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CHAPTER I 
SOFTWARE TESTING AND TEST CASES 

Software testing is the process of investigating the quality of a soft-
ware system. The most common activity in software testing is send-
ing input to the system under test and then examining the result to 
determine a pass or fail result. The seven topics in the chapter deal 
with test cases, the single most important entity for all software test-
ing activities. 

1.1 Test Cases 
A test case normally consists of at least the following items: a test 
case ID, a test case input, and a test case expected result or state. 
For example, suppose a component under test is simply a function 
Sum (x, y) which accepts two integer arguments, x and y, and re-
turns their sum. A test case always produces a result of either pass 
or fail. In situations where input is sent to a software system and 
there is no expected result, and therefore does not produce a pass or 
fail result, the process is more accurately called test analysis or test 
exploration rather than a executing a test case. Data for a single test 
case for SumQ might look like: 

ID: 001 
inputl: 3 
input2: 4 
expected : 7 

If the test case is intended to be executed by test automation through 
the use of a test harness program, the test case might be part of a 
data file of test cases along the lines of: 

001:3:4 : 7 
002: 2: 2 : 4 
003:0 : 6:6 
et c . 

If the test case is intended to be executed manually, the test case 
might. be pa rt of a document which also contains a list of step-by-
step instructions for performing the test: 
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CHAPTER I - SOFTWARE TESTING AND TEST CASES I I 

I .4 Test Suites 

A test suite is a collection of tes t cases. Different test suites arc typi-
cally used for different purposes. Build Verification Tests (BVTs) 
arc a suite of tests run just after a new build of the system under 
development has been created. The purpose of a BVT test run is 
to determine whether or not the new build of the system meets 
a set of minimal requirements so that software test engineers can 
effectively test the build and so that development engineers can ef-
fectively continue to add new features and fix existing bugs. BVTs 
often contain one or more test cases which verify that the system 
under test can be successfully installed - if the system under de-
velopment cannot be installed than it is unlikely that any effective 
testing or development can be performed. BVTs often contain a set 
of basic functionality tests for the same reason. Test cases in a BVT 
suite are generally automated tests so that the BVT suite as a whole 
can be automated as part of the build process. If a new build of the 
system under development passes all tests in the BVT suite, then 
team members are notified that the build is released to test. If the 
new build fails one or more tests in the BVT suite, then team mem-
bers typically receive a message that the build has failed the BVT. 

Developer Regression Tests (DRTs) are a suite of tests run against 
new code before the new code is checked into a source code control 
repository. DRTs are sometimes performed by individual develop-
ers after they write new code, or sometimes performed as part of 
an automated source code check-in system. The larger and more 
complex the system under development is, the more likely it is that 
DRTs will be used as part of the development process. 

A full test pass suite generally consists of every current test case. 
Full test pass suites are run before any milestone type of release 
of the system under development, such as a beta release, an agile 
iteration release, or a major milestone (MM) release. A full test pass 
is also run before the final release of a product. Final releases are 
sometimes called RTM (release to manufacturing in the case where 
the system is transferred to physical media such as a DVD disk), 
RTW (release to Web in the case where the system is made available 
as a download via the Internet), or RTO (release to operations in 
the case where the system is a Web application and is turned over to 
a group in charge of hosting the application on Web se1vers). 
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CHAPTER 3 
PROJECT MANAGEMENT CONCEPTS 

The more complex a software testing effort is, the more likely it is 
that standard project management techniques will be useful to help 
the effort succeed. The seven topics in this chapter describe various 
project management principles and approaches which are useful in 
a software testing environment. 

3.1 The Software Development Life Cycle 
The software development lifecycle (SDLC) is a general term that 
refers to the overall process of creating a software system. There 
are several common categories of SDLC methodologies and many, 
many variations on each category. From a software testing perspec-
tive it is useful to categorize the type of SDLC methodology be-
ing used in a particular project, because different testing strategies 
and techniques are generally better suited for different types of 
methodologies. · 

The waterfall model is one of the oldest SDLC methodologies. The 
development process is organized into five distinct phases: require-
ments, design, implementation/ coding, verification/testing, and 
release/maintenance. In the requirements phase, a highly detailed 
description of the system's goals is specified. The design phase 
results in a set of documents which describe the architectural details 
of the system. In the implementation phase, the system is actually 
coded by developers. The system is thoroughly tested in the veri-
fication phase. In the maintenance phase, the system under test is 
deployed and integrated with existing systems if necessary. In the wa-
terfall model, each of the five phases is performed sequentially. The 
waterfall model tends to be well suited for software systems where 
requirements will not change during the development process, such 
as medical systems and weapons systems. In general, testing activi-
ties in a project which uses the waterfall methodology are highly 
structured, emphasizing the use of formal specification documents, 
detailed reporting, and traditional project management principles. 

The spiral model is similar to the waterfall model in that 
there are a set of five general phases - requirements, design, 
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CHAPTER 6 . UNITS. MODULES 
.ANO COMPONENTS 91 

. contilin" a K,-y mmwd No&·atth Box whirh h . 
111f'\ , r RE< ;_DWORD ~{' I to 0. Ry <'han~ino- th a~ a (llrfau lt value 
t',r t) I' . . f . .., at va \If' to I th 

·h hnx ,\1'1 11 no1 ><' d1splay<'d. R<'gi!ltrv V'tlur!I · r ~~r< . . , ' • ran also h<' ma-
. l~trd usmg trx1-hasrd .re~ chua ftl f' :{ in con· . . n•P11 Jtinrt,rin with thr 

rr~rdit.rX<' tool. 

11. ,_ !:\''-trill registry data is storrd in mulfiplf' lonuion" 
1, • , · . • . . ' ., on a tr;t ho<1 t 

.-t,inr. l hr exart physical locat1om of data !!tort'" h' h n,;:t, . . · -~ w 1r makr 
up thr systr1~1 registry vary dcpendm~ upon whirh vr rsinn of Win-
dows is nmnmg on the test host machmr . Most variants of thr L nix 
operating system do not have an equivalrnr to thr Window<1 rrgistry 
application program global data store. Jn general. Unix variants 
store application data as ordinary text files in the etc/ dirrctory 
an<l its subdirectories, and store user data in the /usr dirf'ctory or 
the user's ~ home directory. On vVindows systems, the use of such 
trxt files is a possible alternative to the system registry, and these 
files usually have an .ini (initialization) or .con fig (configuration ) nlf' 
rxtens1011. 

Review Question 
Suppose you are testing some software application on a Windows 
system. The application behaves differently depending upon the 
identity of the current logged on user. You suspect the problem may 
be in the system registry. 'Which of the following system registry 
values is most likely the cause of the behavior? 

a. Hive=HKEY _LOCAL_MACHINE,Key= Fullfunction, Value= 
REG_DWORD 0. 

b.Hive= HKEY _LOCAL_MACH INE, Key = F ullF unction, Value= 
RegistryTypeString 0. 

c. Hive = HKEY _CURRENT _USER, Key = Full Function, Value = 
REG_DWORD 0. 

d. Hive =HKEY _CURRENT_USER,Key= FullFunction, Value = 
Registry TypeString 0. 

6-7 Stub Testing and Mock Testing 
St ul) · • · . II rchtivelv simple testmg 1s the process of rre,,t111g a s111a , '. · . . 
l>la · J I . . r· 1· ·d1tv which can u· 10 dn m<·thocl ,-vith very Iittl t> ti any unc ion, • 
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. ler test The term mock testing gener-
1 . 11 ·d b\/ the system urn · · . JC c ,1 c 1 • , . the placeholder 1s an OOP 
all ' refers to a sin11lar process w iere . 
' } . I · t with the use of a code library. The 
obi' ect and 1s createc 111 par . . · I · I by example. Consider a system which 
concepts arc best exp anicl . f . 

k 
. 

1
. 

0
. 111 reservations. A code smppet o a system which 

ma cs air me ig • k h' l'k · . . --' . OOP IJaradigm might loo somet mg , e this: 
1s destgncu us111g an 

Flight fl t= new Fl i gh t (u60 3u); 
s t r i ng seat = u16e"; . _ w Reservation(}; Reservati on res - ne 
r e s .Make(flt, seat); 
II code to verify state 

Tl fi t tes a Flight obiect and the third and fourth 
1c rst statemen crea J , 

t. Notice that in order to make a 
statements make a seat reserva 10n. 
reservation, a Flight object must already exist. ~ow suppose _you 
wish to test the method which makes a reservatwn but the :light 
class has not yet been implemented. One solution is to create simple 

stub code along the lines of: 

public class Flight { 
private string flightNumber; 
public Flight(string flightNumber) 
this.flightNumber = "999"; 
} 

} 

Here, the stub constructor merely assigns a dummy value to the 
flight number. Now a minimal Flight class exists and software test 
engineers can call and exercise the Reservation.Make0 method to at 
least a minimal extent until the actual Flight class is implemented. 
In some testing scenarios stub code is created by testers with devel-
opment skills, and in other scenarios testers make a request to the 
development team to create stub code for the purposes of testing. 
In general, the main problem with stub code is that because stub 
code has minimal logic and functionality, testing the methods in 
the SUT which rely on the stub code is often quite rudimentary. 
Of course stub code with complex functionality can be written but 
the level of development effort required to do so can be close to 
the level of effort necessary to implement the actual class being 
stubbed. 
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k 
obi'ect libraries are frameworks which help with th . Moc . , 1 , . , . , . . . c creation 
b code with some J,ts1c simulated fun ct1onal1ty M k l'h of slll . . • oc I rar-
· st for most common programmmg languages which ies eJ<t . . · support 

oOP design. Examples mdudc NMuck fc~r th e_ C# language and 
Mock for the Java language. Mos~ mock h?raries require that the 

J ystent under development be des1gnccl usmg an interface-imple-
:11entation paradign~. Tl~is means that e~ch class is separated into 
an interface part w~11ch lists ~he methods 111 the class, and an imple-
111entation pa_rt which sup!Jhes the actual logic code. For example, 
testing the flight reservation system described above, where the 
flight class has not yet been implemented might resemble some-

thing like: 

rMoc k mockFlight = new 
oynamicMock(typeof(IFlight) ); 

mockFlight. Expects ( . . . ) ; 
string seat= "16eu; 
Reservation res= new Reservation(); 
res.makeFlight(mockFlight, seat); 
mockFlight.Verify(); 

Notice that the creation of a mock object uses an interface. To sum-
marize, in situations where classes in the SUT have not yet been 
implemented, testing with mock objects allows developers or test 
engineers to simplify the creation of placeholder code with a mod-
erate amount of logic so that the system under development can be 
tested until the missing classes are completed. 

Review Question 
Which of the following statements is most often true about stub 
testing and mock testing? 
a. In general, stub methods are more complex than mock objects. 

Stub methods are typically created with the help of a framework 
library, and mock objects are typically coded from scratch. 

b. In general, stub methods are less complex than mock objects. 
Mock objects are typically created with the help of a framework 
library, and stub methods are typically coded from scratch. 
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