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As tro n o m ica l Data  An aly s is
So f tw are  an d  Sy s te m s

● FITS s tan d ard  e v o lv e s
● JPL ad d s  p lan e tary  d a ta
● Ne w  b ig g e r d a ta  s e ts
● Mo re  co m p u te r p o w e r n e e d e d
  - >  Matt 's  Be o w u lf  Clu s te r p ap e r
● Virtu a l Ob s e rv a to ry  Up d ate
● Pip e lin e s
  - >  He cto s p e c  Pip e lin e  p ap e r
● My  To  Do  Lis t
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FITS
● Don  Wells , co- inven tor o f FITS, re t ired  th is  year 
● FITS MIME typ es  a lm os t  ap p roved  b y IESG
● Sp ectra l coord ina te s  p ap e r (III) a lm os t  ap p roved
● Con troversy over d is to rt ion - >p ap er IV no t  q u ite  
read y
● 6 4 - b it  in tegers  will b e  ad d ed  to  s tand ard
● Keyword  “conven tions” need  to  b e  characte riz ed
● FITS and  the  Virtua l Ob serva tory overlap  b u t  need
  to  connect



OIR Lunch 20041104

JPL
● Mars  Rover Data  sys tem  ta lk
● Mars  Rover Science  ta lk a t  b anq ue t

“Sedimentary” rock found by Spirit Alpha \-scattering spectrometry
of rock possibly altered by water
from Opportunity



OIR Lunch 20041104Paulo Padovani, ST-ECF/ESO, ADASS XIV, 2004-10-26
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So m e  Big  Data  Se ts

● 2 MASS: 1 4  Te rab ytes
● PanSTARRS: 4 0 0 0  Gp ix  im ages / n ig h t  - > 2 .5 Pb / year
● VST: 1 5 0  Gb yte / n ig h t  (on line  win te r 2 0 0 5 )
● GRIST: 2 5 Gb yte / n igh t , 5 0 / year on  Pa lom ar 4 8 - inch
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Nu m b e r Cru n ch in g

Doug  Tod y (NRAO):
● Da ta  exp los ion  will b e  in  a rch ives , no t  necessarily near as tronom er
● Software  is  ag ing , 1 0 - 2 0  years  o ld , with  o ld  d es ign / usage  m od e l
● New p arad igm : d is t rib u ted , m ult iwave leng th , sca lab le
● Virtua l Ob serva to ry p rovid es
     Un ifo rm  d ata  in te rface
     Da ta  access
     Com p u ta t ion  facilit ie s  (GRID)
     Ap p lica t ions?
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CfA Clu s te r Re q u ire m e n ts
● Cost to be spread over the several groups participating.

● Limited personnel resources for hardware and software installation and
  Management.

● Compatibility with existing environment of Linux and SPARC Solaris platforms.

● 64-bit addressing for large data sets in a single process.

● Resource allocation for each group based on size of contribution (i.e. number
  of machines purchased) to the cluster, however "public" access to available
  resources should be provided to the CfA community at large.

Matt Phelps, CfA Computation Facility



OIR Lunch 20041104

Cf A Clu s te r Hard w are
AMD Opteron based SunFire V20z nodes from Sun Microsystems

        - Dual processor, 64-bit capable, 1U rack-mountable servers
        - Runs 64-bit Linux with compatibility for 32-bit applications
        - Existing Sun - CfA relationship made Educational Promotional
          discount possible.

Sun Compute Grid Rack System

        - Pre-assembled 32 node cluster with gigabit network switch all in
          one cabinet.
        - Just add power (a lot!) and a gigabit connection to the public
          network

Matt Phelps, CfA Computation Facility
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Cf A Clu s te r So f tw are
ROCKS Cluster Distribution from http://rocksclusters.org

        - Based on RedHat Enterprise Linux Release 3
        - Supports Opteron Hardware in 64-bit mode
        - "Rolls" of supporting software for HPC computing (MPI, PVFS, etc.),
          Globus Grid toolkit, and Sun Grid Engine batch queueing system
        - Simple install of frontend node, followed by automatic Kickstart
          install of compute nodes via PXE boot

Sun Grid Engine Enterprise Edition

        - Extemely flexible resource queueing system
        - Included in ROCKS distribution
        - Queues based on projects, Unix groups, or individual users
        - Job suspension and checkpointing which allows jobs to be moved
          from node to node without losing previous work

Matt Phelps, CfA Computation Facility
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Cf A Clu s te r Pro b le m s
        - Weight: Cabinet is 1800 pounds (815 kg), machine room tiles need
          to be reinforced.

        - Size: Cabinet needed professional movers to go from loading dock to
          machine room.

        - Heat: AC in machine room may need boosting

        - Power: 60 A 220 V power source needed (4 big plugs [NEMA L6-20P])

        - User accounts: ROCKS uses 411 insted of NIS for user account

          (and other) information which doesn't integrate with our existing
          environment. Seperate accounts (with matching UIDs and GIDs)
          are necessary.

        - Software installs: ROCKS can install any RPM based software on all
          nodes, but non-RPM based software (e.g. IRAF and IDL) is problematic.
          An NFS mounted directory on an existing Network Appliance disk
          server was set up for this. It is a sub-optimal solution because of
          the network traffic.

Matt Phelps, CfA Computation Facility
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CfA Clu s te r Re s o u rce s
       

 - Sun Fire V20z
          http://www.sun.com/servers/entry/v20z/

        - Sun Compute Grid Rack System
          http://www.sun.com/servers/computegrid/

        - ROCKS Open Source High Performance Linux Cluster Solution
          http://rocksclusters.org

        - Sun Grid Engine
          http://gridengine.sunsource.net/

Matt Phelps, CfA Computation Facility
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Re s o u rce  Me tad ata  Mo d e l
IVOA Recommendation:

Resource Metadata

Resource

OrganisationAuthority

Registry

Service

IVOA Working Draft:  VOResource

VORegistry

DataCollection

SkyService

TabularSkyService

VODataService

SimpleImageAccess

SIA

ConeSearch

ConeSearch

CEAApplication

CEAService

VOCEA

as XML

OIR Lunch 20041104Ray Plan te  NCSA ADASS 2 0 0 4 - 1 0 - 2 6
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Virtu a l Ob s e rv a to ry  in  Act io n

Paulo Padovani, ST-ECF/ESO, ADASS XIV, 2004-10-26
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Virtu a l Ob s e rv a to ry  in  Act io n

Paulo Padovani, ST-ECF/ESO, ADASS XIV, 2004-10-26
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Pip e lin e s

Data  red uction  and  ana lys is  p ip e lines  a re  scrip ted , 
b u t
the re  is  a s  ye t  no  ag reeem en t  on  a  scrip t ing  
languag e :

● Python  (a lways  up  and  com ing , b u t  no t  ye t  the re )
● Pe rl (it  can  d o  anyth ing )
● Java  (eve ryone  e lse  u ses  it )
● IRAF (it ' s  p ortab le  and  tuned  to  as tronom y)
● IDL (as tronom ers  know how to  use  it )



Creating Data that Never Die:
Building a Spectrograph Data 

Pipeline in the Virtual 
Observatory Era

by D.J. Mink, W.F. Wyatt, J.B. Roll,
 S.P. Tokarz, M.A. Conroy, N. Caldwell,

M.J. Kurtz, M.J. Geller

Telescope Data Center
Smithsonian Astrophysical Observatory

http://tdc-www.harvard.edu ADASS 20041025



Abstract

Data  p ip e lines  fo r m od ern  com p lex  as t ronom ica l in s trum en ts  do  no t  
b eg in  when  the  d a ta  is  taken  and  end  when  it  is  d e livered  to  the  
u ser.  In fo rm at ion  m us t  flow b e tween  the  ob serva to ry and  the  
obse rve r from  the  t im e  a  p ro ject  is  conce ived  and  b e tween  the  
obse rva to ry and  the  world  we ll p as t  the  t im e  when  the  o rig ina l 
obse rve rs  have  ex tracted  a ll th e  in fo rm ation  they wan t  from  th e  
d a ta .  Fo r the  3 0 0 - fib e r Hectosp ec low d isp ers ion  sp ectrog rap h  on  
the  MMT, the  SAO Teles cop e  Data  Cen te r is  cons truct ing  a  d a ta  
p ip e line  wh ich  p rovid es  a s s is tance  from  p rep aring  and  subm it t ing  
obse rving  p roposa ls  th rough  ob se rva t ion , red uct ion , and  ana lys is  to  
p ub lica t ion  and  an  a fte rlife  in  the  Virtua l Ob serva to ry.  We  will 
d es crib e  ou r s em i- au tom at ic p ip e line  and  how it  has  evo lved  over 
the  firs t  n ine  m on ths  o f op era t ion .

ADASS 20041025
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Hectospec Pipeline



Pro g ram  Co n ce p tio n
● In s trum en t  in fo rm ation  from  the  Web

● Previous  ob se rvat ions  from  ADS and  VO

● Cata logs  from  VO

● Pos it ions  from  im ages  red uced  us ing  VO cata logs  and  
WCSTools

ADASS 20041025

Im wcs



Pro p o s a l Su b m is s io n  an d  
Ev a lu atio n

● Web - b ased  Prop osal- > on line  arch ive  and  d a tab ase  o f p rop osa ls

● Web - b ased  TAC evalua t ion  so ftware- > d a tab ase  o f accep ted  
p rop osa ls

ADASS 20041025



Sch e d u lin g

● Web - access ib le  te le scop e  sched u les

● TAC- ass igned  p rog ram  num b ers  fo llow d a ta  th roughou t  its  life
(<year><A|B|C>- <TAC>- <num b er>, i.e . 2 0 0 4 C- SAO- 1 1 )

ADASS 20041025



Ob s e rv in g  Pre p aratio n

ADASS 20041025

●  Fib er p os it ions  from  PI ob ject  cata logs
●  Sky p os it ions  found  us ing  d eep  a ll- sky cata logs
●  Fib ers  in te ract ive ly as s igned  to  p rog ram  ob jects



Da ta  Acq u is it io n

ADASS 20041025

● 3  e xp o s u re s  p e r p o in t in g  a re  
tak e n  s o
   co s m ic  ray s   can  b e  re m o v e d
● Co n tro l s o f tw are  u s e s  IRAF ICE
● Data  is  im m e d iate ly  f tp 'e d  to  
Cam b rid g e



Data  Acq u is it io n

ADASS 20041025

Ob ject  spect ra  with  n igh t  
sky

Calib ra t ion  lam p  
sp ectra

Dom e fla t  sp ectra



Data  Re d u ctio n

ADASS 2004-10-25

● Loca l IRAF CL and  KSH scrip ts
● IRAF noao .im red .sp ecred  and  noao .twod sp ec

Extracted  sp ectrum  is  m os t ly sky Sam e sp ectrum  withou t  sky



Data  Arch iv in g

ADASS 20041025

● Raw d a ta
● Red u ced  d a ta  in  s ing le  file  p e r p o in t ing
● Red u ced  d a ta  in  one  file  p e r ob ject
● PI' s  have  access  to  the ir d a ta

3 0 0  s tacked  spectra  as  seen  b y SAOim age



Virtu a l Ob s e rv ato ry

ADASS 20041025http://tdc-www.harvard.edu/instruments/hectospec/



Virtu a l Ob s e rv ato ry

ADASS 20041025

Afte r a  p rop rie tary p e riod  a ll sp ectra
will b e  m ad e  availab le  th rough  the  VO
as  we  a lread y d o  fo r som e  o f the  sp ectra
from  ou r FAST sp ectrograp h .



Software

● An IRAF p ackage  con ta in ing  a ll o f the  scrip ts  used  to
   red uce  Hectosp ec software  is  availab le  on  d em and .

● Com p le te  d ocum en ta t ion , includ ing  th is  p resen ta t ion
   is  availab le  a t :

http://tdc-www.harvard.edu/instruments/hectospec

ADASS 20041025
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My  To  Do  Lis t

● WCSTools : Se t  up  use r m ailing  lis t
                     Up g rad e  to  WCSLIB 3 .6
                     Ad d  XML/ VOTab le  p arse r to  ca ta log  search
● Arch ives : Ad d  las t  two years  o f FAST ca lib ra t ion  d a ta
                  Sta rt  s e t t ing  up  acces s  to  d a ta  b y p rog ram
● VO: Se t  up  reg is try in  a  b ox  for TDC arch ives
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UNESCO World
Heritage Site

Annular
Solar Eclipse


