaultunsigned char * pointers are treated as null-terminated strings. The
main reason for this decision was the fact that many legacy “C” projects use
unsigned char* pointers for null-terminated strings.

11. Themismatch_at function is used to comparing the expected and actual strings
such that it would be possible to report an exact first position where theritwgs st
differ if any.

12.Values of output or input/output arguments, which are arrays or non-typed raw
memory buffers, have to be supplied using a full form ofrtheut_raw_mem,
out_raw_mem, andin_raw_mem functions accordingly (notice that for values of
input arguments only the buffer needs to be supplied one shotddipply these
values usingn_raw_mem). For example:

#include  <StdAfx.h>

#include  <algorithm>

#include  <boost/lambda/lambda.hpp>
using namespace bmock;

static  BMOCK_VOID_FUNCTION(g,2,(
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static

static

static
static

static
static
static
static

struct

RAW_MEM(OUT, void * const ,outbuf,len)
IN( const size t,len)))
BMOCK_VOID_FUNCTION(h,2,(
RAW_MEM(IN_OUT, void * const ,buf,len)
JIN( const size_t,len)))

const unsigned char inp_buf[] = {0x00,0x01,0x02,0x03
,0x04,0x05,0x06,0x07
,0x08,0x09,0x0A,0x0B
,0x0C,0x0D,0x0E,0x0F};

const size t L1= sizeof (inp_buf);

const unsigned char out buff] = {0x10,0x11,0x12,0x13
,0x14,0x15,0x16,0x17
,0x18,0x19,0x1A,0x1B
,0x1C,0x1D,0x1E,0x1F};

const size t L2 = sizeof (out_buf);

const size t DELTA =10;
const size t L3 =L2+DELTA,
unsigned char act_buf[L3];

out_raw_buffer {
out_raw_buffer() {
std::fill_n(act_buf,L3,0);
}

static const size t DELTA =10;
static const size t L3 =L2+DELTA;
unsigned char act_buf[L3];

BMOCK_TEST(out_raw_buffer,test OK) {

}

struct

h

using namespace boost::lambda;
BMOCK_EXPECT(g(out_raw_mem(out_buf,L2),L3));

BMOCK_REPLAY;

BOOST_CHECK_NO_THROW(g(act_buf,L3));

BMOCK_VERIFY;

BOOST_CHECK_EQUAL(L2,mismatch_at(out_buf,out_buf+L 2,act_buf));
BOOST_CHECK_EQUAL(DELTA,index_of(act_buf+L2,act_bu f+L3,_1!=0));

in_out_raw_buffer : public out_raw_buffer {
in_out_raw_buffer()

std::copy(inp_buf,inp_buf+L1,act_buf);

BMOCK_TEST(in_out_raw_buffer,test_in_out_raw_buffer _OK){

using namespace boost::lambda;
BMOCK_EXPECT(h(in_out_raw_mem(inp_buf,L1,out_buf,L 2),L1));
BMOCK_REPLAY;

BOOST_CHECK _NO_THROW!(h(act_buf,L1));

BMOCK_VERIFY;

BOOST_CHECK_EQUAL(L2,mismatch_at(out_buf,out buf+L 2,act_buf));
BOOST_CHECK_EQUAL(DELTA,index_of(act_buf+L2,act_bu f+L3,_1!=0));
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13.1n the last test thindex_of function is used in order to validate that all bytes of the
act_buf are non-zero. For all kind of pointer arguments a NULL value supplied in
expectation is treated as is, that means it's expected to obtain the NUL&r goint
this argument (IN, OUT or IN_OUT). However within IN_OUT argument
expectation pair the NULL pointer is treated as ignore. For example
in_out_raw_mem(NULL,0,NULL,0) would mean “ignore the argument”.

14.For any argument you want to ignore you need to use the IGN(type,name) macro.
for example:

#include  <StdAfx.h>

using namespace bmock;
using namespace boost;

static const int actual =10;
static  BMOCK_VOID_FUNCTION(ig,2,(IGN( int ,x),IN( int ,y)))

BOOST_AUTO_UNIT_TEST(testArgumentsValidationlIGNMacr odifferentValue) {
int x=12;
BMOCK_CONTROL(c);
BMOCK_EXPECT_C(c,ig(actual,x));
BMOCK_REPLAY_C(c);
BOOST_CHECK_NO_THROW(ig(x,x));
BMOCK_VERIFY_C(c);
}

BOOST_AUTO_UNIT_TEST(testArgumentsValidationlIGNMacr oSameValue) {
int x=10;
BMOCK_CONTROL(c);
BMOCK_EXPECT_C(c,ig(actual,x));
BMOCK_REPLAY_C(c);
BOOST_CHECK_NO_THROW(ig(x,x));
BMOCK_VERIFY_C(c);

}
15. Callback expectations are provided for the most recent BMOCK_EXPECT,
BMOCK_EXPECT_RETURN, BMOCK_EXPECT_THROW, BMOCK_STUB,
BMOCK_STUB_RETURN or BMOCK_STUB_THROW. For example:

#include  <StdAfx.h>
#include  <boost/bind.hpp>
#include  <cstring>

using namespace bmock;
using namespace boost;

static  BMOCK_VOID_FUNCTION(f,1,(IN( const char * const ,str)))
static  BMOCK_VOID_FUNCTION(g,1,(OUT( char * const ,str)))

static const char s str[] = "gwertyuiop[]" ;

struct  callback_tester {
callback_tester() {
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std::fill_n(buf, sizeof (buf),0);
BMOCK_EXPECT(f(s_str));
BMOCK_EXPECT_CALLBACK(bind(g,buf));
BMOCK_EXPECT(g(( char *)s_str));
BMOCK_REPLAY;

~callback_tester() {
BMOCK_VERIFY;
}

static const size_tL= sizeof (s_str);
char buf[L];

h

BMOCK_TEST(callback_tester,test OK) {
BOOST_CHECK_NO_THROW(f(s_str));
BOOST_CHECK_EQUAL(mismatch_at(buf,buf+L,s_str),L);

}

struct  callback {
callback() {

std::fill_n(buf, sizeof (buf),0);
}
static const size tL = sizeof (s_str);
char buf[L];
int  x;

%

BMOCK_TEST(callback,test_callback _invoked_by last s tub) {
BMOCK_EXPECT(g((char *)s_str));
BMOCK_EXPECT(f(s_str));
BMOCK_STUB(k(x));
BMOCK_EXPECT_CALLBACK(bind(g,buf));
BMOCK_REPLAY;
BOOST_CHECK_NO_THROW(K(x));
BOOST_CHECK_NO_THROW(f(s_str));
BOOST_CHECK_EQUAL(L,mismatch_at(buf,buf+L,s_str));
BMOCK_VERIFY;

}

16.Usually callback functors are constructed using the Boost libaarigda: :bind
function. Using a stand-alone version of bied function is not recommended due
to potential conflicts with somemock library headers.

17.More then one callback can be specified.

18.1n the current version of tHamock library callbacks are invoked within the scope
of the most recent mock function right after the input arguments validation.

19.Repeat expectations are provided for the most recent BMOCK_EXPECT,

BMOCK_EXPECT_RETURN or BMOCK_EXPECT_THROW. For example:
#include  <StdAfx.h>
using namespace bmock;
using namespace boost;
using namespace std;

static BMOCK_VOID_FUNCTION(f,0,())
struct  repetition_tester{
int result;
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3

BMOCK_TEST(repetition_tester,testVoidFunctionCall_R epetition) {
BMOCK_EXPECT(f());
BMOCK_REPEAT(5);
BMOCK_REPLAY;
for (int i=0;i<5;i++)
BOOST_CHECK_NO_THROW(f());
BMOCK_VERIFY;

}

4.5 Specifying Expectations for Constructor and Destructor

1. Expectations for regular C++ class member functions are specified gaime way.
Currently expectations fdahis pointer are not supported. This limitation might be
reconsidered in the future.

2. In order to specify expectations for constructor and destructor some extra effort is
required. For example:

#include <stdafx.h>

struct  test_mock class {
test_mock_class( int x, int *y);
~test_mock_class();

h

BMOCK_CONSTRUCTOR(test_mock_class,2,(IN(  int ,x),OUT( int *y)))
BMOCK_DESTRUCTOR(test_mock_class);

struct  test_mock_class_fixture {
test_mock_class_fixture()
:X(10)
exp_y(11)
y(0)
,ptr(NULL)
{

const int X;
int exp_y;
int X
test_mock_class *ptr;

3

BMOCK_TEST(test_mock_class_fixture,test_contructor_ destructor) {
BMOCK_EXPECT(ptr = new test_mock_class(x,&exp_y));
BMOCK_EXPECTdelete ptr);

BMOCK_REPLAY;

BOOST_CHECK_NO_THROW({ test_mock_class tst(x,&y);} );
BMOCK_VERIFY;

BOOST_CHECK_EQUAL(exp_y,y);

}

BMOCK_TEST(test_mock_class_fixture,test_contructor_ only) {
test_mock_class *ptrl;

BMOCK_EXPECT(ptr = new test_mock_class(x,&exp_V));
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}

BMOCK_REPLAY;

BOOST_CHECK_NO_THROW(ptrl = new test_mock_class(x,&y));
BMOCK_VERIFY;

BOOST_CHECK_EQUAL(exp_y,y);

[ItierDown

BMOCK_EXPECTdelete ptr);

BMOCK_REPLAY;

delete ptrl;

BMOCK_VERIFY;

BMOCK_TEST(test_mock_class_fixture,test_destructor_ only) {

/IsetUp
test_mock_class *ptrl;

BMOCK_EXPECT(ptr = new test_mock_class(x,&exp_V));
BMOCK_REPLAY;

BOOST_CHECK_NO_THROW(ptrl = new test_mock_class(x,&y));
BMOCK_VERIFY;

Iltest

BMOCK_EXPECTdelete ptr);

BMOCK_REPLAY;

BOOST_CHECK_NO_THROWé(ete ptrl;);

BMOCK_VERIFY;

In order to specify an expectation for a constructor some object needs to be create
in the Record mode. For example:

BMOCK_EXPECT(ptr = new test_mock_class(x,&exp_V));

In order to specify an expectation for a destructor a previously created olgdst ne

to be destroyed. For example:
BMOCK_EXPECTdelete ptr);

Sometimes it might look a bit unusual and require an additional EXPECT-
REPLAY-VERIFY cycle. For example:

BMOCK_TEST(test_mock_class_fixture,test_destructor_ only) {

/IsetUp
test_mock_class *ptrl;

BMOCK_EXPECT(ptr = new test_mock_class(x,&exp_V));
BMOCK_REPLAY;

BOOST_CHECK _NO_THROW(ptrl = new test_mock_class(x,&y));
BMOCK_VERIFY;

Iltest

BMOCK_EXPECTdelete ptr);

BMOCK_REPLAY;

BOOST_CHECK NO_THROWeé(ete ptrl;);

BMOCK_VERIFY;
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4.6 Specifying Stub Expectations

BMOCK_STUB(void_function(argl,arg2, ...))
BMOCK_STUB_RETURN (ret_value,function(argl,arg2,...))
BMOCK_STUB_THROW(ew exception_class(),function(argl,arg2,...))

1. Stubs can be called any number of times (or not at all), and it
does not matter when they are called.
2. The IN arguments of stubs are ignored, and the OUT arguments are treated as OUT
arguments for expectations.
3. For each function one can specify only one stub.
For example:

BMOCK_VOID_FUNCTION(g,0,()
BMOCK_VOID_FUNCTION(h,2,(IN( int ,x),OUT( int &y)))
BMOCK_FUNCTIONift ,f,2,(IN(  int ,x),OUT( int &y)))

BMOCK_TEST(arg_tester,test_void_stub_no_arguments_w ith_other_expectatio
n_multiple_calls_to_stub)
{

int x=4;

int y=8

int z
int z
int r=0;
BMOCK_EXPECT_RETURN(10,f(x,y));
BMOCK_STUB(g());
BMOCK_EXPECT(h(x,y));
BMOCK_REPLAY;
BOOST_CHECK_NO_THROW(g();
BOOST_CHECK_NO_THROW(r=f(x,z_1));
BOOST_CHECK_NO_THROW(g());
BOOST_CHECK_NO_THROW(h(x,z_2));
BOOST_CHECK_NO_THROW(g());
BMOCK_VERIFY;
BOOST_CHECK_EQUAL(y,z_1);
BOOST _CHECK EQUAL(y,z_2);

BMOCK_TEST(arg_tester,test_void_stub_no_arguments_w ith_other_expectatio
n_no_calls_to_stub)
{ |

Int X
int vy
int
int
int r=0;
BMOCK_EXPECT_RETURN(10,f(x,y));
BMOCK_STUB(g());
BMOCK_EXPECT(h(x,y));
BMOCK_REPLAY;
BOOST_CHECK _NO_THROW(r=f(x,z_1));
BOOST_CHECK_NO_THROW(h(x,z_2));
BMOCK_VERIFY;
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BOOST_CHECK_EQUAL(y,z_1);
BOOST_CHECK_EQUAL(y,z_2);
}
4. If there is an expectation and a stub for the same function the expectation eserwrit

the stub:

BMOCK_TEST(arg_tester,test_void_stub_with_arguments _with_other_expectat
ion_multiple_calls_to_stub_expectation_overwrites_s tub)
{

int x=4;

int y=8;

int x_1=3;

int y 1=9;

int z 1=0;

int z_2=0;

int | 1=0;

int | 2=0;

’

BMOCK_EXPECT_RETURN(10,f(x,y));
BMOCK_STUB(h(x_1,y_1));
BMOCK_EXPECT(h(x.y));
BMOCK_REPLAY;
BOOST_CHECK_NO_THROW(h(x,|_1));
BOOST_CHECK_NO_THROW(r=f(x,z_1));
BOOST_CHECK_NO_THROW(h(x,z_2));
BOOST_CHECK_NO_THROW(h(x,|_2));
BMOCK_VERIFY;
BOOST_CHECK_EQUAL(y,z_1);
BOOST_CHECK_EQUAL(y,z_2):
BOOST_CHECK_EQUAL(y_1,I_1);
BOOST_CHECK_EQUAL(y_1,I_2):

5 Specifying Mocks

There are two ways to specify mocks:
* Not Dynamic Mocks- who are specified in a different project than the real
function.
» Dynamic Mocks- who are specified with the real function’s declaration and
definition.

5.1 Specifying Not Dynamic Mocks

BMOCK_VOID_FUNCTION(function_name,#of _arguments,(argument_list))
BMOCK _FUNCTION(return_type, function_name,#of arguments,(argument_list))
BMOCK_CONSTRUCTOR(class_name,#of_arguments,(argument_list))
BMOCK_DESTRUCTOR(class_name);

BMOCK_METHOD(ret_type, class_name, method_name,#of _arguments,(arg_list))
BMOCK _VOID_METHOD(class_name, method_name #of arguments,(arg_list))
BMOCK_CONST_METHOD(ret_type, class_name, method,#of _arguments,(ang_list
BMOCK_CONST_VOID_METHOD(class_name, method,#of arguments,(arg_list)
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IN(type,name)

OUT (type,name)

IN_OUT(type,name)

IN_PTR(type,name)

IN_OUT_PTR(type,name)
RAW_MEM(IN,type,name,input_length)
RAW_MEM(OUT,type,name,max_output_length)
RAW_MEM(IN_OUT,type,name,max_output_length)
CLBK(type,name)

IGN(type,name)

1. In order to use these kind of mocks BMOCK_GENERATE_CODE should not be
defined.

2. Mock functions are specified with an IDL-like macro annotation.

3. Built-in and string (includinginsigned char * pointers) types input arguments are
specified using the IN(type, name) macro.

4. Built-in and string (includinginsigned char * pointers) types output arguments are
specified using the OUT(type, name) macro.

5. Built-in and string (includinginsigned char * pointers) types input/output
arguments are specified using the IN_OUT(type, name) macro.

6. Pointer (void, partial types) input arguments are specified using the INtYPER(
name) macro.

7. Function pointers input arguments are specified using the CLBK(type, name)
macro.

8. Pointer (void, functions or partial types) input/output arguments are specifreg usi
the IN_OUT_PTR(type, name) macro.

9. Raw-memory input arguments are specified using the
RAW_MEM(IN,type,name,input_length) macro.

10. Raw-memory output arguments are specified using the
RAW_MEM(OUT,type,name,max_output_length) macro.

11.Raw-memory input/output arguments are specified using the
RAW_MEM(IN_OUT,type,name,max_output_length) macro.

12.1n order to ignore the argument’s value use the IGN(type,name) macro.

13.For any argument with a non-built-in type you will need to decide about its
serialization mechanism. It could either be a hexadecimal dump or atedmat
output. If it's hexadecimal dump you will need to declare it as a RAW_MEM with
length 1. If it's a formatted output will need to define for it << (shift left) and >
(shift right) C++ operators within the std:: namespace. For example:

#include <StdAfx.h>
#include <ijostream>
#include  <semaphore.h>

namespace std {
ostream & operator <<(ostream &os, const sem_t &s) {
0S << s.sem << "' << s.nbWaiters;
return  os;
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istream & operator >>(istream &is,sem_t &s) {
char blank;
is >> s.sem;
is >> blank;
is >> s.nbWaiters;
return is;

14.Enum serialization is supported in test mode. For details on console mode support
see BMock Console Mode chapter.

15.1f a data structure has internal pointers (e,g, char *) to be dynamicallatalioc
during de-serialization, the programmer can use the function
bmock::get_buffer(ptr, length) which allocates memory and takes care of the
memory cleanup (void* are treated as unsigned chars*) . To be more accurate this
problem exists only for plain “C” structures, which do not have destructors. For
example:

struct  serialization_test_data2 {

serialization_test_data2()
.data(NULL)
,length(0)

{

int *data;

char * Str;

void * data_;

2
namespace std {

inline  ostream & operator <<(ostream &0s, const

serialization_test_data2 &td) {

os<<*td.data;

os<< ''

os<<td.Str;

os<< ''

0s<<( unsigned char *)td.data_;

return  0s;

inline  istream & operator >>(istream &is,serialization_test_data2

&td) {

char blank;

bmock::get_buffer(td.data,1);

is>>*td.data;

is>>blank;

bmock::get_buffer(td.Str,9);

is>>td.Str;

is>>blank;

bmock::get_buffer(td.data_,36);

is>>(  unsigned char *)td.data_;

return is;
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}

5.2 Specifying Dynamic Mocks
1. Dynamic Mocks can be declared only if BMOCK_GENERATE_CODE is
defined. And in this mode they are the only type of mocks that can be specified.
2. In order to generate mocks BMOCK_USE_MOCKS should be defined. If (for
example for release purpose) one wants to build all the function as regular
functions one only needs to not define BMOCK_USE_MOCKS.
3. A dynamic mock for a function/method or void function is specified this way:

BMOCK_SPECIFIC_MACRO
Implementation of the function
BMOCK_END

For example:

BMOCK_VOID_FUNCTION(f,0,()
x=0;
BMOCK_EN

BMOCK_FUNCTION(int,function_k,0,())
return O;
BMOCK_END

BMOCK_METHOD(int,test_generate_mock_class,h,1,(IN(int,x)))
my_val=x

;return my_val;

BMOCK_END

BMOCK_CONSTRUCTOR(test_generate_mock_class,1,(OUT(double&,x)))
my_val=24;

x=my_val;

BMOCK_END

The bmock function declaration macros are the same for dynamic and not dynamic
mocks.

4. In order that a BMOCK_TEST will generate a mock for a function declared as a
dynamic mock the macro BMOCK_CREATE_FUNCTION_MOCK should be
used at the beginning of the test.

5. BMOCK_CREATE_FUNCTION_MOCK can recive as an argument :

* The function name BMOCK_CREATE_FUNCTION_MOCK(f);-the test
will generate a mock for f.

* A module name followed by a *
BMOCK_CREATE_FUNCTION_MOCK(C_MODULE_NAME®*);-the
test will generate a mock for all functions with C_ MODULE_NAME at the
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beginning of their name(c_MODULENAME_F etc.) (that were declared as
dynamic mocks).

» The function declaration (with or without the argument names) inside
guotation marks.
BMOCK_CREATE_FUNCTION_MOCK("void f_1(int )");
BMOCK_CREATE_FUNCTION_MOCK("int* f(int *,char &, string)");-
the test will generate a mock for the specified function only (not for the
other overloads).

6. In order that a BMOCK_TEST will generate a mock for a method declared as a
dynamic mock the macros BMOCK_CREATE_METHOD_MOCK should be
used at the beginning of the test.

7. BMOCK_CREATE_METHOD_MOCK can recive as an argument :

* Aclass name BMOCK_CREATE_METHOD_MOCK(class_name);-the test
will generate a mock for all methods of the class (that were declared as
dynamic mocks).

* BMOCK_CREATE_METHOD_MOCK(class_name::my_method);-the test
will generate a mock for the method my_method.

* BMOCK_CREATE_METHOD_MOCK(class_name::method_name_prefix*);
-the test will generate a mock for all the methods of the class that have this
prefix.

* The method declaration (with or without the argument names) inside
guotation marks.

BMOCK_CREATE_METHOD_MOCK("void class::method_f 1(int)");
BMOCK_CREATE_METHOD_MOCK("int* class::method_f(int *,char
&, string)");- the test will generate a mock for the specified method only
(not for the other overloads).

8. The functions that the test did not generate a mock for will be treated as regular
functions.

9. In order that the code would compile without the boost library one needs to
include some boost files. The directory Boost\boost for_production_code holds
all the necessary files.

5.3 Specifying Mocks for COM Objects

1. At a bottom line Microsoft COM objects are translated into C++ absilastes
with a set of pure virtual functions. Therefore for any COM object in principle its
mock version could be created.

2. In order to create a mock version for some COM object a new class has to be
derived from the original COM object’s interface redefining ALL its moels
including those, which are defined for the IlUnknown interface. For example:

#pragma once
#include  <comdef.h>
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#include  <initguid.h>
#include  <imceprop.h>

class CMock IMCMpegVideoEncoder :
public IMCMpegVideoEncoder
{

public :
STDMETHOD(get_VideoMpegType)(THIS_ LPDWORD Ipdw MpegType);
STDMETHOD(put_VideoMpegType)(THIS_ DWORD dwMp egType);

/lother methods of IMCMpegVideoEncoder

HRESULT STDMETHODCALLTYPE Queryinterface(

REFIID riid, void _ RPC_FAR *__ RPC_FAR *ppvObject);
ULONG STDMETHODCALLTYPE AddRef(  void );
ULONG STDMETHODCALLTYPE Release( void );

I3

3. Thenin a separate .cpp file a mock version for each method has to be specified. For
example:

#include  <stdafx.h>
#include  "mock_mpeg_dig.h"

BMOCK_FUNCTION(HRESULT,
CMock_IMCMpegVideoEncoder::GetDefaultVideoSettings,
3.(
IN(DWORD,dwMpegType),
IN(DWORD,dwVideoMode),
OUT(mpeg_v_settings*, pVSettings)

)

BMOCK_FUNCTION(HRESULT,
CMock_IMCMpegVideoEncoder::put_VideoSettings,
1

(IN(mpeg_v_settings*, pVSettings)
)

4. Specifying a constructor or a destructor for this kind of mock classes is usually not
required.

6 Using BMock Console Mode

1. The BMockConsoleApp project template is intended to support integration with
Java version of thEitLibrary using the same definition of mock functions.

2. In this mode expectations are not set andtheck library prints names of all
functions and values of their input arguments into standard output stream. In
addition it reads values of output arguments from the standard input stream.

3. The BMockConsoleApp project template usesBbest.Program_optiorgorary in
order to ensure a consistent handling of all command line arguments. In order to
add declaration and processing of your unit-specific command line arguments
modify accordingly the main.cpp file automatically created by the
BMockConsoleApp project wizard:
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#include <stdafx.h>

int cpp_main( int argc, char *argv(]){
bmock::options opts( "<put your application name here>" );
opts.add_options()
/Iput your application options here
/l(see http://www.boost.org/doc/html/program_option s.html)
[[for format specification

bpts.parse(argc,argv);
/Irun your application here

return  0O;
}
4. The format specification for adding application options to bmock::options is as
follows:
bmock::options opts( "<put your application name here>" );
opts.add_options()
("custom_option1" , "boolean option” )
(' "custom_option2" \value< int >(), "integer option" )
( "custom_option3" wvalue< int >()->default_value(-1), "another
integer option” )

The first parameter is the option name, the second is information about the fvidere(i
is a value), the third is the option’s discription. In this example theofotsbn has no
value the second has value of type int and the third has value of type int with default
value -1.
For more options seetp://www.boost.org/doc/html/program_options.html
5. The functionparse(argc,argv) must be called so that the options defined by the
command line will be saved.
6. bmock::options has also a
template <typename T>T get( const std::string &opt _name) function.
When T is a bool it returns whether the option was defined or not.
If the option has a value, T can be the value type, and the output of the function will
be the value defined for the option.

7. Bmock::option’s function:
bool defined( const std::string &opt_name)

is the same as get < bool>.

8. All BMockConsoleApp handle a special —no_prompt switch. When this switch is
supplied via command line, all mock argument names will be printed on a separate
line (more convenient for integration with the Fit Library). If not supplied, output
argument names and values will be printed on the same line separated by the “="
prompt character (more convenient for interactive mode).

9. In addition a —input=<file_name> switch is supported. When this switch is supplied
all values of output arguments are read from the specified file. When an end of the
input file is reached values of additional output arguments will be read lfi®m t
standard input. This feature allows a lightweight automation of running complex
testing scenario when it would be more convenient to pass through some initial
sequence of mocked function calls automatically.
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10.The BMockConsoleApp template automatically configures the —no_prompt and the
—input=input.dat command line. It also adds an empty input.dat file to the project.

11.Thebmock console mode provides a built-in support for multi-threading. That is if
two or more threads are trying to write to the console pipe they will beizedial
through a mutex semaphore embedded within the console pipe infrastructure.

12. Any input line starting with #& (dash) character is treated as a comment and
ignored. In order to put a real # dash symbol as the first character put it t##te: “

13. Another option is to use the FIT log file of a previous run as the input (bmock
recognizes that this is a log file by the log extension). This option uses only the no
prompt switch. This option is run under debug mode and initializes a debug
breakpoint if there is a difference between this run and the previous run describe
by the log file.

14.By running with the log file one can insert a breakpoint in the run by inserting a
“@” at the beginning of the line in the log file where he wants to break. In order to
put a real @ symbol as the first character of a line, put it twice: “@@”".

15.1n console mode bmock allocates memory for return pointers and double pointers
out arguments. The default behavior of bmock is to also take care of their deletion,
in order to designate that the pointer is deleted externally by the client’s
function/method and thus bmock does no need to take care of its deletion one
should specify the function or out argument as:

BMOCK_ED_FUNCTION(console_custom_type *k,0,());
ED_OUT(console_custom_type **,ptr))
IN_OUT_ED(console_custom_type **,p_x))

16. The default behavior of bmock when specifying a function, whose return value is a
void pointer or has an OUT argument which is a double void pointer, is to read a
numeric value. If the pointer is going to be de-referenced one needs to use the
macros:

BMOCK_ALLOC_FUNCTION(void*,f_alloc,0,());

ALLOC_OUT(void** ,x)

IN_OUT_ALLOC(void** ,x)

If the pointers are externally deleted one should use the “ED” macros abeldscr
above.

17.1n order to specify a function, whose return value is a pointer to an incomplete type
or has an OUT argument which is a double pointer to an incomplete type, one needs
to use these macros:

BMOCK_ICP_FUNCTION(incomp*,f_incomp,0,());
ICP_OUT(incomp** ,x);
IN_OUT_ICP(incomp** ,x))

18.When specifying a function, whose return value is a function pointer or has an OUT
argument which is a double function pointer, one can choose from two options:

» Specify through the input stream the correct numeric value of the function
pointer.

* If the numeric value is unknown one should specify it with the macro
BMOCK_REGISTERhe function pointer before the beginning of the test run.
BMOCK_REGISTER_METH®Tacro should be used to declare methods. This
macro works with either static or non static member functions.
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for example:

int fool(){ int x=0; return x;}

BMOCK_REGISTER(fool);

class testclass {
void f();
}

BMOCK_REGISTER_METHOD(testclass, f);

If the function pointer is of a mock function one can specify the function in
the mock declartion like this:

static  BMOCK_ENTRY(FUNCTION@t ,f00,0,()),fo0)

Now when specifying through the input stream the function name, bmock
knows how to convert it to the correct numeric value.

19. Enum serialization in console mode is partially supported. Mocks can receive
enums as IN arguments but only int value will be printed to the console. For OUT
arguments and return values the console will expect the int value of the enum.

20.1f one wants to use a dynamic mock as a mock he should declare that using the
macro’s BMOCK_CREATE_METHOD_MOCK and
BMOCK_CREATE_FUNCTION_MOCK inside the cpp_main. (the macro’s are
used as explained in the dynamic mocks chapter)

6.1 Integration with the FIT Library

1. Thebmock library comes with a built-in support for integration between console
mode and popular Framework for Integrated Tests (FIT) library
http://sourceforge.net/projects/fitlibraryhe FIT library is mostly useful for writing
acceptance tests.

2. Acceptance tests are prepared in a form of HTML tables. For example:
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Sample Event Queue Consumer

com.nds.bmock.console.SampleQueueConsumer

com.nds.bmock.console.SampleSetupFixture
Field1 Field2
123 579

com.nds.bmock.console.EventJournal

eventType eventPayload logRecord? counter?
123 579, A Log Record0 | 1
123 579, A Log Recordl 2
123 579, A Log Record2 | 3
123 579, A Log Record3 4
123 579, A Log Record4 | 5
123 579, A Log Record5| 6
123 579, A Log Record6 | 7
123 579, A Log Record7 | 8
123 579, A Log Record8 9
123 579, A Log Record9 10

3. The FIT library comes with a handy folder runner which scans a particular file
folder for test files and publishes results in another specified foldex might be
configured to be launched under Eclispe as follows:
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Create, manage, and run configurations
‘Run & Java application

| bype filter text
- dinit Test
Al AlTests
& Eclipse Application
A Equinax O5Gi Framework
] Java Applet '
=& Java Application
#-Ju WUnit
~J4 2Unit Plug-in Test
[l W Application

4. The input and output folders are specified as follows:
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X

Create, manage, and run configurations

Run a Java application @

B2 s

'''' Marme: |RunFit
bype filker bext - -
| m JRE| L Classpathl B Sour’ce| % Envirnnment| = Q:rnmon|
- dilini
& JJ S, fe: —Program arguments:
“oddD AlTests
----- & Eclipse Application tests resiils ;I
----- & Equino D5Gi Framewark.
""" Jawa Applet
B Java Application ;I

#-Ju it Variables... |
- Jt JUnit Plug-in Test
----- Bl ST application

— M arguments:

=

I~ |
‘ariables.,, |

rWorking directory:

(% Default: |4 fworkspace loc:EMackProsy:

" other: |
Worlepace. | | File Svstem.. | Wariables o |
Apply. | Revett |
(7} Run Close |

5. In the example above tf8ampleQueueConsumer is so-called DoFixture class
specified as follows:

i mport com.nds.bmock.console.Proxy;
i mport fitlibrary.DoFixture;

public cl ass SampleQueueConsumer ext ends DoFixture {

private transient String msg;

private transient final Proxy proxy ;

private transient final AmsLog log ;

private transient final SampleSetupFixture consumerData ;
private transient final EventJournal eventJournal

publ i ¢ SampleQueueConsumer() t hr ows Exception {

super ();
t hi s. proxy = new Proxy( this);
this.log = new AmsLog( t hi s);

t hi s. consumerData
t hi s. eventJournal

new SampleSetupFixture( t hi s);
new EventJournal( t hi s);

}
6. Here theProxy class comes from the com.nds.bmock.console.Proxy package, which
is supplied within the bmockConsole.jar file within the \Boost\lib directory.
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7. By default this class’sun() method will look for an .EXE file, which is located in
the current directory (where the FIT FolderRunner is running) and has the same
name as the target class name (supplied in the Proxy constructor). In toidgrarti
case the Proxy class will look for a SampleQueueConsumer.exe file, which is
supposed to be a norntahock console mode application. All pipe wire and
method call dispatching is performed automatically.

8. In case your bmock console application is located in another directory you can use

the overloaded Proxy constructor:
publ i c Proxy( fi nal Object fixture, final String dir)

where dir parameter is the path to bmock console. The path can be absolute or
relative. Remember to use double backslashes in the path string.

9. By convention the Proxy class will look for the same class and method name as
specified in the console pipe text. For example, it will try to automatioadlp the
“PscAdpater::getOpCode” string into the getOpCode() method of the PscAdapter
class defined within the same package as the target class (supplie@toxe
constructor). It will first try to obtain a pointer onto Psc object from the taigss
through the getPscAdapter() method. If not successful it will create & siogy of
such object and will use it for all methods.

10.By convention all IN arguments are specified as is and OUT and IN_OUT

arguments are specified as arrays. For instance:
publ i c Integer getOpCode( final Integer hCatalog

, final Integer hProg
, final Integer[] opCode)

opCode[0] = 1;
returni;

}

11.Return value will be automatically printed into the pipe.

12.In addition the Proxy class provides a special support for event queues. For that
purpose the Event queue class has to be passed as an argument to the Proxy class
start() method, as follows:

public voi d setUp() t hr ows Exception {
t hi s. proxy .start(AmsQueue. cl ass);

public voi d tearDown() t hr ows Exception {
t hi s. proxy .stop();
}

13. Running the proxy in setup() and stooping in tearDown() methods of DoFixture is a
good practice and highly recommended.

14.1n the example above events are submitted by using a form of ColumnFixture as
follows:

i mport fit.ColumnFixture;
public cl ass EventJournal ext ends ColumnFixture {

private final transi ent SampleQueueConsumer consumer ;
public transient Integer eventType ;
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public transient String eventPayload ;

publ i ¢ EventJournal( final SampleQueueConsumer consumer) {
super ();
t hi s. consumer = consumer;

}
publ i ¢ String logRecord() t hr ows Exception {
t hi s. consumer .sendEvent(
new AmsEvent( t hi s. eventType
, t hi s. eventPayload ));
return this.consumer .getLogMsg();
}

}

15.This ColumnFixture is in turn retrieved from the DoFixture class as folldves (t
FIT library convention):

publ i ¢ EventJournal
getComDotNdsDotBmockDotConsoleDotJunitDotEventJou rnal() {
return this.eventJournal ;

}
16.Sending an event is simple as follows:

publ i c voi d sendEvent( final AmsEvent evt) t hr ows Exception {
t hi s. proxy .put(evt);
}

17.The AmsQueue class in example above has to be derived from the EventQueue
class as follows:

public cl ass AmsQueue extends EventQueue {
publ i ¢ AmsQueue(Proxy proxy) {

super (proxy);
}

public voidgetEvent( final Integer[] eventType
, final String[] eventPayload)
t hr ows InterruptedException

fi nal AmsEvent event = (AmsEvent) super .get();
eventType[0] = event.getType();
eventPayload[0] = event.getPayload();

}
}

18.Thebmock console infrastructure performs all required synchronization internally
and ensures that only one event will be submitted and processed at once.

19.Thebmock console infrastructure provides also supports “C” functions according
to the following convention: a) any string in a form of “Module_Function” will be
treated as a method “Function” of class “Module”. Any string in a form of
“Function” will be treated as a method of the main DoFixture class, if any.
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20. Thebmock console infrastructure provides support for method with byte array
arguments:
» For methods with byte[] in arguments it automatically translates the
hexadecimal input to bytes.
* For methods with byte [] [] out arguments it automatically translates the out
argument to hexadecimal value.
* For methods with byte [] [] in_out arguments it supports the translation both
ways.
21. Thebmock console infrastructure also contains the class ByteArray which supports
translation between Hexadecimal strings and byte arrays.
22.The class contains three constructors:
ByteArray(yte[] array_)
ByteArray()
ByteArrayfinal String Hex)
and these methods:

int length()

byte[] getBytes()

String toStringHex()

void hex2bytefinal String Hex)

In order to receive a hexadecimal string from a byte array one needs to use the
toStringHex function as follows:

final byte[] byte = new byt e []{123,31};
final ByteArray array= new ByteArray(byte );
String str=array.toStringHex();

assert Equal s(str, "7B1F");

There are two ways to receive a byte array from a hexadecimal string :
1.

final String char_= "TB1F" ;

final ByteArray array= new ByteArray();
array.hex2byte(char_);

final byt e[] byte =array.getBytes();

assert Equal s(((Byte)byte [0]).intValue(),123);
assert Equal s(((Byte)byte_[1]).intValue(),31);

final String char_= "TB1F" ;

final ByteArray array= new ByteArray(char_);
final byte[] byte =array.getBytes();

assert Equal s(((Byte)byte [0]).intValue(),123);
assert Equal s(((Byte)byte [1]).intValue(),31);

BullseyeCoverage

. BullseyeCoverage is a code coverage analyzer for C++ and C that tells you how
much of your source code was tested.

39



2. The tool supports both function coverage and condition coverage.
3. lItintegrates with Microsoft Visual Studio.
4. For more information see http://www.bullseye.com.

8 Known problems

23.RAW_MEM arguments with special, such as TLV, length treatment are not
properly supported. Will be fixed in some future version. In the meantime specify
them as RAW_MEM(IN_OUT,...) and try to play with the use some fixed length.

24.Keeping mock function declaration in a component header is not properly supported
yet. Planned to be dealt with in some future version.

25.Under Windows 2000 the memory leak detector needs to be copied into the Debug
directory. The easiest way to achieve this is to modify the corresponding post-build
event as follows (a standard support will be provided in the next version):

copy [ B "$(v3InskallDicd, b, 00 A Boostlibydbghelp dlt " PE(OOEDin" ;I

"$O0ukDir ) $ TargetFileMame)" --result_code=no --report_|evel=detailed --report_format=xML

o o

Macros=>=

Ik Cancel

4

26.The current version of the Boost.Threads library causes a memory leak of 32 bytes.
A deep source code change of the Boost.Threads library is required in order to

eliminate this memory leak. It might be done in some future version bitbek
library.
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