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‣ lots of formats: json, xml, emf, csv
‣ lots of domain specific schemas
‣heterogenity (even within domains)

‣ lots of standard charts
‣ lots of domain specific visualizations
‣ lots of combinations (polymetric views)
‣new visualization

‣ lots of different models
‣ lots of algorithms, heuristics, 

optimizations
‣ lots of parameters

‣there is no single visual analytics 
solution

‣solutions are domain specific
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‣hierarchies, trees
‣dependencies, graphs
‣metrics, tables
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type:String
label:String

DataPoint

 
name:String
Property

 
isComposite:Boolean

Reference

 
value:any
Attribute

properties *

properties *

dataPoints *

 
 

<<DataType>>
any

 
 

<<DataType>>
Number

 
 

<<DataType>>
Ordinal

 
 

<<DataType>>
Nominal
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(g) slopechart (h) parallel coordinates (i) scatter plot matrix

(d) chord chart (e) dependency matrix (f) radar chart

(a) polymetric graph (b) tree map (c) sunburst chart

‣hierarchies, trees

‣dependencies, graphs

‣metrics, tables
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scatter plot library

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

calls { amount: 2 }

Package 

classessubpackages

WMC

RFC

A

B C

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

calls { amount: 2 }

Package 

classessubpackages

WMC

RFC

A

B C

browser

WMC RFC

A 1 2

B 1 1

C 2 1

program

Same events and styles for all DOM elements!

<svg:g>
   <svg:circle .../>
   <svg:circle .../>
   <svg:circle .../>
   <svg:g>
      ...
</svg:g>

transformation
DOM

traces
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demo

https://d3ng.github.io/code-viz
https://d3ng.github.io/code-viz
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type
pattern
configuration

Chart

 
color

Group

 
 

Data

 
uri

Sourcegroups *
* charts

input

1

context Chart::allInputGroups
query: if (input.isInstanceOf(Group))
               input.charts->collect(allInputGroups)->union({input})
           else {}

// Charts cannot take input that is based on their own selection
context Chart
inv: not allInputGroups->collect(charts)->contains(self)

/allInputGroups* A

r

B



14

A

r

B C

b

r

A

B B

r

A

b

C

A

r

B

Interactive Visualization Language



15

D is a set of data-points

I ✓ D the set of input data-points

selC a selection function for each chart

IC = selC(I) ✓ children?
(I)

iSC
r = {d 2 IC |9d0 : d 2 parent?(d0 _ d0 2 parent?(d)}
dSC

r a user selection with dSC
r ✓ IC ✓ D

iSr =

[

C2charts(r)

dSC
r

...

...

...

D
I ✓ D

IA

IB

A

r

B

iSr

iSA
r

iSr

iSB
r

dSA
r dSB

r

iSr = dSA
r [ dSB

r

I I

IA IB

Interactive Visualization Language
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browser
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Class { WMC: 3, RFC: 15, ... }

calls { amount: 2 }

Package 

classessubpackages <svg:g>
   <svg:circle .../>
   <svg:circle .../>
   <svg:circle .../>
   <svg:g>
      ...
</svg:g>

transformation
DOM

<svg:g>
   <svg:rect .../>
   <svg:rect .../>
   <svg:g>
      ...
</svg:g>
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Class { WMC: 3, RFC: 15, ... }
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Package 
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transformation
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   <svg:rect .../>
   <svg:rect .../>
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DOM

iSr ✓ DI

C

iSC
r ✓ IC ✓ D

prC(iS
C
r )

IC = selC(I)

prC(IC)
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d3ng – An interactive visualization framework
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<d3ng-groups class="chart" (selectedChanged)="selection=$event.selected" 
             [groups]="[0]" [context]="context">
  <d3ng-scatter-plot d3ngSource [source]="data" 
                     pattern="container" 
                     x="x" y="y" 
                     [config]="scatterPlotConfig">
  </d3ng-scatter-plot>
</d3ng-groups>

<d3ng-scatter-plot class="chart" d3ngSource 
                   [source]="selection" 
                   pattern="container/contents" [allowEmpty]="true"
                   x="x" y="y" 
                   [config]="scatterPlotConfig">
</d3ng-scatter-plot>

data = [{
  type:"container",
  x:1, y:1
  children: [{
    type:"contents",
    x:0.85, y:0.85
  },...]
},...]



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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QUESTIONS?


