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Problemstellung: Software Qualitat

Was der Kunde erklirte Wie es der Analytiker Was der Programmierer Was der Berater
entwarf programmierte definierts

Wie das Projekt Was installiert wurde Was dem Kunden in Wie es gewartet wurde Was der Kunde wirklich ASE
dokumentiert wurde Rechnung gestelit wurde gebraucht hatte u 3
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Agenda

M Beurteilung von Qualitat in der
Softwareentwicklung

* Grundlegende Definitionen

Ml Quality-Aware Software Engineering
* Das Forschungsprojekt QUASE (Uberblick)
e Forschungsfrage (RQ) einer Forschungsarbeit
* Ontologien & Knowledge Base
Ml Zusammenfassung & Ausblick
e Zusammenfassung
e Ausblick fur das Forschungsprojekt
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Definition Software Qualitat

Ml Definition nach ISO/IEC 9126:

Software Qualitat ist die Gesamtheit der Merkmale
und Merkmalswerte eines Software-Produkts, die sich
auf dessen Eignung beziehen, festgelegte
Erfordernisse zu erfullen.

il Arbeitsdefinition

Die Qualitat von Software wird zum einen durch die
Fahigkeit zur Ausfuhrung der gestellten

Anforderungen und zum anderen durch die effektive
und effiziente Projektdurchfihrung gekennzeichnet.

QuASE .
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Definition Quality-Aware
Software Engineering

Ml Qualitatsbeurteilung starken

M Aus vergangenen Softwareentwicklungs-
projekten effektiv und effizient lernen

MiUncertainty in Softwareentwicklungs-
projekten reduzieren

MIGrand Challenges der Informatik (z.B.
Verlasslichkeit der Software erhohen) [GI16]

QuASE
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Agenda

M Quality-Aware Software Engineering
* Grundlegende Definitionen
i Quality-Aware Software Engineering

* Das Forschungsprojekt QUASE (Uberblick)

* Forschungsfrage (RQ) einer Forschungsarbeit
* Ontologien & Knowledge Base

MlZusammenfassung & Ausblick
e Zusammenfassung
e Ausblick fur das Forschungsprojekt
QuASE
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Projekt QUASE Uberblick

QuASE | knowledge
reusert system | QuASE p kno:jviledge PR
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. B
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user A user B

Schematisches Konzept von QUASE (aus [SMK15])
QUuASE
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Das QUASE-Team

I VVon links:
e Volodymyr
Shekhovtsov

e Heinrich C.
Mayr

e Stefan Strell
* Matija Kucko

e Vladislav
Lubenskiy

* Sergii
lanushkevych

i ""’l !
M

)] 108

QUASE ,
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QuASE Architektur
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Quality-Aware Software Engineering
(QUASE) - Forschungsfrage

Wie konnen Ontologien und Wissensdatenbanken
die Arbeit der Akteure im
Softwareentwicklungsprozess erleichtern und

helfen Probleme und Missverstandnisse zu
reduzieren?

QuASE .
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Ontologie in
Quality-Aware Software Engineering

MiKonzept zur Beantwortung der
Forschungsfrage:

 Definition von:

e Software Qualitat (hier grundlegende Literatur und
Bildung einer Arbeitsdefinition)

* Knowledge Base & Ontologien

* Probleme und Missverstandnisse im
Softwareentwicklungsprozess:
e Ursachen zur Veranderung der Qualitat
* Problem-Losungsstrategien

QuASE ,
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Ontologie in QUASE — Architektur

r —— -QuASE System
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QuASE Ontology: Basis-Struktur
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Meta-Modell der Context-Specification

ContextUnitRelastionType
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Meta-Modell der Context-Specification
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QuASE 5|te model
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Ontologie in QUASE — OWL Representation
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Ontologie & KB Generierung

= @ Models

fur

44 ADOxx Modelling Toolkit (quase) - [demo 0.9 (QUASE Site Model) *]

Entities und deren Attribute (1)

{-)i) name:[s}

{m)javg) average customer strength for ....[n]
(rYava) o nt of k I

= site models 4-1-

demo 0.9 -

ilogs 0.7 y
LcTX |

ilogs 0.9

ilogs-demo 0. IEI

- process 0.1
process 0.2 @

/

als related ton [1 att] D
S | ;
(ustiomer Organization (Context Unit)
:? Properties: & x O
& AttrName Type |Metric| Mappi... | Aggregation target [ Aggregatedpropetty  |S!
= 1 |name string ino input :I
? - = T T T E Properties
=3 2 ge cu strength for org: ion numenc yes  |average |Business user strength s
? 3 average pro;ect amount of knowledge for organlzatlon numeric, yes average Prcuect Is related to.Customer orgamzatnon degree of knowledge about ovgam. QuASE

QuASE
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Ontologie & KB Generierung
fur Entities und deren Attribute (2)

B Quontology (http://www.aau.at/quase/QuOntology.owl) : [C:\quase\converter\output\init-demo0.9.owl] -10f x|
File Edt View Reasoner Tools Refactor Window ontop Help

r:> | [© auOntology ihttpiivwviw.aau atiquase/QuOntology.owl) o [ ) |

mEEE (|l Annotations: Customer_W.__Organization DEEE
‘v Aonctations (33 =
® Thmg =]

V- < Attribute
V- Aggregate__ W___Attribute
V@ Average__W__ Attribute

4]

- Business__ W__user.average__ W__degree__W__of _W__iny Description: Customer__W__Organization [LELE]
-©C _w_,- Lot araras W__ cust w_ < Equivalent To (3 =
or W ¢ ization.a ge W __ proje ‘W @ (c - W__O ization.h i C - W_ 0O - W__ gth__W__ for__W__ organization exactly 1
~& Jira__W___user.; average W__issue__W__satisfaction_W__| C __W__0 izati ge__W__ W gth__wW__for__ W _organization) and
. & Project.average__| w customer__} w amtude wW__for__ W (c _W__ Ol ization.h il Ci __W__ Ol izati __W__project__W__amount__W__of__W__knowledge__W__for__W__organization
- & Project. __W__for__W exactly 1 C " W_ 0O izati »__W___project__W__ amount W__of __W__knowledge__W__for__W__organization) and
© Project.average__! w degree w of w the__W. polm (G __W_0 ization.h: il Ci __W_0 i name exactly 1 Ci __W_O ization.name) and
© Project. W__¢ -__W__attitude__W__for__\ (ci - W_O ization.h i il Ci - W_ 0O ization.name exactly 1 C W__0 ization.name) and (Ci - W_0O ization.__id
(= QHax_w_Attrubute some PlainLiteral) and (Customer__ W___Organization.___isroot some boolean) and (Customer__ W___Organization.__name some PlainLiteral) and
@ Median__ W__ Attribute (Customer__ W___Organization.___numid some integer)

p-- @ Min_W__ Attribute
b @ Sum__W__ Attribute
> .Calculated w Attribute

SubClass Of

; @ Context__W__ Root

@ Extra__W__Data__W__Editing__W__ Target
@ Interactive__W__Attribute__ W__ Holder

@ Metric__W__Holder

@ Prediction_W__Target

»- W,
v .Interactwe w “Attribute
: User w Input W__ Attnlmte

© Quality__W__ characterustlc.name © User-Supplied__W__ Unit

»- @ User__W__Preference__W__Attribute -
b & Metric
@ Non-| "eh-ic w Attribute SubClass Of (Anonymous Ancestor)
> .Query Based__ ) w Attribute @ (hasNamingAttribute exactly 1 Attribute) and (Entity.__id some PlainLiteral) and (Entity.__name some PlainLiteral) and (Entity.__numid some PlainLiteral)
> @ Based, ggregate_ W__ Attribute @ (Context__ W__ Unit.__isroot some boolean) and (Context__W__ Unit.__login some PlainLiteral) and (Context__W__ Unit.__numberOfCapabilities some integer)
- @ Typed__W__J Attrlbute
¥ @ Understandability__ W__ Metric

V- @ Modeling_W__Element
V- © Entity . @ Customer__W__ Organization-18
:v g gg::z:::w:g::: @ Customer__W__ Organization-19
»-- @ Context__W__ Non-Root @ Customer__W___Organization-266947
W @ Context W __Root
' || arget for key &
©Issue_W__status m Customer__W__ Organization.__id
S Issue__W__type
©Jira__W__user Disjoint With G0
g:f;is::l_w_calegory el’ssue_w_st?tu.s, En!ployee_w_role, Rgle_w_category, Is.sue_w_type: Quality._.w_characteristic, Project, Person__ W___category, Business__ W___user,
©Role_ W__category Issue__ W__ priority, Jira__W__user, Repository__W__ User, Project__W__ version, __W__J ", C
Decision__W__ Assessor © Business__W___user, Jira__W__user, Quality__W__ characteristic, Project, Project__W__ version, Jira-Issue, Component
> @ Repository__W__User © Business__W___user, Quality__W__characteristic, Person__W__ category
¥ @Ded on-Re‘;ommltldation_w_Target | | © Business__ W___user, Jira__ W___user, Quality__ W__characteristic, Project, Person__ W___category, Jira-Issue —
i N ot L Data Az I:,n- W + I ’]l © Busil __W__user, Jira__W___user, Quality__W__ characteristic, Project, Person__ W__ category, Project__W__version, Jira-Issue, Component 2]@]x] =

No Reasoner set. Select a reasoner from the Reasoner menu Show Inferences
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Ontologie & KB Generierung
fur Entities und deren Attribute (3)

B Quontology (http:/ /www.aau.at/quase/QuOntology.owl) : [C:\quase\converter\output\init-demo0.9.owl] U [=] 3

File Edit View Reasoner Tools Refactor Window ontop Help

r:> | [© quontology (htip/vwviw.aau.atiquase/QuOntology.ow) [ |

| Data Properties [’ : on Properties | Pro [’

‘ganization.name.hasVaiue IBEE

Data property hierarchy: Customer.

[=]=][x] ness
v mtopDataProperty [a] | Show: ¥ this¥] disjoints

m Attribute.hasValue —p—
@ Business__ W__user.ability__ W__to__W__explain__W__busin V- @ Customer__ W__ Organization-18.name
®Business__W__user.ability__W__to__W__think__W__like__V @ Customer__W__Organization-18.name Customer__W__Organization.name.hasValue "Test+Organization+1"~~string
®mBusiness__ W__user.average__W__degree__W__of_W__inw :

-Business_w user.average__ W___issue__ W__ satisfaction__ v-®Cu stomer__W__Organization-19.name
mBusiness__W.__user.closeness_W__to__W__IT__W__people @ Customer__W__ Organization-19.name Customer__W__Organization.name.hasValue "Test+Organization+2"~“string
® Business__ W___user.contact__ W__difficulty.hasValue : oTRy = TR . .

- Business_w_nser.degree_w__of_w_personal_w_mrJ
®Business__W__user.degree_W__of _W__political__W__mot V- @ Customer__ W__Organization-266947.name

® Business__ W___user.dol __W__knowledge__ W___level.has\| @ Customer__W__Organization-266947.name Customer__W__Organization.name.hasValue "Test+Organization+3"~"string

®m Business__ W___user.easiness__W__to__ W__work__W__ with — —

®m Business__ W___user.fullname.hasValue Y-8 C - W_0 ization.name

®Business__W__user.max__W__issue_ W__attitude__W__for. @ Customer__W__Organization.name EquivalentTo (__INV__Customer__W__Organization.hasAttribute.Customer__W__Organization.name exactly 1 Customer__W__Organization) and (__INV__Custome
@ Business__ W___user.| max__\ w |ss||e __W___possibil lty_ ol

® Business__ W___user.| __toJira-I} v-ab . w_o ST =

@ Business__W__user.| Provndes w knowledge w to.Jira-1|

®Business__W__user.strength.hasValue m Customer__ W__ Organization.name.hasValue Domain Customer__W__Organization.name

®Business__W__user.total__W__issue__W__time__) W spenl @ Customer__W__ Organization.name.hasValue SubPropertyOf: Attribute.hasValue
-Business:w:nser_w_‘ cici W : ®DataPr © Customer__W__ Organization.name.hasValue

®m Business__W__user__ W__decision__ W__; alternahvenameha
®m Business__ W__user__ W___decision__ W___case.name.hasValue
@ Business__ W__user__ W__ decision__ W___kind.description.has'
®mBusiness__ W__user__W___decision__ W___kind.name.hasValue
®mBusiness__W__user__W__r ion__W__: ive.
®Business__W__user__W__r _ W__

®m Business__W__user__ W__recommendation__ W___case.name.l
®m Business__ W___user__ W__recommendation__ W___kind.descrip
@ Business__ W__user__ W__recommendation__ W__kind.name.h
® Comment.customer__ W__ attitude.hasvalue

@ Comment.name. IlasVaIue

-C
@ Component.Is__W__related__W__to.Business__W___user.com|
® Component.max__ W__issue__W__importance__W__for__W_|
@ Component.| name hasValue

- C __ W__| __W__to.Jira-Issue.issu¢
= C __W__ decision_W__ ive.d iption.hasVal
-C _W__decision__W__ ive.name.h I i I G
@ Component__ W__ declslon W___case.i name hasVaIue
= Co L W__di ion__W__| d
c: e [ECE] 3 z [ECE]
@ Component w decision__W_kind.name-hasValue Characteristics: Custor rganization.name.hasValue Description: Customer. ganization.name.hasValue
- Co L W __W__alternati iptio| [ Functional Equivalent To (G e
- Co L W__i __W__ alternative.name.has'
- Co L W__| __W___case.name.hasValue .
- C W __W__ kind.description.hasV, SubPraperty. Of gy
- Co W __W___kind.name.hasValue = Attribute.hasValue
®C __W_O izati _ W_ ¢ __W__si
32 > e ;
- A _Wl“:p roject__W__amy Domains (intersection)
a &G - _W_0 ization.name
s B |
mIssue__W__status.name.hasValue = inges
Chl Z [ D ~

No Reasoner set. Select a reasoner from the Reasoner menu Show Inferences
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Ontologie & KB Generierung
fur Relationen

44 ADOxx Modelling Toolkit (quase) - [demo 0.9 (QUASE Site Model) *]

als related tow [1 attr] <Context Units
= @ v d " - Customer Organization <> | j I
odels
= £ site models Ji ::)n[mg)av:m@ customer strength for ._:{n] Customer Organization (Context Unit)
d 09 P B A e
ilogs 0.7 3 - Properties: +X00
ilogs 0.9 SIS ; AttrName Type |Metric| Mappi... | Aggregation target | Aggregated property E
ilogs-demo 0. IEI 1 |name string ino linput | | -
- process 0.1 g 2 ge cust strength foro 9 ization numenc yes  average |Business user strength roperhes
P’°fe55 02 @ ? 3 average pro;ect amount of knowledge for organlzatlon numeric yes average Prcuect Is related to.Customer orgamzatnon degree of knowledge about ovgam. QuASE

QuASE ,
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Relationen in OWL - Source-Relation

MiSource-Relation-Properties

Diese properties verbinden die Relation und deren
Source. Die IRIs flr solche Properties werden als
___SOURCE_FOR___relation_class geformt

MiReverse Properties

Die IRIs hierflir werden als

__INV SOURCE _FOR__relation class geformt,
sie verbinden das Source-Objekt zum Relation-
Objekt

QuASE .
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Relationen in OWL — Target-Relation

MiTarget relation properties

Diese properties verbinden die Relation und deren
Target. Die IRIs flr solche Properties werden als
___TARGET _FOR___relation_class geformt

MiReverse Properties

Die IRIs hierflir werden als
__INV TARGET FOR__ relation class geformt, sie
verbinden das Target-Objekt zum Relation-Objekt

QuASE ,
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Relationen in OWL - Property-Relation

MiProperty relation properties

Diese properties verbinden die Source und die
Target Komponenten. Die IRls fir solche Properties
werden als __ PROPERTY _FOR __relation class

geformt
MiReverse Source-Relation-Properties

Die IRIs hierflir werden als
__INV PROPERTY FOR _relation class geformt,
sie verbinden das Target-Objekt zum Source-Objekt

QuASE .

INFORMATIK2016
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Ontologie in QUASE — Description Logic (DL)

Assessor-Decision . W Relation £ Relation

bedeutet: alle Instanzen der Klasse Assessor-Decision W Relation sind vom Typ
Relation

Content-Decision_ W Relation E — Capability
bedeutet: alle Instanzen der Klasse Content-Decision W Relarion sind nicht
vom Typ Capatility

Quelle: [St16], S. 108

QuASE ,

26.09.2016 Beurteilung von Software Qualitat starken durch Ontologien Stefan Strell et al. INFORMATIK2016



Ontologie in QUASE — Relationen in OWL

__PROPERTY_FOR_-

source <+——_ SOURCE_FOR

I |—_INV_SOURCE_FOR_ 1 $—_INV_TARG ET_FOR_J

~INV___PROPERTY FOR_-

relation _ TARGET_FOR_——¥| target

QuASE ,,
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Ontologie & KB Generierung
fur Relationen (1)

uOntology (http://www.aau.at/quase/QuOntology.owl) : [C:\quase\converter\output\init-demo0.9.owl] =] 4

File Edit View Reasoner Tools Refactor Window ontop Help

<G> [0 QuOntology (htip://wvew aau.at/quase/QuOntology.owl) '] | zarch for entity |

/_Organization Annotations: Project’s_W__related W__to Customer_W__Organization

[s] 3] s
v-- @ Thing
V- S Attribute
b @ Aggregate__W__ Attribute
» @ Calculated__W__ Attribute
»- @ Entity-Based__W__ Aggregate__W__ Attribute Description: Projectis_W_related_W__to.Customer_W__Organization DEEE
»- @ Interactive__W__ Attribute -
» © Metric Equivalent To Sggd
> @ Non-Metric__ W__ Attribute @ (Project.Is__W__related__W__to.C " W__ O i h ibute.Project.Is__W__related__W__to.Ci - W_0O ization.degree__W__of _W__knowled |
»-- @ Query-Based__ W__ Attribute ge__W__about__W__organization__W__for__W__ project exactly 1 N
» ion-Based__W__ Aggregate__W__ Attribute Project.Is__W__related_ W__to.Ci __W._O ization.degree__W__of _W__knowledge_W__about__W__organization__W__for__W__project)
b @ Typed__W__Attribute
» @ Understandability__W__Metric R
@ Modeling__W__Element ik .
» © Entity @ Context__W__ Relation.Is__W__related__W__to

& Model__ W___Information

@ Relation

(e d ision__W__|
@ Capability
@ Content-Decision__W__Relation L

>
>
»- @ Content__W___Relation
>
¥
v

SubClass Of (Anonymous Ancestor)

@ Project-10002.Is__W__related__W__ to.C ) o] ization-18

W__(
@ Project-10002.1s__W__related__W__to.Ci w_0O ization-19

@ Context-Content__ W__ Relation
@ Context-Decision__ W___Relation
‘ontext__ W__Relation
Context__ W___Relation.Is__W__related__W__to Target for Key
- & Component.Is__W__related__W__to.Business__W___user

Taoa

= Project.T Cust oot win g ) . ) )
- & Project.Is__W__related__W__to.Business__W__user, Project__W__version.Is__W__related__W__to.Business__W__user,
> Context__W__| ;. . W i Component.Is__W__related__W__to.Business__ W___user

»- @ Decision__W__ Relation

»- @ Knowledge__ W__Relation
» @ Ontological__W__Relation
»
»

Disjoint Union Of

P! __W__|
 Resolution__ W__ Relation
»-- @ Target-Decision__W__Relation
@ Project.Is__W__related__W__to.Ci

i degree__W.

@ Project.Is__W__related__W. to.Jira_w__use:!eveloper W_attitTlde_

No Reasoner set. Select a reasoner from the Reasoner menu Show Inferences
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Ontologie & KB Generierung
fur Relationen (2)

.Qu()ntology (http://www.aau.at/quase/QuOntology.owl) : [C:\quase\converter\output\init-demo0.9.owl] = IDI)Q
File Edit View Reasoner Tools Refactor Window ontop Help

<G> [0 QuOntology (http://wviw aau atiquase/QuOntology.owl) -‘ | |

Enties | Classes | Object Properties | |

W_related__W__to.Customer__W__Organization IEEE

V- mtopObjectProperty Show: [¥] this¥] disjoints
b-m__INV. PROPERTY_FOR___Relation Found 9 uses of __SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__Organization
__INV. SOURCE_FOR__Relation V-m__INV. SOURCE_FOR__Project.Is__W__related__W__to.Ci __W_0O izati
b-m__INV. TARGET_FOR__Relation ®__SOURCE_FOR__Project.Is__W__related_ W__to.Customer__W__Organization InverseOf __INV. SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__|
»-m__INV__Context__W__Unit.Includes__W__In__W__ Corpus.Representation__W__Unit h
r :—;:z—g::ﬁz‘%’;;:”in?:;?sL‘—w—s“‘""e"'e“‘e"—w—w'“""et"c ¥-m__PROPERTY_FOR__Project.Is__W__related__W__to.C: -~ w_o i
- -:INVZha sAttribute ®__SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__Organization o __TARGET_FOR__Project.Is__W__related__W__to.Customer__W__Organization SubP|
»-m__INV___hasNamingAttribute . —
»-m__INV__Metric.Aggregates.Metric Y- m__SOURCE_FOR__ProjectIs_ W__related_ W__to.C __W__ 0
»-m__PROPERTY_FOR__Relation H ®__SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__Organization Range Project
V- __SOURCE_FOR__Relation L ®__SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__Organization SubPropertyOf __SOURCE_FOR__Context__W__Relation.Is__W__related__W__to
»-m__SOURCE_FOR__ Capability H ®__SOURCE_FOR__Project.Is__W__related_W__to.Customer__W__Organization Domain Project.Is__W__related__W__to.Customer__W__0Organization
»-m__SOURCE_FOR__Content-Decision__W__Relation 4 __SOURCE_FOR__Project.Is__W__related_W__to.Customer__W__Organization InverseOf __INV_ SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__|
»- = ___SOURCE_FOR___Content__ W__ Relation ® ObjectProperty: _ SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__Organization
»-®__SOURCE_FOR__ Context-Content__ W___Relation
; .—:gﬁzgs—ig:—gz::ﬁ’be‘;'s'°';'el—a::"m—"e'a"°" V- @ Project-10002.Is__W__related__W__to.C . W__Organization-18
v SOUR?:E_Fal-l_Cont;t_—\_;l_ReIation.ls_w_relat ed_W__to @ Project-10002.1s__W__related__W__to.Customer__W__Organization-18 __ SOURCE_FOR__Project.Is__W__related__W__to.Customer__W__Organization Project-10002
1 __SOURCE_FOR__Component.Is__W__related__W__to.Business__W__user
— S R —pp— g V- @ Project-10002.Is__W__related__W__to.C __W__Organization-19
I ®__SOURCE_FOR__Project.Is__W__related__W__to.Ci izatie ] i @ Project-10002.Is__W__related__W__to.Customer__W__Organization-19 __ SOURCE_FOR__Project.Is__W__related_ W__to.Customer__W__Organization Project-10002
<o B Deoioo PN ST otod T

»-m__SOURCE_FOR__Context__ W__ Relation.Propagates__ W___capabilities
- ®m__SOURCE_FOR__Decision__ W__Relation
»-m__SOURCE_FOR__Knowledge__ W__Relation
- m_SOURCE_FOR__Ontological__W__Relation
»®m__SOURCE_FOR__Representation__W__Relation
»-®m_SOURCE_FOR__Resolution__ W__Relation
®__TARGET_FOR__Relation
m Context__ W___Unit.Includes__W__In__W__ Corpus.Representation__ W__Unit
m Decision__W___Case.Is__W__ Supplemented__ W__ With.Metric
® Entity.Contains.Entity
= hasAttribute
m hasNamingAttribute
= Metric.Aggregates.Metric

b 8 S S8 8 G 4

ption: __SOURCE_FOR__Project Organization

[] Functional Equivalent To =

[ inverse functional
SubProperty Of

[[] Transitive N
®___SOURCE_FOR__Context__ W__Relation.Is__W__related__W__to
[] symmetric
[_] Asymmetric Inverse Of
[7] Reflexive ®__INV. SOURCE_FOR__Project.Is__W__related__W__to.Ci __W__0O
[ rreflexive

Domains (interssction) —

& Project.Is__W__related__W__to.C W__O izati

Ranges (intersection)

[l

No Reasoner set. Select a reasoner from the Reasoner menu

ologien Stefan Strell et al INFORMATIK20



QuASE: Knowledge Base Architektur

QuASE data acquisition engine

I; ________________
QUASE site e 8,
ontology | ol ik I
| | | QUASE ABox| | Jena TDB |
QuOntol : :’ QUASE TBox| | soreds '
uontology u OX . |
: \> | engine I
— — PR — |
| i |
QUASE Tool SPARQE—=—% " jena-supported :
~¢—ABox mdmdualh— SPARQL engine |
)
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QuASE: Understan

The QUASE - demo / demo 0.9

dability Management

Understandability Management

Understandability Assessment

Similarity Search
Recommendations
Value Predictions

Decision Support

Decision Collecting
Recommendation Assessment

External Values Collecting

Bookmark Management
User Management

Internal Endpoint

2016 Beurteilung von Software Qualitat starken d

Adapt from (current context):

@ #Example User 36 ®

Document Text

Adapt what (current document):

O Project3-11:

Assessment: |

Property

Description

Implementation

Summary

RSK Enweiterung - XSL Stylesheet Erweiterungen x

Value

Erweiterungen in [ELAKEVC fur
Erweiterung

* Erweiterung von elakbvcom_officialletterGenericResult.
** Erstellung eines fir das [ von spezifischen
in Bescheidsuchen

* Erstellung eines <] createCustomBooleanSearchField in
elakbvcom_searchFormHelpers. fur das [Rer eines
Suchfelds mit Spezialtokens fur 'Ja' und ‘Nein'

* Erweitern von elakbvcom_searchFormHelpers. um zusatzliches
showCustomSimpleSearchFields fur das von

Spezialfeldern in Suchen

Erweiterung - Erweiterungen

ologien

Adapt to (target context):

© Business person %

Knowledge domain (optional):

select

Property

Description

Implementation

Stefan Strell et al.

Value

[XSL] [Stylesheet] Erweiterungen in [ELAKBVCOM] fur
[Restrukturierung Strategische Geschaftseinheit Kraftwerke]
Erweiterung

* Erweiterung von elakbvcom_officialLetterGenericResult. [X(SL]
** Erstellung eines [(Muster)vorlage] fur das [Darstellung] von
spezifischen [Zusatzfeldern] in Bescheidsuchen

* Erstellung eines [(Muster)vorlage]
createCustomBooleanSearchField in
elakbvcom_searchFormHelpers.[XSL] fur das [Darstellung] eines
Suchfelds mit Spezialtokens fur 'Ja' und 'Nein'

* Erweitern von elakbvcom_searchFormHelpers.[XSL] um zusatzliches
[(Muster)vorlage] showCustomSimpleSearchFields fur das
[Darstellung] von Spezialfeldern in Suchen

QuASE .,

INFORMATIK2




QuASE Ontology:
Auflosen von Terminologie-Konflikten

issue issue
Stage 1 description Stage 2 description

i_ _(Ec_)ﬁt_e_x_t_c;n_t_o_lc;g_i;e_s ______________________ ol ; i Context ontologies | :
I configuration A defines ‘erm : | configuration B defines erm :
l knowledge| | : owledge | !
' i

context [ ontext '
= =R il
! organi'zation defines defines i ! orgatnilzation defines |
1 ontologya _l | | ontologyg |
! person , i | |
[ q_conceptoa [ *-conceptob [
! ontologys project E | depends on project :
i ontologys : i ontologys :
| | | :
| | | |

|

| . |

v
QuOntology core “ QuOntology core

32
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Auflosen von Konflikten mit Ontologien:
Flussdiagramm (1)

¢

[ Selsourie (orlexl ]

) )

[ set target cortest

| Lpbt texit indo Eakens
¥

QuASE .
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Auflosen von Konflikten mit Ontologien:
Flussdiagramm (2)

[';-pll: bzt indte ko kens

p —

— At ADKEN -« e e o o o o o o e ke o o e o e e ——

[l’iud represenlalicn ]\_L\
e SENC request ko
nrtclegy,
representaticn
upits corrrecbad
fa knadaige
units af zource
Lorilexl
Get Onkologizal Unit
-—é‘bTNmeﬂlﬂ e 1L
Fired 1arpet KLY consrcted in ) L
Gt Target Kankext Setas unresclved
Wit conflict T=rm

AN

hv

- :
[Enl‘ Zesolutian Linit } [G“ EI:II:I:"::::H!HI.IN J

Sy Iranslatian Gl as explaalion
inzucting Term irducting Term

O . - O . . . T . T S S S . S . S S S . . . . .
NN NN NN NN SEE EEE SEE SEE SED NN SN SEE SN SED EED NN SN SEE. NN SEE SEE I SEE SN SEN SN amm .

QuASE .,

26.09.2016 Beurteilung von Software Qualitat starken durch Ontologien Stefan Strell et al. INFORMATIK2016



Context-Auswahl - SPARQL Query
in Abhangigkeit der Ontologie

8 The QUASE - demo / demo 0.9

Select item

Project j Customer Organization j

v v

El | Test Organization 1 H

Project2 Test Organization 2
Project3

Project4

Project5

Test Project (business operations)

Test Project (performance)

PREFIX : <nhttp://www.aau.at/quase/QulOntology.owl#>
PREFIX rdfs: <nttp://www.w3.0rg/2000/01/xrdf-schema$>
SELECT ?className ?iri ?idValue ?nameValue
WHERE{
?className (rdfs:subClassOf)* :Context W Unit
# get the name property for the entity class
?nameProperty rdfs:subProperty0Of :Entity. name .
?nameProperty rdfs:domain ?className 5
# get the id property for the entity class
?idProperty rdfs:subPropertyOf :Entity. id .
?idProperty rdfs:domain ?className . Cancel
# get the individual of the entity class
?iri a ?className
# get values for id and name properties from the entity individual
?iri ?idProperty ?idValue .
?2iri ?nameProperty 2nameValue Q“ASE 35

} order by ZnameValue

16 Beurteilung von Software Qualitat starken ntologien Stefan Strell et al. INFORMATIK2016



Testen der Ontologie-Queries in der
QuASE-Applikation

Understandability Management

Understandability Assessment

Similarity Search
Recommendations
Value Predictions

Decision Support

Decision Collecting
Recommendation Assessment

External Values Collecting

Bookmark Management

User Management

Internal Endpoint

Query:

PREFIX : <http://www.aau.at/quase/QuOntology.owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
SELECT ?2className ?iri ?idValue 2nameValue
WHERE {
?className (rdfs:subClassOf)* :Context W Unit .
# get the name property for the entity class
?nameProperty rdfs:subPropertyOf :Entity. name .
?nameProperty rdfs:domain ?className .
# get the id property for the entity class
2idProperty rdfs:subPropertyOf :Entity. id .
?idProperty rdfs:domain 2className .
get the individual of the entity class
?iri a ?className .
get values for id and name properties from the entity individual
?2iri ?idProperty 2idValue .
?2iri 2nameProperty 2nameValue
order by ?ZnameValue

W e

}

className iri idValue

Jira_ W__user -Jira__W__user-rburgermann “rburgermann*<http:/fwww.w3.0rg/2001/XMLSchema#string>
Jira__W__user Jira__W__user-btatzmann "btatzmann"M<http://www.w3.0rg/2001/XMLSchema#string>
Jira__W__user Jira__W__user-admin “admin"M<http:/fmw.w3.0rg/2001/XMLSchema#string>

:Role__W__category :Role__W__category-10002 10002 "M <http://mww.w3.0rg/2001/XMLSchema#string>

nameValue
"%23Example+User+34"M<http://www.w3.0rg/2001/XMLSchema#string>
"%23Example+User+36"M<http://www.w3.0rg/2001/XMLSchema#string
"Administrator"™<http:/fiwww.w3.0rg/2001/XMLSchema#string>

"Administrators"*<http://www.w3.0rg/2001/XMLSchema#string>

QuASE .,
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Agenda

MIQuality-Aware Software Engineering
* Grundlegende Definitionen
MIQuality-Aware Software Engineering

 Das Forschungsprojekt QUASE (Uberblick)

* Forschungsfrage (RQ) einer Forschungsarbeit
* Ontologien & Knowledge Base

MiZusammenfassung & Ausblick
e Zusammenfassung
e Ausblick fur das Forschungsprojekt

QuASE
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Zusammenfassung (1)

M Beantwortung der Forschungsfrage:
e Starkung der Qualitatsbeurteilung im SEP

* Digital gespeichertes Wissen (KBs & Projekt-DBs)
effizient wiederverwenden

* Probleme und Unsicherheiten im SEP schneller
aufdecken und Entscheidungshilfen anbieten

Ml Themengebiete weiterer Forschungsarbeiten
e Software Qualitat & deren Beurteilung

 Umsetzung des Forschungsprojekts Quality-Aware
Software Engineering (QUASE)

* Ontologien & Knowledge Base in QUASE
QUASE _,

26.09.2016 Beurteilung von Software Qualitat starken durch Ontologien Stefan Strell et al. INFORMATIK2016



Zusammenfassung (2)

M Themengebiete des Konferenz-Artikels

e Zusammenfassung weiterer Artikel und Arbeiten aus
dem Forschungsprojekt QUASE und den dort
verwendeten Technologien

* Grundlegende Definitionen
* Einblick in Ontologien & Knowledge Base in QUASE
e Starkung der Qualitatsbeurteilung im SEP

* Wiederverwendung von digital gespeichertem
Wissen (KBs & Projekt-DBs)

e Entscheidungshilfen im SEP

il Aktuelle Demo-Version von QUASE:
* http://quase-ainf.aau.at/

QuASE .,
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http://quase-ainf.aau.at/

Ausblick fur das Forschungsprojekt
Quality-Aware Software Engineering

i Mogliche Erweiterungen:
* Plug-In fur Projektmanagement-Systeme

* Projektmanagement-Aufgaben in anderen
Industrie-Zweigen

e Synergien zu anderen Ontologie- & KB-Systemen
(z.B. HBMS, Computer-Linguistik, etc.)

MIQuASE als Framework fir Decision-Support-
Systeme

QuASE
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e g e MiForschungsfrage (RQ):

system QuASE =
and data

( acquisition Knowledge . . . .
€ e D == supplier Wie kdnnen Ontologien und Wissensdatenbanken
documents | Worldviews | T Eg
data

die Arbeit der Akteure im
Softwareentwicklungsprozess erleichtern und

Decision =
support QESSLS Project . s H
Q iformation s (Worldviews)  repository helfen Probleme und Missverstandnisse zu
improvement 1 .
Knowledge V@ s Lne) Kiioutiige reduzieren?
context A o~ context B
Source i N Target
Qu ASE document . document Qu ASE
user A user B

» @ w ] BEcoRlinsdad ee s comt [HD Q8 FE Bewd |
poa— | s s possesses
5 3 Modes defines capabdlllues
v aCortedt Unde
::::_'tinmm_.m., # I} : et | : regarding knowledge
82%:}:5}‘@ e isrelated
'a)]m«;w to
trintec-only-staging07 | ] G z
e e e representahon” ?:m 'i";: | | resolution |
e o7 defines contains
§ S—— ’ — e
rintec-small-posigres 0 T Ve sinterprete is resolve
— P e QUASE knowledge base Al | St s hoiof
ol | o
@ ()& verage Miticde 10 project numeic
= \J
& T e e .
@ -I;ﬂmém l o l
& 4 I QuOntology | Core ontology {based on UFO) I |
& Component ! P A ~ !
| ey ! T |
® I et | g I
& | ——— = L] S |
| Predefined domain ontol ogy |
! o | {Quality negotiation) . Domain ontology 1 Domain ontology n |
MNevigator X — | b SN ® [} ® |
nlgatar E | \ N N \ \ \ |
—_ «Cormmt Units | N ~ \ \ \
Project version |, - | | R2% R g \ g |
-~ Bty | 1 N N \\ \ \\ |
| =\ — S 3 \ —\ —\ |
| | Predefined context ontology Predefined context ontology Ny context | context context |
| (IT quality knowledge) ib quality knowledge) ontology 1 ontology 2 ontologym | |
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