Wisdom

Figure 1: Extended DIKW hierarchy (cf. Bodendorf, 2006, p. 1; Rowley, 2007, p. 164)

Figure 2: Simplified illustration of the relationship between business processes and data
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Figure 3: Impact of poor data quality on organizational success'

Design Process Output
Problem Identification and
Motivation

Definition of Solution Objectives

Design and Development

Demonstration and Evaluation

Communication

il

Figure 4: Design methodology as applied in this thesis (cf. Peffers et al., 2008)

' Summary based on (Eckerson, 2002; English, 1999, pp. 3-13,209-212; Redman, 1998)



Definition of the objectives of
the solution

Figure 5: Problem identification and motivation process as applied in this thesis

Design high level
architecture

—

Describe purpose
of each
component

v

Map initial
requirements to
components

v

Review intial
requirements

v

Start analyzing
and collecting
related work

Figure 6: Process for the definition of solution objectives as applied in this thesis



Definition of the objectives of
the solution

Demonstration and
evaluation

Figure 7: Design and development process as applied in this thesis



Demonstrate
prototype

47

Evaluate
prototype

47

Demonstrate
real-world
use case

47

Evaluate
real-world
use case

Figure 8: Demonstration and evaluation process as applied in this thesis

Ontology Engineering Steps Output

Define Motivating Scenarios

Derive Competency Questions

Extract Informal Terminology

Classify Terminology

Define Ontology Elements
and Axioms

il

Evaluation

Figure 9: Ontology engineering methodology as applied in this thesis




Figure 10: Layers in the perception of data consumers (inspired by Redman, 2001, p. 72)

Schema Attribute
Tuple /
Instance
1234567890 | Doe John Acme St. 2040
2345678901 | Smith Peter Wall St. 1010

Figure 11: Terminology applied to tabular data



Invalid Characters —
Character alignement —
violation —
Missing values —
False values
Meaningless values
Outdated values

Embedded values
Qut-of-range values
Imprecise values
Unique value
violation

Cardinality constraint
violation

Not Applicable

Single-Source

Integration-specific

Figure 12: Attribute value problems

Functional depdency violations
Referential integrity violations

Incorrect / outdated reference
Conditional missing values

Misfielded values

Heterogeneity of syntaxes
Heterogeneity of units of measuerment
— Data precision conflicts

Default value conflicts

Single-Source

Integration-specific

Figure 13: Multi-attribute quality problems

Inconsistent duplicates
Approximate duplicates

Contradictory relationships

— Heterogeneity in cardinality
— Heterogeneity in time reference
— Source specific identifiers

Single-Source

Integration-Specific

Figure 14: Instance-related quality problems

Outdated conceptual elements
Missing conceptual elements

Misuse of conceptual elements
Overlapping concepts / Role conflicts

— Heterogeneity of integrity constraints
— Schema isomorphism conflict
—  Schematic descrepancy

Single-Source

Integration-Specific

Figure 15: Quality problems of data models




1 10,000 2011/03/23
2 15,000 2011/05/06

Employee_No | 2011/03/23 | 2011/05/06

1 10,000
2 15,000

Figure 16: Example of a data value attribute conflict

Empl_Revenue | Empl_Revenue_Date | Emp2_Revenue Emp2_Revenue_Date

10,000 2011/03/23 15,000 2011/05/06
|\
Employee No. 1 Employee No.2
10,000 2011/03/23 15,000 2011/05/06

Figure 17: Example of an attribute entity conflict

1 10,000 2011/03/23
2 15,000 2011/05/06
Employee No. 1 Employee No. 2
10,000 2011/03/23 15,000 2011/05/06

Figure 18: Example of a data value entity conflict



Data
Acquisition Hata Vaage

Data
Retirement

Figure 19: Data lifecycle (cf. Redman, 1996, p. 217)

Establish the Information Quality Environment

Cleansed
- Data
Information . LAz
Quality

SESS Assessment Nonquality Information
Information

Metadata
Quality
Assessment | AR

Assess Data
Definition &

Measure
Information

. " Information > Value / Costs
cd Architecture Quality - - /
Quality Costs Information
' Quality
Improvements

Figure 20: Total Information Quality Management (cf. English, 1999, p. 70)



Figure 21: Fundamental stages of the TDQM methodology by (Wang, 1998)

Desired
State
Individuals
55
Gy
< )
¥ g ¥
Groups
oI Standards,
State
etc.

Figure 22: Challenges of requirement satisfaction



Syntax:

<predicate>
<Subject> > <Object>

Example:

writes
Christian = This Thesis

Figure 23: Syntax of RDF ftriples (cf. Klyne & Carroll, 2004)

" kd N\
Eures [ s us sec “
(Ontutogy > U5
Cantra) ' wses

Semantc

) media (
e
— Geographic

N [metomee’, ||
) asener ) < publications
o Pt lA A Y User-genarated eontant
(et 4\ y,: \
xRt e L Government
00 arses \gemy) =
Nt — Cross-domain ()
i i
(s ) (om0 4 e sciences (

25 of septemver 2011 @ D@

Figure 24: Linking Open Data (LOD) cloud diagram? (Cyganiak & Jentzsch, 2011a)

2 Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/ (Last
accessed on April 2" 2012)



http://lod-cloud.net/

Requirements
Task

Requirements

Conditional

Requirements

Functional

Requirements

Research

Organizational

Requirements
Financial

Requirements Requirements

Technological

Requirements

Figure 25: Typology of requirements for artifact design

Data Requirements Reporting Layer
Editor (Wiki) (Semantic Data Quality Manager)
Storage Layer
DQM Vocabulary
Data Acquisition Layer
Source Data Reference

Checked Data

Figure 26: High-level architecture of the SDQM framework
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Figure 27: Visualization of the DQM vocabulary (cf. Firber & Hepp, 2011b)
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| mainlabel=Wikipage
| ?city
| ?population
| format=table
1

{{#ask: [[Category:Location]]

s City
Berlin Berlin
Bonn Bonn
Cologne Cologne

e
-

Population &
3,500,000
325,000
1,000,000

New York City New York City 8,100,000

Figure 28: Example for an inline query and its result (cf. Dauw et al., 2014)

Form Template
Property 1: -
Property 2: -
Property N: -

Property 1

Property 2

Property N

Category A

http://purl.org/dgm-
vocabulary/vl.l/dgm#Propertyl

http://purl.org/dgm-
vocabulary/vl.1/dgm#Property2

http://purl.org/dgm- ]
vocabulary/vl.l/dgm#PropertyN

http://purl.org/dgm-

[ Mapping ]

vocabulary/vl.l/dgm#CatesoryA

MediaWiki + Semantic MediaWiki + Semantic Forms/

[ SPARQL Endpoint (Fuseki Server)

—~—

Jena TDB

Figure 29: Architecture of SDQM's data requirements wiki

14



W opera

[} Semantic Data Quality .. * | k& MVR 00011 - Date Requ... | 5

€ > D o | ® Web [ admin-pca0i0/DQMWiki/

Suche mit Google

Semantic Data Quality Manager

Endpoint (Remote only)

http:ilocalhost:3030/datasetiquery

Please selectreport .
FuncDepReferenceRule Violations (2 Properties) -
Choose Custom Requirement

[ Runauery |
Query Results

DATAREGUIREMENT
http:Adgmwikiid/PR_DBPedia_WGS84_|at

hitp:/idgmwikifid/PR_DBPedia_WGS84_|at
http:idgmwikifid/PR_DBPedia_WGS84_lat

INSTANCE
http:/idbpedia.orgiresource/Fanado_River

hitp:/idbpedia.orgiresource/Escurinho_River
http://dbpedia.orgiresource/Gorutuba_River

*

http:dgmwikifid/PR_DBPedia_WGS84_lat
hitp:#idgmwikifid/PR_DBPedia_WGS84_|at
http:idgmwikifid/PR_DBPedia_WGS84_lat
http:dgmwikifid/PR_DBPedia_WGS84_lat
hitp:/idgmwikifid/PR_DBPedia_WGS84_|at
http:idgmwikifid/PR_DBPedia_WGS84_lat
http:dgmwikifid/PR_DBPedia_WGS84_lat

http:/idbpedia.orgiresource/Guaxup%C3%A9_River
hitp:/idbpedia.orgiresource/indai%C3%A1_River
http://dbpedia.orgiresource/inga%C3%AD_River
http:/idbpedia.orgiresource/itacambiru%C3%ATu_River
hitp:/idbpedia.orgiresource/itacarambi_River

http://dbpedia.orgiresource/ltamarandiba_River D
http:/idbpedia.orgiresource/itambacur¥C3%AD_River

hitp:#idgmwikifid/PR_DBPedia_WGS84_|at
http:idgmwikifid/PR_DBPedia_WGS84_lat
http:dgmwikifid/PR_DBPedia_WGS84_lat

hitp:/idbpedia.orgiresource/itapecerica_River
http://dbpedia.orgiresourcefltinga_River
http:/idbpedia.orgiresource/Jaguari_River

hitp:/idgmwikifid/PR_DBPedia_WGS84_|at
http:idgmwikifid/PR_DBPedia_WGS84_lat

hitp:/idbpedia.orgiresource/Japor¥%C3%A9_River
http://dbpedia.orgiresource/Jequita%C3%AD_River

The guery was executed in 131961 milliseconds and contains 499483 rows

Figure 30: Web-based user interface of the Semantic Data Quality Manager

Sy

Timeliness
Accuracy

Unigueness
in Scope

Unigueness
in Depth

Semantic
Accuracy

Completeness

Figure 31: Configuration of data quality assessment reports in SDQMgr
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W opera

(1> Semantic Data Quality .. * | A& Data Requirements - D.. * | <5

€ 5 D o~ | ® Web | admin-pc8070/DQMWiki

'Y - Suche mit Google

Endpoint (Remote only)

Semantic Data Quality Manager

http:Mecalhost:3030/datasetiquery
Please selectreport

Completeness
Choose Custom Requirement

| RunQuery

Query Results
DGR CLASS  PROPERTY TOTAL VIOLATIONS COMPLETENESS
hitp:ildgmwikifidiPR_SAP_ERP_MARA_MEINS  hiiplo | hitp:Mlocall 3004823 “hitpiwww w3.orglz  0*hitpifw  1.**hitp/iwww. w3.0rg/2001/XMLSchema#decimal
hitp:ifdgmwikifid/PR_SAP_ERP_MARA_MFRPN hitp:/flo  hitp:iflocall  3004823Mhitpifwww.w3.orgll  28677"hi  0.990456343019206122956327  hitp-liwww w3.0rg/2001XMLScher
http:ifdgmwikifid/PR_SAP_ERP_MARA_MATKL  hitp:fo  hitp:iflocall  3004823Mhttp:www.w3.orgll 208825  0.9305032940435092847457 3" http:iwww.w3.0rgi2001/XMLSchem:
hitp:idgmwikiid/PR_SAP_ERP_MARA_LABOR  hitp:filo  hitpifflocall 3004823 hitpriwvww w3 orglz  74319*hl  0.975266762801003586567328" http:/iwww w3.0rg/2001/XMLSchen
hitp:ildgmwikifidiPR_SAP_ERP_MARA_MTART htiplo | hitp:Mocall 3004823 httpiwww w3.orglz  0*hitpifw  1.**http/iwww. w3.0rg/2001/XMLSchema#decimal

<

i

The query was executed in 959841 milliseconds and contains 5 rows.

m

B & 7 @& Zoom(100%)

Figure 32: Data quality assessment report of SDQMgr
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Define
What is high quality
data?

N\

Measure
Improve

Which instances violate
Which options should requirements?
be chosento resolve _
the root causes? How much of the data
! have violations?

Analyze

What arethe root
causes for the
violations?

Figure 33: DQM process as supported by SDQM (based on Wang, 1998)

Create TestedClass

Label: |VCARD Organization

HasURI: | http://www.w3.0rg/2006/vcard/ns#0rganization

Summary: | |

This is a minor edit Watch this page

[ Save page ] [ Show preview ] [ Show changes ] Cancel

Categories: TestedClass | Prototype

Figure 34: SDQM's form to register new tested classes
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Create PropertyRequirement

Hame: Froperty requirement Supplier ID Assessment: =1
Tested class: WCARD Organization kL Cleansing:

Tested property: |FOO Supplier 1D - Validation:

Valid from: 230/05/2012 Filtering:

Valid until: 322012 00:00

Importance: 10 Unit of importance:
Confidence: 100 Unit of confidence:
Task dependent: [ Applies for task:

Requirement description: | Every record in VCARD Orgenization must posses a2 unigue supplier ID starting from 1.

Requirement source: Business policy S0P 30/8

m

Completeness / Uniqueness

Property required: [/ Values must be unique: [J]
RequiredValue: J'

Syntax Rule

Regular Expressicn:

Pattern Expression:

Legal Value Range

Lowest legal value: 1] Highest legal value:
Legal Value Rule

Class with legal values: -

Property with legal values: -

llegal Value Rule

Class with illegal values: b4
Property with illegal values: -
Summary: S

Figure 35: SDQM's property requirement form

{{#ask: [[Category:<CategoryOflegalValuelist>]]
| mainlabel=Page name
| ?legalvalue

Ht
{{#formlink:form=LegalValue|link type=button|link text=Add Value|popup}}

Figure 36: Code for a wiki page to maintain lists in the data requirements wiki
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Go Search

Page Discussion Read Edit View history ~

Legal Value List Suppliers

Figure 37: Example of new wiki page for the maintenance of legal value lists

Create LegalValue

Legal value: Exotic Liguids

i None
[*] @ LegalSupplier
[*] © LegalValueCountry

[C] This is a minor edit [7] Watch this page

[ Save page ] [ Show preview ] [ Show changes | Cancel

Categories: Legal\Value | Prototype

Figure 38: Example of SDQM's form to add legal values

Page Discussion Read Edit Wiew history ~

Legal Value List Suppliers

Page name # LegalValue #

LegalSupplier Exotic Liguids | Exotic Liquids

Figure 39: Example of legal value list in SDQM's data requirements wiki
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Create Condition: Country Germany

Conditional Property: | VCARD Country MName =
Operator: equals =
Value: Germany

[] This is a minor edit [] Watch this page

[ Save page ] [ Show preview ] [ Show changes | Cancel

Figure 40: SDQM's form to define conditions

Create ConditionalRule

Name: Syntsx requirement German ZIP codes Assessment: &
Valid from: WI05/201Z [m] [oo:00 [@] ceansing:
Valid until: 31/12/3558 [=] [oe:00 [@] vatidation:

Filtering:
Importance: 10 Unit of importance:
Confidence: 100 Unit of confidence:
Task dependent: [] Applies for task:

Requirement description: Serman ZIP codes always consist of fiwve consecutive numbers.

Requirement source: http: /f de. wikipedia. org /wiki/Postleitzahl_{ Deutsc

Conditions (IF)

Condition 1: | Country Garmany -
Condition 2: -
Condition 3: -
Condition 4: -
Condition 3: =

Consequences (THEN)

Tested class: VCARD Organization 3
Tested property: |VCARD Fostal Cods -
Completeness consequence

Property required: [/

Value required: [

Syntactic consequence

Regular Expression: *[0-8} 513

Pattern Expression:

Semantic consequence

Operator: -
Value:

Summary:

[] This is 3 minor edit [7] Watch this page

[Save page] [Shcw preuiew] [thw changes ] Cancel

Category: Frototype

Figure 41: SDQM's conditional requirement form
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Functional Dependency Reference Rule: MVR 00001

Name: Locality Country Combinations Assessment:
Valid from: 30/05/2012 00-00 Cleansing: ]
Valid until; 31/12/9999 00:00 Validation: ]

Filtering: [l
Importance: 10 Unit of importance:
Confidence: 90 Unit of confidence:
Task dependent: [] Applies for task:

Requirement description: |Locality country combinations in WCARD Organization must be correct.

Requirement source:

Tested class: VCARD Organization -
Tested property 1: VCARD Locality -
Tested property 2: WVCARD Country Name =
Tested property 3: A
Tested property 4: ]
Tested property 5: =
Reference class: TrustedClass Locality Country Comk| =
Reference property 1: TrustedProperty Locality -
Reference property 2: | TrustedProperty Country -
Reference property 3: =
Reference property 4: hd
Reference property 5: e

Figure 42: SDQM's functional dependency reference rule form
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Create OutdatedInstanceRule

Name: Expiry rule for VCARD Organization Assessment:
Tested class: | VCARD Organization b Cleansing: ]
Tested
este FOO Valid Until - Validation:  []
property:
30/05/2012
Valid from: Filtering: 0
00:00
31/12/9999
Valid until:
00:00
Unit of
Importance: |9 .
importance:
Confidence: 100 Unit of
confidence:
Task B Applies for
dependent: task:
Requirement Instances of VCARD Organization must not be elder than their date of expiration.

description:

Requirement source:

Timeliness

Expected Update Interval:

Instance Expires:

[] This is a minor edit [C] Watch this page

[ Save page ][ Show preview ][ Show changes | Cancel

Category: Prototype

Figure 43: SDQM's form for timeliness requirements
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Create DuplicatelnstanceRule

Name: Duplicate Supplier Identification Assessment:
Tested
este VCARD Organization A

class:
30/05/2012

Valid from: Cleansing: []
00:00
31/12/9999

Valid until: Validation: [
00:00

Filtering: 0

Unit of
Importance: |5 .
importance:
Unit of
Confidence: |75
confidence:
Task & Applies for
dependent: task:
Requirement Instances that have identical values for contact name, position title, street
description: address, locality name, and postal cede are suspicious to be duplicates.

Requirement source: | John Doe, Manager Purchasing Department

Duplicate, if following properties have identical values

Tested property 1: | VCARD Formatted Name -
Tested property 2: |VCARD Position Title b
Tested property 3: |WVCARD Street Address =
Tested property 4: |VCARD Locality b
Tested property 5: |VCARD Postal Code b

[] This is a minor edit [C] Watch this page

[ Save page ] [ Show preview ] [ Show changes ] Cancel

Figure 44: SDQM's duplicate instance rule form
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}+ Semantic Data Quality Mar

€ - C @ localhost6080/SDQMar ® @ Eﬂ = @ A

Semantic Data Quality Manager

Endpoint (Remote only)

hitp:/Mocalhost 3030/dataset/query

Please selectreport .
Duplicate Instances (5 Equal Values) -
Choose Custom Requirement

[ Run Query 1

Query Results
DATAREGUIREMENT INSTANCE &
hitp:iflocalhostimediawiki-1.18.2findex.php/Special URIResolveriMVYR_00002 hitp:/fwww.example.org/suppliers#12
hitp:/Mlocalhostmediawiki-1.18 2/index php/Special URIResolver/MVR_00002 hitp:www example org/suppliers#11

m

The query was executed in 566 milliseconds and contains 2 rows

Figure 45: Data quality monitoring report of SDQMgr
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Register tested
classes and

properties Register trusted /
blacklist classes
and properties

Cleanse data
Add data
requirements,

Remove or Improve Define conditions, legal /

mitigate root illegal value lists

causes

Approve data
requirements

Measure

Identify root Measure and

causes of data assess data quality
quality problems

Figure 46: SDQM application procedure (based on Wang, 1998)
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W opers

[]:- Semantic Data Quality ... * ][u Data Requirements - D... * ] +

€ > D o~ | ® Web | admin-pci070/0QMWiki # | [#f - Suche mit Google

Endpoint (Remote only)

Semantic Data Quality Manager

hitp:iflocalhost3030/dataset/query
Please select report

Out Of Range Values
Choose Custom Requirement

Run Query
Query Results

DaR

hitp:fidgmwikiid/PR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS
hitp:fidgmwikiid/PR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS
hitp:fidgmwikiid/PR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS
hitp:fidgmwikiid/PR_SAP_ERP_MARA_STPRS
hitp:fidgmwikifidPR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS
hitp:fidgmwikifidPR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS
hitp:fidgmwikifidPR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS
hitp:fidgmwikifidPR_SAP_ERP_MARA_STPRS
hitp:idqmwikifidiPR_SAP_ERP_MARA_STPRS

1

http:#fwww.obdgm.com/mdm/saperp_mara/t
hitp:/fwww.obdgm.com/mdm/saperp_mara/2
http:#fwww.obdgm.com/mdm/saperp_mara/d
hitp:/fwww.obdgm.com/mdm/saperp_mara/é
http:#fwww.obdgm.com/mdm/saperp_mara/7
hitp:fwww.obdgm.com/mdm/saperp_mara/9
http:#fwww.obdgm.com/mdm/saperp_mara/10
http:#fwww.obdgm.com/mdm/saperp_mara/11
hitp:fiwww.obdgm.com/mdm/saperp_mara/12
http:#fwww.obdgm.com/mdm/saperp_mara/13
hitp:ffwww.obdgm.com/mdm/saperp_mara/14
http:#fwww.obdgm.com/mdm/saperp_mara/16
hitp:fiwww.obdgm.com/mdm/saperp_mara/17
http:#fwww.obdgm.com/mdm/saperp_mara/18
hitp:ffiwww.obdgm.com/mdm/saperp_mara/19

The query was executed in 120738 milliseconds and contains 414444 rows.

0 & 5 a

Figure 47: Report with legal value range violations

D opere

[]:- Semantic Data Quality ... % ][u Data Requirements - D... % ] <h

€ > D o~ | ® Web | admin-pc070/DQMWiki

8§ - Suche mit Google

Endpoint (Remaote only)

Semantic Data Quality Manager

http:ilocalhost:3030/dataset/query
Please select report

Semantic Accuracy (Legal Value Range Rules)
Choose Custom Requirement

Run Query
Query Results
DaR
hitp:fidgmwikiid/PR_SAP_ERP_MARA_STPRS

SEMANTICACCURACY
0.862073739451541738065769" http:hwww.w3.0ra/20012MLSchema#decimal

The query was executed in 135269 milliseconds and contains 1 rows

m

0 & 5 a

Figure 48: Report with semantic accuracy score based on value range requirement
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E Opera

}> Semantic Data Quality ... * | = ]
‘_

D o | ® Web | admin-pc

DQMWYiki #c | [#J - Suche mit Google |

Semantic Data Quality Manager

Endpoint (Remote only)

http:Mocalhost:3030/datasetiquery

Please select report

lllegal Values (Legal Value Rules) -
Choose Custom Requirement

[ RunQuery |
(_funQuery J
Query Results

DR 1 VALUE ~
hitp:fidgmwiki/idiPR_DBPedia_gender http:iidopedia.orgiresource/Odie hitp:iidopedia.org/resource/ian

http:#idgmwikiid/PR_DBPedia_gender hitp:iidbpedia.orgiresourcelJon_Arbuckle http:iidbpedia.orgiresource/Man

hitp:idgmwiki/id/PR_DBPedia_gender http:i/dbpedia orgiresourcellanet_Wood hitp:i/dbpedia.org/resource/Merd =
hitp:/idgmwikiid/PR_DBPedia_gender hitp:/idbpedia.orgiresource/Cy_%28Cylon%29 hitp:/idbpedia.org/resource/Cylon_%Z28Battlestar_Galactica%
http:#idgmwikiid/PR_DBPedia_gender hitp:iidbpedia.orgiresource/Ellcrys http:#idbpedia.orgiresource/Elves_%28Shannara%z29
hitp:idgmwiki/id/PR_DBPedia_gender http:iidbpedia org/resource/Billy_%285aw%29 hitp:iidbpedia.org/resource/Puppet

hitp-idgmwikiid/PR_DBPedia_gender hitp://dbpedia orgiresource/Aldo_Trapani hitp:/idbpedia.org/resource/Sex

hitp:fidgmwiki/idiPR_DBPedia_gender http:iidbpedia.orgiresource/Secretariat_%28Craig_Fergusc hitp:iidopedia.org/resource/Pantomime_horse

<[ 1 *

The query was executed in 2050 milliseconds and contains 8 rows

B0 & % @& Zoom(100% b ———

Figure 49: Result of legal value requirement analysis in DBpedia

{{Infobox character

portrayer = [[Joyce DeWitt]]

| name = Janet Wood

|image = [[Image:Janet Wood 1982.png|228px]]
| caption = Joyce DeWitt as Janet Wood

| first = "A Man About the House"

| last = "Friends and Lowvers™

| nickname =

| alias =

| species =

| gender = [[Merd|Female]]

| occupation = Florist, Aercbics instructor

| title =

| family = Roland Wood (father)<br>Ruth Wood (mother)<br>Jenny Wood (sister)<br>unnamed brother
| children =

| relatives =

|

|

creator =

Figure 50: Infobox source code of Wikipedia page “Janet Wood” as of June 27, 2011
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I Opere

=]
”\‘0’ Cy (Cylon) - Wikipedia, ... % ][\V Cylon (Battlestar Galact... * | o~ ﬁ
2 D o ‘ @ Web en.wikipedia.org/wiki/Cy_{Battlestar_Galactica) B ‘ ‘-'l ~ Suche mit Google |
W el .
s Q " Article  Talk Read FEdit View history |Search Q
L T
ol
=
Cy (Cylon
WIKIPEDIA y (Cylon)
The Free Encyclopedia From Wikipedia, the free encyclopedia
(Redirected from Cy (Battlestar Galactica)

Main page Cy is a Cylon Centurion from the Galactica 1980 episode "The Retum of Starbuck” who strikes up a

Contents friendship with Lieutenant Starbuck. He is nicknamed Cy by Starbuck and at the end of the episode, cy =

Featured content when three new Cylons arrive to rescue him, Cy calls himself "Group leader Cyrus”. Battlestar Galactica character

Current events Information

Random article Galactica 1980 appearance [dl] | gpecies Cylon Centurion

Donate to Wikipedia

Cy is a Cylon centurion rebuilt from three crashed centurions and a crashed Cylon Raider to provide | Gender Lyion Centurion

= [lErEsrs Lieutenant Starbuck a companion on the planet on which he and the Cylons crashed. Cy expressed Colony Cylon Homeworld
FEE an amazing capability to learn and to participate in conversation, even about issues that he Affiliation Cylon
About Wikipedia

expressed consternation over, such as why he had to continue operating the heat generator when it W
Community portal

Recent changes
Contact Wikipedia

was the pregnant Angela's tum, or as to why Humans and Cylons are enemies, or as to why Starbuck’s playing of a game of Pyramid
contradicts the stated rules.

Cy also demonstrated a thorough depth of thought process when Starbuck asked him what the Cylon empire intended to do with the universe
once they had organized it (a mission statement that Cy himself stated was as being the official Cylon goal). Cy thought over this question, and
mentioned to Starbuck that he didn't know what would happen, and that no one had ever asked him that question. Cy eventually dies, sacrificing
his life for Starbuck’s life against fellow Centurions who land upon the planet and who would've killed Starbuck, Angela, and the baby had they
discovered them.

b Toolbox

¥ Printlexport

Gary Owens provided the primary voice-over for Cy. complete with vocal inflections. Barely audible underneath this voice-over, however, is the
generic, monotone Cylon voice used throughout the original Galactica series.

Other media [edit]

Cy also is the subject of the comic The Rebirth of Cy, Part 1, released by Maximum Press. In the story, which ignores the continuity from

Galactica 1980, he is known as Cylon 8765 who experiences a malfunction after his Raider encounters an ion storm. After being rescued by <
0 & % o e —

Figure 51: Wikipedia page "Cy (Cyclon)” as of June 10, 2012
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Figure 52: Out of range values for property “population” in DBpedia
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From Wikipedia, the free encyclopedia

Coordinates: (g 32°37'38N 52°24'52"W

‘ This is an old revision of this page, as edited by Billy Hathorn (talk | contribs) at 03:38, 19 June 2011. It may differ significantly from the current revision.

(diff) +— Previous revision | Latest revision (diff) | Newer revision — (diff)

Downsville is a town in Lincoln and Union parishes in the U.S_ state of Louisiana. The population was
118 at the 2000 census.

The Lincoln Parish portion of Downsville is part of the Ruston Micropaolitan Statistical Area, while the
Union Parish portion is part of the Monroe Metropolitan Statistical Area.

Contents [hide]
1 Geography

2 Demographics
3 Education

4 References

Geography

Town of Downsville

Coordinates

Town
Country United States
State Louisiana
Parishes Lincoln, Union
Elevation -200 ft (61 m)

o 32°373EN 92°24'52'W

Downsville is located at 32°3738°N 92°24'52"W (32.627112, -92.414483)"L

According to the United States Census Bureau, the village has a total area of 0.8 square miles
(1.9 km?), all land.

Demographics

Area 0.8sqmi (2.1 km?)

- land 0.8 sq mi (2 km?)

- waler 0.0 sq mi (0 km), 0%
Population 100,000,000,000 (2011)
Density 50,000.0 / sq mi (18,305.1 / km?)
Timezone CST (UTC-6)

- summer (DST)  CDT (UTC-5)

Area code 38

0 & 4 &

Figure 53: Wikipedia page "Downsville, Louisiana" as of June 19th 2011
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Figure 54: Data quality assessment report displaying syntactic accuracy results

29




PREFIX dgm:<http://purl.org/dgm-vocabulary/vl.1/dqm#>
SELECT (?tclassURI1 AS ?Class) (?tpropURI1 AS ?Property) (?drl AS ?DataRequirement)
WHERE {

?drl a dqm:PropertyRequirement .

?drl dgm:tested(lass ?tclassl .

?tclassl dgm:hasURI ?tclassURI1 .

?drl dgm:testedPropertyl 2tpropl .

2tpropl dgm:hasURI 2tpropURIL .

ORDER BY ?tclassURI1 2tpropURI1 2drl

Class Property DataR.
“hitp: v w3 org 20 ins= ization” | “hitp: www example org supphiers=supphier D’ ) ) i fal:
“hitp:/www. w3.0rg 2006 veard ns# Organization” | “hitp:/'www example org/suppliers#supplier]
tp w3 org/ aration” | “hitp example org suppher 10
“hitp:www. w3 org 2006 veard ne# Organization” | “hitp: www w3 _org 2006 vcard ns%country-name”
“hittp:www. w3 org 2006 veard ns= Organization” | “hitp: www. w3 org 2006 veard s+’

Figure 55: SPARQL query and result displaying duplicate property requirements

PREFIX dgqm:<http://purl.org/dgm-vocabulary/vl.1/dqmé>
SELECT (?drl AS ?UniqueValueRequirement) (?dr2 AS ?InconsistentRequirement)
WHERE{
tdrl a dgm:UniqueValueRule .
?drl dgm:testedClass ?classl .
?classl dqm:hasURI ?class1URI .
?drl dgm:testedPropertyl ?propl .
?propl dgm:hasURI 2proplURI .
OPTIONAL{
2dr2 a dgm:PropertyRequirement .
?dr2 dqm:testedClass ?class2 .
?class? dgm:hasURI ?class2URI .
?dr2 dqm:testedPropertyl ?prop2 .
pprop2 dgm:hasURI ?prop2URI .
FILTER(str(?proplURI) = str{?prop2URI) && str{?classlURI) = str(?class2URI) &R ?drl != ?dr2)
MINUS{
2dr2 a dgm:UniqueValueRule
H

}
FILTER(bound(?prop2URL))
}

UnigueValueRequirement InconsistentRequirement

Figure 56: SPARQL query for identification of inconsistent property requirements
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Where Abschnitt  city is not null AND city =" -

b " . .
@_} Weiter = Fertigstellen ] ’ Abbrechen

Figure 57: SQL business rule in Talend OS for Data Quality
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» [ = Evaluation_1

s [ = Tests

@ Weiter = [ Fertigstellen ] ’ Abbrechen

Figure 58: Selecting SQL business rules in Talend OS for Data Quality
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ills Completeness suppliers 0.1 &3 - [ SQL Editor (MySQL.C X sl } =0
L

=B Htx®

Analysis Result

EmElo

=

~ Analysis Results

~ Table:suppliers
~ Where Rule Indicator

Beschriftung Count % 2
Row Count 3000 100.00%
F]
2
E
215
10
5
0
Row Count
Simple Statistics
Beschriftung %Match  %NoMatch #Match  #NoMatch e
Completeness_contacttitle & NA B NA 200 10
Completeness_city & NA B NA 20 10 =
Completeness_contactname & W/A & WA 200 10
Completeness_phone & NA B NA 20 10 % - secron 93.33%
Completeness_postalcode & NA B NA 20 20
25% View invalid rows
View valid rows
o
Completencss. Completeness. Completeness_ Completeness_ Completengss_
contacttite dty contactname phone postalcode
Vihere Rule Statistics

™ not matching  matching

Analysis Settings | Analysis Results

Figure 59: Data quality assessment report in Talend OS for Data Quality
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(kG e E T v [MsQUmet v| MlmtRows 10 -
1-- Analysis: Completeness_suppliers ;

------ 2 -- Type of Analysis: Table Analysis ;

= 3 -- Purpose:

& 4 -— Description:

CmBlw

5-- BEnalyzedElement: suppliers ;

6-- Indicator: Completeness_contacttitle :
7 -- Showing: View invalid rows :

2 SELECT * FRCM “evaluation'. supplisrs®

WHERE NOT ((contacttitle is not null AND contacttitle !1='')} i
«

e Messages

supplierid companyname contactname  contacttitle address cty  region postalcode country  phone fax homepage  validUntil timestamp

22 Lyngbysild Lyngbysild Fiskebakken 10  Lynghy 2800 Denmark 43844115 2014-12-31T00:00:00  2012-04-12T00:00:21

IQuezausﬁEﬁ]hr{ in 3 ms. Anzahl zmﬂ(kﬁellaferter Zeilen: 1

Figure 60: Data quality monitoring report of Talend OS for Data Quality

DM
Frameworks

Conventional Ontology-based

Approaches Approaches

Figure 61: High-level classification of DQM frameworks

Data Lifecycle Step

Representation

Data Quality Task

Figure 62: Categorization schema for related work
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