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* Recent attention to provenance gathering

 Many tools for capturing provenance data

— Provenance for each task

* Displaying provenance is an issue in present times
— Simple node-link diagrams

— Basic visualization features
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* Workflow management systems
— Build-in visualization features
— Lack manipulation features
— Incompatible with other tools
— Restricted metadata visualization
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Prov Viewer

Case Studies

Motivation

e Standalone visualization tools

— Additional knowledge (e.g., SQL, prolog)

— Not compatible with PROV

— Restricted metadata visualization
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Goal TN ool
* Specialized provenance visualization tool
* Prov-compatible

* Exploratory and interactive visualization

* Visual analysis of provenance data
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* Provenance Graph Visualization Tool
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Confi gura tion consctoor

<defaalt_layuat>5patialLayout(fdefaalt_layoat>
<layouthxis_ﬂ>0bjectPositicn_x<flayoutﬂxis_x>

o La yO u t <layouthxis ¥Y>ObjectPosition Y</layouthxis ¥>
<imagelocation»</imagelocation
<imageCffset Hr0</imageCffset X
<imageCffset ¥Y>0</imageCffset ¥
<gpatiallayvoutPosition>0.0</spatiallayoutPosition>

o REIationSh ips ( EdgeS) <zoomLevel»0</zoomLevel

<temporallayvoutbackbonerPlayer</temporallayvoutbackbones

—_ Color Scheme <temporallavoutscale>l.0</temporallayoutscales>
— Summarization formula for values (if any)

<edgetype>

d Ve rt i C e S <edges>wasGeneratedBy</ edge>

vedgestroke>MAN< /edgestrokes

— CO I O r SC h e m es “oollapsefunction>8UM</ collapsefunctions>

< /edgetyper

<colorscheme>
cattributerDuration</accributesr

i Automatic deteCtion <clazsrhotivityInvertedScheme</class>

valuess</valussr

- RelatiOnShipS <goodvalue></goodvalue

<hadvaluer</badvalus>

— Vertex attributes for Color schemes  </cotezscnenes
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 PROV shapes

— Pentagon: Agent
— Circle: Entity

— Traffic light color based on metadata
— Square: Activity information

e Default PROV colors
 Color Schema

Activity

Program v3' Coding

Program w1 Coding

Program w4

Merge Program v5

Derek
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Temporal Filter RS

Program v3' Coding

Program w1 Coding Progran v Merge Frogram vo
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Temporal Filter EE

Coding Program v3' Coding Program v4'

FProgram v4
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Vertex Metadata AR

Program v4

Label: Coding
Time: 2

ObjectPosition_Y: 1
ObjectPosition_X: 3 Derek
Duration: 10

ummarized Vertex
Activities: 2
Entities: 2

Coding Program v4 Merge Program v5

IDs: [04, 01, 02, 03]

Labels: [Coding, Program v2, Program v1]
Times: [2, 1]

ObjectPosition_Y¥: 1.0 (1.0~ 1.0 ~1.0 ~1.0 ~1.0)
ObjectPosition_X 25 (1.0~15~25~3.5~4.0)
Duration: 15.0 (10.0 ~ 20.0)

Bugs: 4.0 (2.0~ 6.0)
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Vertex Metadata AR

Program v4

Label: Coding
Time: 2
ObjectPosition_Y: 1
ObjectPosition_X: 3
Duration: 10

T nclinn

Coding Program v4 Merge Program v5

IDs: [04, 01, 02, 03]
Labels: [Coding, Program v2, Program v1]

DbjectPosition_X: 25(1.0~15~25~35

Bugs: 4.0 (2.0~ 6.0)
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Automatic Summarization - weuese

e Combine similar vertices
— Compare vertices

. . . @) (] O
J— Detect Slmllarlty = v3 Coding Program v4 Merge Program v3
— No information loss .

a®
e Similarity
— \Vertex type
— Attributes
— Values

* Between graphs
— Graph merge
— Analyze multiple trials or sessions
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Automatic Summarization - zseese

e Combine similar vertices
— Compare vertices

. . . @) (] O
J— Detect Slmllarlty = v3 Coding Program v4 Merge Program v3
— No information loss _.

e Similarity

- Of [
— Ve rtex type d 2 Coding Program v3
— Attributes : L
Va I ues oding Program v4" Coding Program v5"
Graph 02

* Between graphs
— Graph merge
— Analyze multiple trials or sessions
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Automatic Summarization - zseese

e Combine similar vertices

Coding
— Compare vertices
. . . @) (] O
—_— Detect Slmllarlty v3 Coding Program v4 Merge Program v5
— No information loss _.

e Similarity

R u
—_— Ve rtex type 2 Coding Program v3
— Attributes
— Values

>0 [] O
Derek v4Codng Program ve"
Graph 02

Jordan
=

* Between graphs
— Graph merge
— Analyze multiple trials or sessions

Merged Graph

Coding

Program v3' Coding

Program va

Program v5"

Jordan
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Combine similar vertices
— Compare vertices

— Detect similarity

— No information loss

e Similarity _
— \Vertex type - - Merge
— Attributes

— Values

Coding  Coding Coding  Coding

Coding

Derek

Within same graph
— Sequential vertices
— Deduplication
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Automatic Summarization  weuese

 Combine similar vertices
— Compare vertices
— Detect similarity
— No information loss
e Similarity
— \Vertex type
— Attributes
— Values

jmon
'W
= [] (] []
Coding  Coding Coding  Coding

Merge Coding

* Within same graph
— Sequential vertices
— Deduplication
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Automatic Summarization  #suss

* Combine similar vertices
— Compare vertices '.
— Detect similarity ————
— No information loss Codmg Coding Codlng a&,

e Similarity

g O]
— Vertex type www Ref3 tc-r Coding Merge Coding

— Attributes
— Values Rerek
0]
imon
Coding tSummarizgd)
V
] ] ] ] ]
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* Within same graph _
¥
— Sequential vertices <

— Deduplication
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Spatial referencing data  #wes
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e Game session
— Angry Bots from Unity

* Graph
— Vertices: 1275
— Edges: 2976

* Vertices represent actions (Activity), objects
(Entity), and agents
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Introduction
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Shapes and Colors

* PROV shapes
— Pentagon: Agent
= Circle: Entity
— Square: Activity

Troy Kohwalter

AT Provviewer
Automatic Summarizatio

¢ Combine similar vertices
— Compare vertices
— Detect similarity
= Noinformation loss
¢ Similarity
— Vertex type
= Attributes
— Values

* Between graphs
— Graph merge
— Analyze multiple trials or sessions
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« ColorSchema
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— Trafficlight color based on metadata
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e Future work i ﬁ@@’
ITA gm
— Improved summarization techniques ;éfh

— Explore more visualization features and layouts cogfﬁﬁ: gz s
— Tool optimization

— Improved graph merge heuristic
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