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Schedule of Events
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09:00 — 09:10 Welcome and General Introduction

09:10 - 09:40 Study Foundations

09:40 - 10:00 Model-based Software Application Monitoring

10:00 - 10:30 Runtime Architecture Modelingand Visualization
10:30-11:00 Coffee Break

11:00 - 12:15 Introduction to the ExplorViz, Palladio, and iObserve
Approaches with following Tool / Visualization Demos

12:15-12:30 Study Setup

12:30 - 14:00 Lunch

14:00 - 15:30 Comprehensibility Study

15:30 - 16:00 Coffee Break

16:00 — 16:30 Live Database Trace Visualization in Large Software Landscapes

16:30 - 17:00 Feedback and Open Discussion




Motivation

PubFlow

Live trace visualization of large software

landscapes for comprehension of systems and E)(pl ¥ rV| Z
applications

Selected Challenges:

- Possible huge monitoring data amount (performance/cost efficiency)
- Findingabstractionsto understand huge landscapes but also application-level details
- Live visualization of thousands or even millions of traces

[Fittkau et al. 20134, Fittkau et al. 2015b]



Major Features
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- Enabling live trace visualization of large software landscapes

- Providing a monitoring and analysis approach capable of logging
and processing the huge amount of conducted method calls in

large software landscapes

- Monitoring approach utilizes a low overhead vt etal. 20135, walleretal. 2014

- Applying innovative display and interaction concepts
for the software city metaphor beyond classical
2D displays and 2D pointing devices



The ExplorViz Approach




The ExplorViz Method

Christian-Albrechts-Universitat zu Kiel

— L~
“
Existing .
P Monitoring Data Preprocessed Traces Aggregated Traces Landscape Model
Application
w'> 132743373;CartBean;addltem;52.168 I—> -
E)(isting 132416973;CartBean;addltem;58.163
. . 132419877;CartBean;addltem;52.188
Appllcatlon 132419877;CartBean;addltem;52.188

([ Visualization

Legend [ Landscape-Level Perspective j [ Application-Level Perspective J
Al: Monitoring

I I
I I
I I
I ; : I
A2: Preprocessing ”ﬁ
I I
| A3: Aggregation [
: A4: Transformation :
N
]

A5: Navigation

/

[Fittkau et al. 2013a]



Architecture
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[Fittkau 2015]



Landscape Meta-Model
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Landscape Perspective
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[Fittkau et al. 2013a]



Selected ExplorViz Features




Interactive Tutorial
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The software landscape consists of several . and the
between them. Thicker lines mean more
communication.

To get a better overview over a landscape, it can be helpful to minimize
the systems, so they take up less space. The ability to do so is indicated

by the - in the top right corner.

To complete the first tutorial step, minimize the OCD Editor by
double clicking it.
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[Finke 2014]



Experimentation Mode
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Q1. Name three classes (from different packages) that
have high fan-in (at least 4 incoming communications)
and almost no fan-out (outgoing communication)

Answer

—_

Elapsed time: 3:27 (of 5 minutes)

Next >>

[Finke 2014]



Clustering

[Barzel 2014]

pioni cor g 3
contiitn et DT and)

Jﬁ}"-contt-f;‘ileraﬁ-
ImplEan\':?tion




ClAlU

Tra Ce Re p | aye r Christian-Albrechts-Universitat zu Kiel

MetadataRecord

Position:
Caller: Registry
Callee: Registry$Segment
Method: new Registry§Segment(..) Fegis t&y$
Avg. Time: 046 ms His hEn GEy
Self-Edges: ||
Animation: ¢
Reglstry

# Previous Ragistrys
’ Segment

newnARegistry$Segment(. .)



ClAlU

Performance Analysis
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Live Demo

https://www.explorviz.net/demo.php




Conclusions & Outlook




Conclusions
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Live trace visualization for large software landscapes
available as open-source software

(Apache License 2.0) EX p I 5% rVi Z

. ] ] http://www.explorviz.net
All evaluation results available online 1ttps://github.com/Explorviz

— Raw results, R scripts, code, ratings, ...

— ExplorViz versions used in the experiments

— Screen and camera recordings more than
160 hours material

— Long-time archival on Zenodo.org

O Collaborative Github project with
more than 32k LOC (without comments and blank)



Bibliography

Christian-Albrechts-Universitat zu Kiel

[Alam and Dugerdil 2007] S. Alamand P. Dugerdil. Evospaces: 3D visualization of software architecture. In: Proceedings of 19th International Conference on Software Engineeringand
Knowledge Engineering. IEEE, 2007

[Barbie 2014] A. Barbie. Stable 3D City Layoutin ExplorViz, Bachelor thesis, Kiel University

[Barzel 2014] M. Barzel. Evaluation von Clustering-Verfahren von Klassen fiir hierarchische Visualisierung in ExplorViz, Bachelor thesis, Kiel University

[Beye 2013] J. Beye. Technology Evaluation for the Communication between the Monitoring and Analysis Componentin Kieker, Bachelor thesis, Kiel University
[Eichelbergerand Schmid 2014] H. Eichelberger and K. Schmid. Flexible resource monitoringof Java programs. Journal of Systems and Software 93.July 2014
[Finke 2014] S. Finke. Automatische Anleitung einer Versuchsperson wahrend eines kontrollierten Experiments in ExplorViz, Master thesis, Kiel University

[Fittkauetal.2013a]F. Fittkau, J. Waller, C. Wulf, and W. Hasselbring. Live tra ce visualization for comprehending large software landscapes: The ExplorViz approach. In: Proceedings of the 1st
|IEEE International Working Conference on Software Visualization (VISSOFT 2013). IEEE, September 2013

[Fittkauetal.2013b] F. Fittkau, J. Waller, P. C. Brauer,and W. Hasselbring. Scalable and live trace processing with Kieker utilizing cloud computing. In: Proceedings of the Symposiumon
Software Performance: Joint Kieker/Palladio Days (KPDays 2013). CEUR, November 2013

[Fittkauetal.2014a]F. Fittkau, A.van Hoorn,and W. Hasselbring. Towards a dependability control center for large software landscapes. In: Proceedings of the 10th European Dependable
Computing Conference (EDCC2014). May 2014

[Fittkauetal.2014b] F. Fittkau, P. Stelzer, and W. Hasselbring. Live visualization of large software landscapes for ensuringarchitecture conformance. In: Proceedings of the ECSAW 2nd
International Workshop on Software Engineering for Systems-of-Systems (SESoS 2014). August 2014

[Fittkauetal.2015a]F. Fittkau, S. Finke, W. Hasselbring, and J. Waller. Comparing Trace Visualizations for Program Comprehension through Controlled Experiments. In: Proceedings of the 23rd
IEEE International Conference on Program Comprehension (ICPC2015). May 2015

[Fittkauetal.2015b] F. Fittkau, S. Roth, and W. Hasselbring. ExplorViz: Visual Runtime Behavior Analysis of Enterprise Application Landscapes. In: Proceedings of the 23rd European Conference
on Information Systems (ECIS2015). May 2015

[Fittkauetal.2015c] F. Fittkauand W. Hasselbring. Elastic Application-Level Monitoringfor Large Software Landscapesinthe Cloud. In: Proceedings of the 4th European Conference on Service-
Oriented and Cloud Computing (ESOCC2015). September 2015

[Fittkauetal.2015d] F. Fittkau, A. Krause, and W. Hasselbring. Hierarchical Software Landscape Visualization for System Comprehension: A Controlled Experiment. In: Proce edings of the 3th
IEEE International Working Conference on Software Visualization (VISSOFT 2015). |IEEE, September 2015

[Fittkauetal.2015e] F. Fittkau, E. Koppenhagen, and W. Hasselbring. Research Perspective on Supporting Software Engineering via Physical 3D Models. In: Proceedings ofthe 3th |EEE
International Working Conference on Software Visualization (VISSOFT 2015). |EEE, September 2015

[Fittkau etal.2015f] F. Fittkau, A. Krause, and W. Hasselbring. Exploring Software Cities in Virtual Reality In: Proceedings of the 3th | EEE International Working Conference on Software
Visualization (VISSOFT 2015). |IEEE, September 2015

[Fittkau 2015] Florian Fittkau. Live Trace Visualization for Systemand Program Comprehensionin Large Software Landscapes. Number2015/7 in Kiel Computer Science Series.
Department of Computer Science, 2015. Dissertation, Faculty of Engineering, Kiel University.

[Gill 2015] J. Gill. Integration von Kapazitdtsmanagementin ein Kontrollzentrum fir Softwarelandschaften, Bachelor thesis, Kiel University
[Greevyetal.2006] O. Greevy, M. Lanza, and C. Wysseier. Visualizing live software systemsin 3D. In: Proceedings of the 2006 ACM Symposiumon Software Visualization. ACM, 2006
[Jahde 2015] D.Jahde. Performance Analyse Tool in ExplorViz, WiSe 2015. Department of Computer Science, Kiel University



Bibliography (cont‘d)

Christian-Albrechts-Universitat zu Kiel

[Koppenhagen 2013] E. Koppenhagen. Evaluation von Elastizitatsstrategien in der Cloud im Hinblick a uf optimale Ressourcennutzung, Bachelor thesis, Kiel University

[Kosche 2013] M. Kosche. Tracking User Actions for the Web-Based Front End of ExplorViz, Bachelor thesis, Kiel University

[Krause 2015] A. Krause. Erkundung von Softwarestadten mithilfe der virtuellen Realitat, Bachelor thesis, Kiel University

[Matthiessen 2014] N. Matthiessen. MonitoringRemote Procedure Calls - Concepts and Evaluation, Bachelor thesis, Kiel University

[Mannstedt 2015] K. C. Mannstedt. Integration von Anomalienerkennung in einem Kontrollzentrum fiir Softwarelandschaften, Bachelor thesis, Kiel University
[Michaelis 2015] J. Michaelis. Integration von Ursachenerkennung in ein Kontrollzentrum fiir Softwarelandschaften, Bachelor thesis, Kiel University

[Panasetal.2003] T. Panas, R. Berrigan, andJ. Grundy. A 3D metaphor for software production visualization. In: Proceedings of the 7th International Conference on Information Visualization
(1v 2003). IEEE, 2003

[Simolka 2015] T. Simolka. Live Architecture Conformance Checkingin ExplorViz, Bachelor thesis, Kiel University

[Souzaetal.2012] R. Souza, B. Silva, T. Mendes, and M. Mendonca. SkyscrapAR: An augmented reality visualization for s oftware evolution. In: Proceedings of the 2nd Brazilian Workshop on
Software Visualization (WBVS 2012). 2012

[Stelzer 2014] P. Stelzer. Scalable and Live Trace Processing inthe Cloud, Bachelor thesis, Kiel University

[van Hoornetal.2012] A.van Hoorn, J. Waller, and W. Hasselbring. Kieker: A frameworkfor application performance monitoring and dynamic software analysis. In: Proceedings of the 3rd
ACM/SPEC International Conference on Performance Engineering (ICPE 2012). ACM, April 2012

[Walleretal.2014] J. Waller, F. Fittkau, and W. Hasselbring. Application performance monitoring: Trade-off between overhead reduction and maintainability. In: Proceedings of the Symposium
on Software Performance: Joint Descartes/Kieker/Palladio Days (SoSP 2014). Nove mber 2014

[WeiRenfels 2014] B. Weilenfels. Evaluation of Trace Reduction Techniques for Online Trace Visualization, Master thesis, Kiel University

[Wetteland Lanza 2007] R. Wettel and M. Lanza. Visualizing software systems as cities. In: Proceedings ofthe 4th International Workshop on Visualizing Software for Understandingand Analysis
(VISSOFT 2007). |EEE, 2007
[Witzany 2016] J. Witzany. Instrumentierung von Android Anwendungen in ExplorViz, Bachelor thesis, Kiel University

[Zirkelbach 2015] C. Zirkelbach. Performance Monitoring of Database Operations, Master thesis, Kiel University



	Live Trace Visualization�for System and Program Comprehension�in Large Software Landscapes
	Schedule of Events
	Motivation
	Major Features
	The ExplorViz Approach
	The ExplorViz Method
	Architecture
	Landscape Meta-Model
	Landscape Perspective
	Application Perspective
	Selected ExplorViz Features
	Interactive Tutorial
	Experimentation Mode
	Clustering
	Trace Replayer
	Performance Analysis
	Live Demo
	Conclusions & Outlook
	Conclusions
	Bibliography
	Bibliography (cont‘d)

