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‘_L The lesson Functional Testing

20. Functional Testing

a) Introduction
Topic 20 b) Guidelines for taskclasses
Functional Testing c) Use-case based approach

d) Analysis of boundary values
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The lesson:
What means “Functional Testing”

Functional Testing
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The lesson: Some Examples to
‘L explain the CT-method

Comp. Vision System:
Classiffication tree: Identification of Shapes
covers all classifications and classes \jth typical properties
P Agplect . 1: relevant aspects
- 2: test cases

f';
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Input dat Clags
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www.systematic-testing.com

= Classification Tree Editor
eXtended Logics

CTE, CTE XL, CTE Professional

Tool support for the classification tree method: = free VerSIOn Of CTE XL
CTE (ca. 1995) implemented in C = the tool is popular amongst
CTE XL (ca. 2002) in Java i
CTE Professional (2010) developers and testers and is
successfully used in various
T domains

= for possibilities see the link



http://www.systematic-testing.com/
http://www.systematic-testing.com/
http://www.systematic-testing.com/

* The tool window

File Edit View Tools Options Window Help
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2 local:/C:/daad/workshops/ohrid_11/vortrag/A2.cte e

Properties

Standsard | Viglations | TCSpecification|

~Mame

ID =297 Layout cliert books presentation

minimal number.Testcase 1 | boaking | | payment morale | ; presentation

m_|

~Description ::;:?;n sig:::l " good  bad P;':;;:tde co;:-iuz:tny ocoures is off don't exist
Text
new private client, good payment
morale books a don't exist presentation
ne‘l-/j’/:;;t‘mtion ne‘:///:;\i:t‘mtion avaiI;{\:;\rEooked
available available
. o | | | | -
=0 minimal number g r — ” e
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-0 minimal number of test cases. # &
(O minimal number of test cases. # #
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Reminder of assignments

= Berlin: 8 assignments

= Novi Sad: 7 assignments

= Tirana: 4 assignments

Assignments HU [NS |TIR
1. Review requirements specification “SemOrg” X |X X
2. Function points (Tool) |xX |Xx X
3. Review structured analysis model (x) (x |-
4, Develop an OOA model Tool |X |X -
5, Formal specifications (Tool) |X |X X
6. Metrics Tool [X |X X
7. Select test cases functionally by the CTE Tool [|X |- -
8. Select regression test cases by ATOS Tool |X |~ -
9, Review of a assgn solution of another team - X -
X

Test coverage with SOTA Tool

|
©
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Use cases of "Seminar Organisation”

3 Product overview semorg

Informing

Booking

I

For each use-case:
Variety of typical
Application scenarios, /
i.e. Many test-cases

(normal and special cases)

X

Checking out Client

manager

Y

/!
vaY

Canceling

Booking company

Presenting seminar jE

A

A
Y,

Lecturer Seminar
manager
Basis: Qsigning semD
- verbal description
- formal description Qqumng ,ectuD
(e.g. Activity diagram) i
@ning present@ Presentation
host
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The tasks for the students : &

i (teams)

= think about the possible inputs for the use case
“booking”, find out classifications and classes

= study the tutorial of CTE to understand the main
possibilities of the tool

= Create a classification tree with the help of CTE

= find out necessary test cases for Minimality
Criterion (every class must be represented at least
once)

= find 3 additional ,interresting” test cases

12



Schema description of “booking”

[F20/ (/PF20/)
Use case: booking: from registration to booking.

Category: primary

Preconditions: -

Post condition success: client is notified.
Post condition failure:

notification to clients that presentation is overbooked, or does not exist, or a
booking for the client is already made.

Actor: client manager, client, company
Triggering event: client registration is available.

Description: For each use-case:

1 Client data retrieval . . ]
2 Presentation verifioatiogg typlcal appllcatlon
3 Booking undertaking scenarios lead to
4 Registration notification and

test cases.

sending invoice
5 Sending invoice copy to the accodnts depaitment

Extension:

Alternatives:
1a Inclusion of a new client

2a When the presentation is over booked, to point out the alternative one
2b Notification of "false presentation”, if the presentation does not exist

DAAD project ,Joint Course on Software Engineering” © 15
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i Relevant aspects of “booking”

= the kind of the Seminar: company-internal, public
= kind of client: company, private

= registration status of client or company:
available, obsolete, new

= kind of presentation: don't exist, occurs, fully
booked

= payment morale

14
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‘L Example 1

B3 local:/C:/daad/workshops/ohrid_11/vortrag/A2.cte
1

(o[

Properties

Standard | viglations | TCSpecificstion|

MName

ID =297 Layou

minimal number.Testcase 1

payment marale

| ciient books presentation |

A

already not good bad private campany OCCUres is off don't exist
Description signed in signed in client client
Text
new private client with good payment .
morale books a don't exist presentation status of client | stat%fcompany |
new registration new registration available overbooked
available available
current not current current nat current
4 | 1 | |
=-[7 minimal humber ; ; ; d d d — d
It > — 3 yf f — bt
- minimal number Testcase 2 ‘ ‘ ‘
) minimal number. Testcase 3 L -4
-2 minimal number. Testcase 4 L L

=-J Interesting test cases
-1_) Testcase 1
-1_) Testcase 2
-(0) Tesicase 3

-2 minimal number_ Testcase &

-i_) minimal number Testcase 6
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R S a e
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2 local/ C:/_software_engineering/_uebung_ss11/8/Lasung_5/klassifikationsbaurn,/5_A3/5_A3.cte

Eigenschaften -

Standard

Mame

ID =

1

Beschreibung
Text

m

4 [ 3 I I

= flat hierarchy with element composition
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|Eahlungsm-:-rall | Anmelde:tatusl

N N TN

Neukunde Stammkunde gut schlecht Firma Individuum nicht angemeldet angemelde

N

vorhanden nicht vorhanden

Compositions can summarize several classifications. The classes of several classifications, which are located
under a composition, are not mutually exclusive.
Classifications and more compositions can be created under a composition.

18



‘L Example 2 o

2 local/ C:/_software_engineering/_uebung_ss11/8/Lasung_5/klassifikationsbaurn,/5_A3/5_A3.cte
Eigenschaften -

Standard

Mame

ID =

1

Beschreibung
Text

m

4 [ 3 I I

= 3 test cases to fulfill Minimality Criterion
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‘_L Example 3

2 local:/C:/_software_engineering/_uebung_ss11/8/LGsung_5/klassifikationsbaum,/5_Bl/Aufgabe 5 Klassifikationsbaurn.cte

Eigenschaften- «

Standard ‘
L

Mame

ID =

rich warfanden rich kol e mici warfenden rcl 2 Sue At Priataurnde Muscestuchit
—

Brerents amgerm aldet

werfligtar

-AT) Minimal 1/5 & | o | |
¢

—A{_) Minimal 2/5

—A{_) Minimal 2/5 $ i

—A{_) Minimal 4/5 $
—A{_) Minimal 5/5 ‘

-A_) Zusatz 1
{_) Zusatz 2

D Zusatz 2 | @ i . ?

= flat hierarchy without composition
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‘L Example 1

Yeranstaltung prifen
und buchen

buchen nicht

] erfolgreich
buchen erfolgreich
und Anmeldebestatigung
und Rechnung
erstellen und Mitteilung
Rechnungskopie versenden

an Buchhaltung

Veranstaltung Veranstaltung falsche

ausgebucht fallt aus Veranstaltund angemeldet

IF201

Anmeldung des Kunden liegt var

Mitarbeiter Mitarbeiter
einer Firma einer Firma,
und Firmendaten Firmendaten

vorhanden, abrufen  nichtvarhanden,
und aktualisieren Firmendaten anlegen

hereits

Kundendaten
abrufen

Kunde
angemeldet
und Kundendaten
aktualisieren

kunde nicht
angemeldet und
neu anlegen

Zahlungsmaoral
Uberprifen

Zahlungsmaoral

Zahlungsmaoral
nicht dberprifen

= classification and classes: decomposition of the input space
— not activities (check presentation, recall client data ...)
= not outputs (send informations ...)
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i Example 2

1"—‘local:fC:f_sofMare_engineering.r’_uehung_ssllfoLﬁsung_SIkIassiﬁkationsbaume_ZZfAufaghe5.cte = |~=B h

Eigenschaften

Standard | Regelverletzungen I TQ

[ ist_‘.feranstaltung_buchbar]

Mame
ID = 1351 Weranstaltung
Veranstaltung findet /\
Firma Fersan nicht existierande WA existierande VA
Beschreibung
Text | ist registiert| | ist fiir Veranstaltung schon gebucht| | ist registiertl | ist fiir Weranstaltung schon gebucht| | ist ausgebucht| | findetstatt|
ja nein  ja nein ia nein a nein ja nein ja nein
1| 1 3

(:I Veranstaltung existiert nicht

(:I eranstaltung ist ausgebucht

(:I “eranstaltung ist nicht ausgeby

(:I Veranstaltung findet nicht staf]

(:I nicht existents WA bereits geb

B!
B!
k!
kS
¢
L

(:I nicht registrierter Privatiunde, |

D ni ‘-

= incomplete test cases: c

E
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1
i)
:
*

i <% _g:

uestion mark means tha

— it et o
. g i

—ech— b ot
47

no class has yet been marked 23



i Example 3

2 local/C:/_software_engineering/_uebung_ss11/8/Lésung_5/klassifikationsbaum/5_B3/5_B3.cte

Eigenschaften
Standard
undaveransialiur
Name =)
ID =
Beschreibung [Frm= -.-,|- m——
Text
|u Filesch
reneldesiaig
P
Firrnerclaten sind akius
Berets angemaldat
..u/\ ricacih it angerm elct =1 werligiew
4| I fein
& o > —

=- {j Minimalitétsiriteri|
R l:) Minimalit&tsio
----- D Minimalitétsio
----- D Minimalitétsio
. [:) Minirmalitstsio
Iél ij interessante Testf
----- D IntElEE&EntE1I

= 5 test cases necessary for Minimality Criterion —
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Example 4:
inconvenient solution

——————

Firmen Mitarbeiter

| Alte f Neue Firma |

Alt-iNeukunde

///\

Alte Firma Meue Firma Altkunde Neukunde

Wollstdndigkeit Daten Aktualitdt

) N\

En Wollstindig Daten Unwollftindig aktuell weraltet DatAn Vollstindig Daten Unvollstd

N

s several identical classification and classes

Daten Alktualitdt

Waollstindigkeit

Waollstindigkeit

ollstindighkeit

dig DaVen VWollstindig Daten Unvollglindig aktuell weraltet Datef\\Vollstdndig Daten Unwyg
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Example 5:
‘_L extremely extensive tree

B local:/C:/_software_engineering,/_uebung_ss11/8/1 Gsung_5/klassifikationsbaum,/5_B2/5_B2 KBaurn.cte E
Eigenschaften— =

Standard

MName

ID =

-

Beschreibung
Text

m

« [m] b

=0 MinKriterium
w20 MinKriteri




‘_L Example 5

Kundendaten

Zahl
Datum
Omsatz_§
///\ Geburtsdatum Kunde seit §
ist Mummer ist nicht Mummer
/\ leer karrekt
innerhalh aulierhalb
des Typs des Typs syntaktisch semantisch
‘ ‘ falsch falsch
) . | |
Kunde seit +
ist Murmmer ist nicht Mummer lear korrakt
_ /\ syntaktisch semantisch
innerhalk auterhalb falsch falsch

des Typs des Typs

= type of data of the input space: digit, date, String ...
= possible mistakes in the input stream: not a number 27



students learn how it's possible to find test cases
early in software development process

there are many possibilities for the design of the
CT, so we get different solutions

work with a professional Tool

think about useful test cases and about the minimal
and maximal number

the method is easy to understand
students have further tasks

28



Entirely new
CTE XL Professional

-~ : - & - r-_k’
—l:fa"t &‘%

CTE XL Professional - For Even More Systematic Test Case Design
Dear Michael Ritzschke,

You are registered as a potential professional user of the CTE XL.

* 4
,

Therefore, we would like to inform you that Berner & Mattner has developed an entirely new
classification-tree editor to cope with the growing demands from testing experts: the CTE XL | | MESSINA
Professional. Many feature requests desired from current users have been integrated. 3 HiL

The Eclipse based implementation features new major functionalities such as

MESSINA

> Prioritization of test cases based on weightings for test-relevant aspects
> Deterministic test case generation SiL
> Statistical test case generation

> Significantly improved integration with IBM Rational DOORS and HP Quality Center
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Thank you for your attention!
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