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Graphing dataGraphing data

Vegetation biomass test dataVegetation biomass test data
1.1. With EMLWith EML
2.2. Without EMLWithout EML



SevilletaSevilleta LTER Biomass PlotsLTER Biomass Plots

Biomass = Biomass = f(speciesf(species, cover%, height, season), cover%, height, season)
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This ExerciseThis Exercise

•• Using a subset of the data for 1 species Using a subset of the data for 1 species 
in 1 in 1 quadratquadrat, extract vegetation cover% , extract vegetation cover% 
and height, and create bar graphs of and height, and create bar graphs of 
those values through timethose values through time



Get data fileGet data file

•• Copy from Copy from 
tundra://tundra://training_labtraining_lab/downloads/downloads
veg_data_test.csvveg_data_test.csv
vegdataDP.xmlvegdataDP.xml
vegdata2DP.xmlvegdata2DP.xml

•• Copy toCopy to
c:c:\\keplerkepler\\workflowsworkflows\\ecoeco



View the end resultView the end result

•• Open Open vegdataDPvegdataDP in in keplerkepler
–– FileFile-->Open>Open-->>vegdataDP.xmlvegdataDP.xml

•• RunRun



With metadata (easier)With metadata (easier)
•• Open a new graph Open a new graph 

editor in editor in KeplerKepler
FileFile-->New>New-->Graph >Graph 

EditorEditor
•• Switch to the Data Switch to the Data 

tabtab
•• Remove KU Remove KU DigirDigir and and 

Geon from SourcesGeon from Sources
•• Search for Search for ““testtest””
•• Add Add ““Vegetation Vegetation 

Test DataTest Data”” to canvasto canvas
Drag and dropDrag and drop



Explore the datasetExplore the dataset
•• Look at the metadataLook at the metadata

RightRight--click on iconclick on icon--> Get > Get 
MetadataMetadata

•• Show the schemaShow the schema
DoubleDouble--click on icon or click on icon or 

rightright--clickclick-->configure>configure
•• Tool tips on portsTool tips on ports



DirectorDirector
•• Add a directorAdd a director

Click on the Components tabClick on the Components tab
DoubleDouble--click on click on KeplerKepler Actor Actor 

OntologyOntology
DoubleDouble--click on Directorsclick on Directors
Drag and drop the SDF Director Drag and drop the SDF Director 

onto the canvasonto the canvas
•• Configure directorConfigure director

DoubleDouble--click or rightclick or right--clickclick--
>configure>configure

Change iterations to 9 (the Change iterations to 9 (the 
number of rows to be read in number of rows to be read in 
the file)the file)

Click Commit to saveClick Commit to save



Display the fileDisplay the file

•• Search for Search for 
““displaydisplay””

•• Find the Display Find the Display 
actor (last icon)actor (last icon)

•• Drag and drop Drag and drop 
the Display the Display 
actor onto the actor onto the 
canvas canvas 



Hooking up portsHooking up ports
•• Find the Find the ““covercover”” portport

Use tool tips or view Use tool tips or view 
schemaschema

Note string typesNote string types
•• ClickClick--hold the cover hold the cover 

port and drag to the port and drag to the 
input port on the input port on the 
Display actorDisplay actor

•• Run the workflowRun the workflow
Click the teal triangle or Click the teal triangle or 

ViewView-->Run Window>Run Window--
>Go>Go

•• Delete the Display Delete the Display 
actoractor



String conversionString conversion
•• Search for Expression to Search for Expression to 

Token actorToken actor
•• Add Expression to Token Add Expression to Token 

actor to canvasactor to canvas
•• Configure portsConfigure ports

RightRight--clickclick-->configure ports>configure ports
Change input port Type to Change input port Type to 

stringstring
Change output port Type to Change output port Type to 

doubledouble
CommitCommit

•• Hook up Cover data output Hook up Cover data output 
port with Expression to port with Expression to 
Token input portToken input port



String conversionString conversion

•• Repeat for Height data Repeat for Height data 
output portoutput port

•• Copy and paste Copy and paste 
Expression to Token Expression to Token 
actor (Editactor (Edit--> Copy> Copy--> > 
Paste or Paste or cntlcntl--cc cntlcntl--vv), ), 
Move copy from over Move copy from over 
originaloriginal

•• Hook up height data Hook up height data 
output port with output port with 
Expression to Token Expression to Token 
input portinput port



Add graphAdd graph

•• Search for Search for ““xyxy
plotterplotter””

•• Add XY Plotter Add XY Plotter 
actor to canvasactor to canvas

•• Hook up Expression Hook up Expression 
to Token output to Token output 
ports with XY ports with XY 
Plotter input portsPlotter input ports



Run the workflowRun the workflow
•• Click the Run Click the Run 

button (red button (red 
triangle)triangle)

•• Note lousy plot Note lousy plot 
format..closeformat..close
the displaythe display

•• Change the Change the 
plot formatplot format
ViewView-->Run >Run 

WindowWindow
Click on small plot Click on small plot 

format iconformat icon



Reformat the plotReformat the plot

•• Change Title to Change Title to 
something meaningful something meaningful 
(I used Vegetation (I used Vegetation 
Volume)Volume)

•• Add axis labelsAdd axis labels
•• Select dotsSelect dots
•• Unselect ConnectUnselect Connect
•• ApplyApply
•• Close Run WindowClose Run Window
•• Run from run buttonRun from run button
•• Save your workSave your work

FileFile-->Save>Save--> > 
c:c:\\keplerkepler\\workflowsworkflows\\ecoeco
\\veg_data_xxx.xmlveg_data_xxx.xml, , 
where xxx is your initialswhere xxx is your initials



Without EMLWithout EML

•• The harder way, without EMLThe harder way, without EML--
described metadatadescribed metadata



CheatCheat--look aheadlook ahead
Open vegdata2DP.xml from Open vegdata2DP.xml from KeplerKepler-->File>File-->Open File>Open File--> > [locate file][locate file]

Opens the file
Separates file into columns
Extract cover and height 
columns
Converts to decimal number
Converts array to elements
Constructs graph
Note: all this would not be 
necessary if EML used



Start a new workflowStart a new workflow
•• Open the workflow Open the workflow 

editoreditor
FileFile-->New>New-->Graph >Graph 

EditorEditor
•• Select a directorSelect a director

Double click Double click 
Workflow Workflow 
ComponentsComponents

Double click Double click 
DirectorsDirectors

Drag and drop SDF Drag and drop SDF 
DirectorDirector

•• Configure directorConfigure director
Right click on Right click on 

directordirector
Change number of Change number of 

iterations from 0 iterations from 0 
to 1to 1

•• CommitCommit



Read the fileRead the file
•• Add the Add the ““File to File to 

String ConverterString Converter””
actor to the canvasactor to the canvas

•• Search for Search for ““File to File to 
StringString””
Drag and drop the File Drag and drop the File 

to string converter to string converter 
actor actor 

•• Configure the actorConfigure the actor
DoubleDouble--click or rightclick or right--

clickclick-->configure>configure
Browse for the Browse for the 

veg_data_test.csvveg_data_test.csv
filefile

•• CommitCommit



Display to checkDisplay to check
•• Add a Add a ““Display Display 

actoractor””, to check , to check 
that the that the ““file to file to 
stringstring”” actor is actor is 
workingworking

•• Search for Search for ““displaydisplay””
Drag and drop the Drag and drop the 

Display actorDisplay actor
•• Hook up ports Hook up ports 

between the 2 between the 2 
actorsactors
ClickClick--hold the output hold the output 

(right) port on the (right) port on the 
File Reader actor File Reader actor 
and drag to the and drag to the 
input (left) port on input (left) port on 
the display actor, the display actor, 
then releasethen release

•• Run the workflowRun the workflow



Parse the fileParse the file
•• Keep the Display windowKeep the Display window
•• Move (but keep) Display Move (but keep) Display 

actoractor
Delete port connection (clickDelete port connection (click--

>delete)>delete)
Move actor to rightMove actor to right

•• Search for Delimited Parser Search for Delimited Parser 
actoractor

Type Type ““parserparser”” in text entry boxin text entry box
Click GoClick Go

•• Drag and drop Delimited Drag and drop Delimited 
Parser onto canvas Parser onto canvas 
adjacent to File Readeradjacent to File Reader

•• Configure Delimited ParserConfigure Delimited Parser
DoubleDouble--click or rightclick or right--clickclick--

>Configure>Configure
outputFormatoutputFormat = column= column
Delimiter = Delimiter = ““,,””
numberColumnsnumberColumns = 12  (refer to = 12  (refer to 

Display actor output)Display actor output)
numberHeaderLinesnumberHeaderLines = 1  (refer = 1  (refer 

to Display actor output)to Display actor output)
CommitCommit



Parse the file (contParse the file (cont’’d)d)
•• Configure Delimited Parser Configure Delimited Parser 

output portoutput port
RightRight--clickclick-->configure ports>configure ports
Find Find stringOutputstringOutput output portoutput port
Change Type to {string} (braces Change Type to {string} (braces 

are are important..makeimportant..make sure to sure to 
include them)include them)

CommitCommit
•• Hook up File Reader/Delimited Hook up File Reader/Delimited 

Parser portsParser ports
Connect File Reader output port Connect File Reader output port 

to uppermost, black, Delimited to uppermost, black, Delimited 
Parser input portParser input port



Parse the file (contParse the file (cont’’d)d)

•• Hook up the Delimited Hook up the Delimited 
Parser/Display portsParser/Display ports

Use lower, type=string output Use lower, type=string output 
port for Delimited Parserport for Delimited Parser

•• RunRun
•• Compare the display to your Compare the display to your 

earlier display windowearlier display window
•• Save your work!Save your work!

FileFile-->Save>Save-->>
browse to browse to 

c:c:\\keplerkepler\\workflowsworkflows\\ecoeco\\
name as veg_data2_xxx.xml, name as veg_data2_xxx.xml, 

where xxx is your initialswhere xxx is your initials



Extract columnsExtract columns
•• Delete the connection Delete the connection 

to the Display actorto the Display actor
•• Move (but keep) Move (but keep) 

Display actorDisplay actor
•• Locate Expression actorLocate Expression actor

Search Search ““expressionexpression”” or or 
ActorsActors-->Mathematical >Mathematical 
OperationsOperations

•• Add Expression actor to Add Expression actor to 
canvas two timescanvas two times

•• Add input port to both Add input port to both 
Expression actorsExpression actors

RightRight--clickclick-->Configure >Configure 
portsports-->Add>Add

Check Input box for new Check Input box for new 
portport

Click blank box under Click blank box under 
NameName

Type port name Type port name ““inputinput””
CommitCommit



Extract columnsExtract columns--contcont’’dd
•• Configure Configure 

Expression Expression 
actorsactors

•• DoubleDouble--click or click or 
rightright--clickclick--
>configure>configure

•• Type in first Type in first 
actor:actor:

““{{““+input(7)++input(7)+””}}””
•• Type in second Type in second 

actor:actor:
““{{““+input(8)++input(8)+””}}””
•• CommitCommit



Extract columnsExtract columns--contcont’’dd
•• Add relationAdd relation

Click (one time) on diamond on Click (one time) on diamond on 
task bartask bar

Hook Delimited Parser lower Hook Delimited Parser lower 
((stringOutputstringOutput) output port to ) output port to 
relationrelation

•• Hook relation to Expression input Hook relation to Expression input 
portsports

Hint: itHint: it’’s easier to click on the s easier to click on the 
Expression port and drag to the Expression port and drag to the 
relation than vice versarelation than vice versa

•• Copy the Display actorCopy the Display actor
Click on itClick on it
Copy and paste (Edit menu or Copy and paste (Edit menu or 

shortcuts)shortcuts)
Move copy so both showMove copy so both show

•• Hook output ports on each Hook output ports on each 
Expression actor to the input Expression actor to the input 
port of a Display actorport of a Display actor

•• RunRun
•• Move the top Display window so Move the top Display window so 

you can see bothyou can see both



Convert to decimal Convert to decimal 
numbernumber

•• Add Expression To Token actor Add Expression To Token actor 
two timestwo times

Search for Search for ““tokentoken””
•• Configure portsConfigure ports

Input Type=stringInput Type=string
Output Type={double}Output Type={double}
CommitCommit

•• Hook up Expression output ports Hook up Expression output ports 
to Expression To Token input to Expression To Token input 
portsports

•• Hook up Expression To Token Hook up Expression To Token 
output ports to Display input output ports to Display input 
portsports

•• RunRun



Convert from array to Convert from array to 
sequence (required by sequence (required by xyxy
plotter)plotter)

•Search for Array To Sequence 
actor
•Add twice to canvas
•Link Expression To Token 
output ports to Array To 
Sequence input ports
•Configure array length

Double-click, change 
arrayLength to 9

•Add Display actors (optional)
•Run – ensure there are no errors



Add XY PlotterAdd XY Plotter

•• Search for XY Search for XY 
Plotter actorPlotter actor

•• Add to canvasAdd to canvas
•• Connect Array Connect Array 

to Element to Element 
output ports to output ports to 
XY Plotter input XY Plotter input 
portsports

•• RunRun
•• Edit Plot formatEdit Plot format

–– From ViewFrom View--> > 
Run WindowRun Window



Play with the workflowPlay with the workflow
•• Run workflow (click the Run workflow (click the 

teal triangle)teal triangle)
•• Move the top graph so Move the top graph so 

both can be viewedboth can be viewed
•• Animate the execution Animate the execution 

DebugDebug-->Animate >Animate 
execution execution –– set for 1000 set for 1000 
ms ms 

•• Run workflowRun workflow……move move 
graph windows so you graph windows so you 
can see the animationcan see the animation

•• Close the graph Close the graph 
windowwindow

•• Run from run window Run from run window --
ViewView-->Run Window>Run Window--> > 
GoGo



ConclusionConclusion

•• Take home messageTake home message……..

Use EML to describe datasetsUse EML to describe datasets……
Some pain now vs. much pain laterSome pain now vs. much pain later
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