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Goal
• Translate problem specific data 
into abstract data type

• Consider visualization strategies 
available for this data type
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Data Semantics

2, Basil, 7, S, Pear
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Data Semantics
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Data Semantics

Basil, 7, S, Pear
What does it mean?
Semantics: real world meaning

Name? City? Fruit? Height? Age? Day of Month? 
Metadata
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Structure
• Structured data: known data types, semantics 

• Unstructured data: no predefined data model, 
text-heavy, interspersed with facts (dates, times, 
locations), video, image: convert to structured
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Structure
• Unstructured data:  
• No predefined data model, text-heavy, 

interspersed with facts (dates, times, locations), 
video, image:  

• Convert to structured
• Natural language processing (NLP), text mining 

(sentiment, keywords, concepts, categories)  
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Dataset types
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Dataset and data types
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Tables
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Table Visualizations
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Networks (Graphs)
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Anatomy of a graph
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degree 3
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path of
length 4

connected
components

0 1 2 3 4 5 6 7 8 9 10 11 12

0 0 1 1 0 0 1 1 0 0 0 0 0 0

1 1 0 0 0 0 0 0 0 0 0 0 0 0

2 1 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 1 1 0 0 0 0 0 0 0

4 0 0 0 1 0 1 1 0 0 0 0 0 0

5 1 0 0 1 1 0 0 0 0 0 0 0 0

6 1 0 0 0 1 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 1 0 0 0 0

8 0 0 0 0 0 0 0 1 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0 1 1 1

10 0 0 0 0 0 0 0 0 0 1 0 0 0

11 0 0 0 0 0 0 0 0 0 1 0 0 1

12 0 0 0 0 0 0 0 0 0 1 0 1 0

two entries
for each edge
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Network Visualizations
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Visualizing Graphs

Node-Link Diagram Matrix Treemap (Implicit Tree Visualization)

More in Lecture on Graphs & Trees
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Trees
Trees are acyclic graphs
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Tree Visualizations
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Attributes Types

16

attribute types

no implicit ordering

meaningful magnitude,  
can do arithmetic

Hierarchical

Examples: Fruits, movie genres, file types, countries…
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Attributes Types

17
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Attributes Types

17

attribute types
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Attributes Types
Ordering direction
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attribute types

no implicit ordering

meaningful magnitude,  
can do arithmetic

Hierarchical ex: Mountain 
elevation

ex: temperature 
variation (+/-)

ex: time of day



CS49000-VIZ Intro to Data Visualization / Fall 2020; Lecture 6: Data Abstraction and Data Types 19

35
1 = Quantitative
2 = Nominal
3 = Ordinal

 quantitative 
 ordinal 
 categorical
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36
1 = Quantitative
2 = Nominal
3 = Ordinal

 quantitative 
 ordinal 
 categorical
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Derived Data
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Original Data

exports

imports

Derived Data

trade balance = exports − imports

trade 
balance
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Data vs Conceptual Model
• Data model: mathematical abstraction 
• Set with operations, eg. floats with */-+ 
• Conceptual model: mental construction - 

includes semantics, supports reasoning 
• Conceptual model motivates derived data 
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Examples
• from data model . . . 
• 32.52, 54.06, -17.35, . . . (floats)  

• using conceptual model . . . 
• temperature  

• to data type. 
• continuous to 2 significant figures (Q) 

• hot, warm, cold (O) 

• above freezing, below freezing (C) 
23
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Next Lecture: Task Abstraction
• Read chapter 3 of VAD book: 

sections 3.1-3.5
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Next Lecture: Task Abstraction
• Read chapter 3 of VAD book: 

sections 3.1-3.5
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