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1 General Information

Telling TestStoriegTTS)is a system testing tool that has been developeithin a research
cooperdion between the research group Quality Engineering at the University of Innsbruck and the
SMU Softmethod GmbH.

In this chapter we give an overview of the main concepts and the methodology of TTS which is

needed to understand th&ool and to apply it in the right way.

1.1 System and Testing Aetacts

Figurel shows the amfacts of the TTS framework. Informal efacts are depicted by clouds, formal

models by graphs, code by transparent blocks and rungistems by filled blocks.
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Figurel TTS System and Testingefatts



In the following paragraphs we explain the formal models and the code fragmeriguwfel in
more detail. Thdnformal Requirements i.e. written or nonwritten capabilities and propertiesf
the system, and th&ystemproviding and requiring services callable by the test controller, are not

discussed in detail because they are not the main focus of our testing mdtgydo

Requirements ModelThe requirements model describes the requirements for system development
and testing in a formal way. It consists of actors, use cases, domain types, and requirements
hierarchies denoted in use case diagrams, class diagramsegndements diagrams. The formal

requirements are based on written or newritten informal requirenents depicted as cloud.

System Model The system model describes the system structure and system beinawia platform
independent way. Its static steture is based on the notions of services, components and types. Each
service operation call is assigned to use cases, actors correspond to components providing and
requiring services, and domain types correspond to types. We assume that each serviceyistm

model corresponds to an executable service in the running system to guarantee traceability.

Therefore the use cases, the service operations and the executable services are traceable.

Test Model The test model defines the test configuration, ttest data and the test scenarios as so
called test stories.Test storiesare controlled sequences of service operation invocations
exemplifying the interaction of actors. Test stories may be generic in the sense that they do not
contain concrete objects hwariables which refer to test objects provided in tables. Testesocan

also contain setup respear down procedures and contain assertions for test result evaluation. The
notion of a test story is principally independent of its representation. Weehased UML activity
diagramsandsequence diagrams so far.

If the system model and the test model are created manually, it has to be guaranteed that they are
consistent with each other and that the test model fulfils some coverage critatimrespect tothe
system modefor consistency and coverage examples). Alternatively, if the system model is complete
then behaviarral parts of the test model can be generated, or otherwise if the test model is
complete, behaviaral fragments of the sstem model can bgenerated.

Each test story is linked to a use case and can be considered as part of the requirements. Our
approach is suitabléor test--driven modelling respdevelopment because the test stories can be
defined before the behavizal artefacts of the sysem model or the system implementation are
available. Testdriven development is possible because from test models and adapters it is possible
to derive executable tests even before the implementation has been finished-drestn moddling

4



can be appéd because the test model can be defined before the behamicsystem models whose
design can be supported by checking consistency and coverage betleesystem and the test
model In a systemdriven development approach behawi@l artefactscan be usd to derive ést

models and test data.

Test CodeThe test code is generated by a model--text transformation from the test modelt

generates test code that can be exeedtby a test controller.

Adapters The adapters are needed to access servigerations provided and required by
components of the system under test. For a service implemented as web service, an adapter can be

generated from its WSDL description. Adapters for each seguamntee traceability.

System Under TestThe system undetest (SUT) is a service oriented system that may contain

additional interfaes for testing purposes.



1.2 Testing Methodology

Figure 2 shows the workflow of our testing methodology. The methodology of our framework

supports test-driven development of systems on the model level.

| Requirements Model |

Consistency/
Coverage
Checking

SystemModel

Adapter
Implementation/
Generation

( Test Execution ]&‘
f EI TestReport H Test Analysis H TestLog |

\ J

Figure2 TTS methodology

The first step is the definition of requirements. Based on the requirementssysteem model and
the test model are designed in parallel. The test gesicludes the data pool definition, i.¢he
definition of test data, and the tesdequence definition, i.ethe sequence of test stories together
with states anddata to be tested. The system model and the test model, including thesteses,
the data and the test sequences, can be checked for consistencyc@retage. This allows for an
iterative improvement of their quality and suppomsodeldriven system and test development. Our
methodology does not consider th&ystem development itself but isabed on traceable services
offered by thesystem under test. As soon as adapters which maydspending on théechnology-
generated automatically or implemented manually are availabldgtfersystem services, the process

of test code generation can talplace. Thgenerated test code is then automatically compiled and



executed by a tesexecution engine which logs all occurring events into a test log. The test
evaluation is done offline by a test analysis tool which generates test repodsannotatiors to

those elements of the system and test model influencingtée result.



2 Installation

In this chapter we consider two types of installation. One the one hand we describe the installation
procedure for users who want to test a project with TWiSerinstallation)and on the other hand for

developers who want to implement some functionali§VN installation)

2.1 User Installation

TTS ishased on the Eclipse Modeling Tools availablentab://www.eclipse.org/downloads!/ So

install it first.
Alternatively you can also install modelling components on an Eclipse IDE for Java

Developers but this is much more time consuming and eprone.

Based on your Eclipse installation, apply the following instaflatistructions:

Install the following software bundles via the Eclipse Update Managelp( Install New
SoftwareX):

1. Install Apache Jakarta log4yia the Galileo pdate Ste (see Figure3). You have to

A

uncheckk DNR dzLJ AiSYya oé OFGiS3az2Neré¢ (2 asSsS GKS


http://www.eclipse.org/downloads/

B
Available Software
Check the items that you wish ko install, \_) =
2

‘work with: I alilen - httpif{download.eclipse.orgfreleases/galilec j Add...

Find more software by waorking with the 'Available Software Sites' preferences.

IIug4]
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@ Apache Jakarta log4j 4.4.0,v200512160100-217C7w3L1A.

Details
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™ Group jrems by category What is already installed?

et all update sites during install to find required software

@:J < Back I Mext > I FEimish Caneel

Figure3log4j Installation

2. Install OpenArchitectureWare via its Eclipse Update Ste available at

http://www.openarchitectureware.org/updatesite/milestone/site.xnfseeFigured).

gl
Available Software
Check the items that you wish toinstall, —
.y =
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Find more software by working with the 'Available Software Sites' preferences.
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Details
{ =
=
¥ show only the latest versions of available software [ Hide items that are already installed
¥ Group items by category What is already installed?

[ Contact all update sites during install to find required software

@) = Back I Mext = I Einish Cancel

Figure4 OAW Installation

3. Install BIRT for reporting vitne Galileo update siteBIRT is represented by the

categoryBusiness Intelligence, Reportir(geeFigures).


http://www.openarchitectureware.org/updatesite/milestone/site.xml
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Figure5 BIRT installation

4. TTS usederby or MySQL for logging. If you want to use MySQL which is

5.

recommended the

copy

http://dev.mysqgl.com/downloads/connector/j/5.1.html

plugins/org.eclipse.birt.report.data.oda.jdbc_X. X. X.vXXXXXXX/drsve of

Eclipse installatiofseeFigure6).

JDBC driver for MySQL available
into the folder
your

E ) tts-modeling
= ) edipse
|3 configuration
|2 dropins
I2) Features
=) p2
E 1) plugins
1) com.google.guice_1.0.1.+2009031 20607
123 com Jowagie.text_1.5,4,v20090305
(2 javax.xmlrpc_1.1.0,v200905122109
I3 javax.xml.soap_1.2.0.v200905122109
I2) org.antl runkime_3.0.0
() org.antlk_3.0.0
() org.apache.ant_1.7.1,v20090120-1145
() org.apache.axis_1.4.0,+200905122109
(3 org.apache.commons.beanutils_1.7.0
|2 otg.apache.commons.discovery_0.2.0.v200905122109
|2 otg.apache.derby.core_10.3.1.4
() org.eclipse.accelen, source 0,58, 1,»200909161003
=1 23 org.eclipse.birt.report. data.oda jdbe_2.5.1.v20090821
) drivers
123 META-INF
|20 schema

LKE Textdatei
B34 KB Executable Jar File

17.09.2009 15:09
17.12.2008 14:17

Ej readme. bxk

rysql-connector-java 5.1, 7-b...

Figure6 Driver installation

Install the TTS

http://www.teststories.info/update/site.xml or directly by extracting the zigFile

plugins

via its update site  available

containing the

TTS plugins available
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http://dev.mysql.com/downloads/connector/j/5.1.html
http://www.teststories.info/update/site.xml

http://teststories.info/update/downloads/TTS.zipo your eclipse directory(not to

the plugins subdirectoryf your Eclipse installatiorit may be the case that the TTS

update site is temporarily unavailable. In this cageply the second installation

procedure.
=k
Awvailable Software
Check the items that yvau wish ko install, |
;‘)l_
Work with: | TT3 - htkpefhwaw keststaries. infofupdate/sice, xml j Add... |

Find more software by working with the 'Available Software Sites' preferences.

Itype filker kext

[Marne | Wersion |
[l [ 000 Uncategorized
@ Telling TestStories Frames 0,7.0.0

i~ Details

=
=5
[V Show anly the latest versions of available software: [ Hide items that are already installed
¥ Group ikems by category What is already installed?
V' Contact all update sites during install to find required software
@j = Back I Mext = I Eimish Cancel

Figure7 TTS instadition

You can test yau installation with existing example projects available at

http://teststories.info/download/examples/

2.2 SVN Installation

The installation of TTS V&8N is based on the samrerequisites as the installation of TTS via the
Eclipse update manager. Therefore first install Ecledelling andhen apply the installation steps

1 to 4 of the user installatiomifter that install an SVN plugin for Eclipse, e.g. Subclipse deadlb
http://subclipse.tigris.org/

Then  you can check out the TTS plugin projects  fronhttps://ge-
informatik.uibk.ac.at/subversiwtts/src/active/main and TTS demo projects fronmttps://ge-
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http://teststories.info/update/downloads/TTS.zip
http://teststories.info/download/examples/
http://subclipse.tigris.org/
https://qe-informatik.uibk.ac.at/subversion/tts/src/active/main
https://qe-informatik.uibk.ac.at/subversion/tts/src/active/main
https://qe-informatik.uibk.ac.at/subversion/tts/src/active/demo

informatik.uibk.ac.at/subversion/tts/src/active/dema@and modify them in the same way as other

Eclipse developmengrojects.
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3 Demo Project

In this chapter we develop test project for the Ping web service. This example is also available online

as demo video atttp://teststories.info/documentation/videos!/

3.1 Creating a new TTS Project

_loixi

Select a wizard

Wizards:

| type filter text

(% 5QL Development _:J

(& sQuam

= s

-2 Tasks

=1+ Teststary
Teststory Project

(= UML 2.1 Diagrams

(= User Assistance

& xmL

(% ¥pand

(= Xtend
(& Xtext
(= xtext DSL Wizards

[ | —

(= Other
—
( ?\ = Back I Next > I Einish | Cancel

Figure8 Project Wizard

Figure8 shows the wizard for the creation of a new TTS project. After the wizard has been executed

an empty TTS project is created.
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http://teststories.info/documentation/videos/

[ [2 Package Explorer £33 Hierarchy | - Navigator |

| (@9 project.ttsconfig 82\

TTS Project Configuration Site

E 12 Ping
55 src info.teststaries.sut.version [To
w2 data .
infa.teststaries.sut.name
& [ Pingservice
B model info.teststaries.sut.to.register 1
B Ping.ttsmf
& bing.uri info.teststories. workflow.name [ PingServiceTest

14 ping.umlclass
@] tts.profile.uml

info.teststories.db.serverUrl

[ teststories.info

(& testlogs info. teststories. db.dbName [teststoriesiog
(= testsequences
& timi info.teststories. db. userilame [ttsuser
i info.teststories.db.password [4trexs
info.teststories.db.dbType [mysql
info, teststories. adapter.technology [ws
info.teststories.adapter.rmi.controller.controller-address [localhast
info.teststories.adapter.rmi.contraller. controller-port | 43778

info.teststories.adapter.rmi.controller. controller-name:
log4j.rootLogger

log4j.appender.consoleAppender
log4j.appender.consoleAppender.layout

log4j. appender.consoleAppender.layout. ConversionPattern

[ TestContraller

| DEBUG, consaleAppender

[ org.apache.log4j. ConsoleAppender

[ ora.apache.log4;.PatternLayout

[ %Sp %od %o - [%t] (%F:%L)%n

Figure9 TTS Project and Configuration file

A new TTS project as depicted in Fig. 2 contains the following directories and elements:

e srccontains the Java source of the adapters and test scripts

e datacontains the test data irRml files

¢ lib contains libraries for the adapter technologies

e model contains the system and test model as EMF UML 2 file

o testlogsstores log files of test runs

° testsequences:ontains sequences of test stories to execute

e timing contains timing information

e project.ttsconfigholds the configuration data for a test project, e.g. which adapter type is used.

This file iglepicted inFigure9

3.2 Static System model

The static system model consists of the classes andniostaof them needed as input and return
types for services, the components and their provided and required services.
Figure10 shows the data editors for the class Delay with the attribute timeout. The data editors

consists of one editor for data inpuRifg.ttsmj and one for data viewDelay.xm).
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& Java - Ping/model/Ping.ttsmf - Eclipse = Dliq
File Edit WNavigate Search Project Report Run Sample Menu Window Help

i |croaterepert |35 - Q- Q- [ BH G- |OS PSS =HER=g Y
[2 pack 2\ T Hienﬂ ‘H:T.Navigw = B[ [ ping.umiclass 53 = :
=% o 7| %9 «modeb | palette > | o=
3 o=
5 & ng g Taa: =
# src | y E al
= IRE System Library [ire6] = Delay 2
=, Referenced Libraries B3 Package
B data & timeout : Integer ‘ (=] Enumeration
(= systemdb =
(2 systemstate DataType
(= testdata _‘;l PrimitiveType
[1-{Z BasePool il 1 Lo (B
it [ poastont 22
& lib
E-E model Systemmodel
: EE Ping.ttsmf
i @ ping.uml Delay
-[@ ping.umlclass 5 ‘200 [
& testiogs Integer timeout :
(2 testsequences show table...
(= timing
s project.ttsconfig
data input]
EE Delay.xml &2
Delay.xml
id | timeout I
1_Delay 100

Figure10 Datainput editor

Figurell shows the static parts of the system model that must be miedebefore the test model
which models some kind of behauwiocan be defined. The static system model contains a class
(Delay, which is already depicted in Fig. 3 for the data input, a service hedda$ interface and a

component providing that service.

8 Pack 53 \_J3 Hera | % Navig| = 01| pinguml [ [d) =l =
H % | o 7| &«packager 2l 45 patette > | o
5 & Ping Classes Raa- =
@ s =l pelay Oa
(- RE System Library [ire6] o
[#)-2, Referenced Libraries = timeout B Package
B-(= data ~|| @ Enumeration
& lb 4 G =
B model
[ companents.umicomp [d) services.umlclass 52
! Eaﬁping.nsmr |52 palte >
& ping.uml Senvices s
[d] ping.umiclass NCEET= ﬂ
@) sequencet.umlact ‘“”‘9“%9' SRR [ class
i i Pi
) services.umiclass s [ Package
) simpleping.umlact
) Timeoutping.umlact @ ping( ) : Boolean [ Enumeration
&) tts.profile.uml 4§ delayedPing( parl ) : Boolean DataType
(= testlogs _ILI N
(> testsequences 51 L il
& timing [d] companents.umicomp &2
89 project tsconfig
£ «package» |5 palete >
Op o
Components «component» IR =
Z1PingService . 7] Component
Artifact
Ping Interface
& Class
= Part

Figurell System model
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3.3 Test Model

Figurel2 Test Model

The test model contains test stories modeled as UML activity, BimeoutPing.umlactand
corresponding test data, e.dimeoutPing.dataThe est sequence, e.dgsequencel.umlactdefines
the execution order of the test stories and the arbitration for each sequence element. The test story

contains service calls and an assertion, which is defined in the property editor at the bottom.

3.4 Checks on th model

The system and test model are stored together in one EMF UML2 file depicted in Fig.6. We have
integrated the SQUAM frameworkt{p://squam.info) to execute OCL checks on the system model,
the test model and between them. We have defined correcthemnsistency and coverage checks.

In the right editor windowof Figurel one can see a correctness chedlagAssertionwhich checks
whether a test story has at least one assertion), a consistency clhesid ¢storyUniqueName

which checks whether a test story has a unique name) and a coverage ali@gefationsCoverage

which checks whether all operations off all services are checked in at least one test story).
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