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Method and Apparatus for Automatically Generating A Test Script for a Graphical User Interface.

® G

The present invention relates to the technical
field of automatic test of a graphical user
interface in the technical field of software test.
The present invention provides a method for
automatically generating a test script for a
graphical user interface, which comprises:
defining information of each component in a
tested graphical user interface, writing a test
case file, generating a file of combined values
of components, adding an operation type to l
each component in each file of combined

values, determining a sequence of operations
in each of the files of combined values, and

defining information of each
component in a tested graphical
user interface

Y

writing a test.case file

generating g file of

generating a test script, etc. Said method combined values of components
reduces the tester workload of manually

programming test scripts and facilitates l

maintenance of test scripts.

adding an operation type to
each component in each file
of combined values

h

determining a sequence of
operations in each of the
files of combined values

B

generatiing a test script

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Method and Apparatus for Automatically Generating
A Test Script for a Graphical User Interface

Technical Field

The present invention relates to the technical field of software test, in particular to the

technical field of automatically generating a test script for a graphical user interface.

Background of the Invention

When using the prior art automation test tools to perform an automation test on a
graphical user interface (GUI), testers need to manually program the corresponding
test scripts according to the requirement of the test case. These automation test tools
per se are only capable of automatically running these programmed test scripts. For
example, the Windows-based automation test tool Winrunner and the Linux-based
automation test tool Xrunner both belong to these types of automation test tools. Such

automation test tools have the following problems:

1. It is difficult to program the test scripts manually. Different automation test tools
have different programming styles and grammars, so testers have to be familiar with
how to program qualified test scripts. Moreover, different test cases need to include

different test scripts.

2. Tt is difficult to maintain the test scripts. Once the tested graphical user interface

changes, all the test scripts will have to be manually modified.

Summary of the Invention

The technical problem to be solved by the present invention is to provide a method
and apparatus for automatically generating a test script for a graphical user interface,
which address the problem in the prior art that testers need to manually program test

scripts and can hardly maintain the test scripts.

To solve this problem, a first aspect of the present invention lies in providing a
method for automatically generating a test script for a graphical user interface, which

comprises the following steps:
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1) defining information of each component in a tested graphical user interface:
defining an attribute of each component and a mutually constraint relation between

said component and other components;

2) writing a test case file: storing values to be written into each component in the

tested graphical user interface and test check point information in said file;

3) generating a file of combined values of components: combining values of all
components in the test case file to obtain several files of combined values, each file

containing one possible combination;

4) adding an operation type to each component in each file of combined values:
determining an operation type of each component value in the file of combined values

according to the attribute of the component;

5) determining a sequence of operations in each of the files of combined values:
rearranging the sequence of operations in the files of combined values according to

the mutually constraint relation between the components; and

0) generating a test script: adding test check point information to the end of each file

of combined values to obtain a test script file.

To solve the above-mentioned problem, a second aspect of the present invention, in
combination with the first aspect, lies in providing a method for automatically
generating a test script for a graphical user interface, a range of value of an attribute of
each component forms a set, which includes all possible operation types for said

component.

To solve the above-mentioned problem, a third aspect of the present invention, in
combination with the first aspect, lies in providing a method for automatically
generating a test script for a graphical user interface, a range of value of the mutually
constraint relation of each component forms a set, which includes all input and output

relations between said component and other components.

To solve the above-mentioned problem, a fourth aspect of the present invention, in
combination with the first aspect, lies in providing a method for automatically

generating a test script for a graphical user interface, the information of each
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component further includes serial number, type and name of the component.

To solve the above-mentioned problem, the present invention also provides an
apparatus for automatically generating a test script for a graphical user interface,
which comprises: a module for defining information of each component in a tested
graphical user interface, which defines an attribute of each component and a mutually
constraint relation between said component and other components; a module for
writing a test case file, which stores values to be written into each component in the
tested graphical user interface and test check point information in said file; a module
for generating a file of combined values of components, which combines values of all
components in the test case file to obtain several files of combined values, each file
containing one possible combination; a module for adding an operation type to each
component value in each file of combined values, which determines an operation type
of each component value in the file of combined values according to the attribute of
the component; a module for determining a sequence of operations in each of the files
of combined values, which rearranges the sequence of operations in the files of
combined values according to the mutually constraint relation between the
components; and a module for generating a test script, which adds test check point

information to the end of each file of combined values to obtain a test script file.

Compared to the prior art, the method and apparatus for automatically generating a
test script for a graphical user interface provided in the present invention achieve the

following advantageous technical effects:

1. reducing the testers workload of manually programming test scripts; since test
script files can be automatically generated according to the test case files, it is no

longer necessary for testers to know the grammar for programming test scripts;

2. facilitating maintenance of test scripts, once the tested graphical user interface
changes, new test script files can be regenerated automatically only by modifying the
test case files.

Brief Description of the Drawings

Fig. 1 is a general flow chart of a method for automatically generating a test script for

a graphical user interface provided by the present invention;
grap p ythe p
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Fig. 2 is a schematic block diagram of an apparatus for automatically generating a test

script for a graphical user interface provided by the present invention; and

Fig. 3 is a schematic drawing of a tested graphical user interface in a specific

embodiment of the present invention.

Detailed Description of the Invention

The invention will be described further below with reference to the drawings and in

conjunction with a specific embodiment.

In this embodiment, a graphical user interface shown in Fig. 3 is tested.

Step 1: defining information of each component in the tested graphical user interface
in the following format:

W={id, type, name, attribute, constraint}

wherein, id is the serial number of the component; type is the type of the component,
e.g. text box, button, pull-down box, etc.; name is the name of the component;
attribute is the attribute of the component, whose range of value is a set describing all
possible operation types for the component, such as insertion, deletion, clicking,
selection; constraint is the constraint relation between the component and other
components, for example, a relation describing that the component is an input of

another component.

It can be seen from Fig. 3 that said graphical user interface includes four components
altogether, which are “Amount”, “Rate”, “Term” and “Calculate”. For each
component, the information thereof is defined according to the above-mentioned
format as follows:

W1 = {idl, textbox, Amount, insert/delete, wl->w4 }

W2 = {id2, textbox, Rate, insert/delete, w2->w4 }

W3 = {id3, pull-down box, Term, select, w3->w4 }

W4 = {id4, button, Calculate, click, w4->Window?2 }

wherein wl->w4, w2->w4, and w3->w4 mean that wl, w2 and w3 are inputs of w4

respectively; w4->Window2 means that w4 is outputted to another window, i.e.
Window?2, and contents displayed in Window?2.

Step 2: writing a test case file, which includes the following information:
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W1: 21, 0, -999
W2:1.0, 648
W3:1,2,3

W4: click, double click
Check Window?2

In the test case file, values for each component form a line, which include values to be
written into each of the components in the tested graphical user interface during the
test, and the last line of the test case file specifies check point information of said test

case.

Step 3: generating a file of combined values of the components. The component
values in the test case file in step 2 are combined, and each possible combination is a
file of combinations of component values. Examples of some of the combinations are

as follows:

Combined Value File 1:
wl 21

w2 1.0

w3 1

w4 click
Combined Value File 2 :

wl 0
w2 1.0
w3 1

w4 click
Combined Value File 3 :

wl -999
w2 1.0
w3 1

w4 click
Combined Value File 4 :

w1l -999
w2 6.48
w3 3
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w4 double click

step 4: determining an operation type of each component value in each file of
combined values. An operation type of each component value in the file of combined
values is determined according to the attribute of the component defined in step 1, and
then added to the file of combined values. The file of combined values having the
operation type added thereto is as follows:

Combined Value File 1

insert wl 21

insert w2 1.0

select w3 1

click w4 click
Combined Value File 2 :

insert wl 0
insert w2 1.0
select w3 1

click w4 click
Combined Value File 3 :

insert wl -999
insert w2 1.0
select w3 1

click w4 click
Combined Value File 4 :

insert wl -999

insert w2 6.48

select w3 3

click w4 double click

step 5: determining a sequence of the operations in each of the files of combined
values. According to the constraint relation between components defined in step 1, the
outputs of wl, w2 and w3 are necessary inputs for w4, so corresponding operations
for w1, w2 and w3 should be performed before operation of w4. Therefore, this rule
should guide the re-ordering of the operations of the file of combined values obtained
in step 4. In this embodiment, before the re-ordering, the sequence of operations in the

file of combined values happens to meet the requirement of this rule, so the sequence
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remains unchanged after the re-ordering.

Step 6: generating test scripts. The test check point information in the test case file
written in step 2 is added to the end of each of the files of combined values obtained
in step 5 so as to obtain test script files as follows:

Test Script File 1:

insert wl 21

insert w2 1.0

select w3 1

click w4 click

check Window?2
Test Script File 2 :

insert wl O
insert w2 1.0
select w3 1
click w4 click

check Window?2
Test Script File 3 :

insert wl -999
insert w2 1.0
select w3 1
click w4 click

check Window?2
Test Script File 4 :

insert wl -999

insert w2 6.48

select w3 3

click w4 double click
check Window?2

It can be seen from the above descriptions that the information defined in step 1 is
provided by the developer and designer of the graphical user interface, and only the
second step needs to be written by testers of the graphical user interface, which does
not involve large workload. As for the next few steps that involve larger workload,

they can be performed automatically by a computer. Besides, when any modification



is made to the tested graphical user interface and a test has to be made again, only the
test case file needs to be modified, and then the next four steps can be performed

automatically by a computer so as to quickly generate the needed new test script.
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CONCLUSIES

1. Werkwijze voor het automatisch genereren van een testinstructie voor een grafische

gebruikersinterface, die de volgende stappen omvat:

1) het definiéren van informatie van elke component in een geteste grafische
gebruikersinterface: het definiéren van een attribuut van elke component en een wederzijdse

voorwaardelijke relatie tussen de component en andere componenten;

2) het schrijven van een testdossierbestand: het opslaan van waarden die moeten worden
geschreven in elke component in de geteste grafische gebruikersinterface en

testaftoetsinformatie in genoemd bestand,

3) het genereren van een bestand van gecombineerde waarden van componenten: het
combineren van waarden van alle componenten in het testdossierbestand om verscheidene
dossiers van gecombineerde waarden te verkrijgen, waarbij elk bestand is voorzien van één

mogelijke combinatie;

4) het toevoegen van een bewerkingstype aan elk component in elk bestand van
gecombineerde waarden: het bepalen van een bewerkingstype van elke componentwaarde in
het bestand van gecombineerde waarden volgens het attribuut van de component;

5) het bepalen van een reeks bewerkingen in elk van de bestanden van gecombineerde
waarden: het herschikken van de volgorde van bewerkingen in de bestanden van
gecombineerde waarden volgens de wederzijds voorwaardelijke relatie tussen de

componenten, en

6) het genereren van een testinstructie: het toevoegen van de testaftoetsinformatie aan het

einde van elk bestand van combineerde waarden om een testinstructiebestand te bekomen.

2. Werkwijze volgens conclusie 1, waarbij een waardebereik van een attribuut van elke
component een set vormt, die alle mogelijke bewerkingstypes voor genoemde component

omvat.

3. Werkwijze volgens conclusie 1, waarbij een waardebereik van de wederzijdese
voorwaardelijke relatie van ieder component een set vormt, die alle invoer- en uitvoerrelaties

tussen genoemde component en andere componenten omvat.
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4. Werkwijze volgens conclusie 1, waarbij de informatie van elke component verder

serienummer, type en naam van de component omvat.

5. Inrichting voor het automatisch genereren van een testinstructie voor een grafische
gebruikersinterface, omvattende: een module voor het definiéren van informatie van elke
component in een geteste grafische gebruikersinterface, die een attribuut van elke
component en een wederzijdse voorwaardelijke relatie tussen genoemde component en
andere componenten definieert , een module voor het schrijven van een testdossierbestand,
die waarden die moeten worden geschreven in elke component opslaat in de geteste
grafische gebruikersinterface en testaftoetsinformatie in genoemd bestand, een module voor
het genereren van een bestand van gecombineerde waarden van componenten, die waarden
combineert alle componenten in het testdossierbestand om verscheidene dossiers van
gecombineerde waarden te verkrijgen, waarbij elk bestand is voorzien van één mogelijke
combinatie, een module voor het toevoegen van een bewerkingstype aan elk
componentwaarde in elk bestand van gecombineerde waarden, die een bewerkingstype van
elke componentwaarde bepaalt in het bestand van gecombineerd waarden volgens het
attribuut van het onderdeel, een module voor de bepaling van een reeks bewerkingen in elk
van de bestanden van gecombineerde waarden, die de volgorde van bewerkingen herschikt
in de bestanden van gecombineerde waarden volgens de wederzijdse voorwaardelijke relatie
tussen de componenten, en een module voor het genereren van een testinstructie, die
testaftoetsinformatie toevoegt aan het einde van elk bestand van gecombineerde waarden

om een testinstructiebestand te bekomen.
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1

mn4
i

2.1

Reference is made to the following document:
EP 0 869 433 A2 (SIEMENS CORP RES INC [US]) 7 oktober 1998
(1998-10-07)

The present application does not meet the criteria of patentability, because
the subject-matter of claims 1 and 5 is not new and the subject-matter of
claims 2-4 is not inventive.

D1 discloses all the features of claim 1:

Werkwijze voor het automatisch genereren van een testinstructie voor een
grafische gebruikersinterface (test design system for GUI software, abstract),
die de volgende stappen omvat:

1) het definiéren van informatie van elke component in een geteste grafische
gebruikersinterface: het definiéren van een attribuut van elke component (data
variation fig.7-5 for components fig.7-3 and col.11 1.44-56 ) en een
wederzijdse voorwaardelijke relatie tussen de component en andere
componenten (implicitly given by sequence of user interactions, abstract and
SPE col.6 1.48-55; SPEs can contain preconditions and constraints which are
restrictions on how different parts of a SPE can be combined, col.7 1.11-18);

2) het schrijven van een testdossierbestand: het opslaan van waarden die
moeten worden geschreven in elke component in de geteste grafische
gebruikersinterface (define various values for an argument, col. 13 1.14-16 and
fig.7-5) en testaftoetsinformatie in genoemd bestand (a validation block can
be inserted into test scenarios, col.15 [.15-16);

3) het genereren van een bestand van gecombineerde waarden van
componenten: het combineren van waarden van alle componenten in het
testdossierbestand om verscheidene dossiers van gecombineerde waarden.te
verkrijgen, waarbij elk bestand is voorzien van één mogelijke combinatie
(individual test scripts are produced from a scenario, each different value for
an argument will be included in a separate script, col. 131.20-23);

4) het toevoegen van een bewerkingstype aan elk component in elk bestand
van gecombineerde waarden: het bepalen van een bewerkingstype van elke
componentwaarde in het bestand van gecombineerde waarden volgens het
attribuut van de component (implicit from: TDE's test designer module makes
the recorded scripts available for visual editing (3) and provides access to a

Form NL237-3 (separate sheet) (July 20086) (sheet 1)
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2.2

2.3

library (4) of possible variations of GUI operations and input data. Using a
visual interface, the tester specifies how to vary the test scripts and their

associated data (5) col.6 1.34-37 and Figure 9 shows the coverage display on
the Text Editor. Each bar in the Coverage Summary window corresponds to
one window of the SUT, and shows the percentage of either operation
coverage or data coverage achieved for the window. The tester can select a
desired coverage level for both Operations and Data, col.14 1.9-14);

5) het bepalen van een reeks bewerkingen in elk van de bestanden van
gecombineerde waarden: het herschikken van de volgorde van bewerkingen
in de bestanden van gecombineerde waarden volgens de wederzijds
voorwaardelijke relatie tussen de componenten (The exact number of scripts
produced from a scenario depends on various factors controlled by the tester,
including the preconditions and constraints defined for the scenario, col.13 I.
23-25), en

6) het genereren van een testinstructie: het toevoegen van de ,
testaftoetsinformatie aan het einde van elk bestand van combineerde
waarden om een testinstructiebestand te bekomen (output validation after or
during exection, e.g. using the validation block, col.15 I.12f).

The same reasoning applies, mutatis mutandis, to the subject-matter of the
corresponding independent claim 5, which therefore is also considered not
new

Dependent claim 2-4 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of
inventive step: the subject-matter of claims 2 and 3 is a well-known
implementation option of input value variation, the additional feature of claim 4
does not provide any technical effect but is a mere configuration option.
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