Contents

Bibliografische Informationen
http://d-nb.info/1173185488

Introduction and Foundations

. Introduction
1.1. ThesisConteXt . . . . . . . . . ot i i ittt e e e e e
1.2. Thesis Statement . . . . . . . . . . . . . ... e e

1.2.1. Contribution . . . . . . . .. ... .. ...
1.3. ResearchQuestions . . . . . . . . . . . . . . . i
1.4. DissertationOutline . . . . . .. .. ... ... . . ... ... .. ...

Foundations

2.1. Software Architecture and Software Architecture Description . . . . . . . . ..
2.1.1. Software Architecture . . . . . . ... ... ... ... ...,
2.1.2. Software Architecture Description . . . . . ... ... ... ......

2.2. Architecture Degeneration . . . . . ... ... ...

2.3. Architecture Reconstruction . . . . . ... ...

ARAMIS
ARAMIS - The Big Picture

ARAMIS Monitoring Concepts

4.1. Scenario SourceS OVEIVIEW . . . . . . . . . . v v i i e e e e
4.1.1. UseCases . . . . v v v i i i e e e e e e
412, TestCases. . . . . o v i i i e e e e e e e e e e
4.1.3. Stakeholders’ Narratives . . . . . .. ... ... ... .........

Describing Extracted Interactions in ARAMIS

5.1. The ARAMIS Interactions Description Language . . . ... ... .......
5.2. Enabling Kieker-Based Monitoring . . . . . . . ... ... ...........
5.3. Enabling Dynatrace-Based Monitoring . . . . . ... ... ...........

Behavior-based Architecture Conformance Checking in ARAMIS

6.1. Conformance Checking Techniques Employed in ARAMIS . . . .. ... ...
6.2. Meta-Model of ARAMIS Architecture Descriptions . . . . . .. ... .. ...
6.3. The ARAMIS Communication Rules Language - A Taxonomical Perspective .

6.3.1. Predefined DefaultRules . . . . .. ... ... .............

25
27

35
37
37
48
50

51
51
53
55

59
59
62
68

——


http://d-nb.info/1173185488

10.

1.

12.

13.

14.

6.4. Concepts for Rules Prioritization and the ARAMIS Conformance Checking Phases 74

6.4.1. The Non-AggregatingPhase . . . . .. ... .............. 75
6.4.2. The AggregatingPhase . . . . . .. ... ... ... ... ... .. 86

6.5. Focusing the Conformance Checking Results . . . . ... ... ... ..... 87
6.5.1. The ARAMIS Results Exploration Language . . . .. ... ...... 88

The Meta-Model Incompatibility Problem 93
7.1. The Architecture Description Transformation Process . . . . . . . . ... ... 97
Adequate Monitoring 109
8.1. White-Box Indicators for Adequate Monitoring . . . . .. ... ........ 110
8.2. Black-Box Indicator for Adequate Monitoring . . . . . . ... ... ...... 121
83. RelatedWork . . . . . .. ... . . .. e 125
Conducting Behavior-Based Conformance Checks 127
9.1. Static- vs. Behavior-Based Conformance Checks . . . ... ... ... .... 127
9.2. Towards a Behavior-Based Conformance Checking Process . . . . . . ... .. 134
Tooling for Architecture Conformance Checking 139
10.1. The ARAMIS Toolbox . . . . . . ... ... ... 139
10.1.1. Capabilities Overview . . . . . . . .. . . ... ... .. 139
10.1.2. Architecture and Implementation . . . . ... ... .......... 141

10.2. Related Work . . . . . . . .. 145
Evaluation 151
Evaluation Overview 153
11.1. Evaluation Goals . . . . . ... ... ... ... . ... .. 153
11.2. Methodology . . . . . . . . . . e 155
Case Study | 157
12.1. Case Study Design . . . . . . . . ... ... 157
122, Results . . . . . . . e e 159
123.DISCUSSION . . . . o v vttt e e e e e e e e e e e e e e 165
Case Study Il 167
13.1. Case Study Design . . . . . .. ... . .. 167
1322 Results . . . . . oo 168
13.3.DiSCussion . . . . . . ..o e e e e e e e e 177
Case Study Ill 179
14.1. Case Study Design . . . . . . . . . . .. e 179
142. Results. . . . . . . .. e e 181

14.3. DISCUSSION . .« &« v v v v o e e e e e e e e e e e e e e e e 190



15. Evaluation Summary 193

16. Related Case Studies on Architecture Conformance Checking 197
IV. Conclusions, Summary and Future Work 201
17. Conclusions 203
18. Summary 205
19. Future Work 207
V. Appendixes 209
A. Monitoring Anomalies 211

A.1. The Polymorphism Anomaly . . . . . ... .. ... .. ... ......... 211

A.2. ThePartial Trace Anomaly . . . . . .. .. ... ... ... ... . ...... 214
B. Case Study llI- Results Overview 221

B.1. Behavior-Based Conformance Checkingof TADD . . . . . . ... ... .... 221

B.2. Static Conformance Checkingof TADD . . . . ... ... ........... 222
C. Monitoring Sessions Conducted in the Presented Case Studies 227

C.1. Monitoring Session EmployedinCase Study I.. . . . . . ... ... ...... 227

C.2. Scenarios Employed inCase Study II . . . . .. ... ... .......... 228
D. Grammar of the ARAMIS DSL for Views and Perspectives (Excerpt) 231
Refereed Publications 235
Glossary 239
Acronyms 247
List of Figures 249
Listings 251
List of Tables 253

Bibliography 255



