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A workflow

Workflow : a sequence of tasks executed within a controlled
context ( taking into account VO standards )

A Workflow involves resources like clusters, grids,
databases, ...

A workflow process is dependant from the tasks it runs and of
their “good” execution

How to optimize the execution of a workflow ?
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Optimization

Checking of a workflow before and during its execution
W (Test bed : AIDA 2.0 — Workflow tool using UWS)

Benefits

W A checking is done on
the client side before
the submission to the
engine

® |f validation fails :
minimize resources use

W Time gain for the user
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What/How to check

Checking of the inputs/outputs
Verify the types of the linked I/O - Not enough
Check more than the type

® Try to do it for tasks using FITS files as entries and use the
Characterization standard

FITS file + its characterization file

® A constraints file at the task level

® A constraints checker at the workflow tool level

Do this checking also during the execution

® Need a characterization file generation for FITS files resulting from the
execution (- FITS file + Characterization file for the next task)

Apps-DM-Reg Session, 30 October
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At the task level

Before the execution
Constraints definition for the inputs

Validation step checks the entries

Task

Entry?

En “'}’E‘I Jescription [ConstraintsProgramme

During the execution

Output

Generic Char.

Charac.

Charac.

A characterization file should be generated for
the outputs and checked with next task
constraints and so on.
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TECHNOLOGY CENTRE I.IJEI

Characterization file in CAMEA
Developed in the frame of VOTECH
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CAMEA - Ish3g51 2bis. xm| FEX

File Edit Tool Plastic Help

spatial | counts spec‘lral|

Axis 7 Acti =
Coverage Activated
Resolution Unit: |um 2]
Sampling
Coordinate systern id: [TTICRS-TOPO : (7]
Location: 04872 | @
// {1 Time (2 Redshift @ Spectral ) Position ) Misc
C t 1 ] 1 . . t nldmate systern id; ﬁT -ICRS-TOPO : (*)
.& [+144.0_5800.0 | @
) CharBax @ Limits r
Extent: | | 2]
Unit [um |@
Coordinate system id: [TT-ICRS-TOPO H (7]
swsen [ ][]
Extert | |@
unit: [um | @
Coordinate system id: |TT-ICRS-TOPO H 2]
variability. | @
o i -

Camea displaying characterization for cthtls image

XML (@ No error detected E

—————————
r'" demarrer ! Poste de travail & AidavOTECH & CHarzProv E? Java(TM)PL., - | ) Megaprime Inte. .. ) Mail :: Inbox (1., % 2 55H Secure .. =
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TECHNOLOGY CENTRE l'-JEI

Constraint example for the
Segmentation task

Used for the checking

Baltimore, IVOA meeting 26-31 October 2008
Apps-DM-Reg Session, 30 October
Workflow & Characterisation



AxisShortcut SPATIAL: Axis[ucd="pos"]
AxisShortcut SPECTRAL: Axis[ucd="em"]
AxisShortcut FLUX: Axis[independentAxis="false"]

IF NOT(EQUAL(:SPATIAL.Coverage.location.coord_system_id)) OR NOT (EQUAL(:SPATIAL.coordsystem))
warning ("Input images do not have identical coordinate systems")
ELSE
#0.check units on all spatial axis
IF (EXISTS(:SPATIAL.Coverage))
EQUAL(:SPATIAL.Coverage.location.unit) OR
EQUAL(:SPATIAL.Coverage.unit) OR
EQUAL(:SPATIAL.unit) )

# 1. check for same resolution or sampling among input images

IF (EXISTS(:SPATIAL.Resolution))
NEAR(:SPATIAL.Resolution.resolutionRefVal.Resolution, 0.3)

# NEAR(:SPATIAL.Resolution.resolutionRefVal.Resolution2.C2, 0.3)
EQUAL(:SPATIAL.Resolution.unit) OR EQUAL(:SPATIAL.unit)

ELSE
NEAR(:SPATIAL.SamplingPrecision.samplingPrecisionRefVal.samplingPeriod.C1, 0.3)
NEAR(:SPATIAL.SamplingPrecision.samplingPrecisionRefVal.samplingPeriod.C2, 0.3)
EQUAL(:SPATIAL.SamplingPrecision.unit) OR EQUAL(:SPATIAL.unit)

Fl

# 2. Check for identical sizes for images
IF (EXISTS(:SPATIAL.numbins))
EQUAL(:SPATIAL.numbins)
ELSIF (EXISTS(:SPATIAL.numbins2))
EQUAL(:SPATIAL.numbins2.i1) AND EQUAL(:SPATIAL.numbins2.i2)
ELSIF (EXISTS(:SPATIAL.numbins3))
EQUAL(:SPATIAL.numbins3.i1) AND EQUAL(:SPATIAL.numbins3.i2) AND
EQUAL(:SPATIAL.numbins3.i3)
ELSE
ERROR( "Input images do not have the same sizes" )
Fl
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# 3. check that all input images overlap

EQUAL(:SPATIAL.Coverage.location.unit) OR EQUAL(:SPATIAL.Coverage.unit) OR EQUAL(:SPATIAL.unit)
EQUAL(:SPATIAL.coordsystem)

EQUAL(:SPATIAL.Coverage.location.coord)

# 4. Check for Observable range
EQUAL(1[]:FLUX.coverage.bounds.unit) OR EQUAL(:SPATIAL.Coverage.unit) OR EQUAL(:SPATIAL.unit)
IF (1[]:FLUX.bounds.limitHi - 1[]:FLUX.bounds.limitLo >= 100)
WARNING("(Observables: max-min <100) Normalisation required before processing ")
Fl

# 5.Check for spectral bounds overlap between input images
IF (1[1]:SPECTRAL.bounds.limitHi >1[2]:SPECTRAL.bounds.limitLo ) OR
(1[2]:SPECTRAL.bounds.limitHi >1[1]:SPECTRAL.bounds.limitLo )
WARNING("(Waveband overlap between input images : check for correlation ", Normalisation required before processing ")
Fl

#EQUAL(:FLUX.ucd)
#1[]:FLUX.bounds.extent < 100

# MASK: Verifier que le mask est donne en entree:
IF (EXISTS(2))
WARNING("Coucou !!! La deuxieme entre (le masque) est fourni !")
# 1. ObservableAxis: min=0, max=1:
2:FLUX.ucd = "meta.code.class"
2:FLUX.unit = "unitless"
2:FLUX.coverage.numbins = 2 AND 2:FLUX.bounds.limitLo = 0 AND 2:FLUX.bounds.limitHi >= 0

# 2. SpatialAxis: numbins = numbins INPUT:

# line 8!
Fl
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TECHNOLOGY CENTRE 'JEI

Mapping Generator
Developed in the frame of VOTECH
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Mapping Generator

File CharacTools Advanced About

LAEEIRT

Charac.DM ’ ‘Ish3g512 fits
] Charact utypes Utypes Mapping Farmulas Keyiords Walues | Comments
o= [ Chisis Spatialixis AxisName ~spatial SIMPLE T file does conform to FITS standard =
9 [ spatialixis Spatialivis.calibrationStatus ~CALIBRATED BITF I -32 number of hits per data pixel =
[ spatialéxis AdsMame SpatialAxis.coordsystem MAKIS 2 nurnber of data axes
. . . . HAKIE1 512 length of data axis 1
0 BpatlalMls.cw 4 NAXIS2 512 length of data axis 2
[ Spatialivis con 1A EXTEND [T FITS dataset may contain extensions
D SpatialAxis. independenisd / COMMENT  |Astranormy FITS {Flexible Image Transport System) f..
0O Bpatialeis.numBin:H)type / COMMERNT |, volume 376, page 358, bibcode: 2001A.. |and Astrophysics' volume 376, page 359..
D Spatial&ds ObsyLoc / EQUINGY  [2.0000000008+03 hiean equinog
: / RADECEYS |FKE Astrometric gystern
[ spatialads regularsamplingStatus / CTYPE1 RA-—TAN WS projection type for this axis
D Spatialfxi=z.ucd / CUMITT deg Axiz unit
[ Spatialéds undersamplingStatus / CRVALI  [2.144688842e+02 \World coordinate on this axis
D Spatialids urit / CRPH1 1.103500000000000E+03 hiadified by toFITS2d"
) / CDELT] -6 163668538e-05 Fixel step along this axis
[ Spatialads accuracy / COl_1 -5.163668538e-05 Linear prajection matrix
o= 7 accuracy / coDl_2 0.000000000e+00 Linear prajection matrix
o= 3 coverage / . CTYPEZ DEC--TAM WWCE projection type for this axis
[T} Spatialaxis resolution I “~Ainoctaont CUMNITZ deg 25 unit
o resalution /o ulidiLadallil CRVALZ 5.3114771388+01 world coordinate on this axis
/ CRPHZ 7.845500000000000E+03 hiodified by toFITS2d"
[ spatiaisds.samplingPrecision / COELT?  |5.1A36AAG3RE-05 Fixel step along this 2xs
o 3 samplingFrecision / CO2 1 0.000000000e+00 Linear projection rmatrix
o= 7 samplingPrecisionRefal / cD2_2 5. 163668538e-05 Linear projection matrix
o [ Spectralixis / COMMENT
o [ Time / SOFTMAME [Swiarp The software that processed those data
/ SOFTYERE |2.10 Wersion of the software
/ SOFTDATE |2003-12-20 Release date ofthe saftware
/ SOFTAUTH [Emrmanuel BERTIN =hertingiap fr= Maintainer of the software
/ SOFTINET  [TERAPIteam at 1AP hitpifterapiviap.fr Merapixiapfr'finst
/ COMMENT
/ AUTHOR pipeling Wiho ran the sofware
/ ORIGIN noded.clic.iap fr ‘Where itwas dong
/ DATE 2003-06-23 When it was started (GMT)
/ COMEINET  [MEDAMN COMEIME_TYPE config parameter for 5.
/ COMMENT
/ COMMENT Propagated FITS keywoards
/ OBJECT  |w3.-0-0 =
Trigonometric Functions ‘ - | |Lug and Exp. Functions | - | |Statistical Functions | - | ‘Olhers Functions | - |

[
# demarrer
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B Mapping Generator.

File CharacTools Advanced About

EEIE

Charac.DM

3 Charact utvpes

o [ Chixis

9 ] Spatialvis
D Spatialfxis Axistame
D SpatialAxis.calibrationStatus
D Spatialfxis.coordsystem
D Spatialfxis.independentay
D Spatialfxiz.numBing
[ spatialasis ObsyLoc

D Spatialfxis.ucd
D Spatialfvis.undersamplingStatus
D SpatialAxis. unit
D Spatialfxis.accuracy
o= [ accuracy
o= 9 coverage
D Spatialfxis.resalution
o= J resolution
[ spatialasis samplingPrecisian
o= 9 samplingPrecision
o= [ samplingPrecisionRefsal
o= [ Spectralfyis
o [ Time

[ spatialais regularsarmplingStatus

; [ “Ish3g512fits
: Utypes Mapping Formulas Keyards Walues Comments
Spatialfxis.AxisMame ~spatial SIMPLE T file does conform to FITS standard -
Spalialfxis. calibrationStatus ~CALIBRATED EITPIx -32 numbhber of hits per data pixel | =|
Spatialfxis.coordsystem ~TT-ICRE-TOPO MAKIS 2 nurmber of data axes
o | |Spatialtxis.independentaxis ~true A5 5812 length of data axis 1
_v'r Spatialfxis.numBins A AR5 2 512 length of data axis 2
: n EXTEMD T FITS dataset may contain extensions
/ COMMENT  |Astronarmy FITS iFlexible Image Transport System) 1.
/ / COMMEMNT | wolurme 376, page 359; bibcode: 2001A.. |and Astrophysics', volume 376, page 359,
fay / / EQUINGX  |2.0000000002+03 Mean equinm
/ / RADECEYS |FKS Astrometric systemn
: / / CTYPE1 RA—TAN WCS projection type for this axis
: o 4 o / / CUNIT1 deg Auis unit
5P1 ~Arl1nNno 11nm |/ / CRyALT 2.1446888420+02 wiorld coordinate on this axis
: IVINI111o Uy / RPN 1.103500000000000E+03 Madified by toFITS2d"
: < L / CDELT1 _ [-5.13668538e-05 Pixel step along this axis
: / / co1_1 -5.163668538e-05 Linear projection matrix
I ( e / / coi_2 0.000000000e+00 Linear projection matri
RVYLLLIV / / CTYPEZ DEC-TAN WG S projection type for this axis
B / / CUNITZ deg Axis unit
AYIsY It~/ / CRALZ 5.311477138e+0 \iorld coordinate on this axis
\ U JIULY / CRPB(Z 7.845500000000000E+03 Maodified by toFITS2d"
o / / CDELTZ 5 1636685358-05 Fizel step along this axis
1 / / co2_1 0.000000000e+00 Linear projection matrix
WITQ 111ACQ / / coz_2 5.1636605308e-05 Lingar projection matrix
ATV / / COMMERNT
/ / SOFTHAME |Swvarp The saftware that processed those data
/ / SOFTVERS [2.100 Warsion of the software
/ SOFTDATE |2003-12-20 Release date of the software
/ / SOFTAUTH [Emmanuel BERTIN <heringiap.fr= Maintainer ofthe software
/ / SOFTINST  |[TERAPIX team atIAP hitp:Merapixiapfr lterapixiap 'l Inst
/ / COMMENT
/ / AUTHOR  [pipeline wihi ran the sofware
/ / ORIGIN noded.clic.iap fr Where it was done
/ / DATE 2003-06-23 VWhen itwas started (GMT
/ / COMBINET  |MEDIAR COMEBINE_TYPE config parameterfor 5.
/ COMMENT
/ / COMMENT Propagated FITS keywaords
/ ¥ OBJECT  |wi-0-0 ~|
Trigonometric Functions | v| ‘Log and Exp. Functions |V| |Slatis‘tical Functions |V| |0thers Functions ‘ - |
Lol 1]2]s]e]s e[z [sfs]f[-]-1-]¢]
(el el [ T .1 sl=]:[ [af[l~]-]s]e]
OK | \ Cancel | | Delete | | Reset |

e T e———
is démarrer
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g Generator.

File CharacTools Advanced About

RAEEIEIES

Charac.DM

LY

[C3 Charact utypes
o [ Chhsis
9 [ Spatialtuiz
[ spatialiis. AxisNarme
D Spatialixiz calibrationStatus
[ spatialads coordsystern
D SpatialAxis.independentaxis
D Spatialfkis numBing
[ spatialaxis. ObsyLoc
D Spatialfxis.regularsamplingStatus
[ Spatialieis ucd
D Spatialfxiz.undersamplingStatus
[ spatials unit
[ spatialaxis accuracy
o [ accuracy
9 [T coverage
D Spatialfxis.coverage. hounds
o= 3 bounds
D Spatialfxis.coverage.coordsystem
D Spatialfuis coverage.location
@[T Iocation
D Spatialfxis coverage location.coorn
[ spatialids coverage Jocation.coor
9 [ coard
¢ 3 PositionzD
o Jvalue2
D Spatialfxis coverage.log
D Spatialfxis.coverage.loc
[ spatialais coverage Incation docu
D Spatialixis coverage location.unit
D Spatialfuis coverage.sensitivity
o= 7 sensitivity
D Spatialfuis. coverage.support
o= [ support
D Spatialfuis.coverage.unit
[ spatialaxis resalution
o [ resolution
[ spatialaxis samplingPrecision
o [ samplingPrecision
o [ samplingPrecisionRensal
o= 7 Spectraltuis
o= [ Time

*Ish3g512 fits
Ubipes Mapping Formulas Kewords alues | Comments
Spalialfxiz Axisklame ~spatial SIMPLE T file does conform to FITS standard -
Spatialfxis. calibrationStatus ~CALIERATED BITPLL 32 numbetr of hits per data pixel 1=
Spatialfxis.coordsystem ~TT-ICRS-TOPD HAKIS 2 nurnber of data sxes
Spatialfxis independentaxis ~true PAIS 512 length of data axis 1
Spatialfxis numBins (FMAKIST FMAXISZ) MAKIS2 512 length of data axis 2
Spatialfxis regularsamplingStatus ~true EXTEMD T FITS dataset may contain extensions
Spatialfxis.ucd ~pos COMMEMNT  |Astronomy FITS {Flexible Image Transpor Systern) f..
Spatialfxis undersamplingStatus ~trug COMMENT | volurne 376, page 359; bibcode: 2001A... |and Astrophysics' wolume 376, page 359 ..
Spatialfxiz unit ~deg ECIUINGE  |2.000000000e+03 hlean equinox
SpatialAxis.coverage location.coord.Posit... RADECSYS |FKS Astrametric system
CTYPE1 RA-—-TAN WCS projection type for this axis
CUMITT deg Axis unit
CRVAL1 2.1446888420+02 Warld coordinate on this axis
CRPIX1 1.103500000000000E+03 hodified by toFITS2d'
CDELTY -5.163668538e-05 Fixel step along this axis
Coi_1 -5.163668538e-05 Linear projection matrix
Cch1_2 0.000000000e+00 Linear projection matrix
CTYPEZ DEC--TAMN WS projection type for this axis
CUMITZ BED] Axis unit
CRVALZ 5.311477135e+01 Wiarld coordinate on this axis
CRPIxZ 7.B45500000000000E+03 hiodified by toFITS2d'
CDELT2 5.163668538e-05 Fixel step along this axis
CcDhz2_1 0.000000000e+00 Linear projection matrix
* * chz 2 5.163668538e-05 Linear projection matrix
ASTIC_ODETralions-_a COMMENT
HULV UNMNVIVILIUVLIIDU Wit SOFTMAME [Svarp The software that processed those data
o SOFTVERS |2.10 Wersion ofthe software
SNaAnf1 o SOFTDATE [2003-12-20 Release date ofthe software
J1ILU LIV SOFTAUTH |[Emmanuel BERTIN <hertingiap.fr= Mairtainer ofthe software
/ SOFTINET  |TERAPIX team at IAP hitpfterapixiap fr Mterapiziapfr'f Inst
/ COMMENT
/ AUTHOR pipeline ‘Who ran the software
/ CRIGIN noded.clic.iap fr Where itwas done
/ DATE 2003-06-23 ‘When it was started (GWT)
.( COMBINET |MEDIAMN COMBIME_TYFE config parameter for 5
B r COMMENT
|_|Trigonometric Functions COMMEMNT Fropagated FITS keywards
| Isin(a) OBJECT w3 -0-0 ~|
cos(a) -
Iian(a)
asin(a)
acos(a)
atan(a)
atan2(v,x) E
cos(a) | - | |Lou and Exp. Functions | - | |Statistical Functions | - | |0‘lhers Functions | - |
A
[elalzlslslsslalelo]l-] -] T[]
Lo [ el [ .1 JsfzfefJrifafla]-[]s]|e]
| 0K Il cancel Il Delete Il Reset |
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File CharacTools Advanced About

JEEIEIES

3 charact utypes Utypes Mapping Farmulas
o= ] Chiwis Spatialixis ~0
9 [ Spatialtuis Spatialixis Axishlarme ~5patial
D Spatialteis Axishame Spat?alms calibrationStatus ~F)ALIERATED
D Spatialéuis callbrationStatus Spat!aIAst Foordsystem ~ivaSTCIWTT-ICRS
) - SpatialAxis.independentaxis ~true
D Spatialixis coordsystem Spatialais nUmMBinG (FRIAEIST SNAKIST)
D Spatialixis independentaxis Spatialfxis regularsamplingStatus ~true
[y Spatialiis.numBins Spatialivs ucd ~pos
N Spatialixis.undersamplingStatus ~Talge
D Spatialixis Obsyloc S natiakds unit ~deg
[ spatisias regularsamplingStatus Spatialuds.coverage.location.coord Postion20.value2 G1 SCRVALY +(3CRPIX1-2567 CDELT]
D Spatialaxis ucd Spatialaxis coverage location coord Position 20 value? C2 FCRVALZ+(FCRPI2-256)"FCDELTZ
D Spalialdxis undersamplingStatus Spatialixis resolution resolutionRefval Refarancevalue F*egrt{PCOELT1*$CDELT1+$CDELT2*SCOELTZ)
0 Spal?aIAx?s unit Characterisationfis =
[ Spatialais. aceuracy Characterisationfis. Axishame ~counts
o [ accuracy CharacterisationAxs. calibrationStatus ~UMCALIERATED
9 [Jcoverage CharacterisationAsis.coordsystem ~unknown
[} spatialtsis.coverane hounds CharacterisationAds.independentaxs ~falge
Characterisationfuis.numBing ~10000
o= hounds
% Characterisationfxis. ucd ~phot.counts
Spatialfxs.coverage.conrdsystem Characlerisationfis. coverage Iocation coord ScalarCoordinate Value 20500
[} spatialaxis. coverage location Characterisationds.coverage bounds limits. CoordScalarintersal. LaLimit 12462
¢ location CharacterisationAxis.coverage. bounds.limits.CaordScalarinterval HiLimit 5011.0

D Spatialfxis.coverage location.coor
D Spatialfxis.coverage location.coor
9 [ coord
¢ [CJ PositionzD
o [Jvalue2
[ spatialads coverage loc
[ spatialads coverage e
D SpatialAxis.coverage location.docu
D SpatialAxis.coverage location.unit
D Spatialfxis.coverage.sensitivity
o= [ sensitivity
[ spatialanis coverage support
o= support
D Spatialfxis.coverage.unit
D Spatialfixis resolution
o= [J resalution
D SpatialAxis samplingPrecision
o [ samplingPrecision .
L S camoingerectionsesi M apping ﬁle
o= [ Speciralixis
o [ Time

Apps-DM-Reg Session, 30 October
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We need a mapping (FITS — utypes)

003.7858-39.2202.fits + MappingSpecificAxis.map ----> 003.7858-39.2202.uty

%CharacterisationAxis 1

%Spatial Axis.AxisName spatial

%Spatial Axis.independentaxis TRUE

%Spatial Axis.calibrationStatus CALIBRATED

%Spatial Axis.samplingPrecision.samplingPrecisionRefVal.samlingPeriod -0.000277777784317036
-0.000277777784317036

%Spatial Axis.coverage.bounds.limits.Coord2VecInterval.LoLimit2Vec 3.872320772806-39.08143766442968
%Spatial Axis.unit deg

%Spatial Axis.undersamplingStatus FALSE

%Spatial Axis.coordsystem FK5

%Spatial Axis.accuracy.statError. ErrorRefval. ErrorRefValue Unknown

%Spatial Axis.resolution.resolutionRefVal Unknown

%Spatial Axis.ucd pos

%Spatial Axis.numBins 512 1024

%Spatial Axis.regularsamplingStatus TRUE

%Spatial Axis.coverage.bounds.limits.Coord2VecInterval. HiLimit2Vec 3.762143519194-39.36588211557032
%Spatial Axis.accuracy.sysError.ErrorRefval.ErrorRefValue Unknown

%Spatial Axis.coverage.location.coord.Position2D.Value2.C1 3.8172321

%Spatial Axis.coverage.location.coord.Position2D.Value2.C2 -39.223659890

%CharacterisationAxis 2

%TimeAxis.AxisName time

%TimeAxis.coordsystem TT-ICRS-WAVELENGTH-TOPO
%TimeAxis.undersamplingStatus TRUE

%TimeAxis.numBins 1
%TimeAxis.accuracy.satatError.ErrorRefVal.ErrorRefValue Unknown
%TimeAxis.resolution.resolution.resolutionRefVal Unknown

Characterization library (B. GASSMANN) is used to convert this format to an
XML file .
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Demo
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Summary

Done

Definition of workflow use cases with Characterized image
entries

Definition of a constraint language and integration in a
Workflow test bed (AIDA 2.0), definition of constraint files for

the use cases

Ongoing work
Increase the validation scope for less human interaction

® During the execution : finalize the Characterization file generation for
the FITS outputs

m Before the execution : study how to define a “virtual” Characterization
file for an output before the execution...
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