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Which Visualization Authoring Tool?

Programming

Drawing

Imperative & Declarative Programming

Sketching & Vector Graphic Design Tools

2 D3.js, Processing, Adobe Illustrator, Bohemian Sketch
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“Can the tool build that visualization?” Expressivity

“How easy is the system to learn?” Learnability
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Visual Builders

Lyra

EuroVis 2014

Expressive authoring of visualizations without textual programming

Arvind Satyanarayan, Jeffrey Heer

Data Illustrator

CHI 2018

Zhicheng Liu, John Thompson, Alan 
Wilson, Mira Dontcheva, James Delorey, 
Sam Grigg, Bernard Kerr, John Stasko

Charticulator

InfoVis 2018

Donghao Ren, Bonghsin Lee, Matthew 
Brehmer
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As the authors, we know 

every detail about our tools.
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Compare with Traditional Evaluation Methods?

Example Gallery

User Adoption

Usability Study

Comparative Study

17 Source:  Ren et al. BELIV ’18 - Reflecting on the 
evaluation of visualization authoring systems



Compare with Traditional Evaluation Methods?

Lacks target user feedback

Lacks direct comparison of tools

Results skewed by visualization task
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Years to gain user community

Example Gallery

User Adoption

Usability Study

Comparative Study

Source:  Ren et al. BELIV ’18 - Reflecting on the 
evaluation of visualization authoring systems



Candid comparison by system authors
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Critical Reflections

What is critical reflection?

What is the goal?

What is required?

An evaluation method 

Candid reflection

Define shared objectives and vocabulary 

Identify strengths & weaknesses 

Compare & contrast design rationale

Completed system 

Related systems exist
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Critical Reflections

What is the process? Details of our process

Discussions & exercises by system authors 

Identify shared objectives & vocabulary 

Compare how well systems meet 

objectives 

Identify strengths & weaknesses 

Reveal design rationale

1 to 2 hour video conference 

3 months 

Document meeting notes 

Synthesized detailed description 

& summary table
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Levels of Reflection

Mark Instantiation & Customization 

Glyph Composition 

Instantiation of Path Points & Segments 

Links between Glyphs

Marks

Data Scoping for Glyphs 

Mapping Data Values to Visual Properties

Data Binding

Scales 

Axes & Legends

Scales, Axes & Legends

Relative Layout 

Layout in a Collection 

Nested Layout 

Coordinate Systems

Layout
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Refer to our Paper



Data Binding

Generate Glyphs Generate glyphs based on bound data
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Data Binding

25

Lyra Data IllustratorCharticulator



Data Binding

Lyra Data IllustratorCharticulator

Auto-Generate Auto-Generate

Group-By / Format Group-By / Format
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Data Binding

Lyra Data IllustratorCharticulator

Auto-Generate Auto-Generate

Group-By / Format Group-By / Format
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Repeat / Partition



Data Binding

Lyra Data IllustratorCharticulator
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Glyph generation is 
imperative

Quick auto-generate Quick auto-generate

More steps to aggregate More steps to aggregate

Glyph editor canvas has 
generative function

Flexibly aggregate

Involved click+drag interaction

Uniform, composable 
actions (repeat & partition)



https://vis-tools-reflections.github.io/
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The “dirty little secrets” of our tools.

Assumptions

Critical reflection shines a light 

on these assumptions.
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Assumptions

the user

data literacy

familiar tool experience

31 Illustrations Inspired by:  Susie Lu (@datatovis)



Assumptions

the data

cleaned & pre-processed

“schematic congruency”

32 Illustrations Inspired by:  Susie Lu (@datatovis)



Assumptions

the task

authoring, not designing

blank canvas dilemma

33 Illustrations Inspired by:  Susie Lu (@datatovis)



Reflecting on Critical Reflections

Critical reflection as an evaluation method

Contribute in-depth comparisons of our systems

Acknowledge original assumptions as future research directions
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Thank You

Lyra Data Illustrator Charticulator

vis-tools-reflections.github.io/

data-illustrator.com charticulator.com/idl.cs.washington.edu/projects/lyra/
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https://vis-tools-reflections.github.io/
http://data-illustrator.com
https://charticulator.com/
http://idl.cs.washington.edu/projects/lyra/

