
Code Maps: A Scalable 
Visualisation Technique for 
Large Codebases

Nathan Hawes

June 2013



Copyright © 2013, Oracle and/or its affiliates. All rights reserved.2

Today’s Codebases

 Large, 106 to 107 lines of code

 Written by hundreds of developers at once

 Often over several decades

 May have little or out-of-date documentation

 Hard to understand, modify and maintain
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Software Visualisation

 Visualise program information

– Bugs, metrics, dependencies, 

coverage data, etc.

 Denser than text

 We’re great at pattern recognition

 Allows for visual data mining

Source => /home/parfait/vm_method.c

Function => rb_mod_public_method

LineCount => 2

Length => 9

Vocabulary => 3

Volume => 9

Level => 0

Effort => 0

Cyclomatic => 1

Operators => 3

Nesting => 1

DefUseChains => 0

Source => /home/parfait/vm_method.c

Function => rb_mod_public_method_defined

LineCount => 7

Length => 24



Copyright © 2013, Oracle and/or its affiliates. All rights reserved.4

loop

tick

millis

timer 

ready

timer 

reset

serial 

available

serial 

read

modifier

awaken

Serial 

println

Widely Used Visualisations

Architecture Diagrams Node-Link Diagrams

By Smieh (This file was derived from:  Sample.svg) [CC-BY-SA-3.0 

(http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons
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Issues with Larger Codebases
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Issues with Larger Codebases
The hairball effect 
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Code Maps

 Continent/country/state/city  module/package/class/method

 Easy to stay oriented

– Distinctive shapes and positions serve as landmarks

– Can develop a sense of direction over time (stable)

– Intuitive pan/zoom interaction model

 Information implicit in geography

 Can overlay a variety of information

A world map metaphor
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Overlay Metrics
E.g. Cyclomatic complexity

Fine Granularity

Coarse Granularity
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Overlay Flows
E.g. Path to a bug or assert
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Overlay Markers
E.g. Search results
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But How?
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Input

 Dependency graph

– Any weighted graph

– Default: callgraph + global 

variable reads/writes

 Abstraction hierarchy

– Any tree (e.g. directory/package)

– Default: derived from dependency 

graph using clustering algorithm

Abstraction HierarchyDependency Graph
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Map Generation

Graph Layout
Implicit Surface 

Generation
Surface Subdivision

Recursive

Subdivision
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Output

 Position labels

– Active zoom range

– Avoid overlaps

 Overlay program information

– Colour, markers, edges

 Render tiles

– Exponential over number of zoom levels

Pre-rendered tiles

nth zoom level

(n + 1)th zoom level
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Performance

Ruby (C Only) Solaris ON

Lines of Code 0.5M 10M

Source Files 370 12 976

Functions 9K 210K

Layout 1.18s 602.92s

Surface Generation 0.09s 1.03s

Surface Subdivision 11.5s 121.95s

Rendering (6 levels) 97.25s 1410.85s

Total (without/with render) 15.84s / 113.10s 772.37s / 2183.22s
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Demonstration
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Our Next Steps

 Ongoing evaluation

 Improve fit to metaphor

– Crossing water more difficult than land

 Ensure stability

– Code evolution as continental drift
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Further Research 

 3D height (mountains) to display 

another metric

 Finding clustering algorithms that 

work well for software

 Adaptive precision floating-point

 Graph layout that more directly 

optimises for adjacency
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