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CSC420

Showing Complex Data
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Basic User Questions

 How is this data organized?
 What's related to what?
 How can I explore this data?
 Can I rearrange this data to see it differently?
 Show me only what I need to know.
 What are the specific data values?
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Data Organization

 Linear: List or single-variable plot
 Tabular: Spreadsheet, multi-column list, Sortable 

Table, Multi-Y Plot, or other multi-variable plots
 Hierarchical: Tree, Cascaded Lists, Tree Table, 

Treemap
 Network: Directed graph or flowchart
 Geographical/spatial: Map or schematic
 Other: Plots of various sorts, such as parallel 

coordinate plots, or Treemaps
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What's Related to What?
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And Again
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How about now?
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Preattentive Variables
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Example
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Navigation and Browsing

 Scroll and pan: interactively move the visible part of 
the graphic

 Zoom: change the scale
 Open and close points of interest
 Drill down into points of interest (open + zoom in)
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Sorting and Rearrangement



                

                

   11 Alex Pantaleev, SUNY Oswego Dept of Computer Science

Sorting and Rearrangement
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Searching and Filtering: Show me only what I 
need to know

 Interactive: respond as quickly as possible
 Iterative: let a user define the search/filter
 Contextual: show results with surrounding data 

(keyword embedded in a sentence)
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Actual Data: Show the Values

 Labels: directly on the graphic (town names on a map)
 Legends: show the user what represents what
 Axes, rulers, scales, timelines: tell the user the 

relationship between values and position
- Less precise, also less clutter

 Datatips: tooltips that show data values
 Data brushing: select a subset of the data, put it in 

another context (another graphic)
- e.g., select outliers in a scatter plot -> color the values in a 

spreadsheet
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Patterns

 Overview plus detail
 Datatips
 Dynamic Queries
 Data brushing
 Local zooming
 Row striping
 Sortable table

 Jump to item
 New-item row
 Cascading lists
 Tree table
 Multi-Y graph
 Small multiples
 Treemap
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Overview Plus Detail

 Place an overview next to a zoomed-in detail view
 Micro and macro readings: users can scroll, compare, 

move at their own pace through the interface
 One of the best ways to deal with visual complexity
 “You are here” sign
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Datatips

 Solving complexity: present the overview, put details 
in tooltips

 Put the detail where the attention is (mouse)
 Inside the tooltip, you can afford to format densely
 Make the tooltip as small as possible, obscuring as 

little as possible
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Dynamic Queries

 Provide ways to filter the 
data set immediately 
and interactively

 Use for large datasets, 
with predictable 
interesting parameters

 Controls: single/double 
sliders, radio buttons...

 Can also directly 
manipulate display data
- Drawback: depends on 

spatial rendering of data
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Data Brushing

 Let the user select data items in one view; show the 
same data selected simultaneously in another view

 Use for multivariate data
 Helps users gain insight
 Coordinated/linked views (larger pattern)
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Local Zooming
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Row Striping
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Sortable Table
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Jump to Item / Continuous Filter
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New-Item Row

 Use the last row in the 
table to create a new 
item in place

 Use for interfaces with 
vertical lists

 Conceptually coherent
 Avoids opening another 

UI for item creation
 Uses less screen, reduces 

navigation, is less work
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Cascading Lists

 Hierarchy: show lists for 
each level

 Selecting an item shows 
children at next level

 Use for broad shallow 
trees (otherwise, use 
tree outline)

 Shows more of the 
hierarchy at once

 Organizes it visually
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Tree Table
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Multi-Y Graph
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Small Multiples



                

                

   28 Alex Pantaleev, SUNY Oswego Dept of Computer Science

Treemap
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