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Introduction
Introduction

Performance issues regarding established Perl software

I Often difficult to identify potential bottlenecks
I Architectural discovery
I Program comprehension
I Performance analysis

→ Visualization of results

→ Kieker Monitoring Framework
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Approach
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Perl Instrumentation using Kieker
Approach
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Instrumentation Components
Approach
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Performance Analysis Workflow
Approach
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Further analysis and visualization via Gephi
Approach

1. Manipulating the generated dependency call graph (Kieker)

I Architecture Discovery & Program Comprehension
I Aggregation based on the package hierarchy

I Performance Analysis
I Number of edges (calls) in combination with response times

2. Visualizing the manipulated graph
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Further analysis and visualization via Gephi
Approach
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Case Study
Let’s evaluate our approach!
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Performance Analysis of EPrints
Case Study

Performance analysis of EPrints 3.3.12 using Kieker

I Potential bottleneck detection for upcoming release version 4
I Evaluation in collaboration with the development team
I Software maintenance & modernization
I Different instrumentation levels are possible
I Combined visualization: GraphViz and Gephi
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Evaluation Goals
Case Study

I Is it possible to identify an architecture? (Architectural Discovery)
I Can we support other developers by providing information about

the software? (Program Comprehension)
I Can we detect potential bottlenecks? (Performance Analysis)
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Initial Request
Case Study
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Case Study
Architecture Discovery
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Batch Visualization via Graphviz
Case Study . Architecture Discovery
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Gephi: System Architecture Level
Case Study . Architecture Discovery
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Gephi: System Architecture Level
Case Study . Architecture Discovery
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Case Study
Performance Bottleneck Identification
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GraphViz: Operations - EPrints.Screen.Items
Case Study . Performance Bottleneck Identification

<<assembly component>>
@2:.Instrumentation

<<assembly component>>
@1:EPrints.Plugin.Screen.Items

'Entry'
Request_1()

min: 559ms, avg: 559.00ms, max: 559ms
1

render()
min: 390ms, avg: 390.00ms, max: 390ms

1

can_be_viewed()
min: 0ms, avg: 0.00ms, max: 0ms

3

new()
min: 0ms, avg: 0.38ms, max: 5ms

13

render_title()
min: 0ms, avg: 0.50ms, max: 1ms

2

properties_from()
min: 7ms, avg: 7.00ms, max: 7ms

1

perform_search()
min: 3ms, avg: 3.00ms, max: 3ms

1

render_items()
min: 347ms, avg: 347.00ms, max: 347ms

1

get_filters()
min: 0ms, avg: 0.00ms, max: 0ms

1
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Potential bottleneck: database-oriented operations
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Gephi: Operations - EPrints.MetaField
Case Study . Performance Bottleneck Identification

Operation level: Dependencies to EPrints::MetaField::*

get_sql_names()

value_from_sql_row()

render_name()

repository()

get_property()
property()

get_name()

name()

is_virtual()

render_items()

get_value()
136

530

269

294134

136

438

190

228

328

Figure 11: Reduced operation dependency graph using gephi [8]

x

Potential bottleneck: database-oriented operations
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Related Work
Related Work
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Summary and Outlook
Summary

I Well-structured workflow for a performance analysis
I Verification through a case study of an established application
I Detection of performance issues → basis for recommendations

→ Continuous integration
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Infinite Loop Detection in Version 4
Outlook
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What happened after
our Case Study?
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Application-level Perspective in ExplorViz
Outlook
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Physical 3D Model based on ExplorViz
Outlook
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Physical 3D Model based on ExplorViz
Outlook
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