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Astronomical Data An
Software and Sys

* FITS standard evc
* JPL adds plane
* New bigger de
* More comp €
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JPL

* Mars Rover Data system talk
* Mars Rover Science talk at banquet

Escher ! Virginia

“Sedimentary” rock found by

Telescope
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ASTROPHYSICAL VIRTUAL OBSERVATORY

Astronom (}/dlln the XXI century
Gz

Radical changes are nee

= Huge surveys: 100M sources at <3k spectra/night =
>100 yr!

= Ever fainter sources: surpassed the identification limits
of 8 - 10m telescopes (R4 & 25)

= Huge data collections: downloading Sloan Digital Sky
Survey (SDSS) DR3 (~ 1/2 of total) images (% NBr=

~ 2.3 months at 1 Mb/s (ESO’s speecé) catalogs (2.3
Tb) = ~ 1 month. On DVDs = ~ 1 00 of them.

And analysis?? (similar size for MACHO 2MASS etc ...)
= Ever increasing amount of data (~ 1 Tb/night)

Oct. 26, 2004 P. Padovani, ADASS XIV 2
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e 2MASS: 14 Terabytes

* PanSTARRS: 4000 Gpix image
* VST: 150 Gbyte/night (onh

* GRIST: 25Gbyte/night,

Telescope
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Doug Tody (NRAO):
* Data explosion will be in archives,
* Software i1s aging, 10- 20 years old
* New paradigm: distributed, tiwave
* Virtual Observatory provides

Uniform data interface
Data access

8
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CfA Cluster Requireme

* Limited personnel resources for hardw
Management.

Matt Phelps, CfA Cao OIR Lunch 2004-11-04



CfA Cluster
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CfA Cluster Softwar

ROCKS Cluster Distribution from http://rocksclusters.org

- Based on RedHat Enterprise
- Supports Opteron Hardwar

OIR Lunch 2004-11-04



CfA Cluster Problem

to be remforced

- Size: Cabinet needed professional
machine room.
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CfA Cluster Res

- Sun Fire V20z
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Registry Model

Searchable
Registry

Iﬁ?ﬁlshir% = = Full
Registry Y Searchable
Q; Registry

Data
Centers

Publishing
Registry

Local
Searchable
Registry

OIR Lunch 2004-11-04



Registry Model

, Searchable
haI’VGSt d Registry

Iﬁ?ﬁlshir% = = Full
Registry Y Searchable
.;L\ Registry

Data
Centers

Publishing
Registry

Local
Searchable
Registry

OIR Lunch 2004-11-04



Registry Model

, Searchable
haI’VGSt d Registry

Local L &

Publishing
Registry

— & Searchable
Q; Registry

Data
Centers

Publishing
Registry

Local
Searchable
Registry

OIR Lunch 2004-11-04



Registry Model
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Registries in Use:
DataScope

JHU/STScl
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Resource

Resource Metadata Mode
IVOA Recommendation:
Resource Metadata
IVOA Working Daft: VORespurce

VOCEA

Organisation Service \ ' CEAApplication
Registry VODataService CEAService

/ DataCollection

SkyService

/ TabularSkyService

ConeSearch 7 SIA
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ASTROPHYSICAL VIHTUAL OBSERVATORY VO FI rSt SCI e nce I

= First refereed astronomical paper enabled via
end-to-end use of VO tools and systems:
“Discovery of optically faint obscured quasars
with Virtual Observatory tools”,
Padovani, Allen, Rosatl & Walton 2004 ARA,
424, 545

\\\
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ASTROPHYSICAL VIRTUAL OBSERVATORY

Relevant Quotes ...
= Slashdot 74

« “We are using laboratories which don't
physically exist to detect things we can't
actually see ...”

» "It’s official: The Universe Sucks”

e Deutschland Radio

» “The observatory might be virtual but the
science is very real!”

P. Padovani, ADASS XIV

Paulo Padovani, ST-ECF/ESO, ADASS XIV, 2004-10-26 OIR Lunch 2004-11-04






Creating Data that Never Die




Abstract

Data pipelines for modern complex astronomical i
begin when the data is take and end w it
user. Information must flow betweer :

observer from the time a project is conce

observatory and the world wel C
observers have extracted all the
data. For the 300- fiber Hectospe
the MMT, the SAO Telescope l.
pipeline which provides assiste
observing proposals through
publication and an afterlife
describe our semi- auto
the first nine months o
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Hectospec Pipeline

Proposal
Planning

Proposal |
Submission

Data Transfer
and Distribution

software

Data
Reduction

Quality v ontrol :
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Proposal Submission and
Evaluation

* Web-based Proposal-> online archive and database ¢

0

roposa
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* Web-based TAC evaluation software- > database of accep
proposals
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Scheduling

* Web- accessible telescope schedules

* TAC-assigned program numbers follov
(<year><A|B|C>- <TAC>- <number>, 1.e.

‘aa t
004 C-
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SMTHSONIAN ASTROPHYSICAL OBSERVATCIRY ADASS 2004-10-25
Data Center



Observing Preparatio
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Data Acquis itic
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Data Reduction

HOADS TRAF WE 1 2a-EXPORT mink B
[halasta 2.ne[#,11]: halad ]

1 halo%:30_12_04% wa fitsll  corr wel= -215.60 (7363 kefsec A= 3.82

Extracted spectrum is mostly sk

* Jocal IRAF CL and F
* ]JRAF noao.imred.specre

ADASS 2004-10-25
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Data Archiv

300 stacked s

® Reducec
* PI's
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Virtual Observatory

Q}ML‘E};’:&&&EW Hectospec 300-Fiber Spectrographf

Data Center

TDC HOME j TDC SEARCH § CONTACT TDC m OIR SEARCH ]| CONTACT OIR

Hardware

Hectospec is a moderate-resolution, multiohject optical spectrograph fed by 300 optical fibers. |t operates at the {5
Cassegrain focus of the B.7-meter MT on hount Hopkins in Arizona, The instrument is composed of a robotic
positioner and a large, bench-mounted spectrograph, joined by a bundle of 25m long optical fibers. Dual robots,
dubbed Fred and Ginger, reconfigure all 300 optical fibers in just 300 seconds.

[Preparation] [Observation] [Reduction] [Distribution] [Archiving]

Processing
Getting Good Coordinates for Hectospec Hectospec Header Keyword Dictionary

Sample
Image

(Ciick for
larger image)

Mkt 5 S0 Fiini 201, M2 o 2 m i  Mhins ORI -k BN WD o e ek AT -k N

Sampl e rn;c CRELL IO E T R R D EF T
e 4

Extracted
Spectra

B -
a5 A0 WD AR W0

Sameluniih 0 anguira o 111 BT T Sams longih S angutrane e 11 BT Nasslesiih i1 anuiram e 111 DT

{Good signal-to-noise data from a very preliminary reduction of engineering data taken in Qctober 2003
(absorption and emission lines are marked based on cross-correlation redshifts)
(Click for larger graphs)

Here is some information on sky subtraction testing.

63 Telescope
SMATHECHLAN ABTROPHYEICAL OBSERVATORY ADASS 2004-10-25
LCata Center



Virtual Observatory

&u._ﬁjﬂﬁ,ﬁmm, FAST Spectrograph Archive Search
rata Center

Search the Updated Zwicky Calaloy
Search the Z-Machine Spedragraph Archive ""H‘“ L"r :“5?7&5';?’?“’:.
Search the MMT Spedrograph Srchive L LR Sekain

RFN (yyyymmdd.nonn) | Right Ascension |
or Otect Name (hhnim:ss.s55)
Search |Ij"| RFH x| Jzooo = Declination I

Search m {ddmim:ss.555)
Swearch Radius | Slarting date |
(arcseconds) Cyyyy - mim-dd or frac. year)
Enicling da’uz-l
{yyyy-mm-id or frac. year)

‘FPublic FAIT data {fastpub)

Cfd BOUAP 405 run 14 Mor 30T -
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® An IRAF package containing @
aVva

.delescope
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