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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 



 

Figure 3: Impact of poor data quality on organizational success1 

 

 

 

 

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

                                            
1 Summary based on (Eckerson, 2002; English, 1999, pp. 3-13,209-212; Redman, 1998) 
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Figure 5: Problem identification and motivation process as applied in this thesis 

 

Describe purpose 

of each 

component

Map initial 

requirements to 

components

Design high level 

architecture

Review intial 

requirements

Problem identification and 

motivation

Design and development

Start analyzing 

and collecting 

related work

 

Figure 6: Process for the definition of solution objectives as applied in this thesis 
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Figure 7: Design and development process as applied in this thesis 
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Figure 8: Demonstration and evaluation process as applied in this thesis 

 

 

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) 

 

 

 

Figure 11: Terminology applied to tabular data 

  



 

 

Figure 12: Attribute value problems 

 

 

Figure 13: Multi-attribute quality problems 

 

 

Figure 14: Instance-related quality problems 

 

 

 

Figure 15: Quality problems of data models 
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Figure 16: Example of a data value attribute conflict 

 

 

Figure 17: Example of an attribute entity conflict 

 

 

Figure 18: Example of a data value entity conflict 



 

 

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

 

 

 

 

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

 

 

 



 

 

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

 

 

 

 

Figure 22: Challenges of requirement satisfaction 

 

 

 



 

 

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

 

 

 

 

 

Figure 24: Linking Open Data (LOD) cloud diagram2 (Cyganiak & Jentzsch, 2011a) 

 

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

http://lod-cloud.net/


 

Figure 25: Typology of requirements for artifact design 

 

 

 

 

Figure 26: High-level architecture of the SDQM framework 
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Figure 27: Visualization of the DQM vocabulary (cf. Fürber & Hepp, 2011b) 
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Figure 28: Example for an inline query and its result (cf. Dauw et al., 2014) 

 

 

 

Figure 29: Architecture of SDQM's data requirements wiki 
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Figure 30: Web-based user interface of the Semantic Data Quality Manager 

 

 

 

Figure 31: Configuration of data quality assessment reports in SDQMgr 
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Figure 32: Data quality assessment report of SDQMgr 
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Figure 33: DQM process as supported by SDQM (based on Wang, 1998) 

 

 

 

Figure 34: SDQM's form to register new tested classes 
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Figure 35: SDQM's property requirement form 

 

 

 

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

 

 



 
 

19 
 

 

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

 

 

 

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

 

 

 

Figure 39: Example of legal value list in SDQM's data requirements wiki 
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Figure 40: SDQM's form to define conditions 

 

 

Figure 41: SDQM's conditional requirement form 
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Figure 42: SDQM's functional dependency reference rule form 
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Figure 43: SDQM's form for timeliness requirements 
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Figure 44: SDQM's duplicate instance rule form 
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Figure 45: Data quality monitoring report of SDQMgr 
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Figure 46: SDQM application procedure (based on Wang, 1998) 
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Figure 47: Report with legal value range violations 

 

 

Figure 48: Report with semantic accuracy score based on value range requirement 
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Figure 49: Result of legal value requirement analysis in DBpedia 

 

 

Figure 50: Infobox source code of Wikipedia page “Janet Wood” as of June 27, 2011 
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Figure 51: Wikipedia page "Cy (Cyclon)” as of June 10, 2012 

 

 

Figure 52: Out of range values for property “population” in DBpedia 

http://dbpedia.org/ontology/Place
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Figure 53: Wikipedia page "Downsville, Louisiana" as of June 19th 2011 

 

 

Figure 54: Data quality assessment report displaying syntactic accuracy results 
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Figure 55: SPARQL query and result displaying duplicate property requirements 

 

 

Figure 56: SPARQL query for identification of inconsistent property requirements 
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Figure 57: SQL business rule in Talend OS for Data Quality 

 



 
 

32 
 

 

Figure 58: Selecting SQL business rules in Talend OS for Data Quality 

 

 

Figure 59: Data quality assessment report in Talend OS for Data Quality 
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Figure 60: Data quality monitoring report of Talend OS for Data Quality 

 

 

 

Figure 61: High-level classification of DQM frameworks 

 

 

 

Figure 62: Categorization schema for related work 
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Figure 63: Own classification of related wor 
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