Contents

FIBUIES..eeeete ettt bt s s s e a s s b s e e s s bane
Tables....oeiciiiiieiicccrre e
LiStings ..cccceveeneerienceinirineniesenaennen,
Abbreviations
SUMMATY c.uiiuiiiiitinieieeccees e st e stat et s stessessesesassessaessessessessessessessesssesessnessessessessossensonsesssssssseas
Zusammenfassung........
RESUME ...ttt re e e st s s s s ses s s s e e bbb b s b s b sasenesasenenosasanns
1 INtroduction........cecccnccreinsnenennnseeesesneesessennsenns
1.1 Background and motivation .............ceeeeueereeneeneireeseenne
1.2 RESEAICH ISSUE ....cucuiuiiiuirencncieeereee ittt sttt st sa s se s e s e s s e s e be b b enene s senenene
1.3 Goal and focus of the WOrK ..........ccecvieeeruerrrneecccscnssst e eseeseaes
1.4 Approach and Structure of the WOrK..........cceceeeverreneieeeneereeseenseeeseseseseesesessesennas
2 Definitions and state of the art
2.1 BUSINESS PrOCESSES ..vecvveerernrerrrenrersansnnnnns
2.1.1  Definition of DUSINESS PrOCESSES........cevrerererirrrrerereerssessesssssssesesesesesessssesessssane
2.1.2  Business process modelling ..
2.1.3  Performance indicators systems for business processes..........coceeeererrrrereennnne
2.14 Business process Monitoring............ccceveereerersersaennen
2.1.5 Consequences of the automation of knowledge Work ..........cccceeervevereerernnnens
2.2 Business Intelligence, Business Analytics and Big Data...
2.2.1  Definitions of Business Intelligence and Business Analytics ...........ccecervrrereenene
2.2.2  Software support for Business Intelligence ........
2.2.3  Bigdata, a current trend in Bl and Analytics.......
2.3  Information visualisation................
2.3.1  Definitions and uses of information visualisation............ccceceueevenenenirnnescnennnnne
2.3.2  Criteria for well-designed information graphics ...........
2.3.3  Choosing the appropriate graph for displaying data ...........cccoecerrenrerenresenrennne
2.3.4  Visualisations techniques for business process monitoring...........ccceeveeeeeenenne
2.4 DaAshbDOArds........cccinirverrieneenrinreninsiesnsstennnssesesssesessessessessesssssesssesessasssssasnees
2.4.1 Definition and history of dashboards.........ccccccevrrvurrerrrenreevecrenrecrenenen
2.5 Dashboards and visualisations for process monitoring..........c.coceeveuecruenennes

Bibliografische Informationen
http://d-nb.info/1159402396

digitalisiert durch

E

BLIOTHE


http://d-nb.info/1159402396

2.6 Current process for monitoring projects in Practice .........c.eeveeeerereveerererneesreseseseenene 71

2.6.1 Reference process for dashboard development..........ccceeeeeerivvereeeeeeereeeerennns 71
2.6.2  Involved actors and roles...........cococeueceeeerererennsssessnsssssssssesesesesesesessessaesesenes 73
2.7  Current model-driven monitoring projects in research ...........oeceevereeerneeereesesnenens 75
2.7.1  Model-driven apProaches..........ccvceeeieieieeeeciesesseteeesessestessssessesessesssssessssens 75
2.7.2  Model-driven methodologies for dashboard development...............cccccvunnece. 76
2.7.3  Comparison of MethodOIOGIES.........ccceuereereeeererreneeerrreseereeeeeere s sresnene 77
2.7.4  Limits of current practices and need for a new methodology ...........ccceveveunnnne 78

3 Goals and requirements for a dashboard development methodology ............. I 80
4  The dashboard development and generation methodology ...85
4.1  Overall presentation of the methodology..........ccceuerurerrerrerenernieeeneeceeeeeeerenene 85
4.2 Integration in the aPro architeCture..........coceveveeerrereerenenenreeresseseeessesaesensenens 86
4.3  Process, goal and role models for dashboard development............ccocvevererveiernnnen. 87
4.3.1  Process and goal model . T e 87
4.3.2  ROIE MOMEL ...ttt ettt sse s e e sa s s sasn e es 89
4.4  Required external COMPONENTS.........coevueeerriieesrieenressesseeeessessessesssessessessessesssessens 92
4.5 The semantic dashboard description language VisML... .93
4.5.1 Related work and need for a new dashboard description language ................ 93
4.5.2  Use of XML and XML design gUIdelines..........ccceevueverrerrenreverensenserensesseressessesens 95
4.5.3  Overall structure of VisML: metadata, visualisations, alerting and data........... 96
4.5.4  The mMeta elemMeNt........oeciveeeiririnineinininetseeeestsssessssesesaesesessssssesesssssssssesenes 96
4.5.5  The dashboard element ...........ccuieveriiicniniiinennniinininisecssesssssesisesssessssessseses 98
4.5.6  The alerting @lemMeNt.........ccceereeeriireeerrsseeenessenessesessessessessesessesessassessesssseneens 101
4.5.7  The data element.......ccccveinriniiiinineesentinenesissesessssesssensesssassassessan 104
4.6  Mapping KPIs and goals to visualisations...........cceeuevuerueeneecenrenreeinennenns 110
4.6.1  Approach for mapping ProGoalML elements to visualisations............cc.cerve. 110
4.6.2  ViSMLMAPPING file...cceverrrreerirerenrenteeneninessesenseesessessesessesssesseseesasseses 111
4.6.3 Recommended mappings of ProGoalML elements to VisML.........cccceeeuruneee. 113
4.6.4 The VisML creation algorithm .........cccceceveeeevenninveecneenenesenreeceennennes 116
4.7 Displaying dashboards and editing the VisML file........cccccceevenverreecrirnenne 120
5 Implementation of the dashboard development methodology......cc.cccceeveruerereerunnnnnne 123
5.1  Architecture of the SOftWaAre...........coccvuevierniniennniicninisniissesesnsssesessesaeseene 123

10




5.1.1  Architectural choices.

5.1.2  Overview of the dashboard development software

5.1.3  Modelling software

5.14  Generation software.

5.1.5 Rendering software

5.2 Using the dashboard developme

5.2.1  Modelling a business process, KPls, goals and roles

5.2.2  Generating dashboards

nt tool

5.2.3  Lightweight desktop dashboard software.........

5.2.4  Mobile dashboard software

5.2.5  Process dashboard software

5.2.6  Large scale high-resolution rendering software MuVi

6  Evaluation of the methodology: Example of a car insurance claim processing system

6.1  Evaluation of the generated dashboards for two reference roles

6.1.1  Presentation of ARPOS

6.1.2  Definition of the role IT manager
6.1.3  Definition of the role Insurance manager

6.1.4  Model for the ARPOS system for the defined roles

6.1.5  Resulting dashboards.........c.cecureurniereeninrinrenninnerneneneceneneeesseessssesseseeseenees

6.2  Satisfaction of the requirements

7 Extensions and improvements of the methodology ...

7.1  Extension to process controlling cockpits ....

7.2  Extension to compliance dashbo

7.3 Applying the methodology to manufacturing use cases

7.4  Security concerns and improvements

8 Conclusion....

ards....

8.1 Summary
8.2  Outlook

9 Bibliography...

10 Appendices

10.1 VisML XML schema

10.1.1 Global VisML structure




10.1.2  Structure of the meta element ...........c.coveeeeeeeereeceerereeeceeeeese s

10.1.3  Structure of the dashboard element............ccceeeeerveerreereerenenicrereneseeneanes

10.1.4 Structure of the alerting element .............

10.1.5 Structure of the data element ........cccccevereeverceecinennecence e

10.2
103
10.4
10.5

10.5.1 Roles and users definition file schema

10.5.2 Views definition file schema

10.6
10.6.1 Table presentation..................
10.6.2 Example roles definition file...............

10.6.3 Example views definition file

10.7

12

Example ViSML dashboard ...........ccoveeveniiincninicnininnisinieninieesessssessssssessssens

ProGoalML to VisML mapping XML schema

Default ProGoalML to VisML mapping

Roles and view definition files schemas........

Example roles and VIEWS .........cccieeieninenieininnieneecseesenessessessessssssessessssssessessssssnns

ProGoalML model of the ARPOS SYSteM......cccceeereerirenersunniesiessnsnreniessesssessesssseens



