( ’ v -

: d;
1

t‘ -

~

i
s B8 B

(2 Interactive
Visualization
- of Software

-~ ©Markus Scheidgen
“.  + Nils Goldammer
Joachim Fischer




demographics
economics
social media
health
biology

geography
loT

software

metrics

source histories
issue tracking
usage

mining
software

repositories
(MSR)



visualization

ﬁ
= Information i Knowledge " Insight N Wisdom
00 0
o > 9o ~ |@ [
© o) T _ - T 2
0O 0o . - A =
06 ¢ 00 ¢ o o6 ¢
¢ o] " |lodo "llad ] °©
. u @8 fTo|| "8 laTol| T eTO
models
ﬁ
3 source: @gapingvoid



user
Interaction
mapping o . V.
> visualization
A l
e i Knowledge
0 del buildi Q
oo model building 0_5, L
0 . . . i .
o model visualization 00 P |——
ooo . ?0 i
0 @) B— 0 “
O 6 |4 ! 0
® 55 L
v |
> models
statistics/
machine learning
feed back loop

Daniel Keim, Jorn Kohlhammer, Geoffrey Ellis and Florian Mansmann: Solving Problems with Visual Analytics



Knowledge

I g
ualization

1

statistics/ |
machine learning




» lots of standard charts
» lots of domain specific visualizations

» lots of combinations (polymetric views)
» new visualization

\ 4
> Vvisualization ‘

| 1 |
» there is no single visual analytics

solution

mapping

» solutions are domain specific

Vo
‘ > models T

statisftics/ | » lots of different models
machine learning » lots of algorithms, heuristics,

optimizations
» lots of parameters




Data

» hierarchies, trees
» dependencies, graphs = =
» metrics, tables
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mapping

subpackages

Package

classes

calls { amount: 2 }

Class { WMC: 3, RFC: 15, ... }

> visualization

LOC LOCof

of | Largest | Greatest Average
Program Overall | Total | Larges IF/DO | Depthof | Decision | Variable
Project To Modify | Complexity| LOC| tSubr Block IF/DO | Density Span
117-Newtax | BL219R 1 29 12 0 0 1 0
BL230R 0 13 0 0 0 1 1
IF305R -5 -39 0 0 -2 -2 -1

119-Change
| regions CU290R 0 12 12 0 1 1 0
SL300R 5 85 23 0 0 3 1
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Data

subpackages

Package

classes

Class { WMC: 3, RFC: 15, ... }

Da_ltaF.’omt properties * Property
type:String - St
label:String = [name:string
dataPoints *
Reference Attribute
isComposite:Boolean (& ——>| value:any
properties
<<DataType>> <<DataType>> <<DataType>> <<C
any Nominal Ordinal I
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(g) slopechart (h) parallel coordinates (1) scatter plot matrix
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Subpackages classes
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RFC A
map <svg:g>

Class { WMC: 3, R

e

Same events and styles for all DOM elements!
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/<svg:circ|e >

Package

subpackages classes
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program >
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https://d3ng.github.io/code-viz
https://d3ng.github.io/code-viz

Interactive Visualization Language

input Data /

Chart

type
pattern <
configuration charts ]

* /I\/alllnput ~

context Chart::allinputGroups
query: if (input.isinstanceOf(Group))
input.charts->collect(alllnputGroups)->union({input})
else {}

// Charts cannot take input that is based on their own selection
context Chart

inv: not allinputGroups->collect(charts)->contains(self)
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Interactive Visualization Language

D is a set of data-points .
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Interactive Visualization Language
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Interactive Visualization Language
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Interactive Visualization Language
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d3ng — An interactive visualization framework

<d3ng—-groups class="chart" (selectedChanged)=" =$event.selected"
[groups]="[0]" [context]="context">
<d3ng-scatter-plot d3ngSource [source]="data"
pattern="container"

x="x" y="y
[config]="
</d3ng-scatter-plot>
</d3ng—-groups>

<d3ng-scatter—-plot class="chart" d3ngSource
[source]=" .
pattern="container/contents" [allowEmptyl="true"

x="x" y="y
[config]="
</d3ng-scatter-plot>
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Conclusions

> Interaction Is an important tool in visual analytics to
explore complex data-sets

» visualization of software requires the combined
visualization of hierarchies, dependencies, and metrics

» we build a web-component framework that facilitates
the creation of complex interactive visualizations of
software called d3ng

» demos and more information: d3ng.github.io
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Future Work

» web components for an extendable visualization
grammar

> intensional representation of selections: functions
rather than sets
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Filter based on class metrics
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Diffimp!

Inspect dependencies of filtered classes

QUESTIONS?

Analyse relationships between metrics of filtered classes.
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