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Centre:Centre:

interaction with and support to the usersinteraction with and support to the users
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ALMA Operations
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Science OperationsScience Operations
AstronomerAstronomer’’ss
perspectiveperspective

Principles:

 Non-experts should be able to use ALMA
♣ Dynamic scheduler to match observing conditions
♠ Reliable and consistent calibration
♦Data public in timely fashion
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ALMA in operationsALMA in operations

San Pedro (OSF) Operations Support Facilities
      array scheduling + operations
          quick-look reduction
          maintenance and repair antennas  +  instruments
Santiago (SCO) Santiago Central Office
       issues of calls
         TAC (Time Allocating Committee) process
         SB (Scheduling Block) checks
         pipeline data reduction
         quality assessment
         production of archive

AOS
OSF
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The Regional
centres



IRAM school Grenoble 10/10/08

ALMA Operations:
Three ALMA Regional Centres - ARCs

Joint ALMA Observatory

NA ARCEU ARC
(ESO)

EA ARC

NAOJ

“Satellite”
EU ARCs

NAASC
ARCs provide basic user
interface, as well as basic
archive, software, and
hardware maintenance
and development

Enhanced User Services

Enhanced services are
needed to provide advanced
user support, algorithm
development, student
programs, EPO, grants

Essential to realize the full
benefits of ALMA
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The The ARCs ARCs and their relation to the JAOand their relation to the JAO
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The ALMA Regional The ALMA Regional CentresCentres

• Core functions
Scientific support services

– Proposal & observation
preparation user support

– Basic data analysis
– ALMA Archive operations:
    host copy, data package

delivery
– OSF AoD shifts (CSV)
– Science community

development

• Additional functions
Extended archive & data reduction

support
– f2f help
– Advanced pipeline
– Archival research projects

Support for special projects
Science community development
    - basic training, schools,
      workshops

version D (approved):
in the core functions

+ f2f help during first years
+ archival research help
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Meaning of ALMA
Operations
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What does scienceWhat does science
Operations mean?Operations mean?

• Phase I + II proposals through ARCs
(time estimator, end-to-end data simulator)

• Scheduling blocks to OSF
• Data taken in service mode, dynamic

scheduler selects programmes according to science
rating weather conditions, array configuration,
consistent calibration

• Pipeline data reduction, quality control,
archive

• Advanced data reduction at ARCs
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Getting ALMA time
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Getting ALMA time

 Joint ALMA Observatory issues calls for proposals
• Register on the ALMA web page

• Prepare a proposal with the ALMA Observing Tool

• user can contact their ARC node for assistance

       European ARC provides documentation
  ALMA Observatory (with ARCs help)

coordinates   refereeing process

  Program Review Committee ranks proposals
  Executives approval

Phase I
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Getting ALMA time

 Joint ALMA Observatory issues calls for proposals
• Register on the ALMA web page

• Prepare a proposal with the ALMA Observing Tool

• user can contact their ARC node for assistance

       European ARC provides documentation
  ALMA Observatory (with ARCs help) coordinates

refereeing process

  Program Review Committee ranks proposals
  Executives approval

Phase I
MAKE A PROPOSAL! 

Scientific case 
Instrument setup: frequency
                                rms

 S/N
                                source extension

 spatial resolution 
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the ALMA software shall offer an easy to use
interface to any user and should not assume
detailed knowledge of millimetre astronomy
and of the ALMA hardware

The ALMA observing tool
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Getting ALMA time

 Phase I: Proposals are submitted using ALMA
Observing Tool

Phase II: Successful PIs submit observing
programme using the Observing Tool

Preparation of the scheduling blocks

European ARC helps with observation planning
and validates observing schedule

Phase II
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The ALMA observing tool
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JAO ARCs

PS Phase 1

Project

PRC

PS Phase 2

Technical
feasibility

Scheduling

JAO Medium
Term Queue

Long
Term Queue

Archive

ALMA DATA FLOW

Blocks
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Getting ALMA data
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Getting ALMA dataGetting ALMA data

 Queue based dynamic scheduling
  Pro g ram s  a re  com po s e d  o f 3 0 -6 0  m in  s c he du ling  b lo cks

  Raw data pass through multi-tiered quality assurance
  Com b ina t io n  o f on-s it e  du t y  a s t ro nom e r, ARC s t a ff, a nd

a u t om a t e d  che cks

  Data proceeds to pipeline and archiving
  Da t a  a va ila b le  from  ARC ( ESO)   wit h in  ~ 2  we e ks  ( TBD, qu ic ke r

if in t e rne t  a va ila b le )

  Pip e line  p ro duc t s  ( im a g e s  a nd  c a lib ra t e d  u -v d a t a ) , raw  d a t a ,
o ff-line  d a t a  p ro c e s s ing  s o ft wa re  made  a va ila b le  t o  PIs

  Expe rt  ha nd s -o n  d a t a  re d uc t io n  he lp  from  ARC nod e s  s t a ff

p ro vid e d  on  re q ue s t , he lp d e s k a ls o  a va ila b le  a t  ESO
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Main ALMA
Archive

ALMA
Regional Center
North America

ALMA
Regional Center

Europe

ALMA
Regional Center

Japan/Asia

ALMA
Science
Archive

ALMA
Frontend
Archive

Archive nodes at the OSF, SCO and the ARCs

•ARC archive nodes delivered,
commissioned and activated as soon
as possible after SCO archive.
•During science operations ARC
nodes are synchronized with the
central archive through internet
(small data sets) or via physical
media. OSF connected to SCO via high-bandwidth. It MUST be always

possible to operate ALMA even if the internet link does not work

The ALMA archives and data distributionThe ALMA archives and data distribution
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Arch ive  In t e ra c t io ns
The ALMA ArchiveThe ALMA Archive
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Data volume

1 year nominal ALMA

is 200 TB.

we’ve planned for

200 TB during the ‘early’

years in total.

no backups! The ARCs are

the backups.

Replication to ARCs using media

if necessary and over network once possible.
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High level concepts

SCO is hub for bulk and

meta-data.

OSF archive is hidden. Data

are first replicated to SCO and

from there to the ARCs.

In general everything is replicated

to the ARCs; in practice part of the monitor

and log data might be irrelevant.

Proposals are submitted to the SCO and replicated

to the ARCs. OT submission interface talks to SCO.
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Da t a  re duc t io n
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suite of C++ application libraries packaged through
 a Python scripting interface
extensively tested

C.A.S.A.: Common Astronomy Software Applications
 Primary goals: supporting the data post-processing
needs of the next generation of radio astronomical
telescopes such as ALMA and EVLA projects

The ALMA offline reduction
package (CASA)
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How  many  pe op le
do  we  ne e d ?
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Chilean ALMA Operations

·The  de p a rt m e n t  o f s c ie nc e  ope ra t io ns  (DSO)

Antenna
operations group
16 operators

Programme
management
group
15+9 astronomers
(staff+fellows)

Data management
group
2 managers
4 system astronomers
OSF archive (6)
SCO archive (6)

Management
Head of science operations, 2 assistants
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Europ e a n  ARC

Manag e r

As s is t a n t

Us e r s uppo rt

( 7 +5 a s t ro nom e
rs + s c ie n t is t s )

Arch ive  fa c ilit y

5  op e ra t o rs

ALMA Operations: ALMA Regional Centres:
Full Operations

No rt h  Ame ric a  ARC

Manag e r

As s is t a n t

Us e r s uppo rt

( 7 +5 a s t ro nom e rs
+ s c ie n t is t s )

Arch ive  fa c ilit y

5  op e ra t o rs

Ea s t  As ia  ARC

Manag e r

As s is t a n t

Us e r s uppo rt

( 4 +4 a s t ro nom e rs
+ s c ie n t is t s )

Arch ive  fa c ilit y

5  op e ra t o rs
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The ALMA Regional The ALMA Regional CentresCentres

The European ARC
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 the European ARC the European ARC
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The ALMA Regional The ALMA Regional CentresCentres

The European ARC network
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♦

♦

♦

♦
♦ : under
discussion

The European ARC 
network
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ARC nodes tasksARC nodes tasks
(additional functions)(additional functions)

•Extended archive and data reduction support:
–f2f data processing support in a dedicated physical location
–modified pipeline versions
–re-processing of large and/or complex datasets
–advanced simulation development
–advanced algorithm development and use
–help with archival research projects
–Support for special projects: public surveys and large
programs

•Science community development:
–support for ALMA research (e.g., basic training for new users),
post-doctoral fellowships, training schools and workshops
–ALMA-related specific science workshops, leading science
community development activities with ad-hoc assistance from
the ESO ARC and advanced public outreach
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ARC nodes: location and expertise

Bonn-Cologne-Bochum (D) (F.Bertoldi)
expertise: Infrastructure for advanced data analysis and modeling (incl. Cologne Database for Molecular

Spectroscopy), Polarimetry, Astrometry, Pipeline heuristics, Automatic data calibration

IRAM (F,D,E) (F. Gueth)
expertise: calibration, phase correction, polarimetry, imaging simulator, SMA configurations, schools

Bologna (I) (J. Brand)
expertise: data handling (GRID techniques), mosaicing, coordinating surveys/key-projects, polarimetry

Manchester (UK) (T. Muxlow)
expertise: data analysis, archive, data reduction heuristics, proposal preparation

Onsala - Nordic node (S,DK,SF) (J. Conway)
expertise: multi-frequency synthesis, GRID computing, phase modeling, self-calibration, astrometry,

deconvolution, astrochemical modeling and radiation transfer

Leiden (NL) (M. Hogerheijde)
expertise: high-frequency imaging, wide field imaging,data analysis tools

Portugal + Switzerland + Czech Republic + Belgium (Lisbon, Geneva Obs., Ordenjov Obs)  express
interest
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What What ARCsARCs
are going to doare going to do        

   -   Participating in software pre-release tests
   -   Commissioning (as a means of pre-AoD training)

• PST submission support (Phase I support)
•    Phase II support
        -  helpdesk
        -  SB verification
• Offline & data reduction help-desk support
• Documentation (End-user doc + web content)
• Astronomer on Duty
• Coordination meetings between ARCs, JAO
• Science Verification
• TAC Support (technical feasibility assessment)

} Pre-Ops

 Full Ops}
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What ARC nodesWhat ARC nodes
are going to doare going to do        

   -   Participating in offline software tests
   -   Commissioning?

• Face to face help for Phase I and II
• Offline & data reduction face-to-face support
• Advanced data reduction
• Training of students, schools
• Science Verification?
• Special Projects

} Pre-Ops

 Full Ops}
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Current TimelineCurrent Timeline
2008 Continue Prototype System Testing (Socorro)
2008-2009 ARCs testing of observing tool, offline reduction software,

pipeline heuristics
Early 2008 First antenna arrival and testing at ALMA site
Late 2009 Commissioning Begins with 3-element array
2010 Science Verification begins

- 6+ antennas, 2+ bands, continuum & spectral line, 1km 
baselines

- Off line data reduction
2011 Early Science begins (16 antennas, … baselines)
2012 Pipeline images for standard modes
2013 Baseline ALMA Construction Complete
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Community InputCommunity Input
into the operations of the Global
ALMA project and the EU ARC

 In t e rna t io na l communit y  inpu t  in t o  t he  ALMA
pro je c t  ( via  t he  ALMA Boa rd )  is  t h ro ug h  t he
ALMA Sc ie nc e  Advis o ry  Comm it t e e  (ASAC)

 Europ e a n  communit y  inpu t  in t o  t he  ALMA
pro je c t  a nd  ope ra t io n  o f t he  EU ARC is
t h ro ug h  t he  Europ e a n  ALMA ����Sc ie nc e  Advis o ry
Comm it t e e  ( ESAC)

http://www.eso.org/projects/alma/administration/committees/esac

http://www.alma.nrao.edu/committees/ASAC/
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·Eve ry  a s t ro nom e r will b e  a b le  t o
o b s e rve  wit h  ALMA

·Eve ry  a s t ro nom e r will g e t  he lp  from
p ro po s a l s ubm is s io n  t o  d a t a  d e live ry
(ESO ro le )

·Advanc e d  a nd  s p e c ia l p ro je c t s  will
g e t  he lp  a s  we ll (ARC nod e s  ro le )

·As t ro nom e rs  will b e  t ra ine d , if t he y
wis h

ALMA Operations mean
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Que s t io ns ?


