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Content 

• Data abstraction 
 

• Data set types  
 

• Attribute type 
 

• From data to visual encoding 
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What is Data?  

• Data as a fundamental component of visualization 
 

• But what is data? 
• How is data generated? 
• Why do we use it? What is it for?   

 
• Google `data´? 
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Definition 

• https://www.merriam-webster.com/dictionary/data 
 

• Data – Wikipedia 
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https://www.merriam-webster.com/dictionary/data
https://en.wikipedia.org/wiki/Data


Definition 

• https://www.merriam-webster.com/dictionary/data 
 

• Data – Wikipedia 
 

• Data as a basis for reasoning, discussion and calculation 
• Information recorded in a digital format and is useful for 

something... 
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Data in the visualization pipeline 
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Data in the visualization pipeline 
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Data in the visualization pipeline 

• Data collection 
• Data transformation 
• Encoding: requires a decision on how to encode 

 
• Ex.  

– Bar charts good for comparing numerical values relative to different 
categories 

– Colored map good for comparing density (proportion) per spatial 
area  
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Data abstraction 

• Ex.  
– Bar charts good for comparing numerical values relative to different 

categories 
– Colored map good for comparing density (proportion) per spatial 

area  
 

• Knowing what type of of data you have determines the 
choices of what visual representations are available and 
appropriate.  
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Data abstraction 

• Describe data in ways that help to decide what operations and 
encoding methods are available and appropriate 
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Data abstraction 

… A way to recognize common structures/properties in data 
coming from very different domains 

 
 Hence the name “data abstraction” 
 abstract away from the domain… 
 
Examples? 
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Example: Networks 

• Friendship in Facebook 
• Interactions between proteins 
• Connections between criminals 

 
•  all networks! 
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Example: Spatial distribution 

• Animal movements 
• Election results by counties 
• Simulation of airflow in na aircraft 

 
•  all spatial phenomena 
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Example: Spatial distribution 

• Animal movements 
• Election results by counties 
• Simulation of airflow in na aircraft 

 
•  all spatial phenomena 
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Data abstraction: abstracting 
away from the domain the 
characteristics of the data 
that are useful to decide 
what visual representations 
are available and appropriate  



Data abstraction 

How can I visualize this data? 
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Data abstraction 

How can I visualize this data? 
What type of data do you have?  
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Data abstraction 

How can I visualize this data? 
What type of data do you have?  
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Data abstraction first! 



Data sets 

• Data set = collection of items, described by multiple attributes 
 

• Items = the objects/entities we want to visualize 
• Attributes = properties of these objects/entities 

 
• Items ~ records ~ instances ~ examples ~samples 
• Attributes ~fields ~ features ~characteristics ~dimension 
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Examples 

• 1 item describes a sales transaction... Attributes? 
 

• 1 item describes a person... 
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Data set types 

• Two major classes (in InfoVis , or in handling abstract 
data) 
 
– Tables 

 
– Networks 
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Tables 
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Items x Atributes: items in rows,  attributes in columns 

 



Tables 

• Grid of items x attributes 
 

• 1 row = 1 item 
• 1 column = 1 attribute 

 
• All items described by the same set of attributes 
• (apart from missing values) 
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Networks & Trees 

24 

Image from MIT´s Immersion 
project 
 
https://www.media.mit.edu/
projects/immersion 

Nodes and links 



Networks & Trees 

• Objects/entities are connected by links 
• Objects/entities called nodes, connections called links 

 
• Can also have atributes:  

– Items (nodes) can be described by multiple attributes 
– Links can also be described by multiple attributes 
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Exercise 

• Try to think of two example datasets, one that is configured a 
table and one that is configured as a network 
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Data set types 

• Others  
 

• See Fig. 2.2 book by Munzner 
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Data abstraction 

 
• First step: identify the data set type 

 
• Next step: identify the attributes´ types 

 
– What type of attributes we have? 
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Attribute types 

• Categorical: values correspond to categories, no intrinsic order 
 

• Ordinal: values correspond to categories, with an intrinsic 
order 
– `distance´ between the categories not known 
– arithmetic operations between categories are not applicable 

 
• Quantitative 
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Attribute types 

• Categorical: values correspond to categories, no intrinsic order 
 

• Ordinal: values correspond to categories, with an intrinsic 
order 
 

• Quantitative: values represent some measured quantity 
– `Distance´  between values can be computed 
– Can perform arithmetic operations with values 
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Attribute types 

• Categorical: values correspond to categories, no intrinsic order 
 

• Ordinal: values correspond to categories, with an intrinsic 
order 
 

• Quantitative: values represent some measured quantity 
 

• See Fig. 2.4 book by Munzner 
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Example 

• Product Sales data set 
 

• Row = item = 1 order 
• Columns = attributes of the order 
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Example 

• Product category 
• Order priority 
• Sales 

 
• Order ID 
• Ship mode 
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Attribute semantics 

• Refers to the `meaning´ of some attributes 
• There are some predefined semantics in the data that it is useful to 

identify early, in particular 
 

• Spatial semantics: attributes with spatial properties  (identify a 
place, or a region) 
 

• Temporal semantics: attributes that describe information related 
with time 
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Example 

• Product Sales data set 
 

• Region 
• Latitude & Longitude  

 
• Order data 
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Attribute semantics 

• Sequential, Diverging, Cyclic 
 

• See Fig. 2.4 book by Munzner 
 

• Examples 
– Month of order 
– Profit  
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Attribute semantics 

• Attributes may be Hierarchical 
 

• Ex. produc category and product sub-category 
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Exercise 

• Let us identify the type and characteristics of other attributes 
 
– Customer segment 
– City, State, Region 
– Order  ID (tricky!)    
– Product container (also tricky) 
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Data abstraction in summary 

• Data set types: Tables, Networks, Trees 
• Attribute types: categorical, ordinal, quantitative 
• Additional attribute characteristics: 

– Spatial, temporal 
– Sequential, diverging, cyclic 
– Hierarchical 
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From data abstraction to visualization 

• Why it is useful to attribute types?  
 

• Knowing the nature of the data attribute gives you guidance on 
selecting the appropriate visual representations 
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From data abstraction to visualization 

• Example:  it's inappropriate to use a line chart to represent 
unordered attributes.  

 
• Ex. Understanding and using Line Charts | Tableau 
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https://www.tableau.com/data-insights/reference-library/visual-analytics/charts/line-charts


From data abstraction to visualization 

• Example: bar charts are appropriate to display information 
about categories and frequencies or statistics related with 
these categories.  

 
• Ex. Understanding and Using Bar Charts | Tableau 

 
• Bar charts can be reordered if they show categorical data 
• But not if they show ordinal data 
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From data abstraction to visualization 

• Example: spatial attributes can be visualized with spatial 
metaphors  
 

• E.g., maps 
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Choropleth map – from Data to Viz 
(data-to-viz.com) 

https://www.data-to-viz.com/graph/choropleth.html
https://www.data-to-viz.com/graph/choropleth.html


From data abstraction to visualization 

• Example: quantitative diverging attribute 
 

• Color mapping to convey quantitative attributes 
• Choice of color scale to emphasize sequential or 

diverging nature  
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From data abstraction to visualization 

• Example: quantitative diverging attribute, sequential color map 
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How to Create a Seaborn 
Correlation Heatmap in 
Python? | by Bibor Szabo | 
Medium 

https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e
https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e
https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e
https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e


From data abstraction to visualization 

• Example: quantitative diverging attribute, divergent color map 
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How to Create a Seaborn 
Correlation Heatmap in 
Python? | by Bibor Szabo | 
Medium 

https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e
https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e
https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e
https://medium.com/@szabo.bibor/how-to-create-a-seaborn-correlation-heatmap-in-python-834c0686b88e


From data abstraction to visualization 

• Example: quantitative diverging attribute 
 

 
When to use sequential and when to use diverging color scales - 
Datawrapper Blog 
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https://blog.datawrapper.de/diverging-vs-sequential-color-scales/
https://blog.datawrapper.de/diverging-vs-sequential-color-scales/
https://blog.datawrapper.de/diverging-vs-sequential-color-scales/
https://blog.datawrapper.de/diverging-vs-sequential-color-scales/
https://blog.datawrapper.de/diverging-vs-sequential-color-scales/
https://blog.datawrapper.de/diverging-vs-sequential-color-scales/


Data profiling 

• It is essential to know the data, familiarize yourself with the 
data 
– Data coming from different sources 
– Meaning of data often not evident 
– Talk with your `client´/user of the visualization 
– Effort and interaction required to familiarize with the data   

49 



Data profiling 

• Performing data abstraction is a very useful exercise to make 
appropriate decisions when deciding on how to visually 
encode the data! 
 

• It is not sufficient, though... 
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Data quality 

• Checking data quality: very important and time consuming 
 

• Data `wrangling´ 
– Data may not be ready for analysis 
– Errors, missing values 
– Need to fix problems, perhaps transform data (data manipulation) 

 
– Not covered in this course 
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Sources/material 

T. Munzner, Visualization Analysis & Design 
 
Information Visualization Fundamentals, online course in 
Coursera 
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