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Abstract. TreePlus is a graph browsing technique based on a tree-style
layout. It shows the missing graph structure using interaction techniques
and enables users to start with a specific node and incrementally explore
the local structure of graphs. We believe that it supports particularly
well tasks that require rapid reading of labels.

1 TreePlus: Interface for Visualizing Graphs as Trees

TreePlus1 (Fig. 1) transforms graphs into trees by extracting a spanning tree.
Users can navigate the tree by clicking on nodes in the main tree browser and
preview adjacent nodes of the focus node in the adjacent nodes display (Fig. 2).
Animation, zooming, panning, and integrated searching and browsing help users
understand the graph.

When users move the cursor over a node, the node gets the focus and TreePlus
previews its adjacent nodes on the right. They are left-aligned for readability, as
in the main tree browser. Now node color and arrows are relative to the focus
node, which is represented by the color green. They are duplicated on the right
so that users can focus on one place instead of looking around the whole screen
space; they are grouped and shown in gray.

When users select a node, TreePlus moves all of its adjacent nodes (except
direct ancestors) to be its children by changing the tree structure. Multi-step
animation helps users maintain context. A preview of how fruitful it would be
to go down a path is provided by bar graphs showing how many organisms are
reachable in each level (Fig. 3). TreePlus provides integrated support for search
and lets users choose their own root. By setting a node as a root after search,
users can easily gain access to an area of interest.

1 For more information: see http://www.cs.umd.edu/hcil/graphvis
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Fig. 1. For the selected node “rat” (distinguished by the black border), TreePlus shows
all adjacent nodes as children (on the right), a parent, or an ancestor (both to the left).
Node color and arrows help users see the direction of links; red left-pointing arrows
mean these animals eat the selected node (“rat”), while blue right-pointing arrows
mean the selected node (“rat”) eats these animals.

Fig. 2. On mouse over of the focus node, TreePlus lists adjacent nodes, circled here in
red. Any adjacent nodes that were already displayed are shown in gray. Here the cursor
is hovering over the “stripe-headed tanager,” showing a preview of the connected nodes.
Given the currently selected node “rat” and the focus node “stripe-headed tanager,” the
three gray nodes on the right, “fruits,” “broad-winged hawk,” and “red-tailed hawk”
are connected to both nodes. A tool tip shows the number of links in each direction.
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Fig. 3. Bars give a preview of how fruitful it would be to go down a path. “broad-
winged hawk” is a start of a chain since it does not have a red bar (nothing eats it)
and “fruits” is an end of a chain since it does not have a blue bar (fruits eat nothing).

Acknowledgements

This work is supported by NSF #0219492, Microsoft Research, and ARDA
/ Booz Allen Hamilton #MDA-904-03-c-0408 Novel Intelligence from Massive
Data Program.


	TreePlus: Interface for Visualizing Graphs as Trees


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




