Software testing
Level 2

Notes
for
City & Guilds
7540 Unit 012




Tench Computing Ltd
Pines

Glendale Road
Burgess Hill

West Sussex

RH15 OEJ

Web address: www.tenchcomputing.co.uk
Email address: jtench@globalnet.co.uk

About the author: Jackie Tench MSc, ACIB, Cert Ed

Jackie started her working career in branch banking with the Midland Bank (now HSBC) and
was transferred to their Computing Department after achieving 100% in their ability test for
programmers. She then worked for more than a decade in this department and was one of
the first women to achieve a junior management grade at the age of 21. She attended a
significant number of IBM programming training courses during her time there.

Jackie was the first woman to pass the ACIB (Associate Chartered Institute of Bankers)
examinations in the Midland Bank (HSBC) and the youngest person at 21 years of age.

Jackie then left to raise a family but still found time to teach part-time at a college in Sheffield
and to obtain a MSc in Computing and a Cert Ed in teaching.

When her children were old enough Jackie returned to work full-time and was a Senior
Lecturer in Software Engineering and Computer Studies at a college in Brighton for nearly 10
years teaching all levels up to and including HND.

Therefore, Jackie has considerable business knowledge and qualifications plus wide
experience in practical computing and training — covering areas such as structured design,
analysis, coding, testing and implementing software applications plus training students to fulfil
an important role in the computer industry.

Jackie has worked as a consultant for several blue chip companies and examination boards
using her software engineering and educational training skills and is now one of the foremost
experts in computing with an extensive knowledge of programming languages and
applications.

Copyright ©1999 Tench Computing Ltd

Microsoft, Windows, Windows NT or other Microsoft products referenced herein are either the
trademarks or registered trademarks of the Microsoft Corporation. Other trademarks for
products referenced herein are also acknowledged.

All rights are reserved and no part of this training manual may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the purchase of a licence.

This training manual is sold subject to licence and on condition that it shall not, by way of
trade or otherwise, be lent, re-sold, hired out or otherwise circulated without the prior consent
of Tench Computing Ltd in any form of binding or cover other than that in which it is issued
and without a similar condition being imposed on the subsequent purchaser. Any program
listings within this training manual may be entered, stored and executed in a computer but
they may not be reproduced for publication.

©Tench Computing Ltd Version 1



7540 Unit 012 Software testing

Contents Page
Testing
PUrPOSE Of tESHING. .. i ieeeieieeeiiice e e e e e eeanees 1
TYPES Of tESHING .eeeeeiieiie e 1
(oo [ o= | I (=] 1] o [ 1
Functional teStiNg ........ovvi i 1
RECOVEIY tESHING .evvvvviiiiii e 2
Performance teStiNg ........oooeviiiiiiiiii e 2
TS O = 1 (T 1= 3
B 0] o e (011 o PP TRRPPTRRR 3
BOMOM-UP .o 3
TS PlAN. .. 4
TESE OALA ... 4
Blank teSt Plan ........oov i 6
1= 0 oo R 7
Test plan and test 10g fOrms ..., 7
Target @NVIFONMENT ........iie e e e 7
BlanK teSt 10 ...cevvvuiiiiieeii e 8
Design SPeCIfiCatiON.........covvviiiiiie e e 9
Types Of SOtWAIE EITON........coiiiiiiiiiei e 9
SYNEAX ettt 9
LOGICAL .t 9
RUN-TIME L.t aeeeene 10
DIVISION DY Zero ... 10
Fil @CCESS...ciiiiiiiiiiiiiiiiiiieeeeeeteeeeeeeee e 10
Non-compliance with specification..............ccooeeiiiiiiiiiiiiiiinne e, 10
D=1 o 18 o T |1 o 11
MAINTENANCE ...ttt e e e e e e eeeaees 11
VErsion CONIOL ....ccooeiiiee e 11
TESETEPOIT ... e 11
Technical dOCUMENTALION..........uuueeiiiiiiiiiiiiiiiiiieee e 12
QUALILY ASSUIANCE .....ceeeiiiiiiiee et 12
Example of functional testing...........ccovvvvvviiiiiii e, 13
QUESHION L ..o 17
MS-DOS PrOmMPt.. ...t 18
Arguments to a DOS program.........ccceeeeevvieeiiinneininneeineeenens 18
Redirection of screen outpuL ............ccoceiiiiiiiiiis 18
Validation
Types Of ValidatioN............uuuuuiiiiiiiiiiiiiiiiiii e 19
Date ChECKS ... .uvuiiiiiiiiiiiiiiiiiiiiiiiiiiii e 19
RANGE CNECKS ... 19
NUMETIC ChECKS .....uviiiiiiiiii e 20
Check digitS ....coooeiiiiiei 20
Create a check digit (modulus 11) ..........cccevvvvvvvvnnnnnn.. 20
Check a check digit (modulus 11)............ceuvvvvvvivrennnee. 21
Presence CheCK .........ccccoiiiiiiiiiiiiiiiiiiieeaeeieees 21
Character COUNL .......ccovvviiiiiiie e 22
Format ChecCK ...........uuuiiiiiiiiiiiiiiiii e 22
LOOKU - s 22

© Tench Computing Ltd VersionL21



7540 Unit 012 Software testing

QUESTIONS 2. et e e e et e e e e e e e eeetaaa e e e e e e e eeeenees 23
(@ 1811 (0] G TP PPPPPP 25
File handling
INPUL FIlE .. e 27
OULPUL Il e 27
APPENT FIlE ... 27
File TOrMAL ....ooeeeeeeie e e e eeees 27
ST A=A [0 [T (o 27
Text files
Create atext file for input ............ooooviiiiiii e 28
TeXt file OULPUL.....uuuiiiiiiiiiiiiii e 29
QUESLION 4 .. e e e e e eeaaans 30
SCIEEN PIINES ...ttt 32
o L1 F= 10TV 33
Blank 1ayout ... 34
QUESHION D Lo e e e e e eaaaas 35
L@ 18 1S 1o o 1 RSP 38
QUESTION 7 e e e e e e e e e e e e e eaaans 40
L@ 10 1S 1o 1 RSP 43
SaMPIE QUESTIONS ....evviiiiee e e e e e eaaans 51

© Tench Computing Ltd VersionL21



7540 Unit 012 Software testing

Testing

Purpose of testing

The purpose of testing is to prove that the software works under normal and exceptional conditions
and that it complies with the software design specification.

In practice most software is not 100% free of errors and it is difficult to test every situation that may
occur while a program is running. But, it isimportant to find and eliminate as many errors as
possible.

The testing should be done in a structured way and not haphazardly. If testing isdonein a
structured way then any errors in the software should be found. Also if the testing is structured then
when an error isfound it will be known what caused the error because the testing procedures have
been documented.

Testing done using a standardised and rigorous approach will produce software that is more
reliable.

Types of testing

Logical testing

Logical testing is done to prove that the logic of a software component is correct. Access to the
program code is required to be able to plan the test data required to test the logic of the component.
Thistype of testing is also known as * white box testing’ because the logic of the program must be
seen in order to plan the testing.

To be able to undertake logical testing atester needs to understand the programming language in
which the software is written. There are numerous programming languages used for writing
software. Programming languages all have similar functionality but the syntax of the language can
be very different.

Functional testing

Functional testing is carried out independently of the code used in the program. The software design
specification is used to construct test datathat covers al the types of input and software functions.
Thistype of testing is also know as ‘ black box testing’ because the internal code of the software
component does not need to be seen.

To undertake functional testing atester has to examine the software design specification to find out
the function of the software, the input data that is used and the output that is required for the given
input. The input data could be entered via the keyboard or read from afile created by other
software. The output could be displayed on screen, printed or written to afile.

This unit deals with functional testing.

©Tench Computing Ltd 1 test1 L2
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Recovery testing

Where data is being manipulated by a software component, backup procedures should be in place to
backup the data at regular intervalsin case of failure of hardware or software. Using backup
procedures to backup data means that at some future date if thereis afailure the data will need to be
restored. Recovery procedures should be in place for software so that in the event of the failure of a
software component or hardware, the data can be restored if it was corrupted during the failure.
These recovery procedures should be tested before software becomes live to ensure that they work
correctly and that data can be restored. It istoo late after afailure occursto find that recovery
procedures do not work.

Performance testing

In large systems for instance a database enquiry system the response times for an enquiry must be
kept to a minimum. Performance testing involves generating large volumes of datato ensure that a
system can cope with the volumes created and also respond within a reasonable time. This may
involve writing software to generate the data with which to test the system. This also tests the
capacity of the system i.e. how much data can it cope with without crashing or locking up.

©Tench Computing Ltd 2 test1 L2
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Test strategies

The two most common testing strategies are top-down and bottom-up. Both of these strategies can
be used for small programs or for alarge-scale project with ateam of software developers.

The order in which the components are coded needs to be planned so that the testing proves the
software works, for example it is no good coding all the input modules first because without any
output it is difficult to prove that a component works.

Logical testing can be done on each individual software component before it is combined with other
components for functional testing.

Top-down

Top down testing is where the skeleton of the whole program istested. A *stub’ replaces each
individual software component. Each stub is a skeleton of a software component that contains no
code but enough information to be compiled without errors. The stub may contain aline to display a
message with the component name to prove that the stub was entered and would be executed if it
contained code. Asindividual components are coded the code replaces the stub and that component
istested. So, the software is built from the top down until all the components have been written and
tested.

This method of testing means that software is tested incrementally and helps to isolate the errors.
When a stub is replaced with code atest is done and if any errors are found the first place to look
for the errorsisin the last stub to be replaced.

Bottom-up

Bottom-up testing is where individual components are tested as standalone units. As individual
components are tested they are combined together until the whole program can be tested.

This method of testing means that software is tested incrementally and helps to isolate errors. The
last component added isthefirst place to look for any errors.

©Tench Computing Ltd 3 test1 L2
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Test plan
A test plan should be completed to show what testing is to be done.

The test plan should include the
e software component name

e version number

e tester name

e page numbers

e (date

e test number

e purpose of the test

e input test data

e expected result from that input.

If the input test data and the expected result are small they can actually be written on the test plan. If
the input test data and expected results are too large to include on the test plan then a number to
cross reference them should be inserted on the test plan and on the prepared test data.

A well thought out test plan, with test data, once prepared can be used throughout testing even for
repeated tests and later maintenance

Test data

Tests should be done to test the software under normal operating conditions, under exceptional
conditions and boundaries should be tested for input data.

Exceptional conditions are tested to make sure that if a user does something wrong the software will
not crash or lose data or the data does not become corrupted. An example of an exceptional
condition isif auser tries to open afile that does not exist. The software should not allow thisto
happen because it will cause the software to crash; instead an error message should appear on the
screen to tell the user that they are trying to open a non-existent file.

Boundaries around input data must be tested. If afield can have only values between 100 and 1000
(inclusive) as input values then validation should be applied to the field. Testing should be done to
ensure that only these values are allowed. Testing the boundaries means that the values 99, 100,
101, 999, 1000 and 1001 should be entered. These values will test the boundaries of the input data.
It isthe boundary input that is most likely to cause an error. The values 100, 101, 999 and 1000
should be accepted as valid data and the values 99 and 1001 should be rejected as invalid data with
an error message.

Expected results are the results that are expected as output given the stated input. The expected
results have to be worked out manually. So, if the input is an action such as a click on a command
button to produce areport, the result for the report should be worked out and would be the expected
results. The expected results would then be compared with the actual results to confirm that the
software works correctly.
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Test data must be prepared which will test the conditions required and fulfil the tests shown in the
test plan.

Enough test data must be used to test the software component. Never enter too much test data
because if atest resultsin incorrect output the data may have to be entered again or amended.

An example of ablank test plan page is shown on the next page. For alarge software application a
test plan can run to many pages.
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TEST PLAN
SOFTWARE COMPONENT NAME: VERSION NO: PAGE NO:
DATE: TESTER NAME:
Test No Purpose/Type of Test Input Expected Result
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Test log
A test log is used to track the testing as it is being done.

A test log should include the
e software component name

e version number

e tester name

e page numbers

e test number

o (date

e actual results

e comments on any discrepancies between the expected results and the actual results.

If any discrepancies are found then the cause of the discrepancy must be found and corrected by the
developer and the test must be done again to check the results. Sometimes a test may have to be
done several times before the problem is resolved.

Output from atest e.g. report, file listing, screen print, must have the test number and date written
on it so that it can be cross-referenced to the test log.

A new test log is used for each batch of testing. A test log provides a complete record of all the
testing done on a system.

An example of ablank test log page is shown on the next page. For alarge software application a
test log can run to many pages.

Test plan and test log forms

These forms can be created in aword processor using tables and filled in using the word processor.
The rows can be made as large or as small as required.

Target environment

Software can initially be tested in atest environment. Eventually it must be tested in the target
environment. Thisisto ensure that it works in the target environment, which could be different, in
terms of either software or hardware, to the test environment. The fact that the target environment is
different may not be realised until atest is done using it. For example, the target environment may
have the same operating system but a different (later) version of the operating system.
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TEST LOG

SOFTWARE COMPONENT NAME:

VERSION NO:

TESTER NAME:

PAGE NO:

Test No

Date

Actual Output

Comments on discrepancies
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