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UsersUsers ExpectationsExpectations fromfrom
the ALMA Softwarethe ALMA Software

•• ALMA Software: the ALMA Software: the usersusers viewview

•• CurrentCurrent status and status and goalsgoals
–– ObservationObservation PreparationPreparation

–– Science Pipeline Science Pipeline 

–– Data Reduction PackageData Reduction Package

•• What the users are (or What the users are (or shouldshould bebe) ) expectingexpecting
forfor EarlyEarly ScienceScience
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The “Camera” Goal

• ALMA delivers images

• The astronomer specifies the science requirements:
– angular resolution
– field of view
– Image fidelity required
– Spectral configuration and calibration precision

• The observing preparation tools derive the observation Stringency

• Stringency concept: (inverse of the) Fraction of time in which the observing
conditions are better than required to perform the project.

• Full service observing with dynamic scheduling

• The ALMA imaging pipeline ensures optimal (within current knowledge) data
processing to produce the image

ESO Garching / Nov 2002 ALMA Status 8
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The “Camera” Goal

Remaining difficulties for Astronomers

• Proper definition of the science requirements
– Compromise Sensitivity / Angular Resolution
– The spectral correlator configuration definition (the correlator is very flexible...)
– a minimum understanding interferometry may still be important.

• High fidelity or very wide field images may require post-processing.

• Full polarization imaging may require post-processing

• Special observations (e.g. moving targets, ...)

• ...

ESO Garching / Nov 2002 ALMA Status 9
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The ALMA software systemThe ALMA software system

•• DevelopedDeveloped byby the Computing IPT (B. the Computing IPT (B. GlendenningGlendenning & G. Raffi)& G. Raffi)

•• Designed to meet a set of Science Requirements prepared Designed to meet a set of Science Requirements prepared byby the the 
ScienceScience Software Software RequirementsRequirements CommetteeCommettee (R. (R. LucasLucas))

•• SubsystemsSubsystems ScientistsScientists (SSR (SSR membersmembers) are ) are responsibleresponsible forfor supportingsupporting
the the developersdevelopers teamsteams and and ensureensure thatthat eacheach subsystemsubsystem willwill meetmeet the the 
scientificscientific requirementsrequirements..

ObservationObservation PreparationPreparation
(Leonardo Testi)(Leonardo Testi)

OfflineOffline Data Data ReductionReduction
((DebraDebra ShepherdShepherd))

((ScienceScience) Pipeline) Pipeline
((ChristineChristine Wilson)Wilson)
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ObservationObservation PreparationPreparation

•• HandlesHandles allall useruser interaction interaction withwith ALMA up ALMA up toto the the executionexecution of of 
the the observationsobservations

–– PhasePhase I (I (proposalproposal preparationpreparation and and submissionsubmission))

–– PhasePhase II (II (observingobserving programmeprogramme preparationpreparation))

–– InteractiveInteractive observingobserving

•• ConceptConcept basedbased on on existingexisting toolstools (Gemini, JCMT, …)(Gemini, JCMT, …)

•• SupportsSupports anan ““ExpertExpert” mode ” mode forfor observatoryobservatory staff and a staff and a 
““NoviceNovice” ” toto ““ExperiencedExperienced” ” useruser mode mode forfor externalexternal usersusers
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ObservationObservation PreparationPreparation
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ObservationObservation PreparationPreparation
•• ALMAALMA--OT OT CurrentCurrent status:status:

–– Phase II Expert mode Phase II Expert mode 
developeddeveloped forfor
IntegrationIntegration//TestingTesting and and 
ATF ATF supportsupport

–– PointPoint sourcesource sensitivitysensitivity
calculatorcalculator developeddeveloped

•• Full ALMA simulator Full ALMA simulator 
beingbeing developeddeveloped withinwithin
the the OfflineOffline Data Data 
ReductionReduction PackagePackage

•• Test planTest plan
–– ExternalExternal useruser teststests startedstarted

((JanJan 2004); 2004); 

–– nextnext test test NovNov 2004; 2004; 

–– ATF ATF testingtesting 11--2Q20052Q2005
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OfflineOffline Data Data ReductionReduction PackagePackage

•• The ALMA The ALMA OfflineOffline DRP DRP willwill bebe basedbased on AIPS++on AIPS++

•• A dedicated set of science requirements A dedicated set of science requirements havehave beenbeen developeddeveloped
forfor the DRP the DRP byby the SSRthe SSR

•• At the time of the At the time of the previousprevious EuropeanEuropean Community Day (Community Day (NovNov
2002) AIPS++ 2002) AIPS++ waswas undergoingundergoing a a deepdeep scrutinyscrutiny byby ALMA ALMA toto
verifyverify itsits useabilityuseability

–– RequirementsRequirements AuditAudit ((basedbased on on availableavailable AIPS++ AIPS++ documentationdocumentation))

–– A so A so calledcalled “IRAMTEST”“IRAMTEST”
•• Phase 1: Implement PdBI Phase 1: Implement PdBI calibrationcalibration routinesroutines in AIPS++in AIPS++

•• Phase 2: Use of AIPS++ to reduce PdBI data by Phase 2: Use of AIPS++ to reduce PdBI data by experiencedexperienced mm mm 
astronomersastronomers

•• PhasePhase 3: Accurate 3: Accurate absoluteabsolute and comparative and comparative benchmarkingbenchmarking
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OfflineOffline Data Data ReductionReduction PackagePackage

•• AuditAudit and and allall phasesphases of IRAMTEST of IRAMTEST werewere completedcompleted betweenbetween
the end of 2002 and the end of 2002 and springspring 2003 2003 

•• IRAMTEST IRAMTEST resultsresults::

–– Phase 1: Partly Phase 1: Partly succesfulsuccesful; ; itit waswas possiblepossible toto complete the complete the 
implementationimplementation of of routinesroutines butbut itit tooktook more time more time thanthan expectedexpected

–– PhasePhase 2: 2: EssentiallyEssentially failedfailed
•• The user interface was found totally inadequate and the softwareThe user interface was found totally inadequate and the software too too 

difficult to usedifficult to use

•• The software was not stable The software was not stable againstagainst useruser mistakesmistakes

•• The software The software failedfailed on on requirementsrequirements thatthat werewere foundfound toto bebe
acceptableacceptable in the in the documentationdocumentation basedbased aa

–– PhasePhase 3: The package 3: The package waswas foundfound toto bebe on on averageaverage a a factorfactor of 4 of 4 
slowerslower thanthan GILDAS (and AIPS/MIRIAD)GILDAS (and AIPS/MIRIAD)
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OfflineOffline Data Data ReductionReduction PackagePackage

•• The ALMA project (and NRAO) The ALMA project (and NRAO) tooktook anan aggressive aggressive attitudeattitude toto
attackattack and solve the AIPS++ and solve the AIPS++ problemsproblems

•• A A seriesseries of of TechnicalTechnical reviewsreviews havehave beenbeen performedperformed::
–– NRAONRAO--AIPS++ AIPS++ TechnicalTechnical ReviewReview 1Q20031Q2003

–– ALMA PDR/CDR1&2 1Q2003, 2Q2003, 2Q2004ALMA PDR/CDR1&2 1Q2003, 2Q2003, 2Q2004

•• The software is now project The software is now project drivendriven ((toto fitfit ALMA/VLA ALMA/VLA needsneeds) ) 
and and itit isis no more no more offeredoffered asas a a generalgeneral packagepackage

•• AnAn InternalInternal and and ExternalExternal UserUser Test Plan Test Plan hashas beenbeen
implementedimplemented

•• PeriodicPeriodic benchmarkingbenchmarking on on everyevery subsystemsubsystem of the package of the package isis
beingbeing performedperformed

•• TransitionTransition fromfrom the old the old GlishGlish toto ACS/ACS/PythonPython. . RedesignRedesign of the of the 
((GraphicalGraphical) ) UserUser InterfaceInterface
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Offline Science Software Offline Science Software 
Development & Test ScheduleDevelopment & Test Schedule

Single Field
VLA & PdBI
13mm 1/3mm

Small Multi-fld Mosaic

Interferometer/TP combo

Sim Data: TP & Mosaic (separate)
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Requirements Audit:Requirements Audit:

4%2%U

12%26%I

27%6%A/E

57%66%A

TST1 TST1 
Audit Audit 

ResultsResults

First First 
Audit Audit 

ResultsResults

Grade
•• 106 requirements graded: 106 requirements graded: 

–– 57% A: Adequate (all necessary 57% A: Adequate (all necessary 
functionality available)functionality available)

–– 27% A/E (some enhancement would be 27% A/E (some enhancement would be 
nice)nice)

–– 12% Inadequate (function not possible or 12% Inadequate (function not possible or 
severely limiting). severely limiting). 

None of the requirements graded I None of the requirements graded I 
prevented processing of any datasetprevented processing of any dataset

•• Comparison of the first ALMA Offline Comparison of the first ALMA Offline 
Subsystem Audit (based mostly on Subsystem Audit (based mostly on 
documentation, limited testing of documentation, limited testing of VLA VLA 
data onlydata only).   Percentage of requirements ).   Percentage of requirements 
with A and A/E grades increased from with A and A/E grades increased from 
72% to 84% during TST2.  

Grade

72% to 84% during TST2.  
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Offline Subsystem Performance RequirementsOffline Subsystem Performance Requirements
AIPS++ & AIPS++ & GildasGildas ComparisonComparison

PdBI GG Tau at 1 & 3mm spectral line, extended to 64 ants via simulation

* Phase III AIPS++/Gildas comparison with same data: A2/G = 4 (Mar 2003)
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Offline Subsystem Performance RequirementsOffline Subsystem Performance Requirements
AIPS++, AIPS & AIPS++, AIPS & MiriadMiriad ComparisonComparison

VLA gravitational lens in polarized cm continuum, self-cal, 
time extended via simulation

* AIPS++/AIPS comparison with same data: A2/A ~ 4 (Aug 2003)
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((ScienceScience) Pipeline) Pipeline

•• BasedBased on AIPS++ on AIPS++ routinesroutines calledcalled byby the pipeline the pipeline 
infrastructureinfrastructure

•• HeuristicsHeuristics beingbeing developeddeveloped in in EuropeEurope

•• First First UserUser TestsTests (1Q2004) (1Q2004) succesfulsuccesful: the pipeline : the pipeline automaticallyautomatically
calibratedcalibrated and and imagedimaged the the samesame datasetsdatasets usedused forfor the the 
AIPS++ AIPS++ teststests

•• Pipeline Pipeline heuristicsheuristics willwill requirerequire a “a “learninglearning” ” periodperiod withwith realreal
ALMA data ALMA data hencehence data data processedprocessed through the through the sciencescience pipeline pipeline 
willwill notnot bebe offeredoffered toto the the generalgeneral usersusers in the in the earlyearly daysdays of of 
ALMAALMA
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Pipeline User Test 1 ResultsPipeline User Test 1 Results
GRB 040329
Pipeline image

Offline (glish)-Pipeline 
(ACS/python) image

GRB

GG Tau, 3mm continuum
Pipeline imagerms=0.0025mJy/bm

Peak=0.49mJy/bm

rms = 0.47mJy/bm

Peak  = 7.2 mJy/bm

rms=7.8e-4mJy/bm

Peak=7.5e-3mJy/bm

(Less than 1% 
difference, slight 
divergence after 
CLEAN iteration 
~800)

(http://www.aoc.nrao.edu/~dshepher/alma/testreports/Pipeline.TestReport1.txt)

rms = 0.0mJy/bm

Identical images

Offline (glish)-Pipeline 
(ACS/python) image
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ExpectationExpectation forfor EarlyEarly ScienceScience

•• ObservationObservation PreparationPreparation
–– AllAll modesmodes offeredoffered toto the the usersusers willwill bebe supportedsupported fromfrom the the NoviceNovice

toto the the ExpertExpert levelslevels..

–– At the At the veryvery beginningbeginning of of EarlyEarly ScienceScience, the , the NoviceNovice mode mode 
behaviourbehaviour willwill bebe mostlymostly basedbased on on expectationexpectation fromfrom simulationsimulation
and and initialinitial testingtesting ratherrather thanthan on a on a solidsolid experienceexperience withwith ALMAALMA

•• ScienceScience PipelinePipeline
–– Not available Not available toto the the usersusers forfor EarlyEarly ScienceScience ((itit willwill bebe in the in the 

learniglearnig phasephase))

•• OfflineOffline Data Data ReductionReduction PackagePackage
–– All modes offered will All modes offered will havehave beenbeen fullyfully testedtested and and supportedsupported

–– No No GraphicalGraphical UserUser Interface Interface willwill bebe availableavailable forfor EarlyEarly sciencescience

–– A A solidsolid wellwell testedtested UserUser Interface and Interface and scriptingscripting languagelanguage basedbased
on on PythonPython willwill bebe availableavailable
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