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]
Notify Alarm

1Bl 7

SElDT—o 3y T7ARNTIE, 77X

=

+Confirm eachfunction : FunctionalSuitability

Test Type or
I Alert in the background : Compatibility

= Quality Attribute
Test—Category

or some factors.

+ Confirm Alerm : Confirm each function
+ Confirm Snooze : Confirm each function

T
High-Level test case.

<<pattern>>
Resister/Edit/Delete Data

<<pattern>>
Alert

~ Number of data : Performance efficiency
~ Operation Response : Performance efficiency

~ Alertin the background : Compatibility
~ Unfavorable Stress : Performance efficiency

<<Resister/Edit/Delete Data>>
<<Alert>>
Alarm

+ Confirm each function : Functional suitability

~ Number of data : Performance efficiency

~ Operation Response : Performance efficiency

~ Alertin the background : Performance efficiency
~ Unfavorable Stress : Performance efficiency

+ Cooperate with other Apps : Compatibility

T A M —AXX
T A M —AXX

T A M —AXX

i i‘%E‘M‘!.m

Wluﬁ:n 5

=

Register/Display Alarm

+ Confirm each function : Functional suitability
~ Number of data : Performance efficiency
~ Operation Response : Performance efficiency

Notify Alarm

+ Confirm each function : Functional suitability
~ Alertin the background : Compatibility
=0 Stress : efficiency

+ Cooperate with other Apps : C

+ Register Alarm() : Confirm each function

+ Edit Alarm() : Confirm each function

+Delete Alarm() : Confirm each function

+ Check max registration data() : Operation Responce
+ Operate from Siri() : Cooperate with other Apps

+ Confirm Alerm() : Confirm each function
+ Confirm Snooze() : Confirm each function
+Check with other Apps() : Alertin the background

+Check with Stress() : Unfavorable Stress




TAMAA—=FETIL>T?

[ FRAFPRA—=FEFEFTIV] TTRAMT—ZADEFIHFEROEEA
ETLTKRBLAEZDDOTT, XMBEOHEETT,

[T RAMNRA—=—bT—FFTI9F %] EWD, TAMN S RTLAT—FT7F v ]
EXFERBEEE LT, UTO@mXITTIBNINTEY £97,

<TRAMIA—=FT7—=FTI7F¥IIOVTRHREHEL TWBHEL>
Y.Nishi, “Combinatorial Test Architecture Design Using Viewpoint diagram”,
Workshop on Metrics and Standards for Software Testing (MaSST)

Y.Nishi, “Design principles in Test Suite Architecture,”
International Workshop on Software Test Architecture (InSTA 2015)

FETAMNRA =T —FTI9F¥%2SEIL, TAMIA—=—FETILEWLD
HWEOELE - ZEIEERLTEY 9,



TAMNAIRXRTY = QREEICDNT

TAMZA—=FETILAERETZEEELTUMLY =L (77 2K) #FRL
TKRIBTESLSICLTHEY T,

[T A MAE<T) —] ETRAMNT—ROWEFTERLIZDDTI,
120FOHFIZ1I0, 206 DT XM —XE2FL-E-LDOAERIBTE F9,

ha=Y)—4% |/ uML S 2 ROR R N
~F*AHY— 0 TANT—-AOBEH ERDR/NNDEIEZ

- LR CEBDLDICLULTULET,
~WROBRT AR —Z O 1 ¥HHY—|

Bl . BHLBEHESR. {kﬁ&%@ BIEL AR R, BEERST — 5
el I+FHHhU—] EMHATET,
XTF XA MREYPT A MATOUEEZTIEWTEXINWTTY, j

(UMLOSZREDA VY K (84E) EFFC )

IR —H4FD [MZRNRT AT —X] & KT ALY — 3 EEECYT
BREEEH CETDBLIDICLTEDET, XlﬁﬁU—i@E%E . )
WRIIRT AN —X : 7223 >57—J)L WETY V2T O0—F 2 1M

GD*B%@?‘X NrF—XZEELUTET, ) UTPX®VSTeP & NGT/A EHH Y i—g-




LT
/:‘ éﬂfi—a_o

TAMHRTY — &M RELEC

WHE S| Rk
W2 &

-

AN @ =YES /'T\% ‘Eﬁﬁﬁé
EAURG N AV ¢

Test Conglomeration - Proposal for Test Design Notation Like Class Diagram (G&30)
http://ieeexplore.ieee.org/document/7899074/

Test Conglomeration - Proposal for Test Design Notation

like Class Diagram
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Abstracé— In recent years, software fest has become huge and
complicated and been required d

sifuation, it is lhfﬁnlrlnmnﬁm overvien oftet and to thare
smissions of
test case are om- occurred becamse characteristics of
traditional documents and difference in testing slalls among
test engineers. In this paper, “Test Conglomeration” notation
that represents overview and consistent picture is proposed to
deal with these problems.

Eeywords- Software Testing; Test Conglomeration; Test
Design; Test Design Notasion; Class Diagram;

L INTRODUCTION

Tn recent years, software has become large-scaled and the
key factor of industrial product. As software systems grow
up, software test for quality assurance also becomes buge
and complicated. There can be over millions of test cases in
mpmjacLMbﬁl:lsesm\mcmhc becauze it
encompasses many test types and fest levels. Traditional
documents, simple matrix or free structures for fest design
are relatively difficult to describe overview of huge and
complicated software fect.

Tn addition, mare people ave required to design test cases
because of the increasing test cases and shortening the period
of testing. Difference in testing skill among test engineers
causes a fuctuation of test expression (Le. test case or

market demands more advanced faatures or fimctions. In the
sifuation that the scale of software test increases to adapt
continuous change, it is also difficult to confirm and manage
enire test. Dificrlty i confimumg overview of software fet
aften oftest cases and of

crifical defects.
j2 efficient to mcover  but it is
often bard to find omuissions in the review phase because of a
Buctusion of test expresion and difficulty in descnbing
overview of
I ths pipa', “Test Conglomeration” motation i
proposed to deal with these problems.

I PROBLEMS OF CREATION TEST CASES
We consider the problems comresponding to the following
three backsrounds

Increasing test scale and complexity.
continuous

change,
added contimously. It is difficult to select effective test cases
and to determine their priority when software test is larze
and complicated and when test case documents have
fluctations. As 3 memult, less effective fest cases are
sometimes executed contimnously. They are hard to reduce

It is effctive for a large-scaled test fo divide entire fest
scope, but there are following three problems i traditional
documents [1]

*  Itisexcessively redundant.

*  Itisexcessively wordy.

*  Itis tedious to read and unbearsble to write.

In sddition, it iz often bard fo represent overview of fest
using simple matrix or tree structire because relationships
among test objects and characteristics fo be tested (e£.
quality aftributes [2]) are complicated. As 2 result, traditional

Fig 1. Omission of Test Case

Fiuctations of expression of test design products offen
t of

fpptany mm\,,mwdmnmwhm@am
;mmmu’lmkedzsshawnmﬁg 1. Parameters to be
tested are also overlooked [3].

Reviewing with stakeholders is effective to uncover these
omissions, but it i hard to share overview of the tast using
test case documents that described in detail

cidered 25 Toof canse of above problems.
Hard to represent overview of software fest
*  Fluctuations of test case or test design documents.

IO APROPOSAL FOR TEST DESKGN LIKE CLASS DIAGRAM
“Tast Conglomeration” notation that desls with sbove
problems is propesed in this paper. This notation enzbles to
describa overview of fast and desizn fest with consistent

*+ Test Case 1
* Test Case 2

e P
£y Conglo-
Apart of \;ﬂnml\:m

divided Test Scope
ATest Conglomeration Unit

Fig3. Kea of Test Congloeration

Serics of Test Cascs

In this paper, we use the word “Test Conglomeration” in

twos 3 test conglomeration it that means 3 past
of test scops f tost conglomeration” that
means the notafion itself. This nofation has two kinds of

pictue

5. An Ouwine of the Notation of Tist Conglomeranon
represented by

expression. The notation should k
Tt uses graphical representation.
Tt can divide test scope.

T can express to high-level fest cases [4]
Ttis easy to maintain

enbles to share
it sbebolders and responsilicis among tex
In addition, comsistent and umificd expression. enables fo
redoce the fnchusien i st design process and o s
easier to review. This notation ams to share

] examples of the notstion of
ce,lwng]cmmn n

with stakeholders and to represent consistency in test design
process.
A Applisd Test Design Flow

Fig 2 shows the flow while dedguing tst.

In e exly phase of tet desizn process. et seope i
specihid and Ao by et o ot el st Foce,
test cases are crested i the test detail design process. This
test design process refers to TDLC (Test Development Life
Cyele) [5]
Apartof divided
T

7
Test Detail Design

T taed
Tes Caned
Fig 2. Applied Test Design Flow

o ™ i point, o considered o rgard  part of divided

t scope a5 “conclomeration” of 3 series of test cases as
mean);iTthmul'dn‘mH scope is defined 2s
a “Test Conglomerston’

1o pictura of Test C
Overview picture of fest cwgmm o whale
image of test scope. This picture enables o confim abstract
test condition (eg. qualify afiribuie) and fest object (e
feztures, or funcions, etc) to be fested. It is also weful to
agree fest scope and division of the scope with sizkebolders

2 Detailed picture of Test Conglomeration :

The notahon of test hon can have herarchical
stuchwe. A detailed pictire enzbles to confim detailed
Structure of one of the test conglomeration nit. The defailed
it of tet conglomeration shovs dataled smage of 3 pat
‘of the fest, In this picture, 3 test congm-mnmt can be
dmaadmmghm =btiochip hen i c elaively

A tes tiple Eighlevel fest
o e b, ISTQB [4] g Ingh level test cases
correspond to each test case.

IV. COMPONENTS OF THE NOTATION OF TEST
Cone 0N

Themumdtgl conglomeration ean represent each
picnme some compositions of the class dingram
Becsme the notation of tet conglomershon refers 1o e
class diagram.

Overview picture of Test Conglomeration

Detailed picture of Test Conglomeration
st shows dstal of cae

=

Fig4 Overview and Detadled Bictre of Test Conglomenation

A, Structure of a Single Test Conglomeration Unit
Fig 5 shows 2 structure of 2 single test conglomeration
it

[ —
Home.

- Type or Tact-Gatagory- Oualty Alirbuts o some facts

Lo Toat Gase.

Fig3. Strachare of a sngle Test Conglomenation Unst
A test conglomeration unit has following items

) Strsonpe

or a fw decision tables. Low level fost
cases with concrete parameters are created fiom a high-level
et ave i ot et dusign provess o shaven a Fig,

Fig 6. From 2 High Leve] Test Case to Low-Level Test Cases

B. Tzt C Unnies

mes some type of test conglomeration (e panzm
on] or origin patiem.

2) Name

This ifem shows the fest conglomeration name that
specifies the test object

3/ @lﬂﬁ‘udﬂnbmwwmsﬂm o3

iesatins qualty stosoutes to be confirmed in

htsimﬂnsmsmhhgmds for deriving test cxses.
Quality attributes or abstract test conditions are set for this
item. Furthermore, Test-Category [8] that embodies these
abstract bzslmdihmcmbea];o;e{hﬁuchcﬂy

Following s an example of hisrarchical description.

 Operation response - Performance efficiency ”

Test Category 15 placed on the lef side.

4) High-Level Tect Case:

At the lowest level, 2 test conglomeration umit has
multiple high-level test cases, Each high-level fest case is

Fig. 7 shows relationship among test conglomeration
mis. Relationship among fest conglomeration tts includes
fallowing items

1) Inheritance:

In the case that some fest conglomeration wnits have
epeatng factas, (o5 common stures, oo qulity
charactenistics) inheritance is uefil fo

o b s e o bt oF s

and test cases have typical patterns. Prepared patterns can be

for test desizn In addifion, pattems can be alio
organized a5 knowledgs of test cases

) Has-a relationslhip.

Tt is sometimes requested fo use parent-child structure for
a test conglomeration unit. In this case, has-a relafionship
an be used to represent it
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