s

telling test stories

User’s Guide



Contents

1

2

3

5

GENEal INFOIMALION ..ottt sttt et et e sbeesaeesane e 3
1.1 System and Testing Artefacts . ....ccuiii it e e e e bae e e e erra e e e eanes 3
1.2 RIS A g Y=Y/ 114 g ToTe [o] oY -V U 6

INSTAIIATION ...ttt et b e sh e st sttt e b e b b eae e e r e e b e e nbeesaee e 8
2.1 USEI INSTAIALION L.eiiniieitee et ettt st e s e et e e sbeesneeesareeeans 8
2.2 SVN INSTAIATION 1ottt sttt e e st e s bt e e st e e sbeeesanes 11

[DT=] oo T o fo =T ot (TP PP T RS PPPPUPPPPPOPIRY 13
3.1 Creating @ NEW TTS PrOJECE. ittt rree e e e s s s s saba e e e e e s s s sanneaaeeeas 13
3.2 ) = Tl YAy =T 0 0 10 Vo 1o [ PSR 14
3.3 TESE IMOAEL ...ttt ettt st e e st e s bb e e abe e s bt e e sabeesabeesbaeesabeenane 16
3.4 Checks 0N the MOAEN ...coeiiiie et st 16
3.5 TSt BENEIATION. ¢ttt et e e e s e s sttt e e e e e s e s st aaa e e e e s e e s abraaaeeeeeeanas 18

3.5.1 Ji¥s o o1 0= ol CT= g T=T =Y o o ISP 18

35.2 Test COAE GENEIAtION ....ccciiiierieete ettt e r e e e 18
3.6 Test Execution and EVAlUGLION .......c.oouiiiiiiiiinieceeeeeee e 19

(@oT o) i T={UT = 1 4 Te o F PR PPRPPPN 21
4.1 Database ConfigUration........cocciiei i e e e sbae e e e 21

B S 2= 0T o RN 23



1 General Information

Telling TestStories (TTS) is a system testing tool that has been developed within a research
cooperation 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 the tool and to apply it in the right way.

1.1 System and Testing Artefacts

Figure 1 shows the artefacts of the TTS framework. Informal artefacts are depicted by clouds, formal

models by graphs, code by transparent blocks and running systems by filled blocks.

© > Informal Artifact
Informal Requirements
l @ Formal Model

|:| Code

@D Running System

Requirements Model

&) Generation, Consistency,Coverage &)

System Model Test Model
|

Adapter

1

System Under Test

Test Code

Test Controller

Figure 1 TTS System and Testing Artefacts



In the following paragraphs we explain the formal models and the code fragments of Figure 1 in
more detail. The Informal Requirements, i.e. written or non-written capabilities and properties of
the system, and the System providing and requiring services callable by the test controller, are not

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

Requirements Model. The 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 diagrams, and requirements diagrams. The formal

requirements are based on written or non--written informal requirements depicted as cloud.

System Model. The system model describes the system structure and system behaviour in a platform
independent way. Its static structure 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 service in the system
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, the test data and the test scenarios as so
called test stories. Test stories are 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 but variables which refer to test objects provided in tables. Test stories can
also contain setup resp. tear down procedures and contain assertions for test result evaluation. The
notion of a test story is principally independent of its representation. We have used UML activity
diagrams and sequence 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 criteria with respect to the
system model for consistency and coverage examples). Alternatively, if the system model is complete
then behavioural parts of the test model can be generated, or otherwise if the test model is
complete, behavioural fragments of the system model can be generated.

Each test story is linked to a use case and can be considered as part of the requirements. Our
approach is suitable for test--driven modelling resp. development because the test stories can be
defined before the behavioural artefacts of the system model or the system implementation are
available. Test--driven development is possible because from test models and adapters it is possible
to derive executable tests even before the implementation has been finished. Test--driven modelling
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can be applied because the test model can be defined before the behavioural system models whose
design can be supported by checking consistency and coverage between the system and the test
model. In a system--driven development approach behavioural artefacts can be used to derive test

models and test data.

Test Code. The test code is generated by a model--to--text transformation from the test model. It

generates test code that can be executed by a test controller.

Adapters. The adapters are needed to access service operations 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 service guarantee traceability.

System Under Test. The system under test (SUT) is a service oriented system that may contain

additional interfaces 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

Adapter

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

\ J

Figure 2 TTS methodology

The first step is the definition of requirements. Based on the requirements, the system model and
the test model are designed in parallel. The test design includes the data pool definition, i.e. the
definition of test data, and the test sequence definition, i.e. the sequence of test stories together
with states and data to be tested. The system model and the test model, including the test stories,
the data and the test sequences, can be checked for consistency and coverage. This allows for an
iterative improvement of their quality and supports model-driven system and test development. Our
methodology does not consider the system development itself but is based on traceable services
offered by the system under test. As soon as adapters which may be - depending on the technology -
generated automatically or implemented manually are available for the system services, the process

of test code generation can take place. The generated test code is then automatically compiled and



executed by a test execution engine which logs all occurring events into a test log. The test
evaluation is done offline by a test analysis tool which generates test reports and annotations to

those elements of the system and test model influencing the test 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 TTS (user installation) and on the other hand for

developers who want to implement some functionality (SVN installation).

2.1 User Installation

TTS is based on the Eclipse Modeling Tools available at http://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 error-prone.

Based on your Eclipse installation, apply the following installation instructions:

Install the following software bundles via the Eclipse Update Manager (Help — Install New

Software...):

1. Install Apache Jakarta logdj via the Galileo Update Site (see Figure 3). You have to

uncheck “Group items by category” to see the item “Apache Jakarta log4j”.


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]
Mame | Wersion
@ Apache Jakarta log4j 4.4.0,v200512160100-217C7w3L1A.

Details

IV showNgrly the latest versions of avallable software ™" Hide items that are already installed
™ 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

Figure 3 log4j Installation

2. Install OpenArchitectureWare via its Eclipse Update Site available at

http://www.openarchitectureware.org/updatesite/milestone/site.xml (see Figure 4).

gl
Available Software
Check the items that you wish toinstall, —
.y =
Work with: | D&YW - htkpejiusaw, openarchitectureware, ongfupdatesiteimilestone fsite, =ml j Aadd. . |

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

Ityne filker bext

MNarme | Wersion |
#1000 apenarchitectureyars

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

Figure 4 OAW Installation

3. Install BIRT for reporting via the Galileo update site. BIRT is represented by the

category Business Intelligence, Reporting (see Figure 5).


http://www.openarchitectureware.org/updatesite/milestone/site.xml

iox
Available Software

Check the items that you wish to install, T
:)._

Wtk with: | Galileo - hetpejfdownload. eclipse. .orgfreleasesigalien ﬂ Add. ..

Find more software by working with the 'Available Software Sikes' preferences,

Itype filter text

Mame: | Yersion |
[A 000 Business Inteligence, Reparti

000 Callabaration

[ 000 Database Development

3000 EdlipseRT Target Platform Car

000 General Purpase Taols

000 tobile and Device Developme

3000 Madeling
1D PV My i | e imme =
Details
( -
=
¥ show only the |atest versions of avalable software I Hide items that are already installed
¥ Group items by category What is already installed?

¥ Contact all update sites during install to find required software

@:I < Back I et = I Einish Cancel

Figure 5 BIRT installation

4. TTS uses Derby or MySQL for logging. If you want to use MySQL which is
recommended copy the JDBC driver for MySQL available at

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

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

Eclipse installation (see Figure 6).

Ej readme. bxk 1KE Textdatei 17.09.2009 15:09

E ) tts-modeling -
rrn';-':'-q\—w:::wnrnaw:tw: wa-5.1.7-b... 694 KB Executable Jar File 17.12.2008 14:17

= ) 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

Figure 6 Driver installation

5. Install the TTS plugins via its update site available at

http://www.teststories.info/update/site.xml or directly by extracting the zip-File

containing the TTS plugins available at
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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.zip to your eclipse directory (not to

the plugins subdirectory) of your Eclipse installation. It may be the case that the TTS

update site is temporarily unavailable. In this case apply the second installation

procedure.
-loix]
Awvailable Software
Check the items that you wish ko inskall, ) =
=y,
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 ek = I Einiist Cancel

Figure 7 TTS installation

You can test your installation with existing example projects available at

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

2.2 SVN Installation

The installation of TTS via SVN is based on the same prerequisites as the installation of TTS via the
Eclipse update manager. Therefore first install Eclipse Modelling and then apply the installation steps
1 to 4 of the user installation. After that install an SVN plugin for Eclipse, e.g. Subclipse available at

http://subclipse.tigris.org/.

Then you can check out the TTS plugin projects from https://ge-
informatik.uibk.ac.at/subversion/tts/src/active/main and TTS demo projects from https://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/demo and modify them in the same way as other

Eclipse development projects.
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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 at http://teststories.info/documentation/videos/.

3.1 Creating a new TTS Project

_loixi

Select a wizard —>

Wizards:

| type filter text

(% 5QL Development _‘_I
(= sQuam

(= S¥N

(2 Tasks

== Teststory

(= UML 2.1 Diagrams
(= User Assistance
= xmL

(% ¥pand

(= Xtend

(& Xtext

(= xtext DSL Wizards
(& Other

[ | —

P
‘@ < Back I Mext > I Einish | Cancel

Figure 8 Project Wizard

Figure 8 shows the wizard for the creation of a new TTS project. After the wizard has been executed

an empty TTS project is created.

13


http://teststories.info/documentation/videos/

( [ Package Explorer £3 Yo Hierarchy | &5 Navigator“

E 12 Ping
53 src
& data
& lib
B model
B Ping.ttsmf
&) ping.uml
ld] ping.umiclass
@] tts.profile.uml
(= testlogs
(= testsequences
(= timing
k& Joroject ttsconfig

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

e src contains the Java source of the adapters and test scripts

B project ttsconfig 23\\

TTS Project Configuration Site
info.teststories.sut.version

info.teststories.sut.name
info.teststories.sut.to.register

info.teststories. workflow.name
info.teststories.db.serverUrl
info.teststories.db.dbName
info.teststories.db.userhame
info.teststories.db.password
info.teststories.db.dbType

info.teststories.adapter technology
info.teststories.adapter.rmi.controller.controller-address
info.teststories,adapter.rmi.controller.controller-port.
info.teststories.adapter.rmi.controller. controller-name:
log4j.rootLogger

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

log4j.appender.consoleAppender layout. ConversionPattern

[10

[ Pingservice

[1

[ PingServiceTest

[ teststories.info

[ teststorieslog

[ttsuser

[4trexs

[ mysal

[ws

[localhast

[43778

[ TestContraller

| DEBUG, consaleAppender

[ org.apache.log4j. ConsoleAppender

[ ora.apache.log4;.PatternLayout

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

Figure 9 TTS Project and Configuration file

e data contains the test data in xml files

e lib contains libraries for the adapter technologies

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

o testlogs stores log files of test runs

e testsequences contains sequences of test stories to execute

e timing contains timing information

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

This file is depicted in Figure 9

3.2 Static System model

The static system model consists of the classes and instances of them needed as input and return

types for services, the components and their provided and required services.

Figure 10 shows the data editors for the class Delay with the attribute timeout. The data editors

consists of one editor for data input (Ping.ttsmf) and one for data view (Delay.xml).
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& Java - Ping/model/Ping.ttsmf - Eclipse : I [=[ 3]

File Edit Mavigate Search Project Report Run Sample Menu ‘Window Help

|03~ ) O aeaereport |35- Q0 -Q- |[BH G- |OS 9~ |00 0G0y =HER=g Y
[2 pack 2\ T Hienﬂ ‘E:T.Navlﬂ = B[ [ ping.umiclass 53 =] ‘;‘3
E 5| e T % «modeb Zl| 5 patette [
3 o=
E & Ping ping R&a - =
# src : ) E a
) IRE System Library [jrec] I Delay 2,
-\ Referenced Libraries 7 [ Package
Bl dsta = timeout : Integer ‘ [E] Enumeration
(= systemdb =
(= systemstate DataType
(= testdata _‘;l PrimitiveType
[1-{Z BasePool il L Cosoooon [N
Rt [ poastont 22
& lib
B model Systemmodel
: EE Ping.ttsmf
@) ping.uml Delay
- ping.umlclass 3 ‘200 |
& testiogs Integer timeout :
(= testsequences show table...
(= timing
. project.ttsconfig
data input]
{8 pelay.xml 53
Delay.xml
id [ timeout |
1_Delay 100

Figure 10 Datainput editor

Figure 11 shows the static parts of the system model that must be modelled before the test model
which models some kind of behaviour can be defined. The static system model contains a class
(Delay), which is already depicted in Fig. 3 for the data input, a service modelled as interface and a

component providing that service.

12 pack 22 \_To Hiera} ‘H;.Na«ig] = B (%) ping.uml SlE :‘
25| e 7| & package |z palete b e
B & Ping Classes - K@ =)
@ s =l pelay Oa
-2 RE System Library [jre6] lass
[#)-2, Referenced Libraries = timeout B Package
- data < = Enumeration
&b 4 5 =
(2 model
+[d) components.umicomp [d) services.umlclass 52
} g ang-nsr‘f 2| 55 palette b
H Ping.uml Services e
) ping.umiclass B - Keat- ﬂ
4] sequencet.umlact «'”tgffg' SRR ] Class
; i Pi
) services.umiclass s [ Package
) simpleping.umlact
) Timeoutping.umlact @ ping( ) : Boolean [ Enumeration
&) tts.profile.uml 4§ delayedPing( parl ) : Boolean DataType
(= testlogs ¥ -
(& testsequences il i EE PrinkivaType 4|
& tining [d] companents.umicomp &2
89 project tsconfig
£ «package» |5 palete >
ORCT WIS
Companents «component» NS
Z1PingService < 7] Component
Artifact
Ping Interface
& Class
= Part

Figure 11 System model
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3.3 Test Model

2 Pack 58 s Hera | % Navig| = O |[[d) *Timeouting.miact £3 |[ ) meoutping.deta 22 =l
S o Z[ql|  <oum) version=r1.0" encoding=rutr-72s =
- 4 «Teststorys SN [ oo
B & Ping s
i 5 TimeoutPing <context filename = "Ping.xul" />

<test id="1r>

- IRE System Library [jres]
; <delay>inframe</delay>

A Referenced Libraries
<result>success</result>

= systemdb £ </test>
[ systemstate. 5| <test id="2">
= (2 testdata T «Servicecalls <delay>inframe</delay>
(= BasePool £ (&) DelayedPing <result>success</results
X Delay.xml 2 </test>
= simplePing.data £ <test id="3"s
TimeoutPing.data = <delay>outframe</delay>
- ib P e <result>failed</result>
-G axis2 if <Assertions i </test>
4] TTsCommLb.jar i @ Assertion |: <test id="4">
B model '1/ <delay>outframe</delay>
4] components.umlcomp <result>failed</result>
B8 ping.ttsmf L) </test>

&) ping.uml = </data> =
[d) ping.umiclass i} _']J i —"J
X Pingservice.wsdl
@) sequencet umlact
@) services.uiclss =
@) simpleping.umiact <Testsequences I
d) Timeoutping.umlact 5 Sequencet
&) tes.profile.uml

(& testiogs

(> testsequences

(= tining

89 project.ttsconfig

[d) *sequencet.umlact 23

«SequenceElements
@ Element!

«SequenceElements

(@) Element2
(]
£ ;l_]
[ Properties 52\ Zlep -0

@ Opaque Action

= Propert

! Assertion
Tagged Values Exception

Appearance | Fail
| Inconclusive
Pass

Figure 12 Test Model

The test model contains test stories modeled as UML activity, e.g. TimeoutPing.umlact and
corresponding test data, e.g. TimeoutPing.data. The test sequence, e.g. Sequencel.umlact, defines
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 the model

The system and test model are stored together in one EMF UML2 file depicted in Fig.6. We have
integrated the SQUAM framework (http://squam.info) to execute OCL checks on the system model,
the test model and between them. We have defined correctness, consistency and coverage checks.
In the right editor window of Figure 1 one can see a correctness check (hasAssertion, which checks
whether a test story has at least one assertion), a consistency check (hasTeststoryUniqueName,
which checks whether a test story has a unique name) and a coverage check (allOperationsCoverage,

which checks whether all operations off all services are checked in at least one test story).
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&) pinguml 58\ oclx 83\ =8
8- teststori url Al /% definition 2 %/ =
E-Ea <Model> public definitions
#-E3 <<system>> <Package> System context Activity
BB <<test>> <Package> Test
#-F3 <<teststory>> <Package> SimplePing haskssertion() : Boolean = self.allOwnedElements()->
B <<testsequence>> <Package> Sequencel select(a | a.getippliedStereotypes().name->includes('Assertion'))->size()>0
[ <<caller>> <Class> Pinger enddefinitions
=B <<teststory>> <Package> ConditionalPing
#)-65} <<teststory>> <Activity > ConditionalPing /* definition 5 #/
-7, <Profile Applcation:> TT5 public definitions
4 System Service context Activity
B4 System Service def hasTeststoryUniqueName:
-4 System I hasTeststoryUniqueNeme () : Boolean =
B4 Test Activity.allInstances()->select(a | a&.name=self.name)->size()<2
B4 Teststory enddefinitions
4 Teststory
B4 Teststory /% definition 10 #/
4 Testsequence /* this.eAllContents.typeSelect (ServiceCall) .forill{v|allElenents () .typeSelect (Service) .se
-4 Teststory public definitions
B4 Servicecal context Package
4 Service def allOperationsCoverage:
4 service allOperationsCoverage () : Boolean =
-4 Servicecal Package.allInstances()->select(p | p.isSystem() ).allOperations()
-4 System ->forill(o | self.allCallOperationictionOperations()->includes(o) )
<4 Test enddefinitions
& Soruve 5| KT | _I—I
1 ocL Query view £3 =0
| -
A

info.teststories.mod
info.teststori

info.teststories.model: getAlApplcations
info.teststories. modk

:hasServiceCall

ion
sTeststoryUniqueName
lications

Figure 13 Correctness, consistency and coverage checks for the system and test model

After the checking the correctness, consistency and coverage of the system and test model, the test

generation can be started.
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3.5 Test generation

The test generation consists of two parts. One the one hand adapters to access the executable
system services are needed, and on the other hand the test code for the test sequence and the test

stories has to be generated.

3.5.1 Adapter Generation

Technically adapters are classes that implement a specific Java interface. For web services these
adapters can be generated from an existing WSDL file defining the service interfaces (see Figure 14

for the generation context menu entry and the resulting adapter).

Ol 1) prgsenicsbipter jaa 31

package info. test sdsyter;

Simgort info.

tories. adarer. AdsprerException;

publlic final class P extends PingServicescin implements ISyst

private Easill

o wrg s

Character.class, char.class|;
n.class, boslean.cl

Figure 14 Web Service Adapter Generation

We have also implemented adapters for the Java RMI technology manually.

3.5.2 Test Code Generation

The test code generator creates from the EMF UML2 file executable java files for every test story and

sequence files from the test sequences (see Figure 15) which can then be executed.
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|

ckage info.teststories.sut.stories:

i
@ reg ot
Ve import info. dsprer.rmi.controller. T troller:]
D om
L EStory(name = "TimsoutPingStory”, version = "17, ID = 1}
PR public class T 7 extends -
= protected Test T: - v

. getSUT("TimeoutPingAdspter™) ;

= public TimeoutPingStoryl() {

nothing to do here

)

ide

public void tell(} ¢
context.clear¥emory():
context.getTestDataline ();
sequencel():

)

= public void sequencel(} {

try ¢
T invoke ("7, context.ret rdelap)):
Verdict verdict = 1uat ki

Verdict.PASS, context.getData{), mew OCL
TVReturn=VResult”)), mull, mew AssertionContext(
Verdict.INCONCLUSIVE, context.getData(), mew OCL
i

EventQueue. enguens (new VerdictEvent (verdict,

).getbatal
this.getClass().coString())]):

Figure 15 Test Code Generation

3.6 Test Execution and Evaluation

The test execution can be started as run configuration from a test sequence (left part of Figure 16).
After the test execution, the test result can be evaluated in special views. In the right part of Figure

16 a Junit-like view listing every test case for every test story is depicted.

= 01/ @ wodfowtoss 01\ @ rteepat. =g B R eaites T O
dieteliogs! | e | howbgertresven | showrtvew | shtdondety satpdsty T

20150 1516040
2051001 1517400
201001 1527140
2031001 155250
2051001 1553050
2031022116

S5BsEnsnABEsEE
g
i

2031002215440.0
2031002215307.0
2051045 128250 FngSerielest
2031045 125450.0 FnggeieTest
2003105 1257:63.0 PrgSerwceTest

| 4 2031005 120230 PnSercelest
| s 2051045 12530L0 Fngerelest
150 Pngenielest

88

B8 E
88
53
Gaag
£Z
i
&%

7 Z0IS 1353140 Fgenielest
8 200E 10340 Pl
5 201045 14200 FogsevieTest
S 0048 43570 el
1 008 14310 FSenielest
S NS 1L ol
% 201045 1SER0 FogsenieTest
Team » S 2S9350 FSenielest
5 5 A0S IS5 Sosseielst
SOV Y % 20S 115570 FogseneTest
Reglace Wih ¥ 97 2003105 1573010 PogSenceest
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Figure 16 Test Execution
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53

TTS Report - group by status

Workflow Log Information

958
PingServiceTest
05.10.2009 15:43

1.0

Teststory Version Timestamp Table Id

TimeoutPingStory 1 05.10.2009 15:43 TimeoutPing
TimeoutPingStory 1 05.10.2009 15:43  TimeoutPing
TimeoutPingStory 1 05.10.2009 15:43  TimeoutPing
SimplePingStory 1 05.10.2009 15:43 SimplePing
SimplePingStory 1 05.10.2009 15:43 SimplePing
SimplePingStory 1 05.10.2009 15:43 SimplePing
SimplePingStory 1 05.10.2009 15:43 SimplePing

1)[ g Trsiibrary.rptibrary (& overview.rptdesign 52
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- —
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telling test stories

Workflow Log ID: 958, WF Name “Ping Service Test®
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FAIL I 2
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Figure 17 Test Report

We have also implemented textual and graphical reports for test evaluation (see left part of Figure

17). Tailored reports can be defined via a report library (see right part of Figure 17).

20



4 Configuration

4.1 Database Configuration

The TTS database has to be configured in Window/Preferences/TTS (see Figure 1) and in

project.ttsconfig (see Figure 19).

Preferences

|tvpe Filter text
[#- General

ATL | teststorieslog

Data Management

[+]- Ecore Diagram
F-_'I Ecore Tools Diagram

- EMF Compare
- Help
(- InstallfUpdate
Java
JET Transformations
Model Yalidation
OCL Editor
opendrchitecturetWare
[#1- Plug-in Development
[+ Report Design
El RunjDebug
[ Tasks
[ Team
Teneo

nnection
UMLZ Diagrams
Usage Data Collector
Validation
XML
¥tendf¥pand
Keext
Xeext
[#- Xtext Languages

Figure 18 Preferences
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info.teststories.sut.version

info.teststories.sut.name
info.teststories.sut.to.register
info.teststories,workflow.name
info.teststories.db.serverUrl
info.teststories.db.dbName
info.teststories.db.userName
info.teststories.db.password
info.teststories.db.dbType

info.teststories, adapter.technology
info.teststories.adapter .rmi.controller.controller-address
info.teststories.adapter.rmi.controller .controller-port
info.teststories.adapter.rmi.controller .controller-name
log4j.rootLogger

log4j.appender.consoleAppender

log4j.appender.consoleAppender. layout

log4j.appender.consoleAppender . layout. ConversionPattern

|10

I PingService

|1

| PingServiceTest

| teststories.info

| teststorieslog

I ttsuser

] dtrex9

| mysql

| ws

|localhast

| 43778

| TestController

] DEBUG, consoleAppender

I org.apache.log4j.ConsoleAppender

] org.apache.log4j.PatternLayout

| %5 %d %om - [%6t] (%F:%L)%n

Figure 19 Configuration file

Alternatively, one can create a TTS database manually by importing the database dump tts.sql

available online and executing the following commands in MySQL:

create database teststorieslog;
create user 'ttsuser'@'localhost'

grant all on teststorieslog.* to ttsuser@localhost identified by "4trex9";

identified by '4trex9';

mysgl -p -u root teststorieslog < tts.sqgl
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5 Test Reports

TTS provides BIRT Reports for evaluating test runs. Some predefined reports can be found in the
repository (). However, BIRT enables to define BIRT Libraries to create and deploy easy to use and
tightly controlled report writing capabilities. In the case of TTS this means, that the TTSlibrary defines
standard elements of reports that are often used in the context of TTS, e.g. the header of a report, a
table including the log lines of a test run, etc. There are mainly two big advantages in using a BIRT
library:

e Predefined elements (Report Items) make it easier for users to create new reports

e Changes in the library will automatically be propagated to all reports using this library (e.g. a
change of the logo in the library’s header element will change also the logo in all reports that
use the library’s header element

In this section we shortly explain the different steps needed to create a report with the help of the
TTSlibrary.

1. Create new (blank) BIRT report.

2. Open the Eclipse Resource Explorer and go to the TTSlibrary.rptlibrary depicted in the
following Figure.

5% Palette [ {8 Data Explorer 'ﬁResource Explorer 23\ N S Y= 8|
' = E TTSlibrary.rptlibrary _A_I
i .f) Data Sources

- Data Sets

(§l Data Cubes

[+-(£¥ Report Parameters

=] ]:]J Report Items

: {lgd Chart - Comparison BarChart

{lid Chart - PieChart

llid Chart - WF BarChart - Pass Fail

llgd Chart - WF1 BarChart

{lid Chart - WF1 BarChart2

Data{workflowlog:...) - Label Comparison BarChart
Data(workflowlog:...) - Label Log Lines 1st Workflow
Data(workflowlog:...) - Label Log Lines 2nd Workflow
Data{workflowlog:...) - Label Log Lines Single WF Run
Data{workflowlog:...) - Label WF1 Chart

: Data(workflowlog:...) - Label WF2 Chart

-HH Grid - Grid with 2 BarCharts

-HH Grid - Grid with 2 PieCharts —
D Grid - Header - Regression Report

#-f3 Grid - Header - Testrun Repart

- Grid - Regression Report Information

~~fab] Label - Different Lines

: Label - Yertical Space

Table - Differences

[#-F Tahle - | nnlines - anlv nass and Fail Ll

(i

@ [ [

[ [

Figure 20 Eclipse Resource Explorer
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3. Copy the following elements from the TTSlibrary (depicted in the Resource Explorer tab) to
your new report (depicted in the Outline tab), by keeping the correct directory structure (e.g.
copy the ttsSource from the Data Sources directory of the TTSlibrary to the Data Sources
directory of your new report): Data Sources (ttsSource), all needed Data Sets and Report
Parameters.

4. Now you can add with simple drag and drop Report Items from the library to your new report
(see Figure 21)

.2 Palette | [8 Data Explorer [@ Resource Explorer £3 o | new_report_Lrptdesign 52 _

=it TTSlibrary.rptlibrary _‘_I [ o T ) ST T T )
. 1@ Data Sources
rf.ﬂ Data Sets B
) Data Cubes B I
(£3 Report Parameters
\_J Report Items
i lled Chart - Comparison BarChart
{lid Chart - PieChart
|lgd Chart - WF BarChart - Pass Fail
{lrd Chart - WF1 BarChart 2
~|lid Chart - WF1 BarChart2 <
Data(workflowlog:...) - Label Comparison BarChart )
Data(workflowlog:...) - Label Log Lines 1st Workflow ~

. 0]

[+

- &

) () ()

Data(workflowlog:...) - Label Log Lines 2nd Workflow
[l Data{workflowlog:...) - Label Log Lines Single WF Run .
E Data(workflowlog:...) - Label WF1 Chart N
El Data(workflowlog:...) - Label WF2 Chart

- @[ Grid - Grid with 2 BarCharts

@ Grid - Grid with 2 PieCharts -

- Grid - Header - Regression Report

i [+ D Header - Testrun Report

- 1 Grid - Regression Report Information
i Label - Different Lines

Figure 21 Add Elements with drag and drop

5. After adding all elements you can look at your report by changing to the Preview tab or by
generating a .pdf, .doc, .html, etc.

Some important Report Items of the TTSlibrary are explained in the following:
e Grid — Header — Regression/Test Report: item represents the header of each TTS report
e Data(workflowlog:...) - Label *: denote labels for different diagrams or tables
e Table - Log Lines 1°*/2" Workflow: a table that shows all log lines of a test run

e Table — Log Lines — only pass and fail: a table that only shows log lines with the status “pass”

”

or status “fail” (log lines with status “inconclusive”, “timeout”, etc. are ignored)

e Table - Differences: shows the log lines with different status elements of two compared
workflow runs

e Chart — PieChart: shows the distribution of log lines of a workflow grouped by status of the
log events drawn in a pie chart
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e Chart - * BarChart: shows the distribution of log lines of a workflow grouped by status of the
log events drawn in a bar chart

e Chart — Comparison BarChart: shows the distribution of log lines of two workflows grouped

by status of log events per workflow drawn in one single bar chart

5.1 Adding Reports to the Reporting Perspective

To add a custom tailored report design to the Reporting Perspective of TTS, modifications to the class
ttsreportmanager.view.BirtReportView, implemented in the package
info.teststories.reportmanager plug-in, have to be applied. After opening the class, the
following four TODO tasks indicate the extension points in the source code:

1. //TODO DEFINE CUSTOM ACTIONS
2. //TODO ADD CUSTOM ACTION TO PULLDOWN
3. //TODO ADD CUSTOM ACTION TO TOOLBAR

4. [/TODO IMPLEMENT CUSTOM ACTIONS

At the first one, nothing more than the actions are defined (see the source following the TODO tag
for a living example).

The second and third add the actions to the views' toolbar and pull-down menu, respectively. For
sure, there are other possibilities where to add the button, yet this is not a guide about eclipse Ul
programming, therefore the interested reader is advised to take a look at the eclipse corner articles.
At the last tag, simply the code between the two comments /** REPORT ACTION
IMPLEMENTATION BEGINNING **/ and /**REPORT ACTION IMPLEMENTATION
BEGINNING **/ hasto be copied.

Finally, the variable name has to be replaced by the actual action, the name of the report has to be
adopted in the call of the FileLocator.find(...) operation and, last but not least, the
messages printed by the message dialogs and the actions' text remain to be changed.

After successfully rebuilding and deploying the plug-in, the report is available in the view.
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