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In this chap u will learn to:
 differentiate een systems and program test data
* test your solution with the test data created at the
design stage, comparing actual output with that
expected

» demonstrate the features of anew system to users,
facilitating open discussion and evaluation

W(hﬁjf&?ill make you more able to:

o tify and evaluate legal, social and ethical issues in
0 anumber of contexts

construct software solutions that address legal, social

P
60 and ethical issues

Q} * apply appropriate development methods to solve
.Q software problems
S » apply amodular approach to implement well-stru
software solutions and evaluate their effectiven

» apply project management techniques.to M ise the
productivity of the software developm x

 create and justify the need for théwvari pes of
documentation required for asoft\@ lution

 select and apply approphiate are to facilitate the
design and development of are solutions

 assess the relationship the roles of people
involved in the'soft @ elopment cycle

* communicate the, % involved in a software
solution to a%e&) ienced user

 use acollaborae approach during the software
development cycle

» develop effective user interfaces, in consultation with
appropriate people.

g

Testing the software

solutions
e levels of testing

— unit or module
- progr®§

gdlution

larger file sizes

60
>
— response times

— volume data

¢ benchmarking
e quality assurance

produced
e communication
— test results

specifications

&
S

o
O

Reporting on thetesting pro
¢ documentation of the testd

— useof CASE wt%tlsﬁ(o'\

W

In this chapter é(}m@iill learn about:

ution

design specifications

L — mix of transaction types

Cesse

aﬂ@ output
o

o
c

« comparison of the solution with the original

e generating relevant test data for complex

. t)ﬁ;‘jlive test data to test the complete

— interfaces between modules
— comparison with program test data

OOQ\\
OQ

ose for whom the

solution has been developed, including:

— comparison with the original design
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2 <& 6

TESTING AND EVALUATION
OF SOFTWARE SOLUTIONS

> >

M S

Testing and evaluation is integral to all stages g
this chapter, we focus on higher levels of tegi
been implemented in a programming | age. Personnel within the software
development process perform alpha test ith real data. Beta testing occurs when

the product is distributed for use to g lgitted number of outside users. These users are Q
engaged to report any faults or r mendations back to the software development
)

€D software development cycle. In C
hat take place after the project has

company. In this chaptex e are

concerned with both Alph&\ and beta Alpha testing X

Testing of the final solution

testing _ O _ personnel within the soft{a

The testing .and f&] ion process is development companygxXior to

central to asoftware\ lopment company’s the product’s relea%

quality as@uranca.\ Essentially, we are

ensuring the duct meets the original ANZ

objectiv @' design specifications that 2

were ¢ during the ‘Defining and Beta te@ _ ,
Testing ot'the final solution by

Understanding the Problem’  stage.
Another purpose of testing is to evaluate
the product’'s performance against
recognised  industry  standards  or
benchmarks.

a limited number of users
outside the software
development company using
real world'\data and conditions.

We _ discuss levels of testing, from unit or module level testing, through program
tesWig and finally system testing. The generation ofé% afor specific purposes is

((Q' ussed. Live test data is produced to test large file g different transaction types,
Y

esponse times, volume data and also, of cotrse, sure processing is correct. We

examine CA SE tools used to automate arid reporan the testing process. The results of

the testing process are used to provide f ck so problems encountered can be 60’
corrected before the product isfinally rel <

We have already discussed many me f testing in chapters 3, 4 and 5. Feasibility Q
studies are used to.test, and ensu at the objectives are achievable. Desk cheeks

ensure algorithms-Operate as in . Many of the debugging tools and techaigu
discussed in chapter 5 are u test the code for errors. é
O O
@, @,
N\ \
N N
N N

A N
ey Ny
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COMP@?lSON OF THE SOLUTION WITH TH@RIGINAL
OBJECTIVES AND DESIGN SPECIFICATIONS

The original objectives, which may have been modified during the development of the
product, must be tested for compliance. The aim of the project is to implement and
solve each objective. Because the objectives are written in such away that they can be
readily tested, a pass or fail can be allocated to each objective. A checklist is usually
cregted listing all the objectives. Each objective is teged in turn. If faults are
er&mtered then that aspect of the product is altered unﬁe abjective is realised.

@esi gn specifications were developed as a frar;%»’for the development process.

Each of these specifications needs to be tested st.the final product. Many of the C
design specifications will involve internal issygg theresults of the testing process will (%
uncover inconsistencies in approach that occurred during development. These Qé
inconsistencies must be identified and r ied both in the existing product and for

future products. Q
HOW DO WE TEST THE OB&ETIVES AND DESIGN SPECIFICATIONS?

The remainder of this chaptﬁédesi gned to address this central question. During @
testing and evaluation @ e am to identify any errors, omissions ang. @
problems  within-the duct. Each problem identified will result in ther
development te coyreSQhe problem.

:©
There afe es@en@ two techniques used : «‘\\
to test softm@e solutions:  white box Black box te w
testing lack box testing. Both Also known g@runctional
techniq$e, are required to identify and % testing. puts and
correct the majority of errors. Black box expected Oltputs are known;

the processes occurring are

testing does not attempt to identify the
9 P Y unknown.

source of the problem, but rather to
identify that a problem exists. Once the
problem has been identified, it may be
necessary to move to white box testing to
findyand correct the problem. At this \g :
téng and evaluation stage, we are Oﬁ?g;ﬁﬁ&% V,?;hsec;i;tg\;/are
rimarily concerned with black box testing §

White\boX testing
AlSe*known as structural, or

xplicit knowledge of the

techniques. The testing techniques used in QO™ internal workings of the item 'y
previous chapters were white box testing (,* being tested is used. <
techniques that aimed to identify and t%b @6

correct problems emerging~during t

product’ s development. § §Q

, & N

| GROUP TRSK Discussion @)
m Compilg@Nst of testing techniques from both the ‘Planning aqd@sign'
and ! ementation’ stages of the Software Development C X
\{Q@Tese techniques can be viewed as white box testing t@&q‘ues.
(i

N
X PR
< <

plain
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N
LEVEQ@Z TESTING 3@

Software products can be tested at various levels. Each individual module within a
program istested as it is created. Each program will be tested to ensure modules work
together correctly. We have examined both these levels of testing as part of the
Implementation stage in chapter 5 (see section on Program Development Techniques).
During the implementation stage, we were interested in the operation and processing
of the actual programming code for the particular product. We now need to consider

br@er, system-level testing. ’O'Q
AT ISSYSTEM-LEVEL TESTING? 6\

00 System-level testing aims to ensure that
< the hardware, software, data, personnel
é and procedures that form
QQ’ components of the final system are abIeQ
. to work together efficiently, correct
S and in the manner intended w;@%
| new software product. Not enkyoes
the software need to operatggyrrectly,
it must operate correg thin the
various system environfehts in which

it will be implement

To achieve'this ag}requires the use of

real test envmqénents utilising live test
data. Let @3mine each of the system
compon@,s in terms of creating

suitable test environments. Testing aims to ensure all components of the
system wor k with the new softwar e product.

Hardware

The, software product should be installed and tested on different combinations of
hardware ranging from those specified as the minimum reqairements to those that
include any additional hardware devices.

systems are often designed for particular hardw
product to be optimised for these specific machi n this case, it is possible to
O&est all possible hardware configurations. When't products designed for a broad
G~ hardware basg, it is common to encounterprobl that are beyond the control of the C
6()’ software developer. For example, there are most countless number of different é()’
model printers available. It is not.possibl software developers to guarantee their <

§Q product will work correctly-with:all pogsMle printers. Even if testing all printers were §Q

nfigurations. This allows

possible, any errors encountered ar jond the boundary of software products, and
hence the software developer is off€8 unable to solve the problem.

S Ny

| GROURQMSK Discussion (\v
The & area of your school contains hardware, software, daj O

erg@nel and procedures. Describe the components of yo&{é: ool’s
YCe in terms of these five components.

A 0
Vv
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> ©

Softwarg: ~\

Other sc%vare installed on the system will have an effect on the operation of new
software products. This is particularly the case when COTS products have been used
during development. Different versons of the base product can cause
incompatibilities with the new product. Smilar problems can occur with different
versions of the intended operating system. It is important to test the new product with
various combinations of software installed.

ductswill require special
across networks. The only

ay to confidently test the interfaces between th licationsisusing live test data.
Internet applications also require special attentio they often need to operate across
a broad range of operating systems using varjus'software browsers.

Data <

The data input into the system isthe ( likely source of errors. The product needs to :
be tested with alarge combinatio: guantity of live test data to ensure itsreliability

necessary to ensure therob of the product when confronted with various I¢

under live conditions. The g that follows deals with types of live test daéé
data scenarios. ) QO
Personnel and Proce(ures

The usersof 'theXdy3tem will have various skill and knowledge |
product caten tively to the needs of users of the product?

needs to bg/@Wen to the evaluation of the user interface. Beta
most ef e methods of testing system objectives related t ersonnel who will
use the syStem. It isvital to choose a variety of different personniel to participate in the

beta testing program.

The introduction of most new software products will involve changes in the way tasks
are ‘completed. Beta testing can be used to analyse the ahility of personnel to
efficiently implement any new procedures and to modify old procedures. Normally
users are asked to comment on the effectiveness of any new procedures resulting from
tt}g@troduction of the new software product. O

fod

O @ Congsder the following: O

c) .
@6

§.Q

i
office supply company. The company
| order. The new website allows purchases

uct is now at the beta testing stage.

e

A new website has been developed b
traditionally sells most of (ts)goods
to be made using the wepsite. The

N

o)
GROUP VDiscussion CJV
Descritﬁﬂ?e type of businesses the office supply company may se to

their beta testing program. Compile a questionnair could

be pax
b to evaluate the success of the new website in term@ssues
ed to personnel and procedures. (&
L\
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USE C@E E TEST DATA FOR SYSTEM TEST,

When a system isfinally installed and implemented within the total systemiit is said to
be ‘live’. Once a product goes live it needs to undergo a series of tests to ensure its
robustness under real conditions. Thistesting occursusing live test data.

Live test data is produced to simulate extreme conditions that could conceivably
occur. The use of live test data aims to ensure the software product will achieve its
objectives under these extreme conditions. Different sets of live test data are used to
t articular scenarios. CASE tools are available to gs8dt inthe task of producing

examine CA SE tools used for this purpose. Q)

((li test data sets and also to automate the testing ppQeess\L-ater in this chapter, we
)

For most products live test data should b @gﬁed to test each of the following
conditions: Q§

o Largefilesizes

« Mix of transaction types )
« Response times

« Volume data ﬁ %
« Interfaces betw &ules and programs CJOQ
« Comparison-wj etfogram test data

LARGE FILE sn@ ,’QOQ

Many com yl applications obtain input from large datab@During the
developme software products, relatively small data sets arwm the alphaand

beta test@ ages large files should be used to test the system’ formance.

The use of large files will highlight problems associated with data access. Often
systems that perform at acceptable speeds with small data files become unacceptably
dow when large files are accessed. Thisis particularly the case when data is accessed
via networks.

L-arge data files highlight aspects of the code that are inefficient or require extensive
progessing. Many large systems will postpone intensivé processing activities until
ti when system resources are available. For examppe”’updating of bank account

((sransactions takes place during the night when proc@g resources are available.

O

A rental car company is tmplemeni ‘a new computer system across its national §

network of 1200 branches. The ches are linked via a network of computérs.
Because of the remoteness qf y branches, communication links are unreliablg
hence data must-be held | at each branch. Because cars can be returped tg
branch,€ach branch req arecord of all rentals from all branches: O

A system known as replication is used. Essentially, every branch h K¥opy of
the entire databagadhanges to a particular record at one branch are du@ed across

al branches @ 10 minutes. The rental car company has a fl some 7000
vehicles wi b&) roximately 4000 new rental transactions occurri @ day.

"%
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The sof%& company developing this product wishesto creat gedatafile to use
a

during testing. Initially they create a file containing 40000 transactions. The
datareplication isfound to take on average 5 seconds when using thisfile.

GROUP TASK Discussion

Each rental transaction is held for five years. How many transactions
should be in the test file to ensure performance remains satisfactory?
0 D
(4 "

What types of problems are likely to Rgfighlighted as a result of testing
the product with such a large filegxblain.

&

Ixes of transaction types. Module and program
Ific transactions or processes one at atime. Durin
that transactions occurring in random order do Qt

MIX OF TRANSACTION TYPES

Testing needs to include rando

testing usually involve testin

system testing we neeghtg
K

create problems. O

Often the results of. Qe process will influence a number of other pr If a
transaction. {S/curse being completed on specific data and that datai{S*ltered by
another tran '@'then problems can occur. When a number of appli ns are used
to access thp, e database then conflicts are inevitable. Soft must include
mechanj 0 deal with such eventualities. Q/A

EU.L23)  Consider the following:
=

Barking systems involve a multitude of applications that acgess individual account
details. Some accounts may experience many thousands of transactions per hour. This
is Rticularly the case with public bodies such as the tg\office and social security.
D@vosits and withdrawals are taking place at an‘énorf®us pace. These transactions

figinate from a large variety of sources. ATMS @Tk branches, post offices, the

Internet, etc. 00
New applications that interface withexistin king systems need to be able to deal
with this situation. Transactionsmust b lutely secure, given the nature of the

application. )\
N

. (\Q QQ

GR \‘D,TASK Discussion N\

*

i 3
< transactionscj t to access a single account’s details. OOQ

type of live test data could be used to test the corr ss of these

o3

{&nking transactions?

&
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RESPOGDE TIMES Q,A

The response time is the time taken for a process to complete. The process could be
user activated or it could be activated internally by the application. Response times
are dependent on all the system components, together with their interactions with each
other and other processes that may be occurring concurrently.

Any processes that are likely to take more than one second should provide feedback to
the yser. Progress bars are a common way of providing, this feedback. Data entry
that need to validate data before continuing shou ableto do so in less than

delays of up to one second, however their conc ion-will deteriorate if the delays
are frequent. Response times of around 0.1 dsgive the user the impression of
instantaneous response; thisis of course the @

f
(ane second; 0.1 second is preferable. Sudieseg§hﬁown that users will tolerate

Situation.

Response times should be tested on migis@im hardware using typical data of different
types. Any applications that affect or interface with the new product should be
operating under normal or heavy. when the testing takes place.

& g‘;flfy Consider t@@%wmg. CJO
o O

On the Warld V\W&Qde"Web, response time rules! Sites that include-ggiNations and

complexVgrapx® advertisements often reduce the effectiven the dte by

increasing r%}nse times. The time taken to download these grap[#s® can often cause

prospecy ustomers to give up and go to a faster competito e. There is money
to be matfe by closely examining the response times for eachMransaction on a new
website.

Companies are emerging that will analyse the response time for different aspects of
wepsites. Their findings can result in significant savings for, their clients. One
campany was founded by an individual who advertised his business with the slogan
‘I"ll tell you why your website is rubbish’. His business.was based on response time

ANYS's: N,
C C
O

. . \Y
GROUP TASK Discussion ©
Explain why response timesion vg@i{es are so crucial to the success of
these sites. 1%

<

A\

GROUR TASK Diszxg&‘lén
Desgribe the naturg 0P tests that could be implemented to test the

response tim,c.es (fSQ ebsites. Justify your answers. ~ OQ\
(\U QU
© O
\0(0' \\)(b'
(i (i
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0,0 GROUP TASK Discussiof o
6 The security of these transaction&ﬁrucial. Discuss methods that could

(O (O
o>
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VOLU TA g/

Large amounts of data should be entered into the new system to test the application
under extreme conditions. Multi-user products should be tested with large numbers of
users entering and processing data simultaneoudy. Large systems that require
extensive data input require special consideration.

Alpha testing by the software developer must try to smulate the number of users who
will simultaneously use the product. This can be done using a laboratory of computers
sers in conjunction with CASE tools. In many caxed it-is difficult to smulate
volumes of data in a beta testing environment v@ tactually implementing the
stem.

O
CA SE tools are available that enable automati c,gfnpletion of data entry forms. Many
of these tools allow the creation of virtual u& This allows one machine to simulate
the activities of hundreds or even thouﬁ of smultaneous users entering data. We

examine CA SE tools in detail inth§
=
g :L;z,

~ <50 Consder the TolQwing:
= Q! Q

O QO
The post offiee iS4 menting a new application in its existing comput stem.
This application businesses to purchase and print stamps via the net. It is
envisaged that 20,000 businesses will take advantage of this\ ive within
one year of i roduction. Within five years, some 150,000 busi will be using

the servi%e? A\

The software has been written and is about to undergo vol ume%ing. Obviously it is
not possible to beta test the product with 150,000 users, so a simulation using CASE
toolsis used.

)
. GROUP TASK Discussion
The volume of data to be processed is crucial to‘the success of this

O product. How can volume testing be undertak@When the customer base
70X does not at present exist? 703

be used to test the security o system, both in terms of payment for

Software Design and Devel opment — The HSC Course
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(Qn this section, we are interested in testing the perf
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INTE %ES BETWEEN MODULES AND PROGRA

An interface provides a communication link between system components. In terms of

modules within a program, the interface is usually provided through the use of

parameters that are used to pass data to and from modules. The screens of an

application provide an interface between the users and the program. Hardware drivers

are programs that provide an interface between applications and hardware devices.

Pro rams that interact with other programs require an mterface to complete their
All these interfaces require testing.

O\J
o

Testing and eval uation of software@lons 241

S
QO

ce of interfaces that connect

Q" modules and programs. Tests and test data to-be created to analyse the
00 interaction between different software co ts ‘of the system. In many large 0?
é systems the interface between programs \&’ include a communication link, this 6
communication link being an integral pﬁ the interface. Tests should examine the QQ
accuracy of data being passed as well onse times and the ability of the interface .
to cope with large files, different @ion types and large volumes of data. §
L) Consider the@ﬂng: O’Q%
=< C) Transaction > ATM ( )
% Details Appllcatlo{\
An upgradepof ftware that )
operates~.a yCular  type of
Automatic T achine (ATM) is Transacth
being tested. The system ,
flowchaR{m Fig 6.2 describes the < ™ Q/ Bank
programs with which this application <—> Application
interfaces. Database
The ATM application must wait for Accou it/l/’ l\T l\T
autherisation from the main bank Check
application. The bank application
sends an enquiry to either its owWn | otrer financial financial | | Other firancial
dapedase or to another financial institution itution institution
(NStution. It must then await a A
O&esponse. The other financial
Q" inditution must then perform an -0’ (
6()’ enquiry and wait for a response Bank Bank O
before sending the result tosihe Database Database
originating bank. The priginating Fig 6.2

bank then sends a response to t
ATM application.

Tests designed.fertesting thisgystem must examine any eventuality. Perhaps a%d@

System flowchart for ATM interfaces.

link is dowrcer an applic fs dow to respond. The test data must ensure th
ATM application resporﬁs]appropriately to all occurrences.

S N
GRO@QTASK Discussion \\
m op a list of possible scenarios that must be tested t re the
rect operation of the ATM application in terms of i ces to other
Q;;applications. For each scenario describe the type of@&and test data that
could be used to ensure correct operation of the AT
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A
COMP %N WITH PROGRAM TEST DATA

During previous stages of the software development cycle, test data together with
expected outputs were created. This test data should be entered into the finished
product to ensure correct outputs are obtained. Because the outputs are already
known, this testing process ensures the final product is able to perform its processing
correctly.

GROUP TASK Discussion D
Program test data has already been entere a&'the Fesults analysed during
. Wy is it necessary to input

and check the results again? Discuss.

o
<

BENCHMARKING W\ Q
Benchmarking isthe process of ing §

a product, in this case a softwar@yproduct, @ N | Benchmark
aié % A point of reference from ~§
p

using a series of tests. Th S provide . ) . Q
numerical results thaf ared with which quality or excellenceJQ
recognised standard e process of measured.
benchmarkipg\aimg)Mto  compare  the . 0(\
performance of duct with these standards. Results of benchmark tede¥are used to
compare pro These results allow users of software products e informed

purchasin isions. They also provide software developers #?1 objective data,
which c@ used to compare their products with those of thei petitors.

There are many variables that affect the performance of a software product. A
particular product may outperform its competitor on a particular hardware
configuration, however the results may be reversed on a different configuration.
Benchmarking aims to reduce the number of variables and to report results
objectively.

Suceessfully completing benchmark tests requires cepies of competitors products.

products are subjected to a series of tests using id al hardware configurations

d test data sets. The results are used to evaluat performance of the product

compared to its competitors. Benchmarkingsa ﬁcﬁ is vital to maintaining and
improving a product’ s market penetratign. 'R

Although benchmarking is ofted undert internally by software development
companies without the cogperation of competitors, this is not always the case. It
is often in the interest of beth comp. to work together on benchmarking activities,
Cooperation betweensoftware ¢ ies can result in mutual gains and an increase
in quality and perfarmance acr e industry. \\

Companies §pecialising ir&n hmarking are emerging. These compantes pr

benchmarking software@at can be utilised to test specific aspéets of cc@wuter
systems. Industry iations, as a result of their unbiased nature, often gQsate and
distribute benchma¢hg products. Most of these products test the pe’q:@mance of
unctions when subjected to particular software mands: for
YCs rendering, file input and output, or floating, t calculations.
hese benchmarking tests can be used to optimi are products for

Results
particul stem configurations.
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A software development company has developed
a new product to allow businesses to fax directly
from their computer to multiple recipients. The
detQy¥s of fax recipients can be extracted from a
némber of common database formats.

here are two other products on the market thato®
perform smilar  functions. The softwark
development company wishes to evaluat ir
new product by comparing it wi&/their j Fig6.3

competitors products. \ Software produqs are availableto allow Q
§ faxes to be sent directly froma cor‘rputer.§
N
GROUP TASK;Rlscussion \\
Make upal sts that could be employed to assist in the OQ
benchmarkixg/process. Explain why each test has been included. CJ
Q
e\ \3

AN XN\

,§@UP TASK Discussion N

\ e system on which the tests take place is vital to obt @Ig reliable

>results. What criteria could be used to assist in the s{?é’on of
appropriate system components for these tests? DiscUss.

= 2

QUALITY ASSURANCE

The-quality of a software product is measured against how weéll-the product meets or
exceeds users expectations. Quality assurance is about-enstring that this occurs. In
chapfer 1, we examined aspects of quality software.(EaCk of these aspects requires
t&ing and evaluation. The following factors and\rel A guestions are reproduced

(Q‘rbm chapter 1:

« Correctness. Does it do what'it i(&pposed to do? C
« Reliability: Doesitdo’it alg‘thetime? 60’
. Efficiency: Doesiitdoi best way possible?

o Integrity: I'sit secusq? Q
o Useability: Isit ned for the end user?

« Maintainahility: C§ be understood? \\
. Flexibility: Qah it be mociified? R

. Testability: (7 Canit be tested? O

o Portability:, O(\ Will it work with other hardware? . OQ

. Reuseab}@‘. Can parts of it be used in another proj ect?(b’S\

. |nterpg§%bi|ity: Will it work with other software? Q}\)
<& <&
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Quality

Oxre )
OQ

*

rance is not just about testing a product once @s been completed.

Quality assurance techniques should be implemented throughout the software
development process as well as throughout the processes of the software development
company. National and international standards exist for quality assurance. The
International Sandards Organisation (1S0) develops standards for quality assurance.
Companies and products can adopt these standards. Organisations throughout the
world provide certification services to businesses wishing to participate. In Australia,
Quality Assurance Services (QAYS) is one of the lar ppliers of such services.
provides initial certification services, product testfdg, arid certification, together

(Q\nth auditing and education services. Products *companies are able to use

00 standards logos on their advertising and product @(aging.

0 .
@6

§9

e
z% Consider the following: &
= ',Q

Q
A software quality assurance c@ y isemployed to test a el /5;1) §
software application that (haggeen written to control the » =
operation of a digital vid era. The software company
is particularly interested@rewlts pertaining to correctness,
reliability, efficiency & useability.

Fj
The camera p@s all the usual video camera functions ~ Digital Vidé@am asare

together “Wwit

e new and innovative functions. For CONtINEM by software

era can be set to commence filming once A’b'
ovement. The camera will then follow the so of the movement,

lications.

maintaining the subject within each frame. This function is particularly useful for
wildlife photographers who traditionally spent hours waiting to capture particular
wildlife footage.

".i\f"'

GROUP TASK Discussion

Describe the types of tests that could be condugted by the quality
assurance company to determine the correctv@&’ reliability, efficiency and
useability of this product. (Q

Q
O

N r‘.

GROUP TASK Discussion QOV
Results of qualityassurance &k often used to assist in the marketing of

products. How.could theg®3ults, assuming they are positive, be used to :
market-this\new vide era?
1 \
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Internal system testing using live test
data can be best described as:

(A) white box testing.

(B) black box testing.

(C) aphatesting.

(D) betatesting.

2. Jhe main purpose of the testing and
S
D

)

al uati on stage of the software

devel opment cycleisto:

(A) discover bugsin the source code, at
both the module and programlevel.

(B) ensure the program operates
correctly with live test data.

(C) train usersinthe operation of the

new product.

(D) ensurethe product achievesits

objectives and design

specifications.

Explicit knowledge of the

workings of an item is\uidi

performing: l&)

(A) white hexjtesti RQ!

(B) blackbox rq\

(C) <apha testj

(D) Dbetats

Syst testing should include all
col nts of the system. This

includes:

(A) modules, programs and systems.

(B) hardware, software, data, personnel
and procedures.

(C) largefile sizes, mix of transaction

types, response ti mes, and vol ume

data.

benchmarking and quality

assurance.

hen

Benchmarkingis:

(A) used to ensure the product is of a
high quality.

(B) atechnique used to isolate and
report weaknesses in the product.

(C) used to compare a productyte-other,

similar products usi ng astandard

point of reference!

intended to_gauge the extent

whichapraduct has reali

goal s;ahd-obj ectives.
R

®)

its
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SET 6A®(b' Q/Q(b'

6. Users testing a software product before
final release are participatingin:
(A) white box testing.
(B) black box testing.
(C) aphatesting.
(D) betatesting.

7. Theinpus and expected outputs are
knowﬁwever the details of the
pr that transformi nputs i nto

utS'are unknown during:
) \white box testing.
« \(B) black box testing.
(C) aphatesting.
(D) betatesting.

60
.QQ)

8. Largefilesarelikely to highlight
problemsinregard to:
(A) errorsinthelogic of the source
code. %
(B) inefficient or processor intensiv&Q
operations.
(C) the operation of the user int e.
(D) All of the above.
©
9. Testsinregard to resgo Qﬁmsare
formul ated to pri makj the:
(A) operation of interface.
(B) hardwar@&mnents of the
system.
(C) procedures required when
(D)

N

operating the new product.
product compared to competitors’
products.

10. Which of the'foHowingis NOT truein

regard taQuality Assurance (QA)?

(A) ~QA\practices should be

i mented throughout the
elopment process.

QA is primarily about ensuring

customers' expectations are

realised inthe final product.

QA ensures testing of software

products results i n error-free

applications.

QA standards are available for

implementation by businesses.

Certification allows use of A\‘
R
@)

O

@60 ©

*

(D)

standards | ogos.
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N N
11. Blac%bx testing is the major technique used during the testing a@éval%’mn stage of the

software development cycle. Why is this the case, and why is black box testing an appropriate
technique? Justify your answer.

12. Live test data is used to test a number of aspects of the total system. Describe aspects of the
system that are best tested using live test data. Why can't program test data be used to achieve
the same result? Discuss with the use of examples.

13., $enchmarki ng a product against its competitors is a commo hnique. Software companies,
@. ia groups and i ndustry organisations all complete bench eﬂ@ escribe the process of

&‘0 benchmarking. How can benchmarking assist in raisirw d and quality of software
) products? o C)O
G
A software product has been developed to control N production line. The
production line manufactures plastic automotive t’r‘u\*s nents. These components
must be produced within particular size toler The robots perform both the
manufacturi ng and the measuring of each co ent prior to its acceptance.

graphical user interface.
’\O

14. The software

individual his robot is not able to perform the size tol erance checks.
this boi uld during a phatesting. What techniques could be empl k the
size anc ules of the software product without the use of the correct r hardware?

15. Quali M&rance isvital to the motor vehicle manufacturers for who tm%nponems are
ured. What types of procedures and testing methods should k%ed to ensure the new
software product meets required quality standards?

A
D
>
& - & -
o o

Software Design and Devel opment — The HSC Course


http:// www.pedc.com.au
http://www.pedc.com.au
http://www.pedc.com.au

090
@é

§9

((\i’multaneously using an application. 5
(,O ripts  are recorded  and  thef
6()’ parameterised to allow the use of different 6('
%8) live test data. Virtual users are createdQ

Testing

CASE

O~
o)
and eval uation of software @t\ons 247

W

LS FOR TESTING SOFTWARE SOL% S

A large variety of Computer Aided Software Engineering tools are available for use
during the testing and evaluation stage. These tools automate the more tedious tasks

associated with the testing process. Many t

ools specialise in particular testing

functions such astest data generation, user interface testing, or volume testing.

Let us examine a number of CASE tools availab
WipRunner

V@ﬁRunner Is a functional testing

ASE tool. It aims to test that user
interface-based applications behave
as expected. This product automates
the tasks associated with user data
entry and navigation.

WinRunner is able to tegy
applications written in most pepsi®
languages. Applications wri fo
mainframes can hef sing
terminal emulatiop, Sof .

The tester recor
necessary 10 €O
process. A sCR
these recor
with p.

keystrokes
e a particular
created based on

Checkpoints can be inserted into the script
expected results with actual results.

LoadRunner

L-:oadRunner is a volume or load testing
CASE tool. This tool is able to smulate
eds or even thousands of users

Each virtual user can have’ differ
characteristics. For example/differel "

le at the time of writing:

O

Fig 6.5 .

Sanmple screens from Mercury Ip@ve’ s
WinRunner produ%

keystrokes. The script can then be edited. Data

ters. this allows the test to be executed with
Similarly, parameters can be included to cause outputs to be stored for future analysis.

es are replaced
le test data items.

that cause WinRunner to compare

i,

S e e et i

cause multiple\virtual user
into thesamefield simu

dy.
This product contain@N\a number of real-

time monitors al
application’
monitor pro

monitor @b

g you to view the

ies problems associated with appl

information on average transaction response ti

Fig 6.6 > Q&

Sampl e screens from Meredry 1 ntera@ye s
LoadRunner product. Q

and the server
servers.

igvmance whilst the test is executing. For example e transaction

ication and d
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>
DataT N

DataTech is a universal test data
generation CASE tool. This
product is able to create millions
of test data records. Rules for data
creation can be produced within
the product or determined from
exiging databases. The test data
SRy can be written to a large
ariety of database formats or to
Q" text files.

Data can be randomly generated
or can be extracted from other
data sources. For example,
address details such as cities and
postcodes can be extracted from
database containing )
information. A
can

Data generated by Datg??
h

be used in conjuncti other
testing CASE tools\\o

UsableNgt o>
y%b\s'ite dedicated to
seability of other

This is a

testing

websitesMhe application analyses

the HTML code behind a website

and then generates a series of

useability reports as well as

making recommendations.

Reports are generated on each

pagg of the tested website. Details
h potential problem are

((made available by clicking on
Q® each problem area.

LI

- f——_ o i
¥ [ ieda

LI TR T ) T gl e —
il Poymey P20 (i

T | e e |
-

r -%p a

’Q Fig 6.7 ‘Q
est data generation tool DataTech by Banner Software | n@

|

) _;&\OQ
N4

]

UsableNet pravi d%\ tedt servicefor websites.
&
O

o
QO
(\@

it

GROUP TASK/Resear ¢

Use the_Internet to @r software testing tools. Collect data on the
name-0f'the produg¢fN{S main function and a brief description of howt

N

it

u
works. Create a @% to summarise your findings. Q\%
~Q c©O
\
. =N
\4 . \4
GR TASK Activity N

D@/nload a demonstration version of a functional testiny$dol from the
~ ‘Oternet. Use this tool to create and execute a test 0
Q/ for an application with which you are familiar. %/

entry screen
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REPO@N G ON THE TESTING PROCESS Q/Q

Documentation and communication of the testing process and its results are vital to
any testing program. Results of testing need to be evaluated and acted upon if the
problems highlighted are to be corrected. For this to successfully occur requires
documentation of the testing process and communication of the results to the
development team and to users.

DOCUMENTATION OF THE TESTING PROCESS

mentation should be developed and retained as t in@)process is undertaken.
@‘ocuments produced will include the following: ¥
« Test requirements What neec@a betested?
« Testplan How ge@éimplement these tests? 60’
o Test dataand expected results W are the necessary test inputs and the <
g?ed outputs? Q
o Test results o0 the actual results match the expected §
results?
« Recommendations Q What needs to be done now? Qﬂ
Test requirements QO QO

The test requiremp@vill reflect the objectives and design specificati for the
requirements detail the scope of the testing 5 . What

project. Essential

tests neegto ertaken, and why? Each component of the progr the system
should be dered as part of the test requirements. Hardw software, data,
person processes should all be tested. Q/

Test plan

The test plan will include a schedule and time line of eventsthat will occur during the
testing process. It also includes the tools to be used, including software CASE tools
and hardware.

‘Fest data and expected results

T tual test data and expected results used throughou}é%e testing process should be
retained as documentation. The test data may be IZeQwL again after modifications

) ave been made to correct problems.

O
Test results ()

O
The test results should be kept .to justify recommendations for changes to the
product. These results will_he iavaluab er to confirm that changes have in fact
been implemented. *

Recommendations
As a result of\thetesting pr many recommendations will be made iR regarﬁ‘

bugs and.\@ther pro encountered during the testing - proe
recommendations shoul&guccinctly describe each problem and explain its rity.
Management, in cogfxiction with the client, will decide which recomm ions to
act upon and whj e acceptable problems. The development team | handed
the task of these accepted recommendations. Q)

S >

2
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COM CATION OF TEST RESULTS Q/

The nature of the project will determine the audience for the test results. Projects
written for a specific client will require communication of results directly to the client.
Large software development companies usually have separate development and
testing personnel. In this case, the testers must communicate their findings back to the
development team. Often software developers outsource their system testing to
specialists. If this is the case, the testing specialists must communicate their findings
b, o the software development company.

(Q(he test results will include problems from all asp the'system tests. Bugs in the

code, inconsistencies in user interface design, un table response times from other
applications, hardware conflicts and ambiguoe} For messages are just some of the
possible problems.

The language used to report back s needsto be non-technical. Reporting should
address any objectives and g specifications that have not been adequately
fulfilled. The reporting \py; should be in terms of the client's origi
requirements.

O Q

It isnormal to rank pq@gﬁs in terms of their severity: a crucial objective th%ggs not
been fulfilled W%@ ank highly; minor problems with the respons@ e of a
particular functioa, ould rank lower. Some problems encountered ma outside the
scope of the t; these problems should be made known. It is s better to be
upfront an& nest about the capabilities
of the ct. After all, the client will be
using the product regularly so eventually
they will become aware of problems.

o _ o
Communication with the client for w, dg the solution has been developed §Q

To assigt in the communication of test
results it is common to give a
déemongtration of the system to the users.
During this demonstration both postive

ive features can be shown. Users >
then able to discuss and evaluate the . Fig6.9
Q) roduct more realistically. Onsit &i cal demonstrations are an exce lent
O

of communi cating test resultsto clients.

Communication with developers S (%

Testing departments or comparnies outsoe§I o complete the testing process need to

communicate their results batk to the

opment team. The communication should Q
highlight problems in Qrder-of sevegity.” The recommendations must be backed up by §

technical justifications) The acty data together with the erroneous resultswill
provide valuable information f&r the developers who will be correcting or modifyin,%

the product, OQ

O
Personnél-problems are gofnmon at this time. Developers often assumethe pr&dct is
finished; to be pres with alist of faults is often viewed personally, assault
on their profess an. Testers and developers need to encourag%@s imate of
cooperation ork. The quality of the final product shoulc\Re> e overriding

concern. (b. fb.
2 2
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L2 Consider the following:

=%

A pest control company called ‘ Erad-A-Pest’ has some 50 trucks
completing domestic pest control services. The company has
employed a software development company to develop and

9 The software has just undergone alpha and b &esting. The following table lists a (
60 number of the problems discovered during t fNQg process. 6(’
< A~ &
§.Q Problem Source ‘g&ri ption Severity .Q
Duplicate orders ™ aclient sends an order twice, thisis .
; processed. Orders modt@ not detected by the system. High §
L . Client addresses are vaidated against N
Address validation Schedul@ their phone number. This takes between | Low Q )
slow. m Q
2 and 3 seconds. Cy
Discounts cal culated - Discounts are deducted after GST has
incorrectly. ! <§<}v0| cing module been cal cul ated. ’Nﬁreme
. N N
g(cr’gsv'ﬁg“ ? Scheduin Acknowledgement is not received Q&b'
. oe 9 approxi matel y 5% of text messa t | High
receipt of te module ¢
0 pest controllers. Q
messager ) &
System does not Loss of connection to ISP requires
reconnect to ISP. All modules restarting the software. Low
Completion of job ! .
e Pest controllers do not submit 7% of job .
F‘O“f'c.a" ons Procedural compl etion notifications. Medium
consi stent.
o
GROUP TASK Discussion 703
Examine each of the problems idettifiegthe above table. Suggest
strategies for correcting each of thes lems. 'y
60' 60’
GROUP TASKAGtivity ?‘0 Q®
Create two written repog®dUtlining your recommendations as a :
conseguenee of thes results. One report should be targeted at the
users>of'the systeg the other at the development team. \
R L
¢O s
N e . B ol
GROUI(TASK Discussion
Whi ethod of conversion is appropriate for the introducti’QsQJf this
{@ct: pilot, parallel, direct cut over or phased? Justify {(\agbanswer.

&

i ment an automated booking, scheduling and _iQyoicing
em. Each pest controller is notified of jobs via tex
nt over the Internet to the mobile phone digital n rks

eSSAges

o

‘ A

2
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CHAP? REVIEW
1 esting is carried out during which stage

of the software devel opment cycle?
(A) Planning and design.

(B) Implementation.

(C) Testing and evaluation.

(D) Al of the above.

2.  Problems encountered during system
esting are often the result of hardware
(b, roblems. Which of the followingis
true?

(A) Correcting problems due to
hardware i s beyond the scope of
the software devel oper.

(B) The problemis usually solved by
modifying the hardware
requirements of the software.

(C) Correctingfaultsin hardwareis
generally not possible; therefor
software devel opers needt
software sol utions to'al|
products to operate &

(D) Hardware fadlts-arg |
are software f sers generally
acceptthls tofl|fe

3. CASE-tools ring the testing
eval ueti on
(A) are 0 automate tedious and

| |ous tasks.
B) Vide a means of producing
system models.
(C) assist developersinthe
construction of code.
(D) ensure design specifications remain
consistent across the application.

4.~ Customised off-the-shelf (COTS)

packages can greatly simplify and
rten the software devel opment
‘b- process. Testing of software based on

COTS packages can be difficult

because:

(A) differing versions of the COTS
package may cause changes and/or.
problems to the product.

(B) errorsinthe COTS packagé cannot
generally be rectifiedby,the
software devel oper:

(C) other products,that’use the ser

of the CQTSpackage can &f
functigrality in unexp ays.

(D) LAl 'of-the above. QO

@Z is only used during beta testing.

The difference betweenlive test data
designed to test large fil e sizes and that
designed to test volume dataiis:

(A) largefile sizestest the ability of the
software to retrieve data; volume
data tests the ability of the software
to process large amounts of input
simultaneously.

(B) ilesizes test the ability of the

tware'to process data correctly;

olurre data tests the ability of the

software to process large amounts
of data.

(C) largefiles ensure the product is
robust i n design; vol ume data
ensures logic errors are i dertified.

(D) largefile sizes can cause arithmetic
overflow errorswhich must be
identified; volume dataisusedto  «§
test the user interface.

Why should program test data be :JW@Q%

agai n duri ng system testing?

(A) Itiseasier than produ0| nQew test
data sets.

(B) Problems identifi
testing are the
identified duri rogram testl ng.

(C) The outp m both tests can be
compar fferenc& will
hi ghlight system issues compared
to programissues.

(D) The expected outputs are known,
hence correcting any errors will be
strai ghtforward.

Live test.data:

(A) ~enstres the logic of source codeis
ﬁ&f‘*

to test the operation of the
stem under extreme conditions.

ng system

(D) can be used most effectively once
the program has been di stributed.

CASE tools that can simulate the
activities of alarge number of usersare
used for:

(A) functional testing. <
(B) load testing.

(C) test data generation. A
(D) communicating test resuHs. OOQ
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9. ion should be created 10. Communicati (é(g'esul tseffectively is
thro ut the testi ng process. The crucial to the dgihg operation. Why?
major purpose of this documentationis (A) Thisisthe means by which
to: recommendations will be put into
(A) justify the costs of the testing practice.
process. (B) The significance of problems must
(B) provide evidence to support the be made clear.
recommendati ons. (C) Problems not corrected now will
(C) involve testersinthe devel opment prove more costly to correct once
of the product. theRroduct has been distributed.
‘b'\}b) ensure that the integrity of the (D) @.@\ theabbve.
N testing process is mai ntai ned. @.

() ) 11. The user interface is avital component of most data@'nted software products. The layout and
nature of screen elements together with r tirmes and data validation processes all
influence the experience for the user. What ng techniques can be used to test the user
interface? Describe how live test data can b to assist this process.

.

12. Live test datais commonly used to
to test particular aspects of the-fj
require different test data sets:

system testing. Different test data sets are designed
roduct. Describe at least three different scenarios that
an each of these test data sets be obtai ned or created?

Use the following scenari oo

A watch which is ¢ontrol [ goh\by a microprocessor is under development. This watch

combi nes the fUurctio traditional watch with a number of innovative features %

designed <Specifical use by athletes. Heart rate, blood pressure and body (é'\. '

temperature’are tly monitored. A low and high val ue for each of these th;?,
e

values canbej usi ng buttons on the side of the watch to scroll through possi
values. Reagh that are outside the input range cause an audible alar

erts the wearer. The software that control s the watchis now r for @
alpha testing, together with a prototype of the final watchcase and associated
hardware.

13. What is alpha testing? Develop a list of tests that should be performed on the watch during the
al pha testing process. For each test describe the nature of any test data.reduired.

14. A number of faults are identified during the apha testing. JFhe'following list describes these
ults:

fb’- Watch strap needs to be tight for temperature senserteo @re reliably.
>® e Oncearangeis set for the heart rate function; rem\eﬁe watch causes the alarm to sound.
+  Body temperatures reported by the watch.are wroQg
those possible for aliving person. <
e The date does not take account-of |eap yezqgrrectl y.
It seems strange to the testersthat many Qf ) faults were not encountered during the coding
of the software. Can you explain this si n? Discuss in relation to each fault.

any temperatures reported are outside

15. Imagine you have been enlisted eta test a new software product. A large multi-pational
software compafy has devel ogedthis product. The product is called ‘ Smart Type'. Essenttally, i
attemptsteguess the wor e typing, the aim being to reduce the time spent’entering
intosword processors. are based on past words you have entered, thetheory bein@ thst it

is likely you will wag t0 use these words often. The product can, apparently, be use%@ any
existing word proc&. . 0

Develop a seri tests you would use to beta test this product. Describe the@‘pose of each
test you daga®.” Your response should include tests of the hardware, softv\@ data, personnel

and pro@i involved in the use of this software product. <

S\
uestions 13 and 14. Q
OO
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