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Motivation

Live Trace Visualization for System and Program Comprehension in Large Software Landscapes Florian Fittkau ― November 30, 2015 2

Selected Challenges:
- Possible huge monitoring data amount (performance/cost efficiency)
- Finding abstractions to understand huge landscapes but also application-level details
- Live visualization of thousands or even millions of traces

Live trace visualization of large software 
landscapes for comprehension of systems and 

applications

[Fittkau et al. 2013a, Fittkau et al. 2015b] 



Major Scientific Contributions
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- SC1: An approach named ExplorViz for enabling live trace visualization of large 
software landscapes

- SC2: A monitoring and analysis approach capable of logging and processing the 
huge amount of conducted method calls in large software landscapes

- SC3: Display and interaction concepts for the software city metaphor beyond 
classical 2D displays and 2D pointing devices



SC1 – ExplorViz Approach



The ExplorViz Method
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[Fittkau et al. 2013a] 



Monitoring & Trace Processing
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Monitoring

Analysis

[Fittkau et al. 2013b, Fittkau et al. 2015c, Beye 2013, Matthiessen 2014, Weißenfels 2014] 



Monitoring & Trace Processing
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Kieker 1.8 with Analysis:
0.5k traces per second

ExplorViz with Analysis:
112.6k traces per second
(limited by network speed)

Speedup of about factor 250 

Kieker 1.8:
16.6k traces per second

ExplorViz:
141.2k traces per second

Speedup of about factor 9

[Fittkau et al. 2013b] 

[Waller et al. 2014] 



Landscape Perspective
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Landscape-Level 
Perspective

[Fittkau et al. 2013a, Fittkau et al. 2015b] 



Landscape Perspective
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Versus

Visualization Capabilities:
 Usable for system comprehension
 Abstractions provide a valuable addition

(State-of-the-art APM)

[Fittkau et al. 2015d] Best Paper Award



Landscape Meta-Model
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[Fittkau et al. 2015b] 



Application Perspective
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Application-Level 
Perspective

[Fittkau et al. 2013a] 



Selected ExplorViz Features
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Trace Replayer Interactive Tutorial

Performance AnalysisClustering

[Finke 2014] 

[Barzel 2014] [Jähde 2015] 

Architecture Modeling & 
Conformance Checking

[Fittkau et al. 2014b, Simolka 2015] 

Database Monitoring
[Zirkelbach 2015] 



[Fittkau 2015a, Finke 2014, Kosche 2013] 

Application Perspective
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Versus

Versus

Replication

First Controlled Experiment



Application Perspective
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Visualization Capabilities:
 Usable for solving program

comprehension tasks
 Interactive concept for method calls works
More efficient and effective than

competitor (for the chosen tasks)

[Fittkau et al. 2015a] 



SC2 – Elastic Monitoring and 
Analysis Approach



Scalable Trace Processing
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[Fittkau et al. 2014b, Fittkau et al. 2015c, Koppenhagen 2013, Stelzer 2014] 



Scalable Trace Processing
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[Fittkau et al. 2014b, Fittkau et al. 2015c, Stelzer 2014] 

Processing Capabilities:
 Cost efficient
 Scalable to millions of

monitored methods



SC3 – New Display and Interaction 
Concepts



Physical 3D Models
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[Fittkau et al. 2015e]



Physical 3D Models
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Versus

[Fittkau et al. 2015e]



Virtual Reality
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[Fittkau et al. 2015f, Krause 2015] 



Related Work &
Outlook



Closely Related Work
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APM ToolsSoftware Visualizations

Monitoring

[van Hoorn et al. 2012]

[Eichelberger and Schmid 2014] 

[www.appdynamics.com]

[Alam and Dugerdil 2007]

[Greevy et al. 2006]

[Wettel and Lanza 2007]

[Panas et al. 2003]

[Souza et al. 2012]



Publications & Theses
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[Barbie 2014], [Barzel 2014], [Beye 2013], [Finke 2014], [Gill 2015], [Koppenhagen 2013], 
[Kosche 2013], [Krause 2015], [Mannstedt 2015], [Matthiessen 2014], [Michaelis 2015], 
[Simolka 2015], [Stelzer 2014], [Weißenfels 2014], [Zirkelbach 2015]

21 publications in 3.5 years
(15 peer-reviewed)

Selected Publications
- VISSOFT 2015: 3 papers (Acceptance Rate: 43% and 30%) and Best Paper Award 
- ESOCC 2015: Fittkau and Hasselbring, Elastic Application-Level Monitoring for Large Software 

Landscapes in the Cloud (Acceptance Rate: 37.5%)
- ICPC 2015: Fittkau, Finke, Hasselbring, and Waller, Comparing Trace Visualizations for Program 

Comprehension through Controlled Experiments (Acceptance Rate: 31.5%)
- ECIS 2015: Fittkau, Roth, and Hasselbring, ExplorViz: Visual Runtime Behavior Analysis of Enterprise 

Application Landscapes (Acceptance Rate: 31%)
- VISSOFT 2013: Fittkau, Waller, Wulf, and Hasselbring, Live Trace Visualization for Comprehending 

Large Software Landscapes: The ExplorViz Approach
- ICSE 2013: Frey, Fittkau, and Hasselbring, Search-Based Genetic Optimization for Deployment and 

Reconfiguration of Software in the Cloud (Acceptance Rate: 18.5%)

15 Students‘ Theses in the Context of ExplorViz



Outlook & Future Work
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Live trace visualization for large software landscapes
available as open-source software
(Apache License 2.0)

All results available online
– Raw results, R scripts, code, ratings, …
– ExplorViz versions used in the experiments
– All screen and camera recordings about 

160 hours material
– Long-time archival on Zenodo.org

Future Work:
– More controlled experiments (e.g., comparison with  

more visualization metaphors; professionals as subjects)
– Layout of the Application-Level Perspective  

http://www.explorviz.net

[Barbie 2014] 
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Tasks Application Experiment

Live Trace Visualization for System and Program Comprehension in Large Software Landscapes Florian Fittkau ― November 30, 2015 29



Tasks Application Experiment 2
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Tasks 3D Print Experiment
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Tasks Landscape Experiment
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Gestures
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Translation Rotation

Zoom in and out [Fittkau et al. 2015f, Krause 2015]



Extensibility (Control Center)
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Symptoms

Diagnosis

Planning

[Fittkau et al. 2014a, Gill 2015, Michaelis 2015, Mannstedt 2015] 



Meta-Monitoring
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