Table of Contents

Bibliografische Informationen
http://d-nb.info/1029253900

INtrodUCtion .....ccerveerereemrmemimimemerisnreresssenessnesssnsnnnnnnansnnannsnes 1
L I\ 1o 1 (1Y 1 (o I O 1
1.2 State of the Practice and State of the Art..........cccccceeeen. 5
1.2.1 State of the Practice........ccvevmeirirericimicrniiinininine, 5
1.2.2 State Of the Art.....ueeevieiiecre e 6
1.3 Research Objectives.........c..evvvcceremieiiiinn e, 7
1.3.1 Problem Statements..........uevvermmiiiieiciieiereeeeeeeen 8
1.3.2 TResis GOaIS.........vvevreeerimimmrenrierirneneeraeeereranseens 9
1.3.3 ThesiS SCOPE ...covrirvrireeierenereriiee e 10
1.4 Research Approach and Method..............oooeiiviiiiiinnnn, 13
1.5 Research ContributionsS..........coevveuirieiieiimmie e, 14
1.6 Evaluation GOalS ..........covvuiiiiiiiiiiiine e e 16
1.7 Thesis STUCTUIE .......coevviiiiei e e e e rerein e er v 19
State of the Practice ..........corvrmmesissiennsmcmmnciressassmmannennnne. 21
2.1 Background ........cccccoioiiiiiiiiiii e 21
2.2 Aggregation of Evidence as Solution Idea ...................... 25
2.3 Aggregation in Software Engineering..........cccccoveuveeeenas 27
2.4 State-of-the-Practice Aggregation Approach: Narrative
REVIEW ....eeiieiii e ettt ee et s een e eeaes 29
2.5 Problems and Requirements ..........ccouuciiirrerriinieniniiicinnnns 34
2.5.1 Challenges.....cccevviirieiiciiierecreiee e, 34
2.5.2 ProbIemMS ........coovviiiiii e e 36
2.5.3 Requirements for Aggregation Approaches in
Software ENgineering..........cccveeeennneeereniniiinnnnnnnns 37
2.5.4 Mapping to Problems and Goals...............c..cue 39
2.6 SUMMAIY ..cooiiiiiiieiiiiiieie e eeb e s 39
State of the Art ......cccinnieccciiniinnnenenscrr s s s 41
3.1 VOte COUNLING .eeeeeeiierereeeee e rinrre i e 41
3.1.1 Method Description .........cceeverviereererimmcnreennerenenns 41
3.1.2 EXaMPIE ceeeeeeieee e 43
3.1:3 EVAlULION.....iiiiiirier e e e 44
v


http://d-nb.info/1029253900

vi

3.2 Combined Significance Tests..........ccccveeeeererereeereieneeennnn. 47
3.2.1 Method Description ...........ueeeeeemiiniiiinccnn 47
3.2.2 EXample ..o, 48
3.2.3 Evaluation.........cccoveveeeremerineniemineninninnnneneeeneneann 49

3.3 Meta-Analysis...........vueeriiiiiiiie e 51
3.3.1 Method Description ..........cccoverreeiiiiiicrcreene e 51
3.3.2 EXAMPIC coeeeeeeii e 53
3.3.3 EVAlUAtioN......cooviiiii 54

3.4 BPCH/EMPEROR.......coiiiiiiiiiis e e civirienr e e 57
3.4.1 Method Description ..........cccoeeeeciivvnirinceceneen 57
3.4.2 EXaMPIe oo e 59
3.4.3 Evaluation........cccocoiiuimummmnnmnc s 59

3.5 COMPAFISON ...uuiiiiiiiiieieeec et s 61

3.6 SUMMAIY ceeeieriiiiier et e see s e e e veeas e e e e 63

The fUSE Approach for Goal-Oriented Aggregation........... 65

4.1 Solution Idea........cocoei i 65

4.2 Overview Aggregation Process ...........oeoevvivruvunncrenennenens 67

4.3 Step 1: DEFINE GOAl...eeeeeeeeeeeeerereeeseeereeeeeseseseseseseseres 70
4.3.1 EXaMPIE oo 72

4.4 Step 2: Plan Aggregation ........oeeeeeeeiiieininiin e 72
4.4.1 Define a search strategy .........cccceveeeeeereiccninneenn. 73
4.4.2 Design data collection forms............cooeeeeviveeinennn. 73
A.4.3 EXaMPIE .ot 74

4.5 Step 3: Find and Select Evidence...........ccccovevvirnieeennnenn, 74
4.5.1 Find Evidence........ TP 74
4.5.2 Assess Evidence Quality.........ccoeveveviiciinereniniinnnnnn. 75

4.6 Step 4: Standardize Evidence............ e e ee et ——————————— 76
4.6.1 Standardize Evidence for Complete Information:

Compute Single Effect Sizes ......ccccccvrvvvviiiiiinennenn. 78
4.6.2 Standardize Evidence for Incomplete Information:

Estimation Operators to Estimate Single Effect

SIZES i e e e 79
4.6.3 EXaMPIE c.oooeeiieee e 82

4.7 Step 5: Aggregate Evidence (Holistic Aggregation)........... 83
4.7.1 Combine Effect Sizes ..........cooeveveiiiiniiin, 85
4.7.2 Detect Inconsistencies: Assess Heterogeneity ........ 87

4.7.3 Explain inconsistencies: Analyze Variation Factors... 89



4.8 Step 5: Aggregate Evidence (Incremental Aggregation) .... 94
4.8.1 Aggregation States and Incremental Aggregation

OPErators ......cocveeereeriiinier it 95

4.8.2 Detecting and Explaining Inconsistencies: Moder-
AtOr ANAlYSes ......oovvieieeeiiiiree e 99

4.8.3 Application Scenario: Update Aggregation with
ALOMIC EVIBNCE...ooeeeieeeiiircreen e, 100
4.8.4 Summary: Incremental Aggregation...............c.e.e. 106
49 Step 6: Package ......cccoeviiiiiiiii s 107
4.9.1 Create Decision Model .......ccccooeviciiicirnnnnnnn 107
4.9.2 EXAMPIE cevvreienineninnirinii e e ne e 108
4.10 Concepts for Visualizing Aggregation Outcomes ............. 109
4.10.1Visualizing Aggregation Results..............cceeeerennns 109
4.10.2Visualizing the Aggregation Structure ................... 114
4.10.3Visualization for Planning ...........cecoveiiiiicemnennnnn, 116
4.10.4Summary of Visualization Concepts............cceveeee 119
4.11 Summary of the fUSE Approach.........ccccccovvniiiiinnennnnnen. 121
[ [T T £ S 123
5.1 Evaluation Goals and Hypotheses........c...c.cc.oovvininirennnnn. 123
5.2 Proof: Correctness of Aggregation Operators ....... S 127
5.2.1 Contextand Goal..........cccceeviiiiiiiiiiiininiiceneneee 127
5.2.2 Proof for Evaluation Goal EG1.2...........coceennnnnnne 128
5.2.3 Proof for Evaluation Goal EG1.1.......cccccvvviinninnns 129
T Y T4 411 o F-1 oY U 132
5.3 Study 1: Intuitiveness of Aggregation Results .................. 133
5.3.1 Study Context and Evaluation Goal....................e. 133
5.3.2 Comparison of aggregation and pooled raw data .. 133
5.3.3 SUMMAIY ..ouveeieaeieeiaaee e ere e i... 136
5.4 Systematic Literature Review: Effectiveness of PBR ........... 136
5.4.1 Study Context and Evaluation Goal................occ.... 137
5.4.2 Define Aggregation Goal ...........ccoeveeiieriiiiiiinnennes 137
5.4.3 Existing Summaries of PBR Effectiveness................ 138
5.4.4 Select and Assess Evidence ........cccccccovevniiiinnninnn 140
5.4.5 Standardize Evidence ............ccceeeiiiiiie 142
5.4.6 Aggregate Evidence..............oovcvimiimniinniieinniina, 143
5.4.7 Analysis of Evaluation Goals............ccccceevniiinnnnns 151
5.4.8 DISCUSSION.......eueeiiiieieeeieee e creerre s e snanes 158
5.4.9 Study SUMMAIY .....ccovverireinimiiiiiiiienecee e 161



5.4.10Evaluation Goals Summary .......c..ccccccennneeeenncnnnn, 162

5.5 Usefulness Study: Potentiality Analysis...........ccccoeeveeneene. 163
5.5.1 Potential to Support Technology Decisions ............ 163
5.5.2 Potential to Support Planning of Studies................ 168
5.5.3 Usefulness Analysis Summary............cccecoeeeernnnnn. 170
5.6 Evaluation SUMMary.........ccccoveivivmmmmi e 171
5.6.1 Summary of Evaluation Results..........c.cccocvrirenen. 171
5.6.2 Fulfillment of Requirements ........c.ceueuvureerericnnnnnnee 174
5.6.3 LimMitations......cooeviiiiiiiiiiiieiie e 176
6  Condusion and Future Work .......cccccesesisenemmmmnimiissssansenenes 177
6.1 Summary and CoNClUSION .........ccoeriieirciiere e 177
6.2 Open Questions and Future Work .............ccecvvvviiiieienennns 181
A Glossary of Terms ........cccccviiiininenmniniessemmmememenenanrnearnrnsansenss 185
B Conceptual Model ....ccceeeriiiinimiricncsessinnernnenennennees-.s 191
B.T DataModel......c.uuurueriiiiiiiiiiiiici e 191
B.2 Visualization ConNCeptS.....c.uvvveiiiiiiiiiriiic e e 192
B.2.1 Representation of Quantitative Information ........... 192 .
B.2.2 Trust Visualization..............eevevermemeenmicrenineienennennns 193
B.2.3 Visualization of Structure............cccocevviverervrnnnennae 193 .
B.3 Visualization for Planning: Exploration ..............ccccevevuenees 195
C Data Analysis Materials.........ccccccrnrairissscnmmmmmemmiisssanncnnenes 197
C.1 Overview of PBR Team Effectiveness Data ....................... 198
C.2 PBR Moderator Analysis: Effect Size Data..............c........ 199
C.3 ' PBR Moderator Analysis: Heterogeneity and Variance........ 207
C.4 Dendrogram.......cccococrcaimuu e s e e 215
References.......coiiiii i ssssisssssssssssesasessssassnsen 217

viii



