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Exercise#1:#Exploring#the#
Workbench#

!  Taverna!can!be!downloaded!from!!
!!!!!h@p://www.taverna.org.uk/download!!
!!Find!the!latest!Taverna!Workbench!(2.3)!

!  Download!the!correct!version!for!your!opera,ng!system!!
!  Follow!the!install!instruc,ons!on!the!download!page!

!  Linux! users:! Check! that! you! have! installed! Graphviz! and! Sun/
Oracle!Java.!Do!not!use!OpenJDK!

!  Start!Taverna!!
! The! following! page! shows! a! screenshot! of! Taverna! and!
the!different!panels!that!make!up!the!workbench!

Taverna Workbench 

Workflow 
Diagram Services Panel 

Workflow 
Explorer 



1.#Workflow#Diagram#

!
!The!workflow!diagram!is!the!visual!
representa,on!of!the!workflow!

!  Shows!inputs/outputs,!services!!
and!control!flows!

!  Allows!edi,ng!of!the!workflow!by!
dragging!and!dropping!and!connec,ng!services!together!

!  Enables!saving!of!workflow!diagrams!for!publishing!and!
sharing!

1.#Workflow#Diagram#

!  Switch!from!�Display!no!service!ports�!to!Display!
all!service!ports�!for!all!exercises!!



1.#Workflow#Explorer#

!  The!Workflow#Explorer#shows!a!tree!view!of!the!workflow!
open!in!the!diagram,!such!as!inputs,#outputs!and!services!

!  The!Details!tab!shows!informa,on!about!the!current!
selec9on!in!the!Diagram!and!Workflow!Explorer,!such!as!
default!values,!descrip9ons!for!service!inputs!and!outputs!
and!where!remote!services!are!located.!It!also!shows!
configura9on!details,!such!as!itera9on!and!looping!(more!
on!these!later).!

!  The!valida+on!tab!shows!an!inspec,on!report!of!the!
current!workflow.!Taverna!checks!connec,ons,!
configura,ons!and!service!availability.!

!

1.#Available#Services#Panel#

Lists!services!available!by!default!in!Taverna!
!  Local!java!services!
!  Command!line!tools!
!  WSDL!Web!Service!–!secure!and!public!
!  RESTful!Services!
!  R!scripts!(for!sta,s,cal!analyses)!
!  Beanshell!scripts!
!  Xpath!scripts!
!  Spreadsheet!import!service!

! The!services!panel!also!allows!you!to!add!new!services!or!
workflows! from! the!web! or! from!file! systems! –! there! are!
loads!more!available!!



New  
Workflow 

Run  
Workflow 

New Input  
Port 

New Output 
Port 

Rename 
Service/Port 

Design 
Perspective 

Viewing Results 
Perspective 

myExperiment 
Perspective 

Toolbar#

Exercise#2:#Changing#available#
Services#

!  By!default!Taverna!comes!with!a!whole!set!of!
Bioinforma,cs!services!preloaded!!

!  Remove!a!WSDL!service!by!right!clicking!on!the!
service!and!selec,ng!the!entry!below!�Remove!
individual!service!provider�!

!  Explore!HELIO!registry!at!
h@p://msslkz.mssl.ucl.ac.uk/helio_registry/!!

!  Try!to!find!the!URL!for!one!HEC!(Helio!Event!
Catalogue)!WSDL!
Use!the!<AccessURL>!of!the!WebService!to!find!
details!for!the!service!



How#to#find#HELIO#services#cont#…#

How#to#find#HELIO#services#



2.#Adding#New#WSDL#Services#

!  Go!to!the!services!panel!
in!Taverna!and!click!
�Import!new!services�.!
For!each!type!of!service,!
you!are!given!the!op,on!
to!add!a!new!service!

!  Select!�WSDL!service…��
A!window!will!pop0up!
asking!for!a!web!address!

2.#Adding#New#WSDL#Services#

!  Enter!the!service!address!
you!just!found!

!  Scroll!down!the!Services!
list,!you!will!see!your!new!
service!there!

!  Have!a!look!at!the!
func,ons!this!service!
provides!



2.#Changing#the#Service#Set#

!  A!Service!Set!is!a!list!of!services!of!a!domain!
!  It!helps!adding!many!related!services!at!one!go!
!  URL!of!the!Service!Set:!
h@p://www.myexperiment.org/files/687/!
download/TavernaHelioServices.xml!!
(more!to!MyExperiment!later)!

!  Right!click!on!
�Available!
Services�!

!  Select!�Import!
services!from!
URL�!

!  Use!URL!from!
previous!slide!

!  Replace!exis,ng!
services!



Step#1#
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Exercise#3:#Call#a#Service#

!  Locate!a!HEC!service!in!the!Service!Panel!
!
Find!informa,on!about!the!call:!

!  Drag!and!Drop!func,on!�getTabelNames�!into!
the!Workflow!Diagram!

!  Connect!the!�response�!to!a!new!Output!port!
(right!click!on!background!of!Workflow!Diagram!
and!select!op,on)!

!  Run!workflow!
!  Look!at!the!results!and!chose!the!table!
�goes_sxr_flare�!



Exercise#3:#Call#a#Service#
!  Construct!a!new!workflow!(File!G>!New!workflow)!
!  Chose!func,on!�getTableFields�!
!  Add!an!�XML!Input!SpliKer�!(right!click!on!getTableFields;!select!op,on)!
XML!SpliKer!decompose!complex!types!into!their!components;!they!do!not!

automa,cally!decompose!them!to!their!atoms,!so!you!might!require!
several!XML!SpliKers.!

!  Add!a!String!constant!(right!click!on!background!of!Workflow!Diagram!
and!select!op,on)!

A!String!constant!is!a!simple!processer!which!provides!a!single!string!as!
output,!the!value!of!that!string!does!not!change.!

!  Rename!String!constant!(right!click!on!String_constant!and!select!
op,on)!

!  Drag!and!Drop!a!data!flow!from!�value�!of!your!String!constant!to!
�table_name�!of!the!XML!Input!Spli@er!

!  Add!a!workflow!output!port!
!  Run!the!workflow!



Exercise#3:#Call#a#Service#

!  Construct!a!new!workflow!
!  Chose!func,on!�Query�!
!  Add!�XML!Input!SpliKer�!
!  Create!an!String!constant!with!the!value!of!the!
table!name!(as!before)!

!  Connect!string!constant!to!the!�FROM�!field!
!  Create!input!ports!for!�STARTTIME�!and!
�ENDTIME�!(Example:!2001G01G20T01:00:00)!

!  Create!output!port!for!the!response!
!  Run!the!workflow!

Exercise#3:#Call#a#Service#

!  Examine!the!output!
!  �WHERE�!input!expects!a!string!with!a!PQL!WHERE!

parameter!statement!
!  More!info!to!PQL:!

h@p://www.ivoa.net/internal/IVOA/TableAccess/
PQL00.2020090520.pdf!!(page!10!for!WHERE)!

!  Modify!the!workflow!by!adding!a!new!string!constant!
with!a!WHERE!which!filters!results!to!events!of!the!
xray_class!M!and!X!
!
If!you!are!already!familiar!with!SQL!try!to!use!the!
SQLSelect!query!instead!(unrelated!example!next!slide)!

!  Save!workflow!as!�Step1�!



SQL#example#

!  SQL!query:!
!
SELECT!,me_start,!,me_end,!xray_class,!op,cal_class!
FROM!sgas_event!WHERE!xray_class!IS!NOT!NULL!!
ORDER!BY!,me_start!DESC!!LIMIT!25!
!

!  SQL!SOAP!service!call:!
!
WHAT!=!,me_start,!,me_end,!xray_class,!op,cal_class!
FROM!=!sgas_event!
WHERE!=!xray_class!IS!NOT!NULL!
ORDER_BY!=!,me_start!DESC!!
LIMIT!=!25!

Step#3#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 

Construct output 

Step 1 

Step 2 

Step 3 

Step 4 



Exercise#4:#Call#a#REST#Service#
!  Use!the!HEC!REST!service!to!request!events!from!goes_proton_event!

list!for!a!,me!interval!
!  Use!registry!to!find!URL!for!a!HEC!REST!service!
!  Try!to!write!a!REST!service!call!in!a!internet!browser!first!
!  hKp://[service!url]?[parameter=value]{&[parameter=value]}*!

(See!next!three!slides)!
!  Create!a!new!workflow!
!  Add!a!REST!service!
!  Allow!input!values!for!STARTTIME!and!ENDTIME!
!  HTTP!Method:!GET!
!  URL!Template:!copy!past!URL!from!web!browser!
!  Input!parameters!are!given!by!including!them!in!{brackets}!

e.g.:!…&STARTINDEX={index}&!…!
produces!input!port!‘index’!of!the!REST!service,!which!value!will!be!inserted!
into!URL!on!execu,on!

!  Save!as!�Step3�!



HELIO#Query#Interface:#known#
parameters#

FROM!(required)! List!name!
STARTTIME!(required)! Start!,me!of!search!

2000003020T10:23:00!
ENDTIME! End!,me!of!search!

!2000003020T10:23:00!
SELECT! List!of!fields!in!the!return!(default!

all)!
WHERE! PQL!where!statement!
STARTINDEX! Index!of!the!first!returned!row!
MAXRECORDS! Number!of!maximal!returned!rows!

JOIN! Indica,on!that!two!tables!of!the!
same!service!need!to!be!joined!

HELIO#Query#Interface:#known#
parameters#

FROM!(required)! List!name!

WHAT! List!of!fields!in!the!return!(default!
all)!

SQLWHERE! SQL!where!statement!

ORDER_BY! In!which!order!the!result!should!be!
orderd!

OFFSET! Index!of!the!first!returned!row!

LIMIT! Number!of!maximal!returned!rows!

SQL like select query 



REST#Service#

REST#Service#



!  Go!to!h@p://www.myexperiment.org!
!  myExperiment! is! a! social! networking! site! for! sharing!
workflows!and!workflow!exper,se!and!experiences!

!  Browse!around!the!site!and!see!what!it!contains!
!  Find! everything! that! has! been! tagged! with! �VOTable�,! for!
example!

Exploring#myExperiment#

Exploring#myExperiment#
!  There!are!already! several!workflows!available! for!HELIO!
on!myExperiment,!but!some!are!not!public.!You!must!join!
the!helio!group!before!you!can!see!them!and!use!them.!

!
!  Create!yourself!an!account!on!myExperiment!and!join!the!
group!called!�helio�! (NOTE:!you!need!to! join! this!group!
to!access!content!for!future!exercises)!

!  Once!you!have!been!accepted!download! the!file:!HELIO!
Taverna!Workshop!Material!–!you!will!need!the!content!
later!on!

!
!  Find! the! workflow! called! �Extract! content! of! columns!
from! VOTables�! and! see! what! it! does! by! reading! its!
descrip,on.!

!



Using#Workflows#from#
myExperiment#

!  You!can!download!and!run!workflows!from!the!
myExperiment!website,!or!you!can!use!myExperiment!
directly!from!Taverna!

!  To!use!a!workflow!from!myExperiment,!you!can!either:!
!  Download!the!workflow!as!a!file,!and!open!with!FileG>Open!
!  ..or!under!�Run!this!Workflow!in!the!Taverna!Workbench��copy!

the!!provided!download#link,!in!Taverna!paste!this!URL!into!the!
dialogue!of!FileG>Open!workflows!from!the!web!

!  ..or!browse!to!find!and!open!the!workflow!using!the!
myExperiment!perspec,ve!from!within!in!Taverna!

!

Con+nue#Step#1#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 
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Step 1 

Step 2 

Step 3 

Step 4 



Exercise#5:#Import#nested#
workflow#from#myExperiment#

!  Go!back!to!Taverna!and!change!to!workflow!�Step1�!!
!  click!on!the!myExperiment!icon!at!the!top!of!the!workbench!
!  Go!to!�My!Stuff�!tab!and!log!in!(using!the!same!creden,als!as!the!web!

page)!
!  Find!the!helio!group!by!using!the!�search�!op,on.!
!  Look!at!the!shared!items!and!find!the!workflow!called!�Extract!content!

of!columns!from!VOTables!�!
!  Click!on!�Import�!and!this!workflow!will!be!imported!into!your!current!

Taverna!design!window!!
!  Create!String!constants!with!the!values!9me_start!and!long_hg!(values!

needed!for!propaga,on)!!
!  Connect!both!to!the!Import!Port!�ColumnNames�!of!the!nested!

workflow!
!  Connect!a!new!Output!ports!to!ValueLists!and!ColumnNames!
!  Run!Workflow!

Analysing#the#results#

!  In!the!Results!tab!you!can!watch!the!progress!of!
the!workflow!execu,on!

!  Any!problems!with!the!execu,on!are!shown!by!a!
red!colour!of!the!service!which!encountered!a!
problem!

!  Inputs!and!Outputs!of!a!workflow!run!are!shown!
underneath!the!Graph!

!  Examine!the!two!outputs!
!  Retrieve!intermediate!values!by!clicking!on!a!
service!in!the!Graph!

!  Intermediate!Values!help!to!debug!workflows!



Improve#workflow#

!  You!no,ce!that!there!are!empty!entries!in!the!list!
with!the!longitude!values.!

!  Step!2!will!be!the!propaga,on!of!the!event!to!
Earth!0>!a!longitude!value!is!required!

!  The!sun!rotates!0>!only!Events!with!posi,ve!
longitude!values!have!a!chance!to!cause!events!
at!Earth!

!  Modify!the!WHERE!clause!to!only!retrieve!Events!
which!have!a!posi,ve!long_hg!value!

Step#2#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 

Construct output 

Step 1 

Step 2 

Step 3 

Step 4 



Exercise#6:#Call#a##
Asynchronous#Service##

!  Step!2:!Propagate!event!

!  The!HPS!(Processing!Service)!runs!a!number!of!
propaga,on!models!

!  Write!a!new!workflow!which!informs!you!about!the!
applica,ons!present!on!the!HPS!service!
!  Find!the!helioGhpsGserver!in!the!Services!Panel!
!  Which!is!the!appropriate!func,on?!!

!  For!more!clarity!look!at!the!result!as!an!XML!tree!
!  Find!out:!

!  Which!propaga,on!is!appropriate?!
!  What!are!the!required!parameters?!

For non Helio-physisists: 

pm_sep_fw 

Asynchronous#SOAP#call#V#HPS##

Submit!
!
Check!whether!ready!
!
Request!results!
!
Asynchronous!=!the!execu,on!of!a!service!call!may!
not!start!immediately!as!requested;!it!does!not!
block!main!flow!



Exercise#6a:#Submit#a#Process#

!  Create!a!new!workflow!which!performs!a!stand0
alone!propaga,on!

!  Drag!func,on!�executeApplica9on�!onto!your!
workflow!diagram!

!  Add!XML!input!spli@ers!to!all!complex!input!types!
(,p!you!can!add!XML!spli@ers!to!XML!spli@ers)!

!  Make!sure!you!provide!the!correct!number!of!
parameters!for!the!selected!propaga,on!method!

!  Decide!which!parameter!should!be!provided!by!
the!user!

Informa+on#to#the#HPS#service#

!  Use!for!resource!intensive!calcula,ons!
!  Works!in!two!modes!

!  On!the!Grid!!
!  For!calcula,ons!which!require!many!processors!and!run!for!
a!longer!period!of!,me!(feature!extrac,on)!

!  Requires!authen,ca,on!for!execu,on!of!code!
!  requires!a!cer,ficate!for!uploading!code!

!  On!a!separate!machine!
!  Less!heavy!weight!calcula,ons!(finish!within!30!minutes)!
!  Predefined!jobs!(such!as!propaga,on)!does!not!require!
authen,ca,on!

!  Requires!authen,ca,on!for!execu,on!of!code!
!  requires!a!cer,ficate!for!uploading!code!



Informa+on#to#the#HPS#service#

!  Input!requirements:!
!  fastExecu,on!=!true!
!  numOfParallelJobs!=!1!
!  Applica,on!id!=!copy!from!output!of!

getPresentApplica,ons!
!  For!each!parameter:!name!as!defined!in!

getPresentApplica,ons!+!value!

!  Output:!
!  Job!Id!0!required!in!consequent!steps!

Exercise#6b:#Check#the#Status##
of#a#Process#

!  Create!a!new!workflow!
!  Drag!func,on!�getStatusOfExecu9on�!into!your!
workflow!diagram!

!  Complete!workflow!so!that!it!accepts!the!
execu,on!id!as!an!input!and!produces!the!status!
as!an!output!

!  Execute!workflow!with!the!ID!of!the!previous!
workflow!!



Web#Service#reliability#V#Retrys#

!  Most!web!service!calls!will!succeed!(assuming!the!service!
is!running),!but!a!small!percentage!of!calls!can!fail!for!a!
variety!or!reasons!!

!  To!avoid!that!the!whole!workflow!fails!because!of!a!
single!failed!web!service!call!we!can!configure!a!service!
to!retry!failed!execu,ons!

!  In! the! workflow,! click! on! the! �getStatusOfExecu9on�!
service!and!go!to!the!�Details�!tab!

!  In!the!�Advanced�!sec,on,!select!Retry!0�Configure�!and!
change!the!number!of!retries!to!3!in!the!pop0up!window!

!  Save!workflow!as!�Step2b�!

Exercise#6b:#Check#the#Status##
of#a#Process#

!  Next!we!want!to!combine!the!workflow!created!
in!Exercise!6a!with!the!one!of!6b!

!  Change!the!workflow!to!the!one!created!in!
Exercise!6a!

!  Insert!the!workflow!created!in!6b!(Step2b)!as!a!
nested!workflow!

!  Connect!the!execu,onId!with!the!input!port!of!
the!nested!workflow!

!  Create!a!new!output!port!for!the!status!!



Nested#workflow##

Looping#

The!default!behaviour!in!a!workflow!is!to!call!each!
service!only!once!for!each!item!of!data!–!!so!what!
if!your!job!has!not!finished!when!
�getStatusOfExecu9on�!workflow!asks?!

!  Run!the!workflow!using!the!example!input!value!
provided!in!the!workflow!

!  Almost!every!,me,!the!workflow!will!finish!with!
the!status!�Running�!

!



Looping#

!This!is!where!looping!is!useful.!Taverna!can!keep!running!the!
�getStatusOfExecu9on�!service!un$l!it!reports!that!the!job!is!done.!

!  Select!the!nested!workflow!and!click!on!the!�Details�!tab!in!the!
workflow!explorer!

!  Select!�Advanced�!and!click!on!�Add!looping�!
!  execu9onStatus!can!have!three!different!values!

!  Running!(con,nue!looping)!
!  Completed!(stop!looping)!
!  Error!(stop!looping)!

!  Use!the!drop0down!boxes!in!the!looping!window!to!set!
�execu9onStatus!�!to!a!suitable!stop!condi,on!

!  Add!a!delay!of!one!second!between!calls!
More!help:!h@p://www.mygrid.org.uk/dev/wiki/display/taverna/Loops!!
!

Exercise#6c:#Get#Output#of#the#
Execu+on#

!  Con,nue!with!the!same!workflow!
!  Add!�getOutputOfExecu9on�!to!your!workflow!
!  Add!Input!and!Output!spli@ers!to!the!func,on!
call!

!  �getOutputOfExecu9on�!requires!the!execu,onId!
as!an!Input!–!connect!it!to!the!output!of!
�executeApplica9on�!

!  Create!a!new!Output!port!for!
�getOutputOfExecu9on�!service!call!

!  Run!workflow!–!what!happens?!



Run#aXer#

Execu,on!of!�getOutputOfExecu9on�!does!not!wait!un,l!
the!�getStatusOfExecu9on�!has!announced!that!
processing!has!finished!

!  You!can!adjust!the!running!order!to!make!
�getOutputOfExecu9on�!wait!un,l!a!different!part!of!the!
workflow!has!finished!

!  Right!click!on!�getOutputOfExecu9on�!and!select!�Run!
ader�!and!choose!the!nested!Workflow!as!process!to!
wait!for!

!  Run!workflow!again!
More!help:!

h@p://www.mygrid.org.uk/dev/wiki/display/taverna/
Control+links!!



Modify#output#

!  Propaga,on!returns!link!to!web!page,!but!we!require!a!
VOTable!with!the!results.!

!  VOTable!is!located!in!the!same!directory,!called!
sep_pm.votoable!(for!solar!energe,c!par,cle!
propaga,on)!

!  Add!the!service!�Concatenate!two!strings�!from!the!
�Local!Services�!0>!�text�!service!menu!

!  Connect!�outputLoca9on�!to!�string1�!and!create!a!
string!constant!with!the!value!�/sep_pm.votable�!and!
connect!this!to!�string2�!

!  Use!�Get!Web!Page!from!URL�!(�Local!Services�!0>!
�net�)!to!download!the!VOTable!

!  Create!a!new!Output!port!for!the!result!
!  Run!the!workflow!

Combine#Step#1#and#Step#2#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 

Construct output 

Step 1 

Step 2 

Step 3 

Step 4 



Exercise#7:#Combine##
Step1#and#Step2#

!  Open!workflow!�Step1�!
!  Add!nested!workflow!!
!  Decide!which!Inputs!into!the!propaga,on!should!
be!made!by!the!workflow!user!and!which!should!
be!sta,c!inputs!

!  Create!new!output!ports!for!the!propaga,on!
results!!

!  Create!the!extra!input!ports!(and!constants)!
!  Problem:!How!to!connect!the!values!from!the!
extrac,on!to!the!propaga,on!!

Shims#

!  In!Taverna,!any!�helper!service�!that!is!only!
involved!in!reformavng!is!called!a!shim.#

! We!will!use!shims!throughout!the!workflow!
where!service!formats!are!incompa,ble,!or!
where!we!want!to!convert!and!view!
something!in!a!different!format.!

! Many!shims!are!local!scripts!that!Taverna!
provides!by!default.!

! Others!you!need!to!write!yourself!in!
Beanshells!



Exercise#7:#Build#a#Shim#in#a#
Beanshell#

Shim!to!transform!the!output!of!�Extract!content!of!
columns!from!VOTables�!nested!workflow!to!required!
input!for!propaga,on!nested!workflow!

!  Insert!a!new!Beanshell!
!  Click!on!the!tab!�Input!ports�!
!  Add!new!Ports!for!ValueLists,!ColumnNames,!,me_start!

string,!and!long_hg!string!
Depth!of!Inputs:!

!  Depth!0!=!single!value!
!  Depth!1!=!list!of!values!
!  Depth!2!=!list!of!lists!of!values!
!  Depth!3!=!list!of!lists!of!lists!of!values!

!  Consider!!which!depth!should!be!associated!with!each!
input!(e.g.!look!at!the!result!of!a!previous!execu,on)!

Exercise#7:#Build#a#Shim#
!  Click!on!the!tab!�Output!ports�!
!  Add!output!ports!for!9me_start!and!longitude!
!  Consider!which!depths!should!be!associated!with!each!

output!(same!schema!as!for!inputs)!
!  Click!on!the!tab!�Script�!
The!script�s!language!is!Java;!the!names!for!variables!of!

inputs!and!outputs!are!known;!all!single!values!are!
considered!to!be!Strings!(might!need!transla,ng!into!
different!types)!

!  Write!and!test!the!Shim,!if!you!are!unfamiliar!with!Java!
import!workflow!�shim_split_list�!(use!op,on!Merge)!
and!connect!all!inputs!and!outputs!(part!of!file!HELIO!
Taverna!Workshop!Material)!



!Taverna!can!automa,cally!iterate!over!sets!of!data.!I.e.!
When!you!provide!a!list!as!input!to!a!service!which!
expects!only!a!single!value.!
!When!2!sets!of!iterated!data!are!combined,!however,!
Taverna!needs!extra!informa,on!about!how!they!should!
be!combined.!You!can!have:!

!  A#cross#product!–!combining!every!item!from!list!1!with!
every!item!from!list!2!0!all!against!all!

!  A#dot#product!–!only!combining!item!1!from!list!1!with!
item!1!from!list!2,!and!so!on!–!line!against!line!

!  A#combina+on#of#the#two!–!as!the!user!defines!it#

Itera+on#

!Find!and!load!the!workflow!�Demonstra9on!of!
configurable!itera9on’!from!myExperiment!

!  Read!the!workflow!metadata!to!find!out!what!the!
workflow!does!(by!looking!at!the!�Details�)!

!  Select!the!�ColourAnimals�!service!and!select!the!
�Details�!in!the!workflow!explorer!and!�configure!list!
handling�!

!  Click!on!�dot!product��in!the!pop0up!window.!This!allows!
you!to!switch!to!cross!product!

Excurse:#Itera+on#



!  Run!the!workflow!twice!–!once!with!�dot!product�!and!
once!with!�cross!product�.!!

!  Save!the!first!results!so!you!can!compare!them!–!what!is!
the!difference?!What!does!it!mean!to!specify!dot!or!cross!
product?!

Itera+on#

Exercise#7:#Itera+on#

!  Return!to!your!workflow!
!  Think!about!what!itera,on!is!required!to!call!the!

propaga,on!nested!workflow!the!correct!number!of!
,mes!

!  Click!on!the!nested!workflow!and!open!the!list!handling!
in!the!Details!tab!

!  By!default!everything!input!is!iterated!via!Cross!product!
with!each!other!

!  By!clicking!on!�Cross!product�!!other!op,ons!are!enabled!
in!the!menu!

!  You!can!drag!and!drop!input!ports!to!the!required!
itera,on!strategy!!

!  Run!workflow!and!test!that!the!itera,on!is!working!



Prepare#for#Step#3#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 

Construct output 

Step 1 

Step 2 

Step 3 

Step 4 

Next#Steps#

!  Propaga,on!produces!a!VOTable!with!
informa,on!to!all!planets!

!  We!need!to!filter!the!results!which!indicate!that!
the!event!has!hit!Earth!

!  Propaga,on!model!give!es,mated!,me!of!arrival!
(ETA)!

!  We!have!to!define!which!+me#interval!we!want!
to!use!to!check!for!events!

More!Shims!needed!…!



Next#Steps#

!  Wri,ng!all!shims!takes!too!long!
!  Short!cut:!include!(merge)!workflow!
�shim_earth_filter�!(part!of!file!HELIO!Taverna!
Workshop!Material)!

!  Connect!the!VOTable!output!of!the!propaga,on!
nested!workflow!with!the!port!�propaga9on�!of!
the!beanshell!�FindEarthHits�!

!  Read!beanshells!and!find!out!what!they!are!doing!

Combine#Steps#1+2#and#3#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 

Construct output 

Step 1 

Step 2 

Step 3 

Step 4 



Find#events#at#Earth#

!  Import!the!workflow!with!the!REST!HEC!call!
�Step3�!into!your!workflow!

!  Connect!the!inputs!and!create!a!new!Output!port!
!  Run!workflow!again!

Step#4#

Select period of time 

Request events on Sun 

Propagate each event 
to Earth  

Check for events at 
Earth for each propagation 

Construct output 

Step 1 

Step 2 

Step 3 

Step 4 



Create#Output#

!  Last!step!in!your!workflow!should!be!to!create!a!
output!which!combines!the!data!in!a!way!that!the!
workflow!user!can!interpret!the!results!

!  When!construc,ng!the!final!output!consider!
which!�parameters�!should!be!included!

!  Original!ques,on!was:!
!Which!flare!events!on!the!Sun!can!be!connected!
to!proton!events!at!Earth!

!

Create#Output#
!  Include!(merge)!workflow!�shim_create_output�!(part!of!

file!HELIO!Taverna!Workshop!Material)!and!connect!all!
inputs!
!  Flare!=!flare!HEC!VOTable!(step1)!
!  Proton!=!list!of!proton!HEC!VOTables!(step!3)!
!  Hec_flare_label!=!name!of!flare!list!in!HEC!
!  Hec_proton_lable!=!name!of!proton!list!in!HEC!
!  Org_id!=!ids!of!events!which!hit!Earth!(output!of!Beanshell!
�FindEarthHits�)!

!  Sw_speed!=!solar!wind!speed!(as!assumed!in!propaga,on)!
!  Sw_error!=!solar!wind!speed!error!(as!assumed!in!propaga,on)!

!  Create!final!Output!port!
!  Run!workflow!



Annota+ons#

!  Annota,ng!your!workflow!is!important!
!  Helps!you!when!you!revisit!your!workflow!some!,me!later!
!  Helps!others!to!understand!what!the!workflow!is!doing!
!  Shows!examples!of!what!is!expected!as!input!

!  Supported!annota,ons!
!  On!the!workflow!

!  Author!
!  Title!
!  Descrip,on!

!  On!Input!and!Output!ports!
!  Descrip,on!
!  Example!

!  Services/Operators!
!  Descrip,on!

Exersice#8:#Annotate#your#
workflow#

!  Annotate!the!workflow!
!  Click!in!the!workflow!diagram!at!the!background!
!  Click!on!the!�Details�!tab!in!the!workflow!explorer!
!  Enter!all!details!

!  Annotate!all!Input!ports!
!  Click!in!the!workflow!diagram!on!a!Input!port!
!  Click!on!the!�Details�!tab!in!the!workflow!explorer!
!  Enter!the!details!(working!example!values!are!very!

important!–!to!check!whether!workflow!is!s,ll!
working,!provides!informa,on!for!runs!on!Taverna!
Server,!…)!



Exersice#8:#Annotate#your#
workflow#

!  Annotate!all!Output!ports!
!  Click!in!the!workflow!diagram!on!a!Output!port!
!  Click!on!the!�Details�!tab!in!the!workflow!explorer!
!  Enter!the!details!

Example#Inputs#

!  Time_start:!2001001001T00:00:00!
!  Time_end:!2002001001T00:00:00!
!  Solar_wind_speed:!400!
!  Solar_wind_error:!110!!
!  Percentage!of!speed!of!light:!0.9!



External#Tools#

!  The!purpose!is!to!be!able!to!call!tools!which!are!
either!local!on!the!machine!or!remote!reachable!
(ssh),!but!which!are!not!web!services!
!  Reuse!scripts!as!part!of!a!workflow!(i.e.!IDL)!
!  Write!shims!in!a!language!you!know!and!include!them!

in!your!workflow!(i.e.!python)!
!  Call!program!with!special!func,ons!(i.e.!topcat)!

!  Likely!to!make!your!workflow!less!portable/
reusable!by!other!people!

Exercise#9:#Call#command#line#
tools##

!  Try!to!call!the!tool!you!are!used!to!use!with!VOTables!
Example:!Topcat!

!  Look!up!the!command!line!arguments!!
!  Try!out!how!you!would!call!Topcat!from!the!command!prompt!
!  Drag!and!Drop!the!�Tool�!service!from!the!Service!Panel!
�Service!templates�!onto!the!!workflow!diagram!

!  Copy!past!the!string!you!used!to!start!up!the!tool!into!the!
�Command�!tab!

!  Add!input!files!in!the!�File!inputs�!tab!the!name!you!define!as!
the!Taverna!port!name!has!to!be!used!in!the!command!line!as!
well!to!be!past!to!the!command!
!(e.g.!java!0jar!C:\Users\ag\Dropbox\HELIO\topcat0full.jar!
VOTable)!



Addi+onal#Sugges+ons#

If!you!have!reached!this!point!and!you!have!s,ll!,me!to!the!
end!of!today,!you�ve!done!be@er!than!expected!!"!!

!
Addi,onal!Sugges,ons:!
!  Try!to!replace!one!of!the!HEC!calls!with!a!call!to!the!HEK!

(Documenta,on:!
h@p://vso.stanford.edu/hekwiki/
Applica,onProgrammingInterface)!

!  Try!to!build!a!workflow!which!calls!the!context!service!
(Tip:!Protocol!used:!UWS!!
h@p://www.ivoa.net/Documents/UWS/)!


