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Hard-to-Answer Questions 
about Code

Thomas D. La Toza and Brad A. Mayers
In Proceedings of PLATEAU 2010

“When, how, by whom and why was 
this code changed or inserted?”

“How has it changed 
over time?”

“Has this code always been this 
way?”



Linux on April 17, 2022

SYN: Ultra-Scale Software Evolution Comprehension. Gianlorenzo Occhipinti, Csaba Nagy, Roberto Minelli, Michele Lanza. In Proceedings of ICPC 2023.
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Sonification



“If we can understand how perception 
works, our knowledge can be translated 
into rules for displaying information.”

Colin Ware



“Sonification is the mapping from data 
to one or more parameters of a sound 
synthesis model for the purpose of 
better understanding, communicating, or 
reasoning about the original model, 
experiment or system”.

Carla Scaletti



Existing since 1954, still 
considered a “fascinating 
novelty”
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Complement animations
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Complement animations

Deepen the understanding for 
sighted and blind scientists

Apt to display multiple data 
sources in parallel

Display temporal information
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The Mechanics of Sight and 
Hearing
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Gestalt Psychology



Proximity Principle
Elements that are close together are perceived as a single 
group or chunk, and are interpeted as being more related than 
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Deal with temporal organization

Govern how we listen to soundscapes 
as streams rather than isolated sounds

Require time to unfold

Deal with spatial organization

Govern how we look at the physical 
world and instantly perceive patterns

Perceived simultaneously in an instant

Visual and Aural Gestalts





A Layered Software Sonification 
Approach
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Visualizing And Sonifying The Heartbeat Of Software Systems. Carmen Armenti, Marco Raglianti, and Michele Lanza. In Proceedings of VISSOFT 2025.



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

20
24

20
23

20
22

20
21

20
20

20
19

20
18

20
17

20
16

20
15

Visualizing And Sonifying The Heartbeat Of Software Systems. Carmen Armenti, Marco Raglianti, and Michele Lanza. In Proceedings of VISSOFT 2025.



Sonifying and Visualizing the Heartbeat 
of Evolving Software Systems

Carmen Armenti, Marco Raglianti, and Michele Lanza
In Proceedings of  VISSOFT 2025
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JetUML: Activity in 2018
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A Layered Software Sonification 
Approach through “Aural Glyphs”



What is a Glyph?
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Towards a Grammar of Aural Glyphs
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Polymetric Views—A Lightweight  
Visual Approach to Reverse Engineering

Michele Lanza and Stéphane Ducasse
In Proceedings of IEEE Transactions on Software Engineering, 2003.
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Where Do We Go from Here?



Visualizing Object-Oriented Software Systems Through Procedurally Generated 3D Class Contours. Mattia Giannacari, Marco Raglianti, and Michele Lanza. Submitted to VISSOFT 2026.
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