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10: 00 - 13: 00
And
13: 00 - 16: 00
16: 00 — 21:00
16: 30 — 18: 00
19: 00 - 21: 00
8:30 — 9:00
9:00 - 10: 15
10: 30 - 11:00
11:15 - 12:15
12: 15 - 13:45
12: 30 - 13:45
13:45 - 15: 15
16: 00 — 17: 30
18: 00 — 21:15
8:30 — 9:00
9: 00 — 10: 30
10: 30 — 11:00
11:15 - 12: 15
12: 15 - 13:45
12: 30 - 13: 00
13: 45 - 15: 15
15: 30 - 16: 00
16: 00 — 17:15
18: 30 — 21:30
8:30 — 9:00
9: 00 - 10: 30
10: 30 — 11:00
11:15 - 12: 15
12:15 - 13:45
12: 30 - 13:00
14: 15 - 16: 00
1545 — 1600
16: 00

Pasadena, Californi a USA

Confernce at a Glance

SUNDAY OCTOBER 24, 2004
Hunti ngton Gardens and Miseum Tour (1
hour gui ded, 1% hour self-guided)

Regi stration
FI TS (BoF. 1)
Recepti on
MOoNDAY OCTOBER 25, 2004
Pl enary Session Dr. George Hel ou, |PAC
Executive Director
| magi ng Al gorithns (0O1)
VOSpec: A tool for handling Virtua
Observatory conpliant Spectra (FM 1)
Ground- based Observatories | (O2)
Lunch
Focus Denmpnstration
Great Space Observatories (O3)
Future Ast ronomi cal Data  Anal ysis
Envi ronnments ( BoF. 2)

Sky I ndexation, Pixelization, and the
VO ( BoF. 3)
JPL Tour, Miuseum Miltimssion I|nmage
Processi ng Laboratory

TUESDAY QCTOBER 26, 2004
Pl enary Session Dr. David Baltinore,
President Caltech

Great Space Cbservatories | (O4)

Focus Denpnstration

The Virtual Observatory: Handling the
Dat a (Ob)

Lunch

Focus Denonstrati on)

The Virtual Observatory: Gid (06)
Spitzer Pride - Science User Tools
(FT. 4)

The Virtual Observatory: Mning and
Anal ysi s (0O7)
Banquet
WEDNESDAY QCTCBER 227, 2004
Pl enary Session Dr. Charles Elachi
Director JPL
Ground- based OQbservatories |1 (0B)
Focus Denpnstrations
Det ection Al gorithnms (09)
Lunch
Focus Denpnstration)
More Al gorithns (OL0)
Cl osi hg Remarks
Conf erence C osed

ADASS XI V

Hunt i ngt on
Gar dens and
Miseum
Cor dova
Mapl e
Pi azza

Justi ne
Justi ne
Aspen
Justi ne
Aspen

Justi ne
Mapl e

Cypress
JPL

Justi ne

Justi ne
Aspen

Justi ne

Aspen
Justi ne

Aspen
Justi ne

Front Runner
Justi ne

Justi ne
Aspen
Justi ne

Aspen
Justi ne
Justi ne
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Program

Sunday Cctober 24, 2004

TIME ACTI VI TY L ocCATI ON
10: 00 — 13: 00 Hunti ngton Gardens and
Museum Tour (1 hour
gui ded, 1% hour self-
gui ded)

Hunt i ngt on
Gardens and Miuseum

13: 00 — 16: 00 Hunti ngton Gardens and
Museum Tour (1 hour

gui ded, 1% hour self- Hunt 1 ngt on

Gardens and Museum

gui ded)
16: 00 — 21:00 Regi strati on Cor dova
16: 30 — 18: 00 FI TS (BoF.1) Mapl e
19: 00 — 21:00 Recepti on .
Pi azza
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Monday Oct ober
TI ME
8:00 — 17:00
8:00 - 17:00
10: 00 — 17: 00
8:30 — 9:00
9: 00 — 10: 15

10: 15 - 11:15

10: 30 — 11: 00

11: 15 - 12: 15

12: 15 — 13: 45

12: 30- 13:00

13: 15 — 13: 45

Pasadena, California USA ADASS XI V
25, 2004
ACTI VI TY L ocATI ON
Regi stration Cor dova
Poster Session (Pl) Piazza
Exhi bit Denonstrations Magnol i a
Pl enary Session Justi ne

Dr. Ceorge Hel ou, |IPAC Executive Director

| magi ng Al gorithnms (O1) Justi ne

9:00 Blind Deconvol ution and Super
Resolution Imging Al gorithm (OL.1)
- Tony Chan

9:30 Visual Data Mning of Astronomc
Data Wth Virtual Reality Spaces:
Under st andi ng t he Under | yi ng
Structure of Large Data Sets (OL.2)-
Jul i o Val des

10: 00 Hires: Super-resolution for t he
Spitzer Infrared Telescope (OL.3)-
Charl es Backus

Br eak Pi azza

VOSpec: A tool for handling
Vi rtual Observatory conpliant Aspen
Spectra (FM 1)

Gr ound- based hservatori es I Just i ne
()

11: 15 Pan- STARRS (2.1)- N ck Kaiser

11: 45 The 2MASS Extended M ssion and
Ancillary Data Products (O2.2)- Roc

Cutri
Lunch
XSA : XMM Newt on Sci ence Archive A
(FM 2) Spen
TOPCAT & STI L: Starlink
Tabl e/ VOTabl e Processi ng Aspen

Software (FM 3)
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13:45 — 15:15

16: 00 — 17: 30

17:45 - 19:15

18: 00 — 21: 15

Pasadena, Californi a USA ADASS Xl V

Great Space (bservatories () Justi ne
13:45 The G eat Qbservatories Oigins Deep
Sur vey (GOODS) (38. 1) - Ant on
Koekenoer

14: 15 |INTEGRAL and its Science Data Centre

(33.2)- Roland Valter
14: 45 XMM Newt on: Approaching 5 vyears

of

successful science operations (3. 3)

- Carlos Gabri el
15: 00 GaiaGid: Its I mplication

and

| mpl emrentation (03.4)- S. G Ansar

Future Ast rononi cal Data Mapl e
Anal ysi s Environnments (BoF. 2)

Sky I ndexation, Pi xel i zati on, Cypress
and the VO (BoF. 3)
Pyt hon (BoF. 4) Mapl e

Custom zing and Extending DS9: Cypress
Communi ty di scussion (BoF.5)

JPL Tour, Miseum Miltimssion

| mage Processing Laboratory JPL

- 10 -



Cct ober 2004

Pasadena, Californi a USA ADASS Xl V

Tuesday Cctober 26, 2004

TI ME
8:00 — 17:00
8:00 - 17:00
8: 00 — 17:00
8:30 — 9:00
9: 00 — 10: 30

10: 15 - 11:15

10: 30 — 11: 00

11: 15 - 12: 15

12: 15 - 13: 45

12: 30 - 13: 00

13: 15 — 13: 45

ACTI VI TY L ocATI ON
Regi stration Cor dova
Poster Session (P2) Piazza
Exhi bit Denonstrations Magnol i a
Pl enary Session Justi ne

Dr. David Baltinore, President Caltech

Great Space (bservatories | (O4) Justine
9:00 The  Spitzer Space  Tel escope -
Science Results and Data Analysis
Chal | enges (O4.1)— M chael Werner
9:30 Spitzer Space Tel escope Dat a
Processi ng and Al gorithmc
Compl exity (O4.2)—- Mehrdad Moshir
10: 00 The WMars Exploration Rover |naging
System (4. 3)— Justin Mk

Br eak Pi azza

Tam ng the Measurenent Equation
with MeqTrees (FT. 1) Aspen
The Vi rtual Qbservat ory:
Handl i ng the Data (Ob)
11: 15 Science wth Virtual bservat ory
Tools (0b.1) — Paol o Padovani
11: 45 Interoperability in action: t he
Al adi n Experience (0b.2) - F
Ochsenbei n
12: 00 VOSpec: A Tool for handling Virtua
Qbservatory conpl ai nt Spectra (0b. 3)

Justi ne

— Pedro Osuna
Lunch
Mont age: An Astronom cal | nmage
Mosaic Service for the NVO Aspen
(FT. 2)

A Denb of Python Tools for
Anal ysis and Visualization of Aspen
Astrononi cal Data (FT. 3)

- 11 -
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13:45 — 15:15 The Virtual GObservatory: Gid

15:15 - 16: 00

15: 30 - 16: 00

16: 00 — 17:15

18: 30 — 21: 30

Pasadena, Californi a USA ADASS Xl V

Justi ne
(06)

13:45 Using Gid Technologies to Support
Large-Scale Astronony Applications
(06.1) — Eva Dell man

14: 15 Features of the AstroGid approach
to Virtual Observatory Architecture
(06.2) — Tony Linde

14: 30 Deploying the AstroGid: Science Use
Ready (06.3) — Nicholas A Walton

14: 45 Reliable, Automatic Transfer and
Processing of Large Scale Astronony
Dat asets (06.4) — Tevfik Kosar

15:00 A Franmework for Par al | el Dat a
Analysis on a Distributed Gid
(06.5) — Jeffrey P. Gardner

Br eak Pi azza

Spitzer Pride - Science User Aspen
Tool s (FT. 4) P
The Virtual GObservatory: M ning .
and Anal ysis (O7) Justl ne
16: 00 Registries and Publishing in the
Virtual Qbservatory (0O7.1) - Ray
Pl ant e
16: 30 OpenSkyQuery & OpenSkyNode - the VO
Framework to Federated Astronony
Archives (0Or7.2) — WIlliam O Ml | ane
16:45 VO-Enabling a mmjor astronom cal
anal ysi s and reduction software
system (Or7.3) — David Garetta
17:00 An NogM A gorithm for Catal ogue
Mat ching (O7.4) — Drew Dever eux

Dr . Raynmond Arvidson, Deput y

Pri nci pal | nvesti gat or, Mars  Front Runner

Expl orati on Rover M ssion - Sant a
Anita

Spirit and Cpportunity: The Racetrack

Mars Expl orati on Rover M ssion

- 12 -
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Wednesday Cctober 27, 2004

TIME
8:00 — 12: 00
8:00 - 16:00
8:00 - 16:00
8:30 — 9:00
8: 30

9: 00 - 10:30

10: 15 - 11:15

10: 30 — 11: 00

ACTI VI TY L ocATI ON
Regi stration Cor dova
Poster Session (PM Piazza
Exhi bit Denonstrations Magnol i a
Pl enary Session Justi ne

Dr. Charles Elachi, Drector JPL

Ground- based Cbservatories |l Justin
(08) usti ne
9:00 Simulating the Performance of the
Square Kilometer Array (G.1) -
Colin Lonsdal e
9:30 The CGem ni Science Archive: Current
Status and Future Projects (08.2) -
Colin Aspin
9:45 Simulation of the Future LST Data
Pipeline (08.3) — Ghaleb Abdulla
10: 00 Linking and tagging initiative at
the Astrophysical Journal (08.4) -
G eg Schwarz
10: 15 Devel opnent of SAO nage DS9: Lessons
| earned from a small but successfu

software project (08.5) - WIIliam
Joye

Br eak Pi azza

New Sof t war e for Ensenbl e

Creation in the Spitzer-Space-
Tel escope Operations Database
(FWL.)

Aspen

- 13 -
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11:15 - 12: 15

12: 15 — 13: 45

12: 30 - 13: 00

14: 15 - 16: 00

1545 - 1600
16: 00

Pasadena, Californi a USA ADASS Xl V

Detection Al gorithms (09) Justine

11: 15 SEXtractor, ten years after ((.1) -
Emmanuel Bertin

11: 45 Fast Algorithns for Massive-Scale
Classification Problens: Toward 1

MIlion Quasars (09.2) - Al exander
G ay

12: 00 Detection of Rare bjects in Massive
Ast r ophysi cal Dat aset s Usi ng
| nnovati ve Know edge Di scovery

Technol ogy (®.3) — Alvaro Soto

Lunch

RedShift 5- Virtual Planetarium
for Amateurs and Professionals Aspen
(FW2)

More Algorithms (OL0) Justi ne

14: 15 Mbdel -Based Count-Limted | mage
Restoration (O10.1) — David Van Dyk

14: 45 SAADA: Astronom cal Database Made
Easy (010.2) — L. M chel

15: 00 Mpsaicking wth MPEX (010.3) -
Davi d Makovoz

15:15 W projection: a new algorithm for

wide field imaging wth radi o
synthesis arrays (010.4) — Tim
Cor nwel |

15: 30 Hardwar e Accel eration for

Astronom cal Data Analysis (010.5) -
Eric Sessons

Cl osi ng Renar ks Justine
Conf erence C osed

- 14 -
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Birds of a Feather (BoFs)

BoF. 1 FITS
W Il liamPence and the 1AU FITS Wirking G oup
This Birds-of-a-Feather session will present a sumary of

current activities related to the FITS data format and w ||
provide a forumfor the discussion of current issues. The

following topics will be covered:
- Recent changes to the FITS commttees and their
menber shi p
New stream i ned procedures for approving FITS
proposal s

Status of current FITS proposals

o FITS MM types

o Wrld Coordi nate Systens Papers 1l and IV

o TDI Mh and Vari abl e Length array conventions

0 Registry of FITS conventions and keyword data

di ctionaries

The role of FITS in the VO Are any changes needed?
Open forum for short presentations on FITS topics by
att endees.

Al'l ADASS attendees are encouraged to subscribe to the FITS
newsgroup at

http://listngr.cv.nrao. edu/ mailman/listinfo/fitshits

to keep abreast of the l|atest FITS issue

BoF. 2 Future Astronom cal Data Anal ysis Environnents
P. Grosbol, D. Tody

Most of the systenms currently used to anal yze astronom ca
data were designed and inplenmented a decade or nore ago

Al t hough they are still very useful for analysis, one would
like better support for newer concepts 1|ike archives,
Vi rtual Qobservatori es and GRI D. Furt her nor e,

- 15 -
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i nconpatibilities between nbst of the current systens with
respect to control | anguage and senmantics nmake it
cunbersone to interm x applications fromdifferent origins.

An OPTI CON Network, funded by EU FP6, started this year to
di scuss high-level needs for an astronom cal data anal ysis
environnment which could provide flexible access to both
| egacy applications and new astronom cal resources. At the
sane tine the VO community is devel oping the infrastructure
to enable distributed nulti-wavel ength data analysis, and
any future data analysis environnent will need to be fully
integrated with VO In this BOF we will review current
activities in both the OPTICON network and in the VO and
di scuss requirenents and approaches for such a future
envi ronment .

BoF. 3 Sky I ndexation, Pixelization, Cypress and the VO
Gorski, Szalay, WIIliam O Mil | ane, Banday

No abstract avail abl e.

BoF. 4 Pyt hon: A Better Devel opnent Language for
Astronom cal Data Anal ysis

Lee Rottler, Paul Barrett, Perry Geenfield

Pyt hon continues to gain interest as a basis for scripting
and witing data analysis applications for astronony. It is
al ready being used for operational software by a nunber of
astronom cal institutions and for significant data anal ysis
applications such as MultiDrizzle, JConsole, and JIDE. The
last 2 are applications witten in Jython, a version of
Python running in a Java environnent, which are used as the
interactive data reduction and anal ysis environnent for the
Herschel project. Wat this Bird of a Feather session w ||
focus on is what remains to be done to make Python a
suitable replacement for IDL(TM as the interactive data
anal ysis environment for everyday astrononers.

To that end we will begin by summarizing the current state

of tools available as well as outline what we view is
needed to be done to make Python conpetitive with IDL(TM

- 16 -
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and Matlab(TM. W will also present a short summary of
why Python is the |anguage of choice for scientific data
analysis and reduction in general and astronony in
particul ar. The renmai nder of the session will be devoted
to discussion and feedback, particularly with regard to the
requirenments and tools astrononmers feel are nost inportant
towards achieving this objective. G ven the current state
of Python and its many add-on packages, it is hoped that
this objective can be net in the next year.

We particularly seek the opinions of those with an interest
in Python but for one reason or another have yet to start
using it. For instance, what are the current barriers,
perceived or otherw se, preventing one from junping in and
using it now? \Wat features are missing that if added
woul d give one the incentive to drop IDL and start using
Pyt hon for doing devel opment and interactive astronom cal
dat a reduction?

The feedback received at the BoF will help prioritize the
features needed to be worked on to finally nmake Python the
interactive data analysis and reduction |anguage for
astrononers. W also hope that it will help spur efforts to
coordi nate such work between different institutions and
research groups, and different areas of astronony.

BoF. 5 Custom sing and Extending DS9: comrunity di scussion
De G arke, WIliamJoye, Steven Allen

CFA' s display tool DS9 is becomng a de facto standard at

many astronom cal i nstitutions. The tool is highly
fl exi bl e and adapt abl e. DS9 hackers O arke and Allen, and
author Bill Joye, would like to invite the user comrmunity

(begi nners, experts, and prospective users) to a discussion
about the nuts and bolts of DS9 enhancenent and extension

DS9 as a display tool for IRAF, DS9 for |ive readout, and
simlar topics.

Qur objective is to discover how extensive the DS9 user
community is, to share wuseful information (possibly
tutorials and denps), and if there is sufficient interest,
to start an ongoing comunity effort with a view to code
sharing, APl specifications, and distributed devel opnent.
We'd also Iike to find out what others are doing with DS9.

- 17 -
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W feel that DS9 -- wth 1its open source, unusual
flexibility, hooks for VO capability, and so on -- has
(potentially) a bright future as the quick-1o0k, |ive-
capture, and image- reduction display of choice for
astrononers. Now seens |ike a good tine to lay the

foundation of a strong ongoing user conmmunity to support
and enhance the toolkit. ADASS seens |ike a good place to
start. (UCO Lick also plans to set up a mailing list and
w ki, to be announced at ADASS.)

- 18 -
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Denonstrati ons (Magnolia Room

[ ] ] b
B M i o O
D1 D2 D3 al
D [« -
. al
D (2
D= al -
L1= &
B e D9 D8 D7 3 C“
02l oo oo gg =
l::.__I | | | —
D. 1 New Content and Functionality of the NASA/IPAC

Extragal acti c Dat abase (NED)

Marion Schmtz, |PAC, Caltech/JPL, O ga Pevunova,
| PAC, Cal tech/ JPL, Mari anne Brouty, | PAC,
Caltech/JPL, Kay Baker, |PAC, Caltech/JPL, Harold
Corwin, |PAC, Caltech/JPL, Cren Frayer, |PAC
Caltech/JPL, Cheryl LaGue, |IPAC, Caltech/JPL,
Barry Mador e, | PAC, Cal tech/ JPL, Joseph
Mazzarell a, | PAC, Cal t ech/ JPL, George Hel ou,
| PAC, Caltech/JPL

New content and functionality of NED will be denonstrated.

Hi ghlights include dianmeter data from major survey catal ogs
and a new node for output in VO able XM.

- 19 -
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D. 4 NOAO and | RAF Proj ect Denobnstrations
NOAO Dat a Products Program

Menbers of the NOAO Data Products Program will be on hand
to di scuss recent and near-term devel opnents in:
| RAF/ X111 RAF Devel opnment -- CL error handling and new
user features, new tasks, VO integration and ngjor
XI mt ool enhancenents;
The Mosaic Pipeline -- An | RAF-based, science driven
nmodul ar, hi ghl y confi gurabl e, and di stributed
reduction pipeline systemfor nosaic detectors;
Gemni /I RAF Software -- Cooperative devel opnent of
reduction software and core system functionality;
Survey Program data access and next-generation
archi ve;
An LSST GObservation simulator -- A general - purpose
survey observation planning tool.

Denonstrations and further infornmation on these and other
projects will be available at the deno table.

D. 5 ACS GTO Sci ence Data Archive Visualization Tool s
Terence All en, Kenneth Anderson, W Jon MCann

The ACS GIO Sci ence Data Archive (SDA) offers access to al
products generated by the ACS GIO data processing pipeline
(APSI S) through a database-driven web interface. It enables
science team nenbers to construct ad hoc and deeply
structured queries through visually intuitive navigation
and search tools. The current capabilities include: color
and magni tude constrai ned object searches, cross-correlated
searches with other online catal ogs, direct downl oad access
to all FITS inmages, download of conplete object catalogs
and search results in a variety of formats (including VOT,
HTM., XM., CSV).

The web interface conprises a suite of tools that have been
devel oped for the SDA to supplenment the core functionality
of the archive. W will denonstrate tools that provide such
functionality as on-the-fly color I mage generation,

- 20 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

clickabl e object maps, image cutouts of catal oged objects,
obj ect aperture and wcs data overplotting, arbitrary imge
zoom ng, scaling and color bias, user-selectable inmage
intensity scal i ng/stretching, dat a pr oduct pedi gr ee
charting and dynam cal ly gener at ed dat a pr oduct
inventories. The recently added functionality of allow ng a
user to fine tune the full color nmaps which are generated
on the fly has proven its scientific worth: a selection of
scales and scale stretches has aided in the visua
identification of AGNs and ot her.

D. 6 Devel opnment of VO enabl ed Applications in Italy
Claudio Gheller, CINECA, Ugo Becciani, |NAF
Catania, Guliano Castelli, |INAF Trieste, Marco

Conparato, |INAF Catania, Ciro Donalek, Naples
Uni versity, G useppe Longo, Naples University,
Fabi o Pasian, INAF Trieste, Alberto Pepe, Cl NECA

Ri ccardo Smaregl i a, I NAF  Trieste, G uliano

Taf foni , | NAF  Trieste, Roberto Tagliaferri,

Sal erno University, Caudio Vuerli, INAF Trieste
W will present the results obtained by several Italian

research institutions in order to provide new Virtua
bservatory enabled applications and tools. The Italian
Institute for Astronomy and Astrophysics (I NAF) coordinates
the effort. The academ c superconputing center ClINECA and
the Universities of Naples and Salerno have largely
contributed to the results.

- Ast r oVAF

AstroMAF is software of visualization and analysis of
astronom cal mul ti - di nensi onal data (observational and
nunerical ). AstroMAF can connect to a VO enabl ed web service
and retrieve data in the VOrable, FITS, binary or ASCl
formats. Data can be visualized using various advanced
graphi cal techni ques and can be analysed in different ways.
Mul ti di mensional visualization is fully supported.

- AstroM ni ng
The AstroM ning software is a package witten using MatlLab

to perform a large nunber of data mning and know edge
di scovery tasks in nultiparanetric astronom cal datasets.

- 21 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

AstroM ning handles VOTlables or ASCII tables. Vi a
interactive interfaces, it is possible to perform a nunber
of operations, from data manipulation to paraneters
selection etc. The package accounts for |large set of
visual i zation and statistical tools.

- Gri d- Enabl ed Dat abases Access

The lItalian research Gid infrastructure (Gid.it) is built
on top of GI-2 which does not provide any mechanism to
access dat abases. To overcone this limtation a database
client has been built and installed on the WrkerNode of
Gid.it site and connects directly with the Oracle server.
Data are extracted from the Oacle database and nuade
avai l abl e in VOTabl es stored on the Wrker Node.

A user-friendly interface allows to submit queries, submnt
grid jobs to process data and display results.

D. 7 Pi peline support tools, ESO Vinos |FU pipeline,
M das

Carl o lzzo, ESO, Ral f Pal sa, ESO, Ni ck
Kor nwei bel , ESO, Derek MKay, ESO and RAL, Kl aus
Banse, ESO

W wll denonstrate Gasgano and EsoRex, two tools for
executing recipes wthin the «currently installed VLT
pi pelines as well as for the new CPL-based pipelines.

Gasgano is a QJ -based Data File Oganiser to help ESO s
user conmunity to manage and organise in a systematic way

the astronom cal data observed and produced by all VLT
conpliant telescopes. EsoRex is a comand line tool to
list, configure and execute CPL-based recipes. Recipes for
the CPL pipelines run as plugins (dynamic |ibraries).
Therefore, it is not possible to run themdirectly fromthe
command line; one has to use a wapping application.

EsoRex is such a wapper, saving recipe devel opers the need
to wite such an application thenselves. Furthernore, the
ESO I FU pipeline for VIMOS will be denonstrated.

Finally, the O04SEP rel ease of ESOMdas will be shown.
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D. 8 The NASA/IPAC Infrared Science Archive (IRSA):
The Deno

Anastasia Alexov, G Bruce Berrinman, N an-M ng
Chiu, John C Good, Thomas H. Jarrett, M h-seh
Kong, Anastasia C ower Laity, Serge M chel
Monkewi tz, Naveed D. Tahir-Kheli, Saille Warner-
Nort on, Angel a Zhang

Thi s denonstrati on shows the user services available at the
NASA/ | PAC Infrared Science Archive (I1RSA). Conpani on
presentations describe the architecture that supports this
archi ve.

Currently there are nearly 250,000 data requests a nonth
taki ng advantage IRSA's data repository which includes 660
mllion sources (60 catalogs), 10 mllion images (22 inage
sets; 10.4 TB) and over 70,000 spectra (7 spectroscopic
data sets).These data are the science products of The Two
Mcron Al Sky Survey (2MASS), The Infrared Astronom cal
Satellite (IRAS), The M dcourse Space Experinent (MX), The
Submi I'l'i meter Wave Astronony Satellite (SWAS), The Infrared
Space Observatory (1SO, The Infrared Tel escope in Space
(IRTS), The Spitzer First Look Survey (FLS), Spitzer Legacy
& Ancillary data, Spitzer Reserved Cbservations (ROC) and
the Spitzer Space Tel escope dat a.

IRSA is also seamessly interoperable with 10 renote
archives and services: GOODS, |SO, MAST, VizieR DSS, NVSS
FIRST, HEASARC, NED and JPL, which help expand the
avail able data set wavelength range from X-ray to radio
The majority of IRSA's inmage collections are Sinple I|Inmage
Access (SIA) conmpliant and are available through the
Virtual Observatory (VO data mning tools.

The 1 RSA denpb will include: IRSA's inventory service RADAR

| RSA's data fusion service OASIS and I RSA' s general search
service for conplex data collections Atlas.
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D. 9 ESA VO Servi ces

| faki ORTIZ, ESA / ESAC, Christophe ARVI SET, ESA
/| ESAC, Isa BARBARISI, ESA / ESAC John DOWSON
ESA / ESAC, Jose HERNANDEZ, ESA / ESAC, Pedro
OSUNA, ESA / ESAC, Jesus SALGADO, ESA / ESAC
Quillermo SAN M GUEL, ESA / ESAC, Aurele VENET,
ESA / ESAC

Following ESAs decision to increase its participation in
the VO nore enphasis and dedi cated nanpower has been setup
to develop ESA VO services at the European Space Astronony
Centre (previously VILSPA) |ocated near Mdrid, Spain.

Al ESA VO services available fromthe ESAC Archive G oup
wi || be denonstrated, in particular:

- ESA-VO Port al

- SIAP access to the | SO Data Archive

- SI AP access to the XMV New on Science Archive
- SSA access to the |1 SO Data Archive

- ESA-VO Registry

- ESA VQOSpec t ool

Additionally, existing scientific archives |ocated at ESAC
will be

accessi bl e for denonstrati on:

- The 1SO Data Archive (IDA),

- The XMW Newt on Sci ence Archive (XSA),

- The Integral SOC Science Archive (ISDA),

- The Planetary Science Archive (PSA),

D. 10 Extending the Capabilities of CIAO with S Lang-
based Tool s

F. Primni, Smi t hsoni an Ast r ophysi cal

bservatory, M Noble, Mssachusetts Institute of
Technol ogy CXC Sci ence Data Systenms G oup

W denonstrate a nunber of tools that extend the
capabilities of the CIAO x-ray astronomy analysis software
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package. These tool s were  devel oped usi ng S-Lang
(http://ww.s-lang.org), an interpreted |anguage and nulti-
platform programmer's library that may be easily enbedded
into other applications. The S Lang interpreter's C-like
syntax and sophisticated vector and array nmanipul ation
capabilities allow rapid developnent by scientists of

progranms that nmeet their individual analysis needs. The
tools denonstrated here include sinple point source
aperture phot onetry tool s | aunched from DS9, and

interactive data visualization and filtering tools. Al are
avai lable for downl oading via the CAO web pages
(http://cxc. harvard. edu/ ci ao/ sl ang/) .

D 11 The National Virtual Cbservatory

Robert Hani sch, Space Tel escope Science Institute
on behalf of the NVO Project Devel opnent Team

Ve wil | denonstrate t he nost recently devel oped
capabilities of the US National Vi rtual Qobservat ory
proj ect.

D. 12 Starlink Software Devel opnents

David Garetta, Starlink/RAL, Malcolm Currie,
Starlink/RAL, Stephen Rankin, Starlink/RAL, Mark
Taylor, Starlink/U of Bristol, Al asdair Allan,
Starlink/U of Exeter, Norman Gay, Starlink/U of
A asgow, Peter Draper, Starlink/U of Durham
David Berry, Starlink/U of Central Lancashire
(normal Iy abbreviated to U C Lancs)

We shall denonstrate the latest Starlink software and its
applicability to the Virtual Observatory. This includes
Java analysis tools such as FROG for tine-series, ORAC-DR
pi pelines for nmore ESO instruments, automated astronetric
calibrations in GAIA and distributed pipeline processing.
For the first time we shall give sonme presentations under
Mac CS X
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Focus Denonstrations (Aspen Room

FM 1 VOSpec: A tool for handling Virtual Gbservatory
conpl i ant Spectra

Pedr o OSUNA  (ESAC ESA), Chri st ophe ARVI SET
(ESAC/ ESA) , lsa BARBARI S (ESAC ESA) , Jesus
SALGADO ( ESACI ESA)

The VOSpec tool can superinpose spectra comng from VO
conmpati bl e resources that conformto the VO Sinple Spectral
Access Protocol (SSAP) with three added extra fields in the
VOrable through the use of an algorithm based on
di mensi onal anal ysi s.

The Focus Group Denb will consist of a general presentation
of the tool, howit interacts with the VO through the usage
of VO protocols and already existing tools (like VOrable,
VOTabl e parsers, Registries, etc.) and how it solves the
probl em of superi nposition.

VU-Graph presentation wl| be acconpanied by live
denonstration of the capabilities of the tool. A rough
timeline for the presentation/deno foll ows:

- Ceneral Layout of the tool

- Target/ Coordi nate Search and Connection to
SSAP registries

- Superi nposi tion of Spectra: Di nensi onal
Equati on sol ution
- Di spl ay of superi nposed spectra for

different instrunents with different units: the case of the
Short Wavel ength Spectroneter (SWS) and the Long Wavel ength
Spectroneter (LW5) of the Infrared Space Cbservatory (ISO).

- Di spl ay of spectra from di fferent
wavel engths: the Infrared Space Observatory (1SO and
International Utraviolet Explorer (l1UE) cases

- D spl ay of | ocal VOTabl e conpati bl e
resources to allow users to conpare their data with VO
obt ai ned spectra: the XMM Newton and Chandra cases.

- Di splay of |ocal VOrable data: HST, SPITZER
and VLT cases.
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- A spectrum display of the whole wavel ength
range using different VO conpatible spectra.

FM 2 XSA : XMw- Newt on Sci ence Archive

Chri stophe ARVI SET, ESA / ESAC , John DOWASON, ESA
/| ESAC, Jose HERNANDEZ, ESA / ESAC, |faki ORTIZ,
ESA / ESAC, Pedro OSUNA, ESA / ESAC, Jesus
SALGADO, ESA / ESAC, Guillerno SAN M GUEL, ESA /
ESAC, Aurele VENET, ESA / ESAC

The XMW Newt on Science Archive (XSA) is located at ESAC

(European Space Astronony Centre, previously called
VILSPA), near Madrid, Spain. It has been available to
scientific comunity since md Apri | 2002 at

http://xmm vil spa. esa. es/ xsa/ .

In this denmo, we will show all the facilities which nakes
the XSA one of the nost wuser friendly and powerful
scientific archives, in particular:

- Powerful, conplex and easy to build queries
agai nst the observations and

exposur es cat al ogues

- Unique search capabilities against the XV
Newt on source cat al ogue

- User configurable query panels and results

di spl ay

- Product visualization tools

- Product direct retrieval with a single click

- Custom zabl e product retrieval via a shopping
basket

- Link to the articles related to an observati on

- Oh-the-Fly Reprocessing capabilities
FM 3 TOPCAT & STIL: Starlink Table/VOTrable Processing

Sof t war e

Mark Taylor (Starlink, Bristol University)

The Starlink Tables Infrastructure Library (STIL) is a
pure-Java, open source |ibrary for 1/0O and nmanipul ati on of

- 27 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

tabul ar data such as astronom cal catal ogues. It is
witten to be high-performance, and to cope with |arge
tables (not limted by available nenory).The core library
is format-neutral, wth the work of serialization and

deserialization performed by pluggable format-specific 1/0
handl ers. This means that the programer sees a high-1evel
abstraction of a table which is easy to work with, and al so
that support for new data formats can be added easily. A
corollary is that conversion between any of the supported
formats is trivial. Suppl i ed handl ers provide support for
VOTabl es, FITS table extensions, relational databases via
SQ and plain text tables, anpbngst others. The VOrabl e

handl er, which has VOTable-specific as well as generic
table features, is believed to be the only existing library
capable of reading or witing all the defined VOrTable

serialization formats ( TABLEDATA, FITS, BINARY).

TOPCAT, based on STIL, is a user-friendly graphical program
for viewng, analysis and nodification of tables. It has
facilities for plotting, cross nmatching, row selection,
sorting and netadata mani pul ation. Synthetic columms can be
created and row selections nmade wusing a powerful and
ext ensi bl e al gebrai ¢ expressi on | anguage.

W will denonstrate TOPCAT' s anal ysis, matching and editing
facilities, and describe how STIL can be used to read or
wite VOTables or other tables in your own prograns. e
wll also denonstrate command-line utilities which provide
scriptabl e access to sone of this functionality.

FM 4 The National Virtual Cbservatory

Robert Hani sch, Space Tel escope Science Institute
on behalf of the National Virtual Qbservatory
Proj ect Team

W will show highlights of the nobst recently devel oped US
NVO sci ence applications and tools.
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FT. 1 Tam ng the Measurenent Equation with MeqTrees.

J.E. Noordam ASTRON, O M Smrnov, ASTRON

A Measurenent Equation is used to predict values of the
data nmeasured with a particular instrunent, e.g. a radio
tel escope. It is a conbined nodel of the instrunent and the
observed object(s). One way of inplenenting an arbitrary
ME. is by neans of 'MeqTrees', which can also be used to
solve for arbitrary subsets of its paraneters. W wll
denonstrate how the use of a nore conplex ME. gives better
results than using the ones that are inplicit in existing
radi o astronony reduction packages.

FT. 2 Mont age: An Astrononmical |mage Mosaic Service for
t he NVO

Anastasia Clower Laity, Infrared Processing and
Anal ysi s Center, Cal t ech, Nate  Anagnost ou,
Infrared Processing and Analysis Center, Caltech,
Bruce Berriman, Infrared Processing and Analysis
Center, Caltech, John Good, Infrared Processing
and Analysis Center, Caltech, Joseph C. Jacob,
Jet Propul sion Laboratory, Caltech, Daniel S
Kat z, Jet Propul sion Laboratory, Caltech

Montage is a software system for generating astronom cal
i mage nosaics according to user-specified size, rotation,
WCS- conpl i ant projection and coordinate system W th
background nodeling and rectification capabilities. Its
architecture has been described in the proceedi ngs of ADASS
XIl and XIIl. It has been designed as a toolkit, wth
i ndependent nodules for 1image reprojection, background
rectification and co-addition, and wil | run on
wor kst ations, clusters and grids. The primary limtation of
Mont age thus far has been in the projection algorithm It
uses a spherical trigononetry approach that is general at
the expense of speed. The reprojection algorithm has now
been made 30 tines faster for commonly used tangent plane
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to tangent plane reprojections that cover up to several
square degrees, through nodification of a custom algorithm
first derived by the Spitzer Space Telescope. This focus

session wll describe this algorithm denonstrate the
generation of nmosaics in real time, and descri be
applications of the software. |In particular, we wll

hi ghlight one case study which shows how Mntage is
supporting the generation of science-grade nosaics of
i mges neasured with the Infrared Array Canera aboard the
Spitzer Space Tel escope.

FT.3 A Deno of Python Tools for Analysis and
Vi sual i zation of Astronom cal Data

Perry Greenfield, STScl, Jay Todd MIler, STScl,
Ji n- Chung Hsu, STScl, Paul Barrett, STScl, Warren
Hack, STScl

W will denonstrate a nunber of the Python nodules and
packages that we have devel oped (or helped to devel op) as
part of the Space Tel escope Science Institute's efforts to
make Python a productive data analysis environnent for both
interactive wuse and application developnment. W wll
denmonstrate the use of the nmulti-di nensional array package
numarray, PyFITS, nundisplay (a DS9 display package for
arrays), and matplotlib, wth particular enphasis on
matplotlib, a new 2D plotting package

FT. 4 Spitzer Pride - Science User Tools

Trey Roby, SSC Caltech, Xiugin Wi, SSC Cal tech

Spitzer(formerly  SIRTF) Sci ence  Center has supplied
astronony community with a set of science user tools called
Spi t zer Pride. They are Spot(the pl anning tool),
Leopard(the archive client), and Subscriber(the file
downl oadi ng application). W will discuss the whole system
design of client-m ddl eware-server briefly. The session
will focus on how the set of tools working together, how
they were designed to use the common set of Java classes to
give the famliar |ook and feel, how they comunicate to
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keep each other auto-updated at the same tine. The tools
can be run on Solaris, Wndows, Linux, and Mic OSX
pl atforns.

FW 1 New Software for Ensenble Creation in the
Spitzer - Space- Tel escope Operati ons Dat abase

Russ Laher, John Rector

Sonme of the conputer pipelines used to process digital
astronom cal imges from NASA' s Spitzer Space Tel escope
require nultiple input inmages, in order to generate high-
| evel science and calibration products. The imges are
grouped into ensenbles according to well-docunented
ensenbl e-creation rules by naking explicit associations in
the operations Inform x database at the Spitzer Science
Center(SSC). The advantage of this approach is that a
si npl e dat abase query can retrieve the required ensenble of
pipeline input imges. New and inproved software for
ensenbl e creation has been devel oped. The new software is
much faster than the existing software because it uses pre-
conpi | ed database stored-procedures witten in Inform x SPL
(SQ. programm ng | anguage). The new software is also nore
fl exi bl e because the ensenbl e-creation rules are now stored
in and read from newy defined database tables. This table-
driven approach was inplemented so that ensenble rules can

be inserted, updat ed, or del eted without nodi fyi ng
sof t war e.
FW 2 RedShift 5 - Virtual Planetariumfor Amateurs and

Pr of essi onal s

Sergey Kudryavtsev, Maris Technol ogies Ltd., N ck
Maris, Maris Technologies Ltd., Oeg Kalitseyv,
Maris Technol ogies Ltd., M chael Fl ei ssner,
United Soft Media Verlag GrbH, Kurt Tomaszewski,
United Soft Media Verlag GrbH C aus Vester, cc-
live

RedShift is a desktop planetarium devel oped over nore than
10 years by Maris Technologies, Ltd. The Ilatest, 5th
versi on of the program includes:
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- the conplete Hi pparcos and Tycho-2 stellar catal ogues
(2,5 mMn stars) as well as sonme 15 nmn stars of up to the
14t h-15th mag from the Hubbl e CGuide Star Catal og, ver. 2.2,

- the newest version of the General Catalogue of Variable
Stars and New Cat al ogue of Suspected Variable Stars;

- Catalogue of Principal Galaxies (70,000+ objects) plus
| atest catal ogues of optically visible open clusters and
nebul ae, radio and X-ray sources, quasi-stellar objects and
BL Lacert ae;

- updated catalogues of nore than 50,000 asteroids and
1, 500 conets;

- expanded collection of i mges  of galactic and
extragal actic objects from Messier and Cal dwel | cat al ogues;

- revised high resolution maps of planets obtained fromthe
| at est space m ssions;

- al | nat ur al noons  of planets including recently
di scovered noons of Jupiter, Saturn, Uranus, Neptune;

- night vision option (screen dinmm ng and reddeni ng) useful
for observers;

- macro-player to view the collection of guided tours of
space;

- sol ar eclipses maps;

- quick set-up of the sky view with newy integrated Open
GL technol ogi es.

The database of asteroids, conets and spacecraft can be
easily updated through inporting the latest orbita

el ements from NORAD, MPC and ot her Internet resources.

The famly of RedShift 5 will be expanded by release of a

speci al version for Beginners (Autumm 2004) and the Coll ege
Edi ti on version (Spring 2005).
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Banquet

Speaker: Dr. Raynond Arvidson

Deputy Principal Investigator, Mars Expl oration
Rover M ssion

James S. McDonnell Distinguished University
Prof essor Departnent of Earth and Planetary
Sci ences Washington University in St. Louis

Title: Spirit and Opportunity: The Mars Expl oration Rover
M ssi on

Abstract: The two rovers touched down on Mars in January

2004 and have been exploring the surface and making
measurenents designed to understand the geologic histories
and the role of water for the plains within Gusev Crater
(Spirit) and the hematite-bearing deposits in Meridiani
Pl anum (Opportunity). The basaltic lava flows that Spirit
| anded on have been altered by inpact, wnd, and perhaps
deposition of salts during noderately wet period, e.g., by
vapor deposition. The Colunbia Hlls, which Spirit drove
onto on Sol 157, contain older rocks that have been highly
nodi fied by corrosive ground waters. Qpportunity found
evidence for |ayered, cross bedded rocks forned in shallow
wat er and extensive chem cal precipitates (sulfates) that
formed by evaporation of a water body and/or alteration by
| ater corrosive ground waters. The Mars Exploration Rover
M ssion has revolutionized our understanding of the red
pl anet and denonstrated that water was present on and
beneath the surface, a necessary ingredient for the origin
and devel opnent of life.
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Directions to Front Runner at Santa Anita

Driving Directions from
Ani ta...

From the hotel,

the Pasadena Sheraton to Santa

turn right (east) on Cordova
turn right (south) on South Los Robles
turn left (east) on East California Blvd

at Mchillinda, the street’s nane changes to Sunset

and curves gently south to Huntington
turn left (east) on Hungtington Drive

at Bal dwi n Avenue

ADASS XI V

go into Gate # 5. From Gate #5, there will be signs

directing you to the

val et | ot

where you will find self-parking.
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Oral Presentations

Session 1: I nmaging Al gorithns

a1 Bl i nd Deconvol ution and Super-Resol ution |naging
Al gorithm

Tony Chan, UCLA , Fred Park, UCLA , Andy Yip,
UCLA

"1l review some work that | have been involved in on blind
deconvol ution and super-resolution imging algorithms. The
techniques include (1) a total-variation based blind
deconvol uti on nmethod capable of recovering discontinuities
in both the inmage and the blurring function, (2) two recent
extensions of (1) which include auto-focusing and the blind
recovery of blurred imges further degraded by occl usion,
and (3) a super-resolution nethod for obtaining higher-
resolution imges from a set of sub-pixel shifted | ower
resolution imges. It 1is hoped that the nodeling and
conput at i onal t echni ques may al so be usef ul for
applications in astronom cal imaging.

QL. 2 Vi sual Data Mning of Astronomic Data wth
Vi rt ual Real ity Spaces: Under st andi ng t he
Underlying Structure of Large Data Sets.

Jul i o Val des

The information explosion in astronony, partially related
to the devel opnents in data gathering, sensors, and other
technologies, requires the developnent of data mning
procedures that enable the faster discovery and nore in-
dept h understanding of the internal structure of the data.
This is crucial for the identification of valid, novel,
potentially useful, and understandable patterns and
regul arities.
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There are different kinds of data (relational, graphical

synbol i c, etc.), and patterns (geonetrical, | ogi cal ,
behavi or al , etc.). The studied objects are usually
described in ternms of large collections of heterogeneous
properties. That is, variables in the nomnal, ordinal,

interval, and ratio scales, and variables of a nore conpl ex
nature, such as imges, graphs, tine-series, videos,
docunents, and others. In addition to the conplexity of the
information, different degrees of inprecision, uncertainty,
and i nconpl eteness (m ssing data) nmay be present.

A Virtual Reality (VR) approach for |arge heterogeneous

inconplete and inprecise information is introduced for the
probl em of visualizing and anal yzing astronom c data. This
VR-based visual data mning technique speeds up the process
of discovery and wunderstanding the hidden structure of
data, and allows the incorporation of the unmatched
geonetric capabilities of the human brain into the
know edge di scovery process.

The nethod is based on mappi ngs between one heterogeneous
space representing the data, and a honpbgeneous virtual
reality space.

This approach has been applied successfully to a wde
variety of real-world domains, and it has a |large potenti al
in astronony. Exanples are presented from the donmain of
gal axy research

oL 3 Hires: Super-resolution for the Spitzer Infrared
Tel escope

Charl es Backus, JPL , Thangasany Vel usany, JPL
Ti m Thonpson, JPL , John Arballo, JPL

We present a fast deconvolution program based upon the RL
algorithm and its generalization to the case of redundant
sky coverage addressed by Aumann, Fow er, and Mel nyk. The
program makes extensive use of FFT's, resanples using a
drizzle nethod, and accounts for projection and distortion
effects that are inportant in Spitzer data. We address
sone of the tactical 1issues involved, such as spatial
frequency response, background renoval and ringing near
sharp transitions, and the inportance of accurate psf
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i mages. We conclude with a few exanples of processed
Spitzer observations.
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Sessi on 2: G ound-based Observatories |

2.1 Pan- STARRS
Ni ck Kai ser

No abstract provided.

.2 The 2MASS Extended M ssion and Ancillary Data
Product s
Roc M Cutri, |PAC Caltech

The objective of the primary 2MASS m ssion was to carry out
a highly uniform digital imaging survey of the entire sky
in three near infrared bands. Three fundanental data
products were released to the astronom cal community in
March of 2003 as the realization of this goal: a digita

| mage Atlas containing 4.1 mllion calibrated FITS inmages;
2) a Point Source Catalog (PSC) containing accurate
astronmetry and photonmetry for ~471 mllion sources; and 3)
an Extended Source Catalog (XSC) that contains accurate
positions, photonetry and basic shape information for ~1.6
mllion resolved sources, nost of which are gal axi es.

Considerably nore data were acquired during survey
operations than were ultinmately used in the generation of
the All-Sky Rel ease products. These included repeated scans
of selected Tiles to raise the quality of the Survey data,
or as part of targeted validation observations, thousands
of scans of 8.5 x 1° calibration fields used to derive
nightly photonetric transformations, and special six tines
| onger exposure scans (6x) of ~500 sg.deg. in selected
regions of the sky to address specific scientific
obj ectives proposed by the 2MASS Sci ence Team

| will discuss the Ancillary Data Products being prepared
for release as part of the 2MASS Extended M ssion. The
goal of the Extended Mssion is to exploit the ful

pot enti al of all data acquired during the survey's
oper ati onal peri od. The 2MASS Ancillary Product s
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conpl enent the highly reliable and uniform all-sky Catal ogs
by pushing to the faintest possible flux levels from the
Survey, calibration and
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Session 3: Geat Space Observatories |

3.1 The Geat (Observatories Oigins Deep Survey
( GOODS)

Anton M Koekenoer, STScl

We are currently in a unique era with the availability of
several great observatories in space covering the w dest
range yet of observable wavel engths, including the Hubble
Space Telescope in the optical, wultraviolet and near-
infrared, Chandra and XMM in the X-rays, and nost recently
Spitzer in the md- to far-infrared, as well as several
ot her space m ssions either planned or currently underway.
The Great Observatories Oigins Deep Survey (GOODS) has
been specifically designed to take advantage of the deepest
pointings ever of the Universe by a nunber of these
tel escopes, in particular by intensively studying two
regions of the sky that have each been inaged for 1 - 2
mllion seconds by the Chandra X ray telescope. The GOODS
project ains to address several fundanental questions in
astrophysics, including how gal axies form and evol ve, and
the nature of their relationship with black hole fornmation
and growmh over cosmc tinme. This is achieved by conbining
detailed imaging and spectroscopic observations over as
many wavel ength regimes as possible from Xrays through to
radi o wavel engths, and al so by using a wi de array of space-
based and ground-based tel escopes, in order to obtain the
nost conplete information possible on several tens of
t housands of nornmal gal axies and several hundred quasars
and other active galaxies. | wll present an overview of
the GOODS project, with particular enphasis on the nulti-
wavel ength software, and how this has been used by the
GOCDS teamto carry out a variety of investigations on this
uni que and extensive set of observational data.
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3. 2 | NTEGRAL and its Science Data Centre

Rol and Wal t er

Data from the I nt er nati onal Gamma- Ray Ast r ophysi cs
Laboratory are processed at the |INTEGRAL Science Data
Centre and made avail abl e

worldwide. | will present challenges and results of the
nm ssi on as well as a sumary of the [ISDC activities,
per formances and techni cal devel opnents.

3.3 XMM Newt on:  Approaching 5 years of successfu
sci ence operations

Carl os GABRIEL , Matteo GUAI NAZZ| , Leo METCALFE

The maj or ESA X-ray observatory, XMM Newton, is approaching
5 years of operations in flight. The design concepts
driving the activities of the Science (perations Centre at
the European Space Astronony Centre in Spain have shown
their validity for this astrophysics |ong-term m ssion.

Scientific exploitation of data by the astronom cal
comunity 1is facilitated especially through a system
resting on 4 pillars:

- scientific data dissem nation: from raw

telenetry up to processed and calibrated high-1evel
science products, such as imges, spectra, source lists,
etc;

- dedi cat ed sci ence anal ysi s sof t war e:

devel opment and distribution of mssion specific software,
as well as of continuously updated instrumnment calibration;

- scientific archive: access to data but also
to high level information on data contents through state-
of -t he-art, in-house devel oped archival facilities;

- docunent at i on: conti nuously updat ed
docunentation on all aspects of spacecraft and instrunent
operations, data reduction and analysis, wth particular
focus on the nost inportant scientific results obtained by
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XMVt Newt on, reachable through a conprehensive set of
proj ect web pages.

W intend to review all these and related aspects form ng
the basis of a nodern astronom cal observatory. Qur aimis
to show how the innovative but solid elenments in the
approach to each the nentioned points contribute to
forefront science in the light of sonme of the outstanding
scientific results achi eved by XMM Newt on.

3.4 GaiaGid : Its Inplication and |Inplenentation
S. G Ansari, Directorate of Science, European
Space Agency , MA.C. Perryman, Directorate of
Sci ence, European Space Agency , M ter Linden,
Dut chSpace

Gaia is an ESA space mission to determne positions of 1
billion objects in the Galaxy at mcro-arcsecond precision.
The data analysis and processing requirenents of the
m ssion involves about 20 institutes across Europe, each
providing specific algorithms for specific tasks, which
range from relativistic ef fects on posi ti onal
determ nation, classification, astronetric binary star
detection, photonetric analysis, spectroscopic analysis
etc. In an initial phase, a study has been ongoing over
the past 3 years to determne the conplexity of Gaia's data
processi ng. Two processing categories have materialised:
core and shell. VWhile core deals wth routine data
processing, shell tasks are algorithnms to carry out data
anal ysis, which involves the Gaia Community at |arge. For
this latter category, we are currently experinmenting wth
use of Gid paradigns to allow access to the core data and
to augnent processing power to sinulate and analyse the
data in preparation for the actual m ssion. We present
prelimnary results and discuss the sociological inpact of
di stributing the tasks anongst the comrunity.
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Session 4. Geat Space (bservatories |l

.1 The Spitzer Space Telescope — Scientific Results
and Data Anal ysis Chal |l enges

M chael W Weérner

The Spitzer Space Tel escope, launched in August 2003, is

returning outstanding inmages and spectra at infrared
wavel engt hs. Spitzer is the infrared conponent of NASA s
famly of G eat Qobservatori es. I t prom ses to

revol utionize our understanding of the infrared Universe
during its lifetinme, which is now projected to be greater

than five years before cryogen depletion. This talk wll
overview the initial scientific results from Spitzer [see
also the Septenber i ssue  of Ast r ophysi cal Jour nal

Suppl ement] and describes the structure of the Spitzer
science program and upcoming opportunities [the Cycle 2
Call for Proposals will be issued in Novenber, 2004].

The data anal ysis needs of specific scientific prograns of
particular significance for Spitzer wll be summarized.
The Spi t zer dat a archive i's now open [ see
spitzer.caltech. edu/SSC/ for information about access], and
interested participants are invited to form their own
assessnent of the challenges and opportunities which the
Spitzer data present for innovations in astrononi cal
software and data anal ysis.

Based on research carried out at the Jet Propulsion

Laboratory, California Institute of Technology, under
contract with NASA.
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.2 Spitzer Space Telescope Data Processing and
Al gorithm c Conplexity

Mehrdad Moshir, Spitzer Science Center/Caltech

Data reduction for the Spitzer Space Tel escope requires an
intricate and flexible software system as well as use of a
variety of algorithms. W wll discuss the software
envi ronment and exanples of the algorithnms that support the
processing of data from three suites of instrunents on
Spi tzer.

™3 The Mars Expl oration Rover |nmaging System

Justin N Mki

In January 2004, NASA's WMars Exploration Rover (MER)
m ssion landed a pair of rovers onto the Martian surface.

The vehicles carry a total of 20 caneras - nore than all

previ ous Mars-|anded m ssions conbined. The Spirit and
Qpportunity rovers have since driven several Kkiloneters
across the Martian surface and have acquired over 50,000
imges. The nobile nature of the m ssion requires an inmage
processing system that produces nposaics and 3-D stereo
products within mnutes of data receipt here on Earth.
This talk will provide an overview of the MER ground image
processi ng system and describe how it is used during MR
surface operations.
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Session 5: The Virtual Observatory:. Handling the Data

6.1 Science with Virtual Observatory tools

Paol o Padovani, ST-ECF/ ESO, Garching, Germany

The Virtual Qobservatory is now mature enough to produce

cutting-edge sci ence results. The expl oi tation of
astronom cal data beyond classical identification limts
with interoperable tools for statistical identification of
sources has becone a reality. I wll present the discovery
of 68 optically faint, obscured (i.e., type 2) active
gal actic nucl ei (AGN) candidates in the tw Geat

bservatories Oigins Deep Survey (GOODS) fields using the
Ast rophysical Virtual Observatory (AVO prototype. Thirty-
one of these sources have high estimated X-ray powers
($>107{44}$ erg/s) and therefore qualify as optically
obscured quasars, the so-called QO 2. The nunber of these
objects in the GOODS fields is now 40, an inprovenent of a
factor $> 4% when conpared to the only 9 such sources
previously known. By going $ sim 3% nmagnitudes fainter than
previously known type 2 AGN in the GOODS fields the AVO is

sanpling a region of redshift - power space previously
unreachable with classical nethods. I wll also discuss
the AVO plans to nove to our next phase, the EURO VO and
how that will make the scientific utilization of

astronom cal data through VO tools routine.

6. 2 Interoperability in action: the Al adin Experience

F. Cchsenbein, P. Fernique, F. Bonnarel, M
Al len, T. Boch, F. Genova, A Schaaff

Aladin was born 8 years ago as a snmall applet naned
"Aladin-lite", devoted to a visual <correlation of sky
images wth the astronom cal objects described in

catal ogues and databases. Since then, Aladin has been
continually developed to provide good visualisation of
catalog data overlaid on the observed pixels, and to be
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easily applicable to the holdings of existing imge and
data servers. Recently, Aladin was wused as the nmin
conponent of the Astrophysical Vi rtual Qbservat ory
pr ot ot ype, denonstrating the wuse VO interoperability
standards for enabling real science. But interoperability
is not just a set of standards used to describe accurately
the data -- it is also a neans by which prograns and tools
can interact and cooperate. Several ways of conmunicating
with and from Aladin have been developed, including a
command | anguage (scripting), java interfaces, and plug-
ins. This presentation will focus on the |essons |earned
during the Aladin experience in several aspects: the
strengths and weaknesses of the progranm ng | anguage
(Java); the inportance of the standards and protocols,
their surprises and their challenges; the difficulties of
actual interoperation; the necessity of keeping proper
references to the data producers and maintainers -- and
mai ntai ning conpatibility with the users' material.

6.3 VOSpec: A tool for handling Virtual Gbservatory
conpl i ant Spectra
Pedro OSUNA ESAC/ ESA Christophe  ARVI SET
ESAC/ ESA , |sa BARBARI SI ESAC/ ESA , Jesus SALGADO
ESAC/ ESA

The European Space Agency (ESA) has been heavily involved
in the devel opnent of the Sinple Spectral Access Protocol
( SSAP) of the International Virtual Qbservatory Alliance
(1 Voo by providing access to the Infrared Space
Cbservatory (1SO m ssion spectral data.

The European Space Astronony Centre (ESAC) at Villafranca
del Castillo near Madrid, Spain, wll be the centre for
Space Based Virtual CObservatory activities wthin the
Eur opean Space Agency. The VOSpec tool is part of the
al ready started VO activities of ESA

There are lots of tools for spectra analysis and display in
the astronomi cal community. However, there is a need for a
“VO enabl ed” tool that can superinpose spectra conmng from
different projects within the VO and in VO-fornat.
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One of the nmamin reasons for the current absence of such a
tool is the fact that astronom cal spectra are not as well

defined as, e.g., images. The |IVOA has made a significant

effort in trying to define a Sinple Spectral Access
Protocol by which part of this problem is solved, giving
the rules to be able to handle spectral data in the VO
cont ext .

By defining an algorithm based on di nensional analysis for
the superinposition of spectra comng from VO resources,
ESAC has been able to create a tool that can superinpose VO
spectra that declare their nmetadata in a specific way. To
do this, VO SSAP-conpatible resources need only give three
new extra fields in their VOTabl e SSAP.

At the tinme of witing this abstract, ESAC is planning to
propose these three extra netadata fields for acceptance at
the VOA as optional inputs in the definition of the Sinple
Spectral Access Protocol.

- 47 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

Session 6: The Virtual Cbservatory: Gid

6.1 Using Gid Technologies to Support Large-Scale
Astronony Applications

Ewa Deel man

This talk presents work done to date on describing and
running | arge-scale astronony applications on distributed
systens such as the grid. One of the applications targeted
in this work is the Montage application that constructs
nosai cs of the sky on denmand. Montage is used to reproject,
background match, and finally npbsaic many inmage plates into
a single imge. Mont age has been used to npsaic inmage
plates from synoptic sky surveys, such as 2MASS in the
infrared wavel engths. Montage is being devel oped by a team
that includes Caltech IPAC, Caltech CACR, and JPL. To
generate and map applications such as Mntage onto grid
resources, technologies such as Chinera and Pegasus can be
used. Chinera allows the user to construct an abstract
wor kfl ow representing the application in a resource
i ndependent way. Pegasus is a workflow managenent system
designed to map abstract workflows onto the Grid resources.
Pegasus consults various Gid information services to
determ ne the !

avai l abl e resources and data. Gven all the information,
Pegasus generates an executable workflow that identifies
the resources where the conputation will take place, the
data novenment for staging data in and out of the
conputation, and registers the newy derived data products.
To date Pegasus has enabled Montage to run on a variety of
di stributed resources such as individual machines, condor
pools and TeraGid sites.
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6. 2 Features of the AstroGid approach to Virtual
bservatory architecture
Tony Linde, University of Leicester , Andrew
Lawence, University of Edinburgh , N cholas

Wal t on, University of Canbridge

AstroGid is a UK e-Science project. Its aimis to devel op
a conpl ete Vi rtual Qobservatory i nfrastructure and
facilitate its deploynment at key astronom cal data centres
t hroughout the UK. The project began in 2001 and is now
nearing the end of its first phase, with a conmplete (V1.0)
rel ease of all software conponents planned for Dec 2004. A

second phase has been approved and funded and will run to
end 2007.
This presentation will describe the key conceptual features

of the AstroGid approach to VCObs architecture, including:

# service-oriented architecture

# browser - based access to all services

# conpilation of astronom cal tasks into conpl ex workfl ows

# access to distributed file storage (M/Space)

# configurable approach to dataset access and application
execution

# full managenent of wusers and groups and their access
aut horities

W will show how the AstroGid suite of services fully
i ncorporate current and pending reconmmendations from the
standards working groups of the International Virtual
bservatory Alliance (IVOA), including:

# conmmon web service interface
# both '"local' and '"full' registries for resource discovery
# data exchange using the VOrabl e standard

W will describe the advanced features of AstroGid which
al | ow devel opers to:

# make conplex registry queries using XQuery

# read and wite directly to MySpace
# depl oy existing conmand |ine tools

- 49 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

In conclusion, we wll describe developnents planned for
AstroGid-2, including:

# client-side "astrononer's workbench"

# command-line interface and common scripting | anguage

# semantically-rich resource discovery

# advanced data m ning and visualisation services

# full rollout across the UK

6. 3 Depl oying the AstroGid: Science Use Ready
Ni cholas A Walton, Institute of Ast ronony,
University of Canbridge, UK , Paul Harrison,
Jodrell Bank Observatory, Victoria University of
Manchester, UK , Martin Hill, Institute for
Astronony, University of Edinburgh, UK , Anita
Ri char ds, Jodrel | Bank Qbservatory, Victoria

Uni versity of Manchester, UK

AstroGid (see http://ww.astrogrid.org), a UK eScience
project with collaborating groups drawn from the nmgjor UK
data archive centres, is creating the UKs first virtua
observatory. W describe the current state of the AstroGid
testbed deploynent system Related presentations at this
neeting cover AstroGid and the international context and
technical details of the software conponents of AstroGid.

In order to ensure rapid user feedback AstroGid is fully
deploying each iteration release, connected to relevant
data and application products, in such a fashion as to
allow scientific use of that release. The early users are
primarily the science advisory group and now the beta
tester comunities of the project.

The scientific functionality of the current deploynent is
hi ghlighted. This includes access to a sophisticated
wor kfl ow capability. Its use in allowing inage extraction
from nultiple 1imge datasets, i nput photonetry file
creation, redshift determ nation, and visualisation for the
outputs to allow discovery of high redshift objects is
descri bed. Further exanples show the wuse of the | atest
Astrophysical Data Query |anguage standard and how it is
bei ng used to enable | arge data queries of renote databases
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in searching for low nass objects in the Pleiades wth
results returned to a virtual 'M/Space' user storage area,
where further visualisation and processing can Dbe
per f or med.

W note how the deployed system is being tested by the
science conmmunity, and how that coment and feedback is
vital in informng the project as to future releases
i ncl udi ng the Decenber 2004 ' Rel ease 1'.

The | atest AstroGid deploynent release is available from
http://ww. astrogrid. org/rel ease

6. 4 Reliable, Automatic Transfer and Processing of
Large Scal e Astronony Datasets

Tevfi k Kosar, University of Wsconsin-Mdison |,
George Kola, University of Wsconsin-Mdison |,
Robert Brunner, NCSA , Mron Livny, University of
W sconsi n- Madi son , M chael Rem jan, NCSA

Astrononers are increasingly obtaining |arger datasets,
particularly in t he opti cal and near -i nfrared.
Unfortunately, the technologies to process |arge anounts of
image data and share the data and the results wth
col l aborators spread around the globe, have not kept pace
with the data flow. In the past, this type of software has
also required significant human involvenent to deal wth
failures. We have designed and inplenmented a fault-tol erant
system that can process |arge anmounts of astronomny inages
using idle CPUs on desktops, comopdity clusters and grid
resources. It reliably replicates data and results to
col l aborating sites and perforns on-the-fly optim zation to
i mprove throughput. It is highly resilient to failures and
can recover automatically from network, storage server

software and hardware failures. To denonstrate the
capabilities of this framewrk, we have successfully
processed three terabytes of DPCOSS images using idle grid
resources spread across three organi zations. This systemis
freely available to others groups who wish to significantly
decrease the time and effort required to perform |arge
scal e data transfer and processing.
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6.5 A Framework for Parallel Data Analysis on a
Distributed Gid

Jeffrey P. Gardner, Pittsburgh Superconputing
Center , Andrew , University of Pittsburgh

Virtual observatories will give astrononmers easy access to
an unprecedented anount of data. In many cases, m ning
these data will require the power of parallel conputers

These machines my be a small Beowlf cluster, a |arge

massively parallel platform or a collection of parallel
machi nes distributed across a Gid.

Har nessing the power of these machines can be difficult,
since parallel prograns often demand a great deal of tine
and expertise to develop. However, nearly all analysis of
| arge astronom cal datasets use a |limted nunber of data
structures: trees and grids. Qur framework will provide a
flexible, extensible, and easy-to-use way of using these
data structures for data analysis on parallel and grid-
di stri buted machi nes. By mnimzing devel opnent tinme for
these platforns, we wll enable w de-scale know edge
di scovery on massive datasets.
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Session 7: The Virtual QOobservatory: Mning and Anal ysis

Or. 1 Regi stries and Publ i shi ng in t he Vi rt ual
bservatory

Raynond Pl ante, NCSA

A registry, as a repository containing descriptions of
avail able data and services, is where data discovery and
data publishing first neet in the Virtual Cbservatory
(VO.In the last year, the IVOA framework for registries
has advanced from a working prototype system to a
conprehensive set of standard interfaces. | review the
energing standards for registries and the netadata they
contain and discuss how registries around the world can
work together to create an up-to-date picture of available

VO resources. I illustrate how the standards--in
particular, the netadata standards--allow the registries to
be used in a variety of ways. | highlight sone of the
current chall enges bei ng exam ned. One such issue is that
of registry curation: ensuring sufficient accuracy,
consi stency, and conpleteness to meke the descriptions
useabl e. Finally, | focus on the NVO approach to

registries and how it fits into the larger process of
publishing in the VO

Or.2 OpenSkyQuery & OpenSkyNode - the VO Franework to
Federat e Astronomny Archives

Wlliam O Millane, JHU , Tanmas Budavari, JHU |,
Vivek Haridas, JHU , Nolan Li, JHU , Tannu MaliKk,
JHU , Masatoshi Q shi, NAQJ , Al exander Szal ay,
JHU , Aniruddha Thakar, JHU, Ranon W I | i amson, NCSA

OpenSkyNode and ADQL are the mmjor new steps in the Data
Access layer of the Virtual observatory. Presented as a
poster |ast year OpenSkyQuery(0OSQ now has a functioning
portal which allows cross matches between catalogs on
thirteen nodes. The portal also allows a user to upload
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their own list of source to be cross matched with the
regi stered SkyNodes. This is one of the first systens
utilizing of the I'VOA's nascent standard Astronom cal Data
Query Language(ADQ.). We shall denonstrate the functioning
of the portal as it comrunicates with the nodes and the NVO
searchable registry. W shall present the OSQ architecture
and explain its use of WDbServices as an open standard,
Java and C# inplenentations of OpenSkyNode denonstrates
that the open standard does indeed work. We shall also
di scuss the newest ADQ.0.8 specification which will allow
ADQL to be used to query registries in the VO indeed the
NVO searchabl e registry is already accepting ADQ.O.7.4. and
i npl ements OpenSkyNodeO. 7. 4.

Or.3 VO-enabling a major astronomical analysis and
reducti on software system

David Garetta, Starlink/RAL , Mlcolm Currie,
Starlink/RAL , Stephen Currie, Starlink/RAL
Mark Taylor, Starlink/U of Bristol , Norman Gray,
Starlink/U of dasgow , Peter Draper, Starlink/U
of Durham , David Berry, Starlink/U C lancs |,
Al asdair Allan, Starlink/U of Exeter

This talk wll describe the Starlink experience in its
process of VO- enabl i ng its exi sting conpr ehensi ve
col l ection of astronom cal analysis and reduction software
packages. Starlink has been involved fromthe early stages
of the VO in the UK and internationally. It has been
working actively in the [|IVOA process, for exanple the
contributing to the VOTabl e standard devel opnment as well as
creating the nost conplete VOTable library, as part of the
STI L.

While not tracking every twist and turn, Starlink has
incorporated, in pilot studies, several of the favoured
Gid techniques of the day. Each tine the aim has been to
explore options for naking mninmum nodifications while
Gid/ VO enabling the bul k of the software.

As the GRID VO standards (appear) to be stabilising and

provi di ng greater functionality, VO enabl ed Starlink
applications are bei ng rel eased, havi ng adequat e
functionality, robustness, level of docunentation and
quality.
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This talk will describe sonme of the design choices we have
made, the VO capabilities we are incorporating and
contributing and the | essons | earned.

Or. 4 AnO(N \log M Al gorithmfor Catal ogue Mt ching

Drew Devereux , David J. Abel , Robert A. Power,
Peter R Lanb

A basic problemin data fusion in Virtual Qobservatories is
that of how to determne which source records from
different catalogues actually refer to the sane source, on
the basis of spatial co-location. This is the {\it
cat al ogue matching} problem and it is inherently costly to
solve. CQur algorithm applies filter-refine and plane sweep
t echni ques. Pre-processing consists of a sort by
declination, and the active list is a queue indexed by a
binary tree. The algorithmis $\nmbox{\cal G (N \log M$ in
both 1/0O and processor costs, with only noderate nenory
requi renments. Enpirical assessnent on catal ogues of up to a
billion records suggests that the algorithm perfornms at

| east an order of nmagnitude better than the techniques in
current use.
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Session 8 Gound-based Cbservatories |1

8.1 Si nul ati ng t he Per f or mance of t he Squar e
Kil ometer Array

Colin Lonsdale, MT Haystack , Sheperd Doel enman,
M T Hayst ack

The Square Kiloneter Array (SKA) seeks performance |evels
that far exceed those of ~current instrunents. Such
performance levels require an understanding of, and new
algorithns to correct for, a variety of effects that are
generally ignored for current instrunents. In the near
term the only way to generate data wth which to
systematically attack these problenms in a controlled
envi ronnment is through sinulation. The MT Array
Perf ormance Sinul ator (MAPS) has been constructed with the
ability to accurately incorporate a wide variety of effects
as a design requirenent. Miltiple such effects are already
i mpl enented, and MAPS is substantially nore capable in this
regard than other available simulation packages. The
package is currently in routine use, and is available to
the SKA comrunity. In this talk, the architecture and
capabilities of the sinulation package will be described,
and plans for future enhancenents will be reviewed.

8. 2 The Genmini Science Archive: Current Status and
Future Prospects

Colin Aspin, Gemni Cbservatory, David Bohl ender,
CADC, HI A, Victoria

W w il present details of the design, developnment and
operation of the Genmini Science Archive, the GSA. The full
basic archive was released to the public in July 2004 and
has many innovative features. W will additional discuss
the Phase 111 developnment of the GSA including nany
advanced capabilities which will allow the GSA to publish
ext ensi ve VO-enabl ed data products.
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8.3 Sinmul ation of the Future LSST Data Pipeline

Ghaleb Abdulla, David Liu, Jim Garlick, Sergei
Ni kol aev, WMarcus MIller, Mchael Franklin, Kem
Cook, Jim Brase

In this paper we describe our approach to build a pipeline
simulator for the future Large -scale Synoptic Survey

Tel escope (LSST). The sinulated pipeline will be used to
research and evaluate software architectures that are
efficient and flexible. It will also be used to define the

real -time software and hardware requirenents needed to
support the anticipated LSST data rates. The LSST data
pipeline requirenents are still being defined, however,
previous surveys can provide a good source for data
requi rements. Qur approach is to use the SuperMacho data
pipeline as a prototyping tool to identify a framework for
bui | di ng Modul ar Dat a- Centric Pi pel i ne ( MDCP)
architectures. The prototyping is done in a hierarchical
fashion to help capture and define the general data
attributes (schemn) first. W then nodel other necessary
conponents based on science and perfornmance requirenments.
We use identified schemas or data attributes as a way to
define a data nodel for LSST. !

8.4 Li nki ng and t aggi ng initiatives at t he
Ast rophysi cal Journa

Greg Schwarz, AAS Journals Staff Scientist

At the start of 2005 the Astrophysical Journal wll be
offering three new linking and tagging options for the
el ectronic edition. The linking projects are in
conjunction with partnerships with ADS, CDS, and NED

Aut hors nmay use new AASTeX mark up to tag data sets of
participating data centers. A comon nane resolver hosted
at ADS verifies the data set tag during copy editing and
forwards the reader who follows the links to the
appropriate data center. A denonstration of this
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capability can be seen in the Septenber Spitzer ApJ
Suppl enment . In a simlar vein authors we wll support
object linking to SIMBAD and NED. For this project we wll
al so query authors to supply the nost inportant objects of
their paper during peer review These object lists will be
supplied to the data centers to help them integrate the
information into their databases and potentially check for
errors. The SI MBAD and NED object web pages that are now
created weeks and nonths after publication at CDS will be
al so be dynamically added to the navigation bar once they
are made available. The final endeavor is a controlled set
of maj or astronom cal facility keywor ds to hel p
organi zations track the effectiveness of their telescopes.
The ultinmate goal of each project is to allow authors make
their papers nore useful and to help researchers seaml essly
navi gate between the journal and the data archives.

8.5 Devel opnent of SAO mage DS9: Lessons |earned from
a small but successful software project

WIIliam Joye, Sm t hsoni an Ast r ophysi cal
Qbservat ory , Eric Mandel , Sm t hsoni an
Astrophysi cal Cbservatory

W will present a discussion of |essons |earned during the
devel opnent of SAO mage  DS9. Starting wth general
observations on scientific software developnent, we wll
di scuss our design and inplenentation cycle, allocation of
effort and resources, keys to our success, overall
strategies that have worked well (and those that have not),
and future issues and challenges. W hope our experience
will be of wuse to other small software devel opnent
proj ects.
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Session 9: Detection Al gorithmns

.1 SExtractor, ten years after

Emmanuel Bertin, |AP and Obs. Paris

SExtractor has becone a popular software tool anongst
astrononmers for quickly extracting catalogs from deep-sky
images. In the ten years since SExtractor was rel eased both
the observational context and avail able conputer hardware
have changed dramatically, but the core engine of
SExtract or has renmi ned essentially unchanged.

Il will review lessons learned in the field of autonated
source extraction and outline the new directions taken for
the developrment of version 3.0 as a conponent of the
TERAPI X pi peline software suite.

0. 2 Fast Algorithms for Massive-Scale Cassification
Probl ems: Toward 1 MIIlion Quasars

Al exander Gay, Carnegie Mllon University
Gordon Richards, Princeton University , Robert C.

Ni chol, University  of Portsmouth Rober t
Br unner, NCSA/ Uni versity  of [Ilinois Urbana-
Chanpagne

Quasar detection from SDSS data is an exanple of a
classification problem which nust sinultaneously achieve as
high accuracy as possible while sonmehow retaining
conputational tractability in the face of datasets with up

to mllions of objects in three or nore neasurenents. e
pr esent a new algorithm for the highly-accurate
Nonparanetric Bayes Cl assifier (the Bayes- opti nal

classifier for arbitrary distributions), which nmakes it
conput abl e for such nassive datasets. W have used it to
achieve the largest quasar catalog to date, and believe
this fundanental statistical/conmputational technology can
enable simlar | arge-scal e astrononi cal data mning
proj ects.
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™. 3 Det ecti on of Rar e (bj ect s I n Massi ve
Astrophysi cal Datasets Using |nnovative Know edge
Di scovery Technol ogy

Alvaro Soto, Pontificia Universidad Catolica de
Chile , Antonio Cansado, Pontificia Universidad
Catolica de Chile , Felipe Zavala, Pontificia
Uni versidad Catolica de Chile

This work presents new know edge discovery in databases
(KDD) technology that aids the scientist in the detection
of rare types of astronom cal objects. Qur nmain idea is
that while conputers have the power to search huge anounts
of data, the expert has the domain know edge to efficiently
lead this search. Qur system builds wupon two main
conponents: a probabilistic nodel able to scale to |arge
datasets and a set of nodules to interact wth the
scienti st.

The probabilistic nodel represents the joint uncertainty of
objects attributes in an astrophysical catalog. The nodel
consists of a <conbination of Bayesian networks, and
Gaussian mxture nodels, trained through an accelerated
version of the expectation maxim zation algorithm (EM. The
nodel provides the system with three nmin capabilities:
detection of rare objects, through the identification of
points wth |ow probability, explanation of the sources of
the anomalies, through the identification of the unusual
attributes of an object, and scalability to | arge datasets,
through the use of ef ficient data structures and
al gorithns.

The nodules to interact with the scientist incorporate
i nnovative active |earning techniques that use the expert
feedback to progressively inprove the performance of the
probabilistic mnodel. Using a nodified version of the
Di st ance- Wei ght ed K nearest neighbor algorithm the system
performs an interactive exploration of the space of
potential rare objects. Areas where the system receives a

positive feedback from the scientist, neaning that a
detected object 1is indeed a rare object, are fully
expl or ed.
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Qur system is currently being tested using data from the
release 1 of the Sloan Digital Sky Survey.
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Session 10: Mre Al gorithns

010. 1 Model -Based Count-Limted | mage Restoration

David A van Dyk, University of California, Irvine
The Cal i forni a-Harvard AstroStatistics
Col | abor ati on

In recent years, there has been a quantum leap in the
quality and quantity of new data in observational high-
ener gy astrophysics. Recently launched tel escopes allow for
very high resolution imaging, spectral analysis, and tinme
series analysis. The conplexity of these instrunents, the
conplexity of the astronom cal sources, and the conplexity
of the scientific questions leads to a subtle inference
problem that requires sophisticated statistical tools. In
this talk we discuss the wuse of highly structured
statistical nodels that are designed to capture the
conplexity of both the data collection and the cosmc
sources. To fit these nodels, we use Bayesian statistica
met hods that are well suited to answer relevant scientific
guesti ons. Bayesian techniques allow us to conbine
information in the data with scientific data outside the
data such as snoothness constraints. Thus, we conbine a
Poi sson |ikelihood that accounts for the |ow-count nature
of the data with a nmulti-scale prior that encourages snooth
reconstructions. Al though such prior are generally
formulated in terns of a nunber of user specified tuning
paranmeters, we show that these paraneters can also be fit
to the data. The statistical conputation that is necessary
to fit such highly structured nodels can be form dable. W
propose both EM algorithns for node finding and MOMC
methods to fully explore the posterior distribution
Because the conputational efficiency of such nmethods can be
highly sensitive to the choice of Markov chain, they nust
be designed and inplenented with care. Thus, we discuss
both  our choice of i mpl ementation and convergence
criterion.
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Q10. 2 SAADA: Astronom cal Databases Made Easy

L. Mchel, H Nguyen Ngoc, C. Mdtch

Many astrononers wsh to share datasets wth their
communi ty but have not enough manpower to devel op dat abases
havi ng t he functionalities required for hi gh-| eve

scientific applications. The SAADA*) project ains at
automatizing the creation and deploynent process of such
dat abases. A generic but scientifically relevant data node

has been designed which allows to build databases by only
providing a Ilimted nunber of product mapping rules.
Dat abases created by SAADA rely on a relational database
supporting JDBC and covered by a Java |ayer including a |ot
of generated code.

Such databases can sinultaneously host spectra, imges,
source lists and plots. Data are grouped in user defined
col l ecti ons whose content can be seen as one uni que set per
data type even if their formats differ. Data sets can be
correlated one with each other using qualified |inks. These
links help, for exanple, to handle the nature of a cross-
identification (e.g., a distance or a likelihood) or to
describe their scientific content (e.g., by associating a
spectrum to a catalogue entry). The SAADA query engine is
based on a | anguage well suited to the data nodel which can
handl e constraints on linked data, in addition to classical
astronom cal queries. These constraints can be applied on
the |inked objects (nunber, class and attri butes) and/ or
on the link qualifier values. Databases created by SAADA
are accessed through a rich WEB interface or a Java APl. W
are currently developing an inter-operability nodule
i mpl anti ng VO protocol s.

*) French acronym for Auto-configurable Archiving System
for Astronom cal Databases.
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Q10. 3 Mosai cki ng wi th MOPEX

Davi d Makovoz, Caltech , |ffat Khan, Caltech

We present MOPEX - a software package for inage nosaicking
and point source extraction. MOPEX has been devel oped for
the SPI TZER Space Tel escope. This presentation concentrates
on the nosaicking aspects of the package. MOPEX features
the use of several interpolation techniques, coaddition
schenes, and robust and flexible outlier detection based on
spatial and tenporal filtering.

A nunber of original algorithnms have been designed and
i mpl enented in MOPEX. Anmong them is direct plane-to-plane
coordinate transformation, which allows at |east an order
of magni t ude speed up in perform ng coordi nat e
transformati on by bypassing the sky coordinates. The dua
outlier detection nmakes possible outlier detection in the
areas of even mnimal redundancy. |nmage segnentation based
on adaptive thresholding is used for object detection,
which is part of outlier as well as point source detection.
Efficient use of conputer nenory allows nopsaicking of data
sets of very deep coverage of thousands of inmages per
pointing, as well as areas of sky covering many square
degr ees. Al t hough designed for SPITZER data, MOPEX does
not require any SPITZER-specific fits header keywords to
run , and can be applied to other data, that have standard
header information on the imge geonetry and poi nting.

The package is available for distribution at
http://ssc.spitzer.caltech. edu/ postbcd/

010. 4 W projection: a new algorithm for wde field
imaging with radi o synthesis arrays

Tim Cornwell, NRAO , Kumar Golap, NRAO , Sanjay
Bhat nagar, NRAO

Wde field imging with |Iow frequency synthesis arrays is
limted by a nunber of troublesonme effects. First anpbngst
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these is the "non-coplanar baselines" distortion whereby
the integral rel ati onship between sky brightness and
measured visibility function is not a sinple Fourier
transform A piece wi se approximation to the integrals can
be used and fornms the basis of the facet approaches used
for the last 15 years. These approaches are difficult to
program and perform relatively poorly. W have devel oped a
novel , high performance al gorithm based upon convol ution of
the visibility sanples with a Fresnel kernel. We interpret
the Fresnel kernel as being required to propagate the
electric field to a conmon reference plane. The role of
Fresnel diffraction in radio inteferonmetry seens to have
been unrecogni zed previously.

010. 5 Har dwar e Accel erati on f or Ast ronom cal Dat a
Anal ysi s

Eri c Sessons, NRAO

The floating-point performance of conmerci al G aphi cs
Processing Units (GPUs) currently exceeds that of nore
costly CPUs by a factor of 3 and the parallel architecture
of GPUs is so well suited to many physical problenms that
researchers have reported practical performance gains of 6
to 10-times with some algorithns. As GPU performance is
on an exponential growh curve doubling every 6-nonths,
i nstead of doubling every 18-nonths as main |line CPUs, GPUs
are an increasingly cost-effective conputational resource.

We present an overview of GPU architecture and discuss how
that architecture makes these perfornmance gains possible.
We then explore the programmng nodel for GPUs in greater
detail, introduce programmng franmeworks that have been
developed to take advantage of GPU perfornmance, and
identify a nunber of data processing packages already
avai l able for GPUs.
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Post ers

Monday Poster Session (Pl.Xx.X)

P1.1.1 ESA- VO European Space Based Astronony through
t he VO

Chri stophe ARVISET, ESA / ESAC, |Isa BARBARI SI,
ESA / ESAC, John DOWBQN, ESA [/ ESAC, Jose
HERNANDEZ, ESA / ESAC, |daki ORTIZ ESA |/ ESAC,

Pedro OSUNA, ESA / ESAC, Jesus SALGADO, ESA /
ESAC, Q@illernrbp SAN M GUEL, ESA / ESAC, Aurele
VENET, ESA / ESAC

In June 2004, ESA decided to renane the VILSPA centre into
ESAC for European Space Astronony Centre. Al astronony
m ssions (1SO XMWNewon, Integral, Herschel, Planck,
Gaia, etc..) wll be located at ESAC. ESAC will also host
nmost of the ESA astronony and planetary Scientific
Archives, becom ng the main space science data provider in
Eur ope.

ESAC Archive Goup had already been involved in sone VO
activities. The 1SO Data Archive and the XMM Newt on Science
Archive have already been VO-enabled via the SIAP (Sinple
| mmge Access Protocol). Furthernore, the |IDA has been the
first archive to be SSA (Sinple Spectra Access) conpliant.
Al these features were denonstrated at the AVO first
sci ence denonstration in January 2004.

Thanks to these successes, ESA has decided to have its own
ESA- VO project to becone the European Space based astronony
VO actor. Dedicated manpower and conputer resources have
been allocated to the ESA-VO project to participate nore
actively inall IVOA initiatives.

ESA- VO mai n axes of devel opnent are the foll ow ng:

- Keep on meking all ESA astronony archives VO
conpliant (SIAP, SSA VOQL. .)

- Build an ESA-VO Portal including a nulti-
m ssions search interface based on VO protocols
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- Inter-operability from the existing ESAC
archives to renote archives via VO protocol s

- Devel opnent of specific VO applications such as
VOSpec, a tool for retrieval and overlay display of Spectra
from SSAP VO enabled archives, including various wunit
conversions as per netadata specified in the SSA

- Building a ESA VO registry

- Building a ESA VO G'id

P1.1.2 Dat a M ni ng in Di stri buted Dat abases for
I nteracting Gal axi es

Kirk Borne, CGeorge Mason University

W will present results from an exploratory data mning
project to identify classification features of special
classes of interacting galaxies (for exanple, infrared-
| um nous gal axi es) within di stri buted ast ronom cal

dat abases. Using a variety of data mning techniques,
interaction-specific features are learned, to distinguish
this class of galaxies from a control sanple of nornmal
gal axi es. Subsequent |y, t he correspondi ng rul e- based
feature nodel of that class of galaxies is then applied to
the large nulti-wavel ength astronom cal databases that are
now becomng available. This distributed data mning
activity is a prototype science use case for the Virtual
(bservatory. We specifically apply multi-archive nmulti-
wavel ength data to the problem W w il present exanples of
bot h successful and unsuccessful data m ning attenpts.

P1.1.3 | nt egrating Legacy Code Into Vi rt ual
(bservatories - A Test Case

Joerg M Col berg, University of Pittsburgh, Ryan
Scranton, University of Pittsburgh, Andrew J.
Connol Iy, University of Pittsburgh

As virtual observatories are being built, the integration
of existing astronom cal analysis codes is becomng
increasingly inportant. This is particularly true for
standard applications that are widely and often wused. In
t hese cases, creating what anounts to on-site data-mning
facilities is clearly beneficial for a wde variety of
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users, including, but not Ilimted to, wusers wth very
little current knowl edge of VO technologies or users
interested in using the machinery for educational purposes.
G ven the nature of nost |egacy codes, there is a nunber of
problens that have to solved. Here, we present an
application that mkes a very fast and efficient n-point
correlation function code interact with the Sloan D gital
Sky Survey. W discuss the basic ideas and setup, technical
probl ens encount ered, and possi bl e extensi ons.

P1.1.4 Data Mning in the Era of Virtual Observatories

Andrew Connol Iy, University of Pittsburgh, Joerg
Col ber g, University of Pi tt sbur gh, Si non
Kr ughof f, Uni versity of Pi tt sbur gh, Ryan
Scranton, University of Pittsburgh, Andrew More,
Carnegie Mellon University

Wth the devel opnent of the Virtual bservatori es
astrononers now have access to nmassive, distributed data
sets covering many decades of the el ectromagnetic spectrum
To fully realize the scientific potential of the VO we
require analysis tools that can scale to the size and
dirensionality of these collections of data and that are
interfaced directly onto the Virtual Observatories (i.e. to
make the analysis of VO data as seamn ess and transparent as
our access to the data thensel ves).

In this talk we present the initial inplenmentation of a
toolbox for data mning in the era of the Virtual

bservatory. W will discuss a range of tools designed to
analyze the large, multidinensional data sets that are
currently available through the VO W wll specifically

address anal yses that cover a broad range of questions that
astronomers mght want to ask of the VO data: how to
measure the clustering of galaxies from |arge photonetric
and spectroscopic surveys wusing a single and parallel
conputing environnment, how to identify anomal ous or unusual
sources in large nultidinmensional data sets, how to track
nmoving sources in tine domain data and how to integrate the
mul ti-frequency data avail able through the VO with external

data sets. W wll discuss how the algorithms for
addressing these questions are designed and inplenented and
how these tools are integrated into a webservice

environment together wth the associated challenges for
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undertaking statistical astronony on |arge heterogeneous
data sets.

P1.1.5 GALEX Services for the Virtual Observatory

Al berto Conti, Space Tel escope Science Institute,
Berni e Shiao, Space Tel escope Science Institute,
Myron Smth, Space Tel escope Science Institute

The Gal axy Evolution Explorer (GALEX) will observe gal axies
in the wultraviolet across 10 billion years of cosnmc
hi story. The GALEX mission has the primary science goals if
investigating how star formation in gal axies evolved from
the early Universe up to the present. The Milti m ssion
Archive at Space Telescope (MAST) will deliver GALEX data
(~5TB) to the entire astronomcal conmmunity and to the
general public. GALEX data products include near-UV and
far- UV nedium deep and all-sky surveys in imagi ng node and
partial sky surveys in spectroscopi c node.

The GALEX archive at MAST is built around a core set of web
applications and xm web services that mne GALEX data
stored in a Mcrosoft SQ. Server database. Interoperability
with other data centers is achieved by offering nmany VO
conpliant services. Together with other MAST surveys such
as GOODS, UDF and HDFN'S, the GALEX archive is an integral
part of OpenSkyQuery: the VO SkyNode portal.

Herein we provide exanples of search and retrieval
capabilities for the first release of observations (DR1).
W also show the GALEX Milti-mssion Archive Cross-
Correlation tool (GWAX): a proof of concept application
specifically developed to utilize the large collection of
services available under VO GVWAX uses the VO Registry to
| ocate ConeSearch and SIAP VO services from surveys that
overlap the GALEX footprint. The GALEX inmage cutout service
uses the results of the ConeSearch to display objects from
these surveys onto a GALEX inmge. Cross-correlation with
GALEX data is achieved using the Hierarchical Triangular
Mesh (HTM index or the VO SkyNode service.
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P1.1.6 VOTFilter, Bridging VO Services to Industrial
Deskt op Application

Chenzhou CUI, National Astronom cal bservatory
of Chi na, Kui WU, Bei j i ng Institute of
Astronautical System Engi neering

VOTable is an XM format defined for the exchange of

tabul ar data in the context of the Virtual Cbservatory. It
IS t he first Pr oposed Recommendat i on defi ned by
| nt er nat i onal Vi rtual bservatory Alliance, and has

obt ai ned wi dely support from both VO communities and nany
astrophysics projects. Taking advantage of XM file format
of OpenOifice, and XM. filter VOIFilter is devel oped by the
Chi nese Virtual Observatory project. Using the VOIFilter,
one can read and wite files in VOlable format, edit and
anal yze astronom cal data using OpenOfice Calc. In the
paper, we wll describe the inportance of the toolkit,
introduce its usage and discuss possible extension for the
current version. Some technical problems nmet during its
devel opment wi Il be al so di scussed.

P1.1.7 MySpace: distributed data storage for the VO

A. C. Davenhall, D. Mrris, K T. Noddle, N A
Wal t on

My Space S a conponent of AstroGid (see
http://ww. astrogrid.org and related presentations at this
conference), the UK devel oped infrastructure for Virtual

Cbservatories . MSpace is a co-operating network of web
services providing both tenporary and | ong-term storage for
VO users. It can be used to hold various types of data

items including: data files, docunents, database tables,
wor k- fl ow segnents, etc.

Al t hough i ndi vi dual dat a itens are geogr aphical ly
di spersed, users access and navigate the work space as
though all the items were stored in a single location. In
other words, the design hides from the user the fact that
the work space is not entirely | ocal.
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MySpace is a fully integrated conponent of the AstroGid
system but its nodular nature neans that it can be
installed and wused in isolation or, in principle, in
conjunction with conponents from other IVOA conpliant VO
proj ects.

W show the architecture of the MSpace conponent, it's
interaction with other Virtual Observatory conponents and
the benefits to users of the system The current state of
devel opnment and depl oynent is exam ned and plans for future
expansi on consi der ed.

P1.1.8 The Multim ssion Archive at the Space Tel escope
Science Institute in the context of VO activities

I nga Kanp, STScl , Randal | Thonpson, STScl ,
Al berto Conti, STScl, Dorothy Fraquelli, STScl,
Tim Kinball, STScl, Karen Levay, STScl, Bernie
Shi ao, STScl Myr on Smi t h, STScl , Rachel

Sonerville, STScl, R chard L. Wite, STScl

In the past year, the Miltimssion Archive at the Space
Tel escope Science Institute (MAST) has taken mmjor steps in
maki ng MAST' s hol di ngs avail abl e usi ng VO defi ned protocols
and standards, and in inplenmenting VO based tools. For
exanple, MAST has inplenented the Sinple Cone Search
protocol, and all MAST m ssion searches may be returned in
the VOrTable format, allowng other archives to use MNAST
data for their VO applications. W have made many of our

popular H gh Level Science Products available through
Sinmple Image Access Protocol (SIAP), and are inplenenting
the VO Sinple Spectral Access Protocol (SSAP). The cross
correlation of VizieR catalogs with MAST missions is now
possible, and illustrates the integration of VO services
into MAST. The user can easily display the results from
searches within MAST using the plotting tool VOPI ot.
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P1.1.9 ROMVE (Request bj ect Managenent Environnent)

M h-seh Kong, Infrared Processing and Analysis
Center, Caltech, G Bruce Berriman, Infrared
Processing and Analysis Center, Caltech, John C
Good, Infrared Processing and Analysis Center,
Cal tech

Most current astronom cal archive services are based on an
HTML./ Cd architecture where users submt HITML forns via a
browser and CAd prograns operating under a web server
process the requests. Most services return an HTM. result
page with URL links to the result files or, for |onger
jobs, return a nessage indicating that email wll be sent
when the job is done. This paradigm has serious
[imtations when applied to tine-intensive jobs, in that it
provi des no mechani sm for managi ng, gueui ng, and
controlling nultiple jobs.

ROME is a collection of mddleware conponents being
devel oped under the National Virtual Qobservatory Project to

provide nechanism for managing long jobs such as
conputationally intensive statistical analysis requests or
the generation of |arge scale npsaic inmages. Witten as

EJB objects wthin the open-source JBOSS applications
server, ROVE receives processing requests via a servelet
interface, stores them in a DBMS using JDBC, distributes
the processing (via queuing nechanisns) across nultiple
machines and environnents (including GRID resources),
manages real-tinme nmessages fromthe processing nodul es, and
ensures proper user notification.

The request processing nodules are identical in structure

to standard CA-programs -- though they can optionally
i npl emrent status nessaging -- and can be witten in any
| anguage. ROVE will persist these jobs across failures of

processi ng nodul es, network outages, and even downtinme of
ROVE and the DBMS, restarting them as necessary.
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P1.1.10 A Source Extraction Wb Service wth Cross
Mat chi ng Capability

K. Sinmon Krughoff, U of Pittsburgh, Andrew J.
Connolly, U. of Pittsburgh, Joerg M Col berg, U
of Pittsburgh

Web services provide an excellent neans for users to take
advantage of algorithns and conputing tine on machi nes that
are physically displaced fromtheir |ocation. By using XM,
specifically SOAP, comunication between client and server
it is possible to build sets of tools that are essentially
pl atform and | anguage i ndependent. This allows for a large
set of utilities to be constructed for use by the entire
astronom cal comunity via sinple client prograns.

We present a case study in which we have deployed the
popul ar source extraction code ~~SExtractor"™ in a web
service. Qur web service provides the additional option of
cross matching the resultant source catalog wth other
catalogs (i.e. SDSS, 2MASS, FIRST, HDF, etc.) through the
SkyPortal web service provided by OpenSkyQuery. This is an
inportant step in the devel opnent of web services as we
begin to use pre-existing web services to build increasing
utility into the set of tools available through web
servi ces.

P1.1.11 VO Software: Overview of the past twelve nonths
of Prototypes & Tools

Marco Leoni, ESO Thomas MG ynn, NASA HEASARC,
Roy WIlianms, Caltech

Thanks to the increased effort in the devel opnent and
spread of the "VO novel", the past year saw a spur in the
creation of software for the Virtual Observatory: including
both prototypes and released tools, produced by the
national VO project nenbers of the International Virtual
Qbservatory Alliance (I VQA).

This work describes conpletely new devel opnents as well as
exi sting software adapted to the VO It highlights their
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main features and the way they interact and interoperate
using comon industry standards as well as astronony-
speci fic ones devel oped within the |IVOA

P1.1.12 XM. data in the Virtual Cbservatory

Bob Mann, U. Edi nburgh, Rob Baxter, U. Edinburgh,
Pet er Buneman, U. Edinburgh, Robert Carroll, U.
Edi nbur gh, Byr on Choi , u. Edi nbur gh, Rob
Hut chi son, U. Edi nburgh, Ted Wen, U. Edi nburgh

XM. is the lingua franca of the Wb services world and so
will play a magjor role in the construction of the Virtua

bservatory. Its great advantages are its flexibility,
pl at f or mi ndependence, ease of transformation and the w de
variety of existing software that can process it. An
obvi ous disadvantage in its use as an astronomcal data
format is its verbosity; the nunber of bytes taken up
witing the XM. tags can easily outnunber t hose
constituting the actual astronomcal data. This becones
prohibitively inefficient when large anounts of data are
stored in XM, and the developers of VOrable sought to
circunvent this, by allowng for the use of binary data

either in the VOrable docunent itself or in an externa

file linked fromit. The verbosity of XML in this regard is

a problem in many other disciplines, and conputer
scientists are developing nore generic solutions to that
found in the VOTlable specification. In this paper we

descri be several of these projects currently underway in
Edi nburgh, which focus on the conpression and querying of
XM., and a technology for representing the structure of a
binary file in XM.,, enabling it to be read as if it were
XML.

P1.1.13 Distributed Data M ning for Astrophysical Data

Sabi ne McConnell, David Skillicorn

W present a data mning technique in which the datasets
are partitioned by attributes such that datasets contain
subsets of information for all available objects . Qur
approach is evaluated on a variety of astrophysica
datasets and is suitable for a distributed setting, where
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the introduction of real tine data analysis inposes an
upper bound on the size of the data that can be processed.
Using a decision tree technique, we show that this ensenble
technique can achieve the sanme or better classification
accuracy conpared to an approach where the conpl ete dataset
is contained in a single location. At the same tine, this
substantially increases the anmbunt of data that can be
processed.

P1.1.14 Spectral Energy Distribution Data Mdel for the
VO

Jonat han McDowel |, SAO Doug Tody, NRAO Tanas
Budavari, JHU

W present formalism for describing and handling spectra

energy distributions in the Virtual Qbservatory, and
di scuss sone of the technical problens in conbining
phot onetric and spectrophotonetric i nformation from
het erogeneous archives. W present an abstract data nodel

for SEDs conpatible with the Sinple Spectral Access
Protocol being developed by the Virtual Gbservatory and
present exanple XM., VOTABLE and FITS serializations. JCM
acknow edges support from NSF grant no. AST 0121296 and
Cooperative Agreenment AST 0122449, as well as the Chandra
X-ray Center under NASA contract NAS8-39073.

P1.1.15 Creating Data that Never Die: Building a
Spect rogr aph Dat a Pi pel i ne in the Virtual
Qobservatory Era

D.J. Mnk, SAO WF. Watt, SAO J.B. Roll, SAQ
S.P. Tokarz, SAO, MA. Conroy, SAO N. Caldwell,
SAO, MJ. Kurtz, SAQ MJ. Celler, SAO

Data pipelines for nodern conplex astronom cal instrunents
do not begin when the data is taken and end when it is
delivered to the user. | nformati on nust flow between the
observatory and the observer from the tinme a project is
concei ved and between the observatory and the world wel

past the tinme when the original observers have extracted
all the information they want from the data. For the 300-
fi ber Hectospec | ow dispersion spectrograph on the MMI, the

- 75 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

SAO Tel escope Data Center is constructing a data pipeline
whi ch provides assistance from preparing and submtting
observing proposals through observation, reduction, and
analysis to publication and an afterlife in the Virtual
Cbservatory. W will describe our sem -automatic pipeline
and how it has evolved over the first nine nonths of
oper ati on.

P1.1.16 MaxBCG The Inportance of Database Systens for
the Virtual Observatory and the Gid

Mar i a A. Ni et o- Sant i st eban, Johns Hopki ns
Uni versity, Alexander S. Szalay, Johns Hopkins
Uni versity, Jim Gay, M crosof t Resear ch
Ani ruddha R Thakar, Johns Hopkins University,
Wlliam J. O Millane, Johns Hopkins University,
Janmes Anni s, Ferm Nat i onal Accel er at or
Laboratory

The Maxi mum|ikelihood Brightest Custer Galaxy (MaxBCG
application searches for galaxy clusters that span a | arge
dynam c range of cluster masses and provides good redshift
estimates using the cluster red sequence gal axies. MxBCG
was devel oped originally in tcl using the SDSS Astrotools
package and ran on the Terabyte Analysis Machine (TAM, a
10-CPU cluster specially tuned to solve this type of
problem The sanme application code was grid-enabled and
used to test the Chinera Virtual Data System created by the
Gi PhyN project. As is common in astronomcal file-based
applications, the TAM and Chinera inplenentations used
hundreds of thousands of files for the conputations, files
served fromthe SDSS Data Archive Server. The data required
to run the MwxBCG is also available in the SkyServer
dat abase. At Johns Hopkins University, we have inpl enented
a version using SQ on a SQ Server 2000 cluster that
processes the sane sky area an order of magnitude faster
than TAAM W are also working on an efficient grid-enabled
system that does not require noving large volunes of data
across the network. When the user subnits the application

upon authentication and authorization, the SQ code is
depl oyed and executed on the available data-grid nodes
hosti ng the SkyServer database system

- 76 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

In this paper we describe why and how the Gid and the
Vi rtual Qbservatory can take advantage of Dat abase
Managenent Systens.

P1.1.17 VWher e: An Ext ensi bl e Filtering and Dat a
Expl oration Cuil et

M chael S. Nobl e, Massachusetts Institute of
Technol ogy

In this paper we describe Where, an S-Lang/ Gk guilet
whi ch conbi nes graphical ease of wuse with powerful data

exploration and filtering. Analysis in VWhere anounts to
mani pul ating sets of region filters applied to one or nore
pl ots. | nput vectors originate from either files or in-

menory arrays, with plots and regions created via nouse. A
text wndow is also provided, in which additional vectors
may be fabricated from arbitrary mathemati cal expressions.

A list of points passing all filters is output, which can
be applied to other datasets, <create output files,
et cet era.

In contrast with the "file in/file out"” nodel of conmand
line tools, in which an entire set of filters s
conceptually applied to an entire dataset in one pass,
arbitrary cuts of axes may be visualized in VWere, then
applied while exploring others. This increnmental filtering
hel ps di scern non- obvi ous rel ati onshi ps, and IS
considerably faster and nore fluid for iterative analysis
than file-based alternatives (nultiple file reads are
avoided, no internediate file litter is created, no syntax
to |earn/forget, results are imediately visualized),
particularly as datasets scale up in size.

This approach also far surpasses file-oriented tools in
expressive power and extensibility, since external S-Lang
nodul es and scripts may be | oaded at runtinme, giving Where
the ability to call virtually any SlLang or C C++/ FORTRAN
function (e.g. GNU Scientific Library wappers). Moreover,
since plots and regions may al so be custom zed and pri nted,
again with point/click ease, VWhere can also serve as a
reasonably capabl e, general purpose plotting GU
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P1.1.18 New NED XM./ VOt abl e Services and Client Interface
Appl i cations

O ga Pevunova, | PAC/ Cal t ech/ JPL, John  Good,
| PAC/ Cal tech/ JPL, Joseph Mazzarell a,
| PAC/ Cal t ech/ JPL, G Br uce Berri man &
| PAC/ Cal t ech/ JPL, Barry Mador e, oCcl W &
| PAC/ Cal t ech/ JPL
The NASA/ | PAC Extragal actic Dat abase ( NED,
http://nedww. i pac. cal tech. edu ) provi des Cross-
identifications and data for over 7 mllion extragal actic

objects fused from thousands of survey catal ogs and j ournal
articles. The data cover all frequencies from radi o through
gamma rays and include positions, redshifts, photonetry and
spectral energy distributions (SEDs), sizes, and inmages.
NED services have traditionally supplied data in HIM
format for connections from Wb browsers, and a custom
ASCI1 data structure for connections by renote conputer
prograns witten in the C programm ng | anguage. W descri be
new services that provide responses from NED queries in XM
docunent s conpl i ant W th t he i nt ernati onal vi rtual
observatory VQtable protocol. The XM/VQable services
support cone searches, all-sky searches based on object
attributes (survey nanes, cross- | Ds, redshifts, f 1 ux
densities), and requests for detailed object data. Initial
services have been inserted into the NVO registry, and

others will follow soon. The first client application is a
Style Sheet specification for rendering NED VO able query
results in Wb browsers that support XM. The second
prototype application is a Java applet that allows users to
conpare nultiple SEDs. The new XM./VQ able output node
will also sinplify the integration of data from NED into

visuali zation and analysis packages, software agents, and
ot her virtual observatory applications.

This work is the result of collaboration between NED, |RSA
and the NVO consortium OP., J.G and GB.B were
supported by NSF/ITR NSF Cooperative agreenent AST
0122449.3J.M and B.M were supported by the Jet Propul sion
Laboratory, California |Institute of Technology, under
contract w th NASA
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P1.1.19 K-12 Educati on wth t he Nat i onal Vi rtual
Qobservatory

Jordan Raddi ck, Johns Hopkins University, WIIliam
O Mul I ane, Johns Hopkins University

W have created the first K-12 education activity using
data provided by the National Virtual OQObservatory (NVO).
The activity wuses NVOs “Datascope,” which delivers
mul tiwavel ength data on single objects requested by the
user.

The activity, “Adopt an bject,” was suggested by Heidi
Kaiter, a mddle school science teacher from Concord, MNA
It is designed for mddle school students but could be
adapted for high school and Astro 101 students as well.
Each group of students selects a well-known sky object
(star, galaxy, or nebula) to “adopt” for detailed study.
Students use the datascope to |ook wup nultiwavel ength
i mges, observations, and catalog data for their object.
The activity ends with a brief oral presentation and
witten report summarizing what each group has |earned
about their object.

The activity includes a conplete teacher’s guide, with a
| esson plan, additional resources, and correlations to
nati onal education standards. W are currently |ooking for
K-12 teachers to field test the activity in their classes.
W are also developing several other activities for K-12
and col | ege teachers using NVO dat a.

- 79 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

P1.1.20 Devel opnent of a Virtual Observatory Prototype in
ALMA- Japan

Tsuyoshi Sawada, Nobeyana Radio (Cbservatory,
Ken' i chi Tat emat su, Nat i onal Astronom ca
Cbservatory of Japan, Ryo Kandori, G aduat e
Uni versity  for Advanced St udi es, Koui chiro
Nakani shi, Nobeyana Radi o Cbservatory, Koh-ichiro
Morita, Nobeyanma Radio Observatory, Kazuyoshi
Sunada, Nobeyama Radi o Observatory

The Japanese si de of t he At acama Lar ge
MIlimeter/submIlimeter Array(ALMA-Japan) is developing a
Virtual Observatory, ALMA-JVO which will be one of the key
functionalities of the ALMA Regional Center in Japan. W
have summari zed our science requirenents and science cases
for ALMA-JVO on the basis of our expertise in radio
astronony at Nobeyana Radi o Qobservat ory, Nati ona
Astronom cal Cbservatory of Japan (NAQJ). W are devel oping
data processing pipelines for existing radio and near-
infrared telescopes to evaluate system design and

i nterfaces. Al t hough pr esent ast ronom cal dat abases
generally store reduced and calibrated inages, the data
produced with ALMA will be delivered to the observer after

a pipeline process by default. Thus the pipeline data
processing is quite essential to ALMA-JVO We have al so
i ncluded an interactive operation in our prototype, because
we regard it as an essential feature for astronom cal data
reduction. Wien a user requests the data, he/she wll
receive results through "default” pipeline and a |og, which
is reusable for next requests. |If he/she is not satisfied
wth the results, he/she edits the reusable |log, and re-
submt a request. Wien necessary, he/she can request
interactive operations (data flagging, selection of data
area, and so on).W are also interested in data abstraction
(i.e., making catal ogue) of 3 dinensional data, because it
will be a key technology for efficient VO astronony wth
ALMA, which produces radio data at a high rate. W report
present status of our activity. The program is being
carried out in collaboration wth Astronom cal Dat a
Anal ysis Center, NAQJ.
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P1.1.21 A netadata | ayer to enable VO conpliant access to
t he ESO ST-ECF Archive

Diego Sforna, ESA/ESO Space Tel escope European
Coordinating Facility, Alberto Mcol, ESA ESO
Space Tel escope European Coordinating Facility

The nmetadata |ayer is build around a centralized repository
from where netadata can be retrieved. The existence of this
repository is transparent to the users, but it is a key
point for offering archive services in the VO frane,
allowing us to provide a better data characterization in a
conpr ehensi ve and honobgeneous way.

At the sane tine we are also building for our services a
web service interface, together with the traditional HTM
pages desi gned for human consunpti on. The ST- ECF
| nst runent al Characteristics Servi ce (see A M col
"Dat abase  of I nst runent al Characteristics in a Real
bservatory") is one exanple where both the netadata |ayer
and the new VO interface are already in place.

The service provides a match between characteristics of
standard, well-known filters and the ones of real filters
mount ed on ESQO HST i nstrunents.

The output for matching filters is offered both via a web
service and in HTM. fornmat. The web service is used to
retrieve at once in VOTABLE format all the data for the
matching filters together wth a set of standardized
net adat a.

W wll show usage exanples for the Instrunental
Characteristics and other ST-ECF services, focusing on the
new access possibilities and on the advantages of a hybrid
i nterface.

P1.1.22 Merger of VO Data Model, Ontol ogy, and Hi gh Level
Query

Ed Shaya, U of WMaryland, Brian Thomas, U of
Mar yl and
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W propose a VOCatalog data nodel as a list of
source(bj ects that aggregates Quantities (property objects
with errors, wunits, values). The quantities should be
allowed to be of arbitrary depth allowing for QuntitySets
of QuantitySets built up into a tree-like structure. For
instance, a galaxyCatalog provides, at a mninum basic
data about a set of galaxies by aggregating sinple
guantities: magnitudes, ra, dec, norphological class etc.
In addition, one nmay desire certain Cbservations of each
gal axy, such as Inmages. One may want to directly provide
cruci al netadata about each inmage (exposure tinme, ra, dec,
filter) and perhaps a URL to the actual data. One may w sh
to group these inmages into various regions. The structure
so far is [/galaxy/region/observation/inmge. Region may
specify, besides the location on the celestial sphere,
information on the type of region, e.g. spiral arm
interarm open cluster region, outerhalo.

The real power of this schena is derived when the schema is
accepted by all data centers as a query |anguage. It
accesses the scientific objects wthin datacenters, but
conpl etely hides each datacenter's internal organization. A
gquery for galaxies with supergiant stars in the interarm
region is a sinple XPath:

/I gal axy//region[ @ype="interarnt]//star//spectral Type/val u
e="supergi ant"

Sent to all relevant datacenters, it can be deconposed into
a set of internal SQLs to retrieve the appropriate data and
then construct a gal axyCatalog for output. Used inside of
an XQuery, the request could conpose an alternate structure
for the output such as a starCatal og Special Requests

P1.1.23 Structured Query Language for Virtual Observatory

Yuji  Shirasaki, NAQJ, Msahiro Tanaka, NAQJ,
Sat oshi Honda, NAQJ, Yoshihiko M zunmoto, NAQJ |,

Masat oshi Oni shi NAQJ, Naoki  Yasuda, | CRR,
Yoshi fum  Masunaga, Cchanom zu Univ., WMasafumi
Ce, NAQYU

Currently three query |anguages are defined as standards
for the Virtual Qbservatory (VO . Astronom cal Data Query
Language (ADQ) 1is a query language for catalog data,
Si npl e I nage Access Protocol (SIAP) is for inmage data, and
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Sinmple Spectrum Access Protocol (SSAP) is for spectrum
dat a.

As a result, when we query each data service, we mnmust know
i n advance which | anguage is supported on the service and
then need to construct a query |anguage accordingly. The
SIAP and SSAP are sinple, but they have a Ilimted
capability. For exanple, there is no way to specify
multiple regions in one query, and it is difficult to
specify conplex query conditions. If both the imge and
spectrum queries are witten in SQ syntax, nmultiple
regions query can be witten with usual manner of SQ. and
conpl ex conditions can be specified in WHERE cl ause.

In this paper, we propose a unified query |anguage for any
ki nd of astrononical database on the basis of SQ.99. SQ is
a query language optimzed for a table data, so to apply
the SQL to the inmage and spectrum data, the data structure
need to be mapped to a table |like structure.

We defined a virtual table whose colums are related wth
the parameters of SIAP and SSAP, and the correspondi ng
i mge and spectrum data. W present detailed specification
of this query |anguage and an exanple of the architecture
for the database system

P1.1. 24 Japanese Virtual Qobservatory (JVO prototype 2

Masahi ro Tanaka, NAQJ, Yuji Shirasaki, NAQJ,

Sat oshi Honda, NAQJ, Yoshihiko M zunpoto, NAQJ,

Masat oshi  Chi shi, NAQJ, Naoki Yasuda, U. Tokyo,

Yoshi f um Masunaga, Cchanom zu  U., Yasuhi de
| shihara, Fujitsu Ltd., Katsum Abe, Fujitsu
Ltd., Junpei Tsutsum , Fujitsu Ltd., Hiroyuki

Nakanmot o, SEC Ltd., Yuusuke Kobayashi, SEC Ltd.,

Tokuo Yoshida, , SEC Ltd., Yasuhiro Mrita, SEC
Lt d.

W describe the architecture of the Japanese Virtua
bservatory (JVO prototype system version 2.JVO ains at
seanl ess access to astronomcal data archives stored in

distributed data servers as well as data analysis
environment. For this purpose, it is inportant to build a
framework for access to renpte servers, including renote

procedure calls (RPCs) and data transfer. A data request
for distributed database is witten in the JVO Qery
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Language. The JVO system parses the query |anguage

deconposes it into individual renote procedures such as
retrieval of catal og, imge and spectrum and cross
mat ching, and generate a work flow Based on this work
flow, renote procedures are called. For RPCs of JVO
prototype system 1, we enployed dobus toolkit 2
(GTK2) . However, latency tine of GIK2 RPCs was too |long for

successive short-time jobs. Therefore, we enploy d obus
toolkit 3 (GIK3) for JVO prototype system 2. As the result,

we find that Gid Service in GIK3 inproves performance of

Racine addition to Gid Service, Reliable File Transfer
(RFT) is wused for efficient data transfer. Astronom cal

data stored in distributed servers are discovered through a
registry server which provides netadata discussed in the
| VOA registry working group and is built wusing a XM
dat abase.

P1.1.25 Theory in a Virtual Observatory: sone deno
Pet er Teuben

The current status of a denop of the TVO (Theory in a
Virtual Observatory) presented at the AAS earlier this year
will be highlighted, as well as future plans as the TVO
matures within the VO

In this denb a suite of conplex theoretical sinulations of
gl obular <clusters, including both stellar dynamcs and
stellar evolution, have been made avail able through a web
i nterface.

Sanpl e observed col or-magni tude di agrans are al so avail abl e
t hrough the sane interfaces, allow ng users to select

conbi nations of age, netallicity, initial binary fraction

etc., and see how well the associated nodel conpares wth
t he dat a.

A second denp nakes gal actic hydro simulations available to

the wuser, and allows the construction of datacubes and
derived products for a conparison with observational data.
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P1.1.26 A quantity-based object-relational hybrid system
for the VO the NOAO NX system inplenenting a
cat al og nodel

Brian Thomas, University of Maryland, Edward
Shaya, University of Mryland, Zenping Huang,
University of Maryland, Rafael Hrart, NOAQ
| rene Barg, NQAO

W present a working prototype system query system which
denonstrates howO data-nodels may be used as the
underlying basis for a VOwde query. This system NX
("New XML query"), overlies, and extends the WBC standard
for query on XM docunents, XQuery (we refer to this
extended version as "VOQuery"). The NX system is designed
to allow query on data described in terns of VO w de data
nodel s which are built up from the VO Quantity (ref). W
have extrapolated a "VO Catal og" nodel for the purposes of
this denp, and can use this nodel to query data which are
stored in one or nore SQ. data bases using essentially
not hi ng nore than VOQuery (our deno nodel w Il include. Qur
demo is inplemented on top of a test data-base holding
Super Macho dat a fr om NOAQ.

In this poster we wll describe the contents of the NX
system how it may be deployed, and future efforts for
devel opnent. All NX software is GPL licensed and freely

avail able for use and/or nodification.
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P1.2.1 Assenbly and Cassification of Spectral Energy
Distributions — A new VO Wb Service

Hans-Martin Adorf, GAVO, Max-Pl anck-Institut fuer
extraterrestrische Physik, Florian Kerber, ST-
ECF, Eur opean Sout hern  Observatory, Gerard
Lenson, GAVO, Max- Pl anck- I nsti tut fuer
extraterrestrische Physik, Al berto Mcol, ST-ECF,
Eur opean Southern Qbservatory, Roberto M gnani,
Eur opean Southern CObservatory, Thomas Rauch,
Uni ver si taet Tuebi ngen

We describe a new Web service which operates in two steps.
As a first step, a list of observed spectral energy
distributions (SEDs) is assenbled. The assenbly process is
initiated with an input list of sky-positions that are used
for querying nmultiple distributed catalogues covering
different wavelength intervals. The sources returned from
the different catalogues are spatially matched using a
probabilistic nmethod simlar to Xwatch.

As a second step, this list of SEDs may be subnmitted to a
classifier that wuses a library of theoretical SED s as
tenplates for classification. For each observed SED the
t hree best-matching theoretical SEDs are identified.

A science case has been selected for testing the
capabilities of the Wb service descri bed.

P1.2.2 FROG Tine Series Analysis for the Wb Service
Era

Al asdair Allan, University of Exeter

The FROG application is part of the next generation
Starlink software work and released under the GNU Public
License (GPL). Witten in Java, it has been designed for
the Web and Gid Service era as an extensible, pluggable,
tool for tinme series analysis and display. Wth an
integrated SOAP server the packages functionality is
exposed to the user for use in their own code, and to be
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used renmotely over the Gid, as part of the Virtual
Qobservatory (VO).

P1.2.3 The Chandra Bi bliography Database: Bibliographic
Statistics

Sarah Bl ecksmith, SAO, John Bright, SAO , Arnold
Rots, SAQO, Sherry Wnkelman, SAO Paul G een,
SAO, M hoko Yukita, SAO

W have started to generate and catalog bibliographic
statistics for the Chandra mssion. As a result, the
dat abases associated with the Chandra bibliography continue
to expand in scope and purpose. Publication data, including
nunber of citations, are collected for each Chandra
pr oposal and stored in the bibliography database.
Scientific metrics based on these data are conputed nonthly
and stored in the netrics database for trending analysis of
publication statistics. The design of the system and sone
results for illustration are presented. In addition, we
have discovered sonme unexpected operational uses for the
bi bl i ographi c dat abase which will al so be discussed.

This work is supported by NASA contract NAS8-03060 (CXC).

P1.2. 4 M GALE: m || stones and roadmap

I gor Chilingarian, Sternberg Astronom cal |Inst.
of Mdscow State U., Philippe Prugniel, CRAL
(bservatoire de Lyon, Hect or Fl ores, CEPI

(bservatoire de Paris, Jean  Cui bert, CEPI
Cbservatoire de Paris, Regi s Haigron, CEPI
Qbservatoire de Paris, |Isabelle Jegouzo, GEPI
(bservatoire de Paris, Frederic Royer, CEPI
(bservatoire de Paris, Francoise Tajahmady, GEPI
bservatoire de Paris, Glles Theureau, CEPI
bservatoire de Paris, Jacques Vetois, CEPI
bservatoire de Paris

M GALE (Miltiparanmetric Virtual Instrunent to Study the
Evolution of Galaxies) is a collaboration between two
| aboratories in France: CRAL (Lyon) and GEPI (Paris), Sofia
observatory (Bul gari a) and Moscow  State Uni versity
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(Russia). The project is now supported by Progranme
Nat i onal Gal axies (France) and two national vi rtual
observatori es, VO France and RVO. The observati onal

projects on two large telescopes (VLT and Russian 6-m
proposed by M GALE are being carried out.

The best known resource provided and maintained by M GALE
is HyperLeda - the database containing honogenized
information for mllions of gal axies.

M GALE distributes the Pleinpot open source software
platform that can be used to easily build astronom cal
dat abases and online tools and has vocation to conform to
the VO standards in the nearest future. PostgreSQL is used
as DBMbs.

In 2004 three |arge Pleinpot powered databases related to
the studies of the evolution of gal axies were opened to the
public:

* @ RAFFE ar chi ve,
http://dbgiraf.obspmfr/ArchiveGraffe/

*H G, http://klun.obs-nancay.fr/

*ASPI D, http://alcor.sao.ru/db/aspid/

We built the prototypes of the tools that would
constitute the proposed virtual instrunmentation in 2005-
2007:

*Di sGal 3D to nake deconvolution of 3D spectral
dat a

*PEGASE. HR to build high resolution synthetic
spectra of gal axi es

*SPI KeR to determine the internal kinematics and
stellar content of gal axies fromintegrated |ight
spectra

We plan to release three databases supposed to becone maj or
sources of scientific data for gal axies:

*DisGal : 3D data for distant gal axi es

*Fabry- Perot: 3D dat a from Fabr y- Per ot
interferometers all over the world

* ASPI D- GE: reduced 3D data from MPFS (6m
t el escope)
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P1.2.5 Tel escope (Qbservation Markup Language (TOW)
Definition and Use

Shaun de Wtt, Joint Astronony Centre, USA Tim
Jenness, Joint Astronony Centre, USA, Frossie
Econonou, Joint Astrononmy Centre, USA, Martin
Fol ger, ATC, WK

An increasing nunber of observatories now use Flexible
Scheduling to ensure they are used in the nost efficient
manner possi bl e. This necessitates the devel opnent of
Cbservation Preparation tools, with the output from these
being delivered to observatories before the start of an
observing senester. In many cases, this information is
transferred in XM.

In this poster, we present the XM. definition devel oped for
JCMI and UKIRT to facilitate this transfer of information.
W also show how we wuse this definition to validate
observing prograns and update constraints on-the-fly
w thout the need to rel ease new versions of our Observation
Preparation Tool .

P1.2.6 The Cl AO Website Unveil ed

El i zabeth Galle, Harvard-Smthsonian Center for
Ast r ophysi cs, Doug Burke, Har var d- Sm t hsoni an
Center for Astrophysics, Chris Stawarz, Harvard-
Smit hsonian Center for Astrophysics, Antonella
Fr usci one, Har var d- Sm t hsoni an Cent er for
Ast rophysi cs

The Chandra Interactive Analysis of GCbservations website
(Cl AQ, http://cxc. harvard. edu/ ci ao/) i's t he pri mary
resource available to users of the Cl AO software package.

Several hundred pages of content are witten in XM,
allowing for a baseline set of text from which many types
of docunentation nay be created. Devel oprent and
production HTM. versions of the site are generated fromthe
XM. via conversion scripts and XSL styl esheets.
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W present an overview of the back-end of the C AO website,
i ncl udi ng custom markup tags, stylesheets, and CSS. Design
deci si ons, browser support, and content nanagenent are al so
di scussed.

The success of the project led to the use of this systemin
mai ntaining five public websites at the CXC

This work was supported by the Chandra Xray Center under
NASA grant NAS8-03060.

P1.2.7 VOStat: a distributed statistical toolkit for the
Virtual Observatory

Matthew J. Gaham Caltech, S. G D orgovski,
Caltech, A Mahabal , Caltech, Roy WIIians,
Caltech, G Jogesh Babu, Penn State, Eric D
Fei gel son, Penn State, Robert N chol, Portsnouth,
Dan Vanden Ber k, Car negi e Mel | on, Larry
WAasser man, Carnegie Mellon

The nature of astronomi cal data is changing: data vol unes
are following More's law with a doubling every 18 nonths
and data sets consisting of a billion data vectors in a
100- di nensi onal paraneter space are becom ng conmonpl ace.
Sophi sticated statistical techniques are crucial to fully
and efficiently exploit these and naximze the scientific
return. A long-standing limtation, however, on the range
and capability of such analyses has been the paucity of
non-proprietary software.

VOStatistics s the result of a cross-disciplinary
col | aboration between astrononers and statisticians to neet
these chall enges; it is a prototype know edge-based

statistical toolkit inplenmented within the VO paradigm for
the entire astronom cal community. VOStatistics consists of
an easily extensible distributed web services-based
framework transparently accessed via an open-source client
QU (available fromour website: http://ww.vostat.org).

A few exploratory science applications are presented to
denonstrate the functionality currently offered by VOStat.

This includes nulti-resolutional k-dinensional trees for
clustering and outlier detection and nore traditional
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t echni ques, drawmn from the open-source R statistics
package, such as principal conponent and survival anal yses.

This work is supported in part by the NSF grant DMs
0101360.

P1.2.8 The ESO Tel escope Bibliography Wb Interface --
Li nki ng Publications and Qbservati ons

Uta G ot hkopf, ESQ, Nausi caa Delnotte, ESO
Nor bert Rai ner, ESO

W present a web interface that I|inks scientific papers
based on ESO observations wth underlying observing
proposal s and archival data. It offers search options for
bi bl i ographic details of individual papers as well as for
queries by observatory site, telescope, instrunent and
program ID. It is based on WDB, a Wb interface to SQ
Dat abases witten in Perl. This toolset provides an easy
nmechani sm for crossing databases, by allowing data
retrieved to be converted into hyper-text |inks. Thus, the
ESO Tel escope Bibliography Wb Interface is now linked to
the ESO Observing Prograns Interface of the ESO ST-ECF
Sci ence Archive Facility. The reverse link has also been
i npl emented. The ESO Tel escope Bibliography can also be
queried through a filter inplenented at the ADS Abstract
Service, wth active links to the ESO Archive. These
services are prerequisites to the astronomcal Virtual
bservatory as they allow the user to keep track of the
entire lifetinme of a scientific proposal: from scheduling,
to observations and publications.

P1.2.9 VWBUCS: A web sinulator for deep galaxy fields

Dani el Magee, UCO Lick  (Qbservatory, Rychard
Bouwens, UCO Lick Cbservatory, Garth Illingworth,
UCQO Lick Cbservatroy

Today's deep high resolution nultiwavelength surveys
contain a wealth of information about gal axies at different
epochs. Fully exploiting this information to trace out
gal axy assenbly requires the ability to archive galaxy
sanples and resinmulate these sanples at di fferent
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redshifts. On this poster, we describe sonme of the tools
devel oped for these ends as well as a sinulator soon to be
avai l able on the web for public use. Based upon a pixel-by-
pi xel nodeling of object SEDs and their selection vol unes,

this simulator provides users with the ability to nake
realistic nulticolor sinulations of galaxy fields from
gal axy sanples at all redshifts: from z~0 sanples sel ected
fromthe Sloan Digital Sky Survey to z~1-6 sanples sel ected
from the Geat Observatories Oigins Deep Survey. Users
only need specify the pass bands, noise, and PSFs, or
equivalently the exposure tinmes on well-known instrunents
like HST or ground-based telescopes. As such, this
simul ator provides the comunity with a real world virtua

observatory, wuseful both at the proposal phase and for
maki ng conparisons with observations in hand. The engine
for the simulator is the well-known BUCS |ibrary devel oped
for galaxy evolution studies, while the web interface is
simlar to sinple web based forns used in popular inmge
ar chi ves.

P1.2.10 Configurable format conversion tool from XM to
FITS with binary extensions

Keiichi Matsuzaki, Hajinme Baba, Akira Mura,
Koushi r ou Shuut ou

W are now devel opi ng configurable format conversion tool
from XM. format to FITS format wth binary extensions.
Structure of input data of this tool is specified by an XM
schema | anguage -- RELAX NG -- and that of output is
specified by tenplate FITS file. Since RELAX NG is genera

pur pose | anguage and this tool accepts nmapping of arbitra

data item in XM. data structure, we can wdely use this
tool in data processing in the astronomny.

This tool gives one easy solution to connect ‘nodern’” XM
technologies with ‘traditional” type FITS file processing.
The step of conversion can be mnimzed one. This tool
avoi ds desi gner/devel oper of each application progranm ng
validation and transformation since this tool can be fully
configured by the schema [|anguage and the nmapping
definitions. Conpared with general pur pose computer
| anguage, roles of the schema |anguage and the nmapping
definition are limted. Wen we use these definitions, we
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can shorten period of developnent keeping reliability of
the system

Initial 1inplementation of this tool wll be available
wthin this year. W are now planning to use this tool in
the process of telenetry status of Astro-F and Solar-B
satellites which ISAS will launch in 2005-2006. In these
applications, specifications of input are created by
transformati on of existing database of telenetry definition
whi ch also mnimzes effort for devel opnent.

P1.2. 11 Automatic Electronic Transfer of Astrononica
Dat a and Met adat a

Geoffrey Mel nychuk, CADC, Adrian Dam an, CADC,
Sharon Goliath, CADC, Ling Shao, CADC, Severin
Gaudet, CADC, Norm Hill, CADC, David Bohlender,
CADC

The Canadi an Astronony Data Centre (CADC) has devel oped a
system for t he el ectronic transfer of t el escope
observations and netadata from the observatory to the
facility's archive site. The systemis currently in use at
the Gemini North and South and CFHT observatories. Each
step in the process between the tinme data becone avail able
at the telescope until they becone available to an archive
user is automated. This includes data verification, file

transfer, i ngestion  of catal ogue net adat a, and the
insertion of the file into the CADC s archive tracking
system In this poster, we present the benefits of

automatic transfer, provide details of our sinple, easily-
nmodi fied design and inplenentation of the system and
di scuss future developnents such as the automatic
distribution of data to Pl's that this system nmnakes
possi bl e.
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P1.2.12 Spreading DIRT with Wb Servi ces

Marc W Pound, U Mryland, Mark G Wlfire, U
Maryl and, N.S. Amarnath, U Mryland, Raynond L.
Plante, U IIl1linois/NCSA

Over the past 5 years, we have created and devel oped the
Web Infrared Tool Shed (WTS), a collection of web pages
and progranms (tool boxes) for the analysis of astronom cal
objects that enmit primarily in the wavelength range 2 $nmu$m
to 1 mm WTS provides the astronom cal community with a
uniform set of nodels over a large paraneter space of
source properties. One of the toolboxes is the Dust
I nfraRed Tool box (DIRT), a conprehensive Java applet for
nodel i ng astrophysical process in circunstellar dust shells
around young and evol ved stars.

The DI RT database currently holds about 600,000 nodel
spectr al energy distributions. To facilitate greater
flexibility in retrieval and visualization of these nodels,
we aim to provide access to the nodel database through a
vari ety of WbServices. We describe here a sinple service
that retrieves a requested nodel and returns it as a
VOTable. This is the first step towards interoperability
with a Theory VO W also describe the classes of Wb
Service that a theory-based VO shoul d provi de.

P1.2.13 XM. Wb Services at CDS

Andr é Schaaff, CDS, Jean-Francois Nicolas, CDS
Sonme of the CDS services are provided through SOAP services
since COctober 2002. New services are added depending on the
need of users and they are now all conpliant to the |VOA
Support Interfaces 0.2 proposal.

To increase the availability, CDS SOAP services are
mrrored at NASA ADS since May 2004.

WsMonitor, a |light online tool designed to visualize
statistics about Wb Services (logs for each mrror, 1|ogs
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for each Wb Service interface .) is the npst recent
devel opnent.

On the server side, the logs are generated via a LogHandl er
(AXis is used at CDS but it may be done easily with . Net).

On the client side, the user interface is based on SVG
(clickabl e cheese, histogram.).

This tool is not dedicated to soap services and can be
adapted quickly to another use cases (also used at CDS to
visualize statistics about a cluster).

The CDS XML Web Services portal is now a part of the CDS
Devel oper’ s cor ner (http://cdsweb. u-
strasbg. fr/devcorner.gml ) where VO developers can find
informati on about how to download and inplenent parsers,
web services

P1.2.14 The AAS Prof essi onal - Anat eur El ectronic Registry

Jeff Stoner, Astronom cal League, Janet Stevens,
Ast rononi cal League

The AAS' s Wor ki ng G oup on Pr of essi onal - Amat eur
Col | aboration (WGEPAC) was established to create an online
registry to allow amateur and professional astrononers
interested in collaboration to connect.

Amat eur astrononers wl| enter approxi mate geographic
| ocati on, skills, cont act i nformati on, and avail able
observi ng equi pnent.

Prof essi onal astronomers (and profession astronony groups)
will enter what types of observations and assistance they
need, and contact information.

The registry can be reached via the WSPAC hone page at
http://ww. aas. or g/ wgpac/
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P1.2.15 A New SI MBAD Software and System - Sinbad 4

Marc Wenger, CDS France, Anais berto, CDS
France, Jean-Philippe Lejal, Universite de Nancy
France, Syl vai ne Jaehn, Uni v. Techno. de
Bel fort/Montbelliard France, Jdivier Dellicour,
Haute Ecole Rennequin Sualem Belgium Benoit
Baranne, Univ. Techno. de Belfort/Mntbelliard
France, Julien Deprez, Haute Ecole Rennequin
Sual em Bel gi um

The current version of Sinbad is running since 1990. It was
designed for command |ine queries and evolved to
client/server node. In the sane tine, its contents
i ncreased from 700,000 objects to nore than 3,000,000, and
the nunber of queries exploded from a few hundred to an
aver age of 15,000 daily.

Fifteen years later, it was time to design a new version
taking in account the evolution of technologies in
| anguages, DBMs, networking, and software architecture.

The poster will present the architectural design of the new
Simbad system The <choices made for the devel opnent
| anguage (JAVA), the DBMS(Postgresql) w il be analyzed and
justified. The integration of Sinbad4 in the Virtua
(bservatory functionalities will be enphasi zed.

This new Si nbad systemw || be | aunched m d 2005.

P1.2.16 RADAR: A Fast, Scal eable and Di stributable
Archive I nventory Service

Anzhen Zhang, Caltech, Tom Jarrett, Caltech,

Anastasia Al exov, Cal t ech, Br uce Berri man,
Cal t ech, John  Good, Cal t ech, M hseh  Kong,
Cal t ech, Naveed Tahir - Kheli, Cal t ech, Ser ge

Monkewi tz, Caltech
The NASA/I PAC Infrared Science Archive (IRSA) has recently

depl oyed the Recursive Archive D gest and Reference (RADAR)
service, which returns an inventory of |IRSA s holdings in
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response to a spatial query, and offers one-click downl oad
of data and links to IRSA's data access services. RADAR
al so supports inventories and data access from renote
archives; the current inplenentation supports access to The
Multimssion Archive at STScl (MAST) Spectral and |nage
Scrapbook and NED Basic Data. Wen conplete, RADAR w |
per si st the results of multiple queries in "data
collections,” and will provide tools that will allow users
to augnent collections, renove data from them nodify
search criteria, resubmt jobs and check job status. RADAR
is supported by an evolution of IRSA' s conmponent based
architecture. It utilizes a fast estimation service and
runs under Request Managenent Environnment (ROVE) funded by
NVO.
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P1.3.1 An Astroconp-Gid based parallel tool for the
anal ysis of light curve sequences of magnetically
active close binaries

U Becciani, INAF - Osservatorio Astrofisico di
Cat ani a, A F. Lanza, | NAF - GCsservatorio
Astrofisico di Cat ani a, A Cost a, | NAF -

OCsservatorio Astrofisico di Catania, M Rodono’,
Dip. di Fisica e Astronoma, Universita di
Cat ani a

W present sonme prelimnary results of the analysis of
long-term light curve sequences of magnetically active
close binaries by neans of a nunerical parallel code nade
avail abl e through the Astroconp web portal. The code | ooks
for the best values of the photonetric paraneters and
evaluates their confidence intervals for eclipsing binaries
with cool spots on their surface. Specifically, cool spots
produce distortions of the shape of the light curves that
may cause systematic errors in the determnation of the
lumnosity ratio, the fractionary radii of the conponent
stars and the inclination of the orbital plane. Qur nethod
of analysis reduces the effects of spots on the
determ nation of such paraneters by simultaneously fitting
a long-term sequence of data during which the spots’
coverage and distribution show remarkable changes thus
allowng wus to correct for their perturbation (cf.
Rodon\ "o, Lanza \ & Becci ani 2001, A\&A 371, 174).

The large amount of conputational work required by our
approach is managed by neans of a parallel code based on
MPI. The |oad balance of the conputation is achieved by
estimating the tine required to anal yse a given light curve

and distributing subsets of light curves to the avail able
processors in order to get simlar overall conputation
tinmes.

The code has been nmade avail able through a web-based user-
friendly interface called Astroconp. It allows a registered
renote user to run the parallel code on a set of high
per f or mance conputi ng resources.
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Astroconp is a project devel oped by the | NAF- Astrophysi cal
Qbservatory of Catania, University of Roma La Sapienza and
ENEA (http://ww. astroconp.it ).

P1.3.2 AstroGid and the Registry: Enabling Resource
Di scovery

Kevin Benson, Millard Space Science Laboratory,
UCL, London, UK, Brian MIllwath, CLRC/ Rutherford
Appl eton Laboratory, Didcot, UK, Elizabeth Auden,
Mul I ard Space Sci ence Laboratory, UCL, London, UK
Dave Morris, Institute of Astronony, Canbridge
Uni versity, Canbridge, UK

The UK Virtual GObservatory (VO project AstroGid (see
http://ww. astrogrid. org and related talks at this
meeting) began in 2001 and is nearing the successful
conpletion of its first release in Decenber 2004.

AstroGid increases scientific research possibilities by
enabling access to distributed astronomcal data and
information resources. AstroGid provides a standardised
framework for publ i shi ng, co-operative analysis and
vi sual i sati on of data  supported by the follow ng
conponent s:

* Data discovery and resource directory - the 'Registry’

* The virtual data repository.

* A set of integrated applications for seam ess data
mani pul ati on,

* A workflow capability to sequence several applications
wor ki ng on a

data set, and

* Het er ogeneous data access and nani pul ati on accessori es.

This poster covers the back-end 'Registry' conponent of
AstroGid, which provides the research astrononer with the
capability to discover data and application resources
relevant to their specific problem W denonstrate the
standards required for multiple data resources to
interoperate via AstroGid and how other conponents
di scover resources through the Registry.

The AstroGid registry is constructed using the eXist XM
database, and is queriable wusing XQuery. Each resource
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avai lable through AstroGid is described by neans of
standard resource descriptors, inplemented via a standard
XML schema. AstroGid inplenents the International Virtual

bservat ory Al'liance's (http://ww.ivoa.ne t) agr eed
VOResource standard. W describe how, wusing the [|VQOA
standard, we are able to 'harvest' registry information
fromother VO projects, thus allow ng astrononers access to
resources |located for exanple in the USA, Europe, Japan and
so forth.

P1.3.3 Integration of an MPP system and astrophysical
applications in the I NFNGRI D

Al essandro Costa, |NAF Astrophysical Cbservatory

of Cat ani a (lItaly), Ugo Becci ani , | NAF
Astrophysical Observatory of Catania (ltaly),
Ant oni o Cal anducci , | NAF Ast rophysi cal

Qoservatory of Catania (ltaly)

W present the mddl eware nodification nade to integrate an
| BM SP parallel conputer into the INFNNGRID (the INFN
Production Gid for Scientific Applications) and the
results of the applications runs made onto the IBMSP to
test its operation within the grid. The IBMSP systemis an
8-processors 1.1 GHz using Al X5.2 operating system

Its hardware architecture poses a mjor challenge to the
integration into the grid network because it does not
support the LCFGyg (Local ConFi Guration system Next
Ceneration) facilities.

In order to obtain the goal without the facilities of the
LCFGhgserver (RPM based) we have properly tuned and
conpiled the mnmddleware in the IBMSP, inplenenting the
Gid Services and schedulers for the job execution and
monitoring. The testing phase was successfully passed by
running a set of MPI jobs through the grid into the |IBM SP
by nmeans of the User Interface.

Specifically the tests was made by using MARA, a public
code for the analysis of |ight curve sequences, that is
made accessible through the Astroconp portal, a web based
interface for astrophysical parallel codes. The integration
in the INFN-GRID of the IBMSP did not require to stop the
production of the system
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It can be regarded as a paradigmtic case for the
integration of machines using different operating systens.

This work is carried out in the framework of the DRACO
project (Datagrid for Italian Research in Astrophysics and
Coor di nati on Wi th t he Vi rtual observat ory)
http://wwas.oat.ts.astro.it/draco.

P1.3.4 The AstroGid Conmobn Execution Architecture

Paul Harrison, Jodrell Bank Observatory, Noel
W nst anl ey, Jodrell Bank Cbservat ory, John
Tayl or, Royal Qbservatory Edi nburgh

The UK Virtual Observatory (VO project AstroGid (see
http://ww. astrogrid.org and related talks at this
nmeeting) began in 2001 and is nearing the successful
conpletion of its first release in Decenber 2004.

Thi s paper descri bes AstroGid's Common Executi on
Architecture (CEA). This 1is an attenpt to create a
reasonably small set of interfaces and schema to nodel how
to execute a typical astronomcal application within the
VO In this context an application can be any process that
consunes or produces data, so in existing termnology this
coul d incl ude

* A legacy unix command |ine application
* A dat abase query
* A web service

The CEA has been designed primarily to work within a web
services framework, wth the paraneter passing nmechanism
| ayered on top of this so that the web interface for all
applications is described by a single constant piece of
WEDL - the differences between applications are expressed
by the registry entries for each application. Wthin
AstroGid we have created pluggable conmponents that can
wap |egacy commuand-line applications, HTTP  GET/ POST
applications and databases as CEA conpliant web services,
whi ch when conmbined with the Astrogrid Wrkflow conmponent
make distributed processing within the VO a reality.
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P1.3.5 A Java Thick dient User Interface for Gid
Pr ocessi ng.

Ted Hesselroth, Spitzer Science Center

A user interface (CAPRI) which is configurable at runtinme
has been devel oped which allows application features to be
mai nt ai ned and upgraded on a central server, available to
users without the need for reinstalling software.

The wuser interface is specified by an XM. file accessed
through a URL and parsed by the open-source SWX library,
which returns a conpletely laid-out container with the
application’s controls.

A set of generic nodel-view-controller-actions classes are
al so instantiated based on parsing of the input XM file.
Hierarchical relationships present in the XM. file are
reflected in nmenbership relationships anong the classes. An
event-driven architecture with a central event handler
allows for convenient extensibility.

Client/server software is based on the Java Wb Services
package. SAAJ nessage passing based on SOAP is the
transacti on nmedi um between the client and server, allow ng
i nput and output files to be exchanged.

The server has access to data and conputing resources and
brokers the requested conputation. Secure shell S
supported as an option for transfers between the server and
conputing grid. Sun Gid Engine software is used to manage
the cluster of processing nodes, which can be diskless
wor kst ati ons booted via PXE from the grid engine manager
system

This application has been deployed at the Spitzer Science

Center to allow rapid interactive processing of science
dat a.

- 102 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

P1.3.6 The Publisher's AstroGid Library
Martin Hill, ROE, Noel Wnstanly, JBO

AstroGid is developing a Publishers AstroGid Library to
help data owners publish their data to the Virtual
bservatory as painlessly as possible. PAL requires only
configuration for common data formats (such as RDBMSs and
FITS collections), but can also be extended by publishers
to handl e special data forns. It is designed not only to be
conpatible with the VO standards (NVO cone-search, SkyNode,
ADQL, SIAP) but also to provide extra features that are not
yet AVO standards. We descri be both how to use it and how
it works.

P1.3.7 EdSkyQuery-G a data federation Gid architecture
for astronony

Brian Hills, edikt, the University of Edinburgh ,
Ai l een Canpbell, edi kt, the University  of
Edi nbur gh, Bob  Mann, Royal observatory  of
Edi nburgh, Tom Sugden, EPCC, the University of
Edi nburgh, Martin Hll, Royal observatory of
Edi nbur gh, Rob Baxter, EPCC and edikt, the
Uni versity of Edi nburgh

The identification of observations of particular celestial

objects in mltiple, |large (often nulti Ter a- byt e)
het er ogeneous databases distributed around the world lies
at the heart of the Virtual Cbservatory concept. The
EdSkyQuery-G  project ai s to provi de a scal abl e
architecture for doing this through extending the ideas
prototyped in the SkyQuery .NET web service devel oped at
Johns Hopki ns University. EdSkyQuery-G i s bei ng devel oped
with future integration with AstroGid in mnd, and it wll

inform the specification of the International Virtual
bservat ory Al liance's OpenSkyQuery dat a i ntegration
st andar d.

The EdSkyQuery-G architecture extends ideas devel oped by

SkyQuery and the Gobal Gid Forunmis Data Access and
I ntegration Services working group. EdSkyQuery-G builds on
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top of two distinct data access m ddl eware devel oped at the
University of Edinburgh: Eldas, a suite of J2EE dat a
access services developed by the Edikt project; and OGSA-
DA, the tontat/axis database access services devel oped by
EPCC and released as part of the dobus Toolkit.
EdSkyQuery-G wuses Eldas and OGSA-DAlI interchangeably,
buil ding a true | oosely-coupled distributed data federation
architecture based on energing web and Gid service
st andar ds.

In this poster we present the architecture and current
status of EdSkyQuery-G including results fromthe initial
pr ot otype version

P1.3.8 Gist: Gid Data Mning for Astronony

Joseph C. Jacob, Jet Propulsion Laboratory,
California Institute of Technol ogy, Roy WIIians,
California Institute of Technol ogy, Jogesh Babu,
The Pennsylvania State University, S. George
Dy orgovski, California Institute of Technol ogy,
Matt hew J. G aham California Institute of
Technol ogy, Dani el S. Kat z, Jet Pr opul si on
Laboratory, California Institute of Technol ogy,
Ashi sh Mahabal , Cal i fornia Institute of
Technol ogy, Craig D. MIler, Jet Propulsion
Laboratory, California Institute of Technol ogy,
Robert N chol, 1CG University of Portsnouth, POL
2EG, UK, Daniel E. Vanden Berk, The Pennsylvania

State Uni versity, Har shpr eet Wal i a, Jet
Propul sion Laboratory, California Institute of
Technol ogy

The Gist project is developing a novel grid-technol ogy
based system as a prototype research environnent for
astronony with massive and conpl ex datasets. Wen conpl ete,

this know edge extraction system will consist of a library
of distributed grid services controlled by a workflow
system conpliant with standards energing from the grid
conput i ng, web servi ces, and vi rtual observatory
communities. The science drivers for Gist include finding
hi gh redshift quasars, studying peculiar variable objects

search for transients in real-tinme, and the fitting of SDSS
QSO spectra to neasure black hole nmasses. Gist services
will also be part of a conpelling vehicle for outreach as a
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conponent of the “hyperatlas” project to serve high-

resolution nmulti-wavelength inmagery over the internet. In
support of these science objectives, the Gist framework
will provide the enabling fabric to tie together
distributed grid services in the areas of data access,
federation, mning, source extraction, inmage nosaicking,
cat al og federation, dat a subsetti ng, statistics
(hi stograms, kernel density estimation, and R [|anguage
utilities exposed by VOSt ati stics servi ces), and
vi sualization. Interactive deploynment and control of these
distributed services will be provided from an intuitive,
graphi cal desktop workflow nanager. The new grid services
paradi gm explored in Gist wll pave the way for a new era

of distributed astronony, with trenmendous flexibility that
al l ows software conmponents to be depl oyed as services that
are: (i) controlled and nmintained by the authors; (ii)
close to the data source for efficiency; or (iii)
controlled by the end users so they have control over
policies and | evel of service.

P1.3.9 The AstroGid Portal and Workfl ow

Jef f Lust ed, Uni versity of Lei cester, Phi
Ni col son, University of Leicester, Patricio F
Otiz, University of Leicester, Roy Platon,
Rutherford Appleton Labs, Peter Shillan, Roya
bservatory Edi nburgh, John D Tayl or, Royal
Cbservat ory Edi nburgh, Noel Wnstanley, Jodrel
Bank

AstroGid (see http://ww.astrogrid.org ), a UK eScience
project with collaborating groups drawn from the mgjor UK
data archive centres, is creating the UKs first wvirtual
observatory. We describe here the 'portal' and 'workflow
conponents of the AstroGid system Related presentations
at this nmeeting cover the AstroGid deploynment, the
international context, and technical details of other
system sof t ware conponents.

The 'portal' conmponent forns the browser-based user-
interface for Astrogrid. The interface is constructed to
all ow research astrononers a rich and usable interface to
the functionality provided by AstroGid.
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The following capabilities are provided, with full details
provi ded for:

(1) Login and registration with a Community

(2) Formation  of queries to be submtted against
astronom cal datasets

(3) Design of workflows consisting of nmultiple steps, where
a step can consist of a query or sone other registered
astronom cal tool

(4) Subm ssion of workflows where individual steps can be
executed at different data centers

(5 Interrogation of jobs (submtted workflows) to see
progress and overal |l status.

(6) Browsing of the virtual file space supported by
AstroGi d.

The design of queries and workfl ows depends upon being able
to browse netadata in the AstroGid registry, which
contains netadata covering both astronom cal datasets and
tools. The registry is described in a related paper (Benson
et al, these proceedings).

The wvirtual file space (MySpace in AstroGid parlance)
contains files owned by a particular user. These can be
i nputs and outputs fromworkflows. The files are browsabl e.

W note how Astrogrid is wusing International Virtual
Qoservatory Al'li ance (http://ww.ivoa. net ) agr eed
st andar ds.

P1.3.10 The VST data reduction: an application for CGRID
infrastructure

M khail Pavlov, |NAF-QO A Capodinonte, Juan M

Alcala , |INAFO A Capodinonte, Aniello G ado,
| NAF- O A. Capodi nont e, Enrico Cascone, | NAF-
O. A Capodi nont e, Gulio Capasso, | NAF-
O. A Capodi nont e, Val eri a Manna, | NAF-

O A Capodi nonte, Fabio Pasian, INAF-QO A Trieste,
Leopol do Benacchi o, | NAF- O A. Padova
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The VLT Survey Telescope (VST) is a cooperation between
ESO | NAF- OAG Napoli and the European QOregaCam Consortium
for the realization, construction and operation of a w de-
field imaging facility. The telescope will have an aperture
of 2.6m OnmegaCamis a nosaic canmera with 32 CCDs (2k x 4k
chips, 15nu pixels). The corrected field of view of the
systemwill be 1 square degree with a plate scale of 0.21
ar csec/ pi x.

The Sl oan photonetric system (u', g, r', i',z) will be
adopted, but the Johnson B and V filters wll be also
available. It is foreseen that VST will start operations by
the end 2005 at Paranal, in Chile.

The VST+OnegaCam system inplies an enornous data flow that
calls for adequate planning, archiving, scientific analysis
and support facilities: the expected VST data flow wll be
about 150 Goyte of raw data per night.

The data reduction wll be perforned wusing parallel
processi ng.

The strategies for the processing of the VST images wll be
based on the guidelines of the Astronomcal Wde-Field
| magi ng System for Europe( ASTRO W SE) .

The Italian project Enabling platforns for high performance
conput at i onal GRI DS oriented to scal abl e virtua
organi zations started in 2002. The work package 10 (WP10)
of this project is devoted to Astrophysical applications.

Under the framework of this W, the |INAF-OAC- Napoli is
studying the possibility to use the GRID infrastructure for
t he VST data reduction.

This contribution presents strategies for the gridization
of the VST data reduction pipeline.
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P1.3.11 Access Control in AstroGid Software

Guy Rixon, Institute of Astronony, University of
Canbridge. David Mrris, Institute of Astronony,
University of Canbridge, Kevin Benson, Millard
Space Sci ence Laboratory

Many parts of the Virtual Cbservatory (VO require access
control. These include the resource registry and the
storage services "M/Space"(by AstroGid) and "MDB' (by
JHU) in which the contents of the system are set at run
time via the public interfaces of the VO inproper access
could cripple the system The VO needs an access-control
system that prevents both accidental m suse and nmalicious
damage. The system nust be strong enough to resist an
outright attack w thout inpeding normal scientific usage.

AstroGid (see http://ww.astrogrid.org and related talks
at this neeting) is working towards a system consisting in
registration of wusers in astronomcal comunities (e.g.
uni versity depart nents, satellite-m ssion t eans) ;
federation of comunities and services to provide a single-
sign-on authentication-system the ability to assign access
to groups of wusers, the group nenbership being managed by
the community; a flexible expression of access rights in
aut hori zati on registers; t he ability to di vi de
aut hori zation issues between the service provider and the
conmunity service.

We describe the security arrangenents achieved in the
AstroGid-1 infrastructure: community services for user
registration; single sign-on based on one-use passwords;
aut hori zation policy for MSpace. W outline the planned
evolution for the AstroGid-2 products: authentication
based on public-key cryptography and the distributed
aut hori zati on- system

P1.3.12 | nt egrated Access to Solar Data using EGSO

| sabel | e F. Schol |, | nt ernati onal Space
University, Robert D. Bentley, University College
London, André GCsillaghy, University of Applied
Sci ences Aar gau
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The European Gid of Solar Cbservations (EGSO is a grid
testbed funded by the European Conm ssion's Fifth Franmework
Programme under its Information Society Technol ogies (IST)
thematic priority. The project started in 2002 and is
designed to provide enhanced access to solar and related
data around the world.

EGSO is working closely with other virtual observatory (VO
projects in the solar physics and related domains. This
includes the US Virtual Solar Observatory (VSO and the
Col | aborative Sun-Earth Connector (CoSEC) - both funded by
NASA. More recently, we have been working with the Virtual
Space Plasma Cbservatory (VSPO and are also in contact
with the Virtual Heliospheric Cbservatory (VHO . Through
Living Wth a Star (LW5) and the new | AU Wrking Goup on
"International Data Access"” (Solar and Heliospheric), the
VOs are studying ways of ensuring interoperability fromthe
"sun to dirt".

The EGSO grid is conposed of two main conponents, roles to
set up the grid and, catalogs and registries to allow roles
to answer users’ queries. Catal ogs are nade of Ilists of
observations, events and features (a new service provided
by EGSO . Registries are built from these catalogs and
organi zed in order to enhance search capabilities. In this
paper we will mainly focus on the catalogs and registries
nodel and how it serves the user interface.

EGSO R4 is now being Beta-tested by users and anyone
interested in helping with this should contact one of the
authors. Mrre information about EGSO can be found under
http:// ww. egso.org .

P1. 3.13 Prototypes of a Conputational Gid for the Planck
Satellite

G uliano Taffoni, INAF-O A Trieste, Gancarlo De
Gasperis, Universita Tor Vergata Ronm, Davide
Mai no, Universita Statale di M | ano, Andr ea

Zacchei |, | NAF- O A. Tri est e, G uli ano Castelli,
| NAF- O A. Tri est e, d audi o Vuerl i, | NAF-
O A Trieste, Fabi o Pasi an, I NAF- O A. Tri est e,

Salim Ansari, ESA/ESTEC, Jan Tauber, ESA/ ESTEC,
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Torsten Ensslin, MPA Garching, Roberto Barbera,
| NFN- Cat ani a

PlanckGrid is a project ainmed a assessing the possibility
of developing the pipelines setup for processing Planck
data on the Gid infrastructure. The anount of data
collected by the satellite during its sky surveys requires
an extrenely high conputational power both for reduction
and analysis. For this reason a Gid environnent represents
an interesting layout to be considered when processing
t hose dat a.

The already contributed software that sinulates the m ssion
and generates the final products taking as an input a
simul ated sky, has been partially ported to the Gid
infrastructure and collected in pipelines or workflows by
di fferent applications.

This project coordinates two nmain initiatives: the ESA and
| NAF- OATs joint collaboration and the |INAF-OATs - d LDA
activity. ESA and | NAF-OATs set up a test Gid based on
G obus Toolkit 2 and on the GidAssist workflow nmanager
whose results are expected by the end of Septenber 2004.
Planck sinulation pipelines have been also successfully
ported on G LDA, a test-bed Gid infrastructure setup to
host test-bed applications that at a later stage wll be
proposed as test-bed for EGEE . W have successfully
sinmul ated one year of sky survey for the whole set of
radi oneters of the LFI instrument, reduced the data and

gener at ed tenperature maps. Qur successf ul tests
denonstrate that porting Planck pipelines on the Gid is
possible and will bring great benefits in processing data

at the two Planck DPCs. This paper presents the work
al ready done in gridifying such partial pipelines together
with the remarkabl e results obtained fromthose activities.

P1.3.14 WebCom G | mpl enmenting an astronom cal dat a
anal ysis pipeline on a Gid-type infrastructure

Seathrun O Tuairisg, John Cunniffe, M chael
Br owne, Andy Shearer, John Morrison

The recent wupsurge in astrophysical research applications

of grid technol ogies, coupled with the increase in tenporal
and spatial sky-coverage by dedicated all-sky surveys and
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on-line data archives, have afforded us the opportunity to
devel op an automated imge reduction and anal ysis pipeline.
Witten using Python and Pyraf, the Python inplenentation
of the | RAF package, this has been tailored to act on data
from a nunber of different astronom cal instrunents. By
exploiting inherent parallelisns wthin the pipeline, we
have augnented this project with the ability to be run over
a network of conputers. O particular interest to us is an
investigation into the l|atency penalties in running the
pipeline within a cluster and between two clusters. W have
used a condensed graph progranm ng nodel, the Gid mddle-
ware solution WebCom G to realize Gid-inplenentation. W
describe how a re-organisation of such an astronom cal
i mge anal ysis structure can inprove operational efficiency
and show how such a paradigm can be extended to other
applications of inmage processing. It is intended to use
this project as a testbed for eventually running our inmage
processing applications over a grid network of conputers,
with a view toward possible inplenentation as part of a
virtual observatory infrastructure.

P1. 3. 15 Astronom cal database related applications in the
Gid.it project

Al essandra Vol pato, | NAF- O. A. Padova, G uliano
Taffoni, INAF-O A Trieste, Serena Pastore, | NAF-
O. A. Padova, d audio \Vuerli, | NAF- O. A Tri est e,
Andr ea Bar uf f ol o, | NAF- O. A. Padova, R ccardo

Smareglia, |INAF-O A Trieste, Guliano Castelli,
| NAF- O. A. Trieste, Fabio Pasian, |NAF-O A Trieste,
Leopol do Benacchi o, | NAF- O A. Padova

The Astronom cal Observatories of Trieste and Padova are
involved in the Gid.it project, a nultidisciplinary
research project, funded by the Italian Mnistry for
Education, University and Research, aimng at 'Enabling
platforms for high-performance conputational grids oriented
to scal abl e virtual organizations'.

The wor kpackage of this project naned Gid Applications for
Astrophysics focuses on exploring the use of grid
t echnol ogi es for t he devel opnent of ast r ophysi cal
applications. Wthin this workpackage the main goal of the
OAPd group is to study the portability to the Gid of an
exi sting system for the consultation of |arge astronom cal
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catal ogues, currently serving on the net the Second Cuide
St ar Catalog (GSC-11). In the sane franework, t he
Astronom cal Observatory of Trieste (OAT) Technol ogy G oup
is dealing with the simlar problem of integrating in the
Gid the archive of observational data from the Italian
Galileo National Telescope (TNG and, as a further step, to
provide processing for the data retrieved through grid-
enabl ed pi peli nes.

Since the grid infrastructure provided by the Italian
National Institute for Nuclear Physics (INFN) is based on
Gr-2, an adequate nodel for DBMSes is not available. For
this reason, INFN and INAF institutes are collaborating to
design and inplenent a suitable architecture to integrate
DBMSes in the existing grid infrastructure. In the
nmeanwhil e | NAF QATs and OAPd have devel oped tenporary
solutions to circunvent the problem by adopting two
conpl enentary approaches: one based on a client-server
paradigm and the other on Wb-Services architecture. 1In
this paper we report about these activities and the
prelimnary results obtained so far.

P1. 3. 16 Gid-related activity in progress at | NAF

Cl audi o Vuerl i, | NAF- O A Trieste, Leopol do
Benacchi o, | NAF-O. A Padova, Fabio Pasian, | NAF-
O A Trieste, Juan Alcala, |NAF-O A Capodinonte,
Andrea Baruffol o, |NAF-O A Padova, Ugo Becci ani,
| NAF- O. A. Cat ani a, Enrico Cascone, I NAF-
O A Capodi nonte, Adriano Fontana, |NAF-O A Ronsg,
G useppe Longo, Universita di Napoli

| NAF, the Italian National Institute of Astrophysics, is
currently involved in several Gid-related projects, at
both the national and international |evels.

Gid.it is a multi-disciplinary national project with the
purpose of setting up and testing a national Gid
infrastructure for t he Italian research comunity.
Astrophysics contributes with two applications. Their goal

is to access astrophysical archives and catal ogues (nanely
the pilot archive of the Tel escopio Nazionale Galileo and
the GSC-I11) and to gridify the pipelines working on
retrieved data (e.g. ASTROWSE). Wrk has been done to
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make the Gid mddl eware able to access and publish DBMS
entities on the Gid.

DRACO is a national project extending Gid.it. Five |NAF
institutes plus tw Universities are involved in this
project, ainmed at using Gid technology for processing and
m ning huge anmounts of data. Test-bed applications are
contributed, while sone nodes are validating dedicated
technol ogi cal solutions. DRACO is also the project allow ng
the Italian comunity to participate in the Virtua
bservatory; several DRACO applications are VO enabled
al ready.

Several initiatives are currently in progress to gridify
pi pelines for the Planck project. A grid-aware pipeline
working on sinulated Planck data wll be officially
proposed to the ECGEE project. In the neantinme Planck
pipelines are being tested on Glda, a test-bed Gid
infrastructure setup to host applications to be |later
ported on EGEE. A joint collaboration with ESA has also
been started for this purpose. Test pipelines using the
Pl anck simul ation software have been successfully tested on
the Gid infrastructure in use for Gid.it and G |da.
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Tuesday Poster Session (P2.x.Xx)

P2.1.1 matplotlib - a portable Python plotting package

Paul Barrett, STScl, John Hunter, Univ. of
Chi cago, Todd Mller, STScl, Jin-Chung Hsu,
STScl, Perry Geenfield, STScl

matplotlib is a portable 2D plotting and inaging package
ainmed primarily at scientific, engineering, and financial
data. matplotlib can be used interactively fromthe Python
shell, called from python scripts, or enbedded in a GU
application (GIK, W, Tk, Wndows).Many popular hardcopy
outputs are supported including jpg, png, postscript and
SVG Features include multiple figures and axes,
interactive navigation, many predefined line styles and
synbol s, images, antialiasing, alpha blending, date and
fi nanci al pl ot s, WBC conpli ant f ont managenent and
freetype2 support, |egends and tables, pseudocolor plots,
mat hematical text and nore. It works with both numarray and
Nuneric. The goals of the package, basic architecture,
current features (illustrated with exanples), and planned
enhancenents will be descri bed.

P2.1.2 Mbsaicing with interferonetric radio telescopes:
Efficient algorithm for imaging and inmage plane
corrections.

S. Bhatnagar, NRAO Socorro, K. Golap, NRAO
Socorro, T.J. Cornwell, NRAO Socorro

High resolution inmaging of objects larger than the primary
beam of the antennas in an interferonetric radio tel escope
requi re the nosaic inmagi ng node. Mosicing is expected to
be widely used with upcom ng new tel escopes |ike the ALMA
and the EVLA Devel opnent of algorithns to solve for the
errors which limt the dynamic range with this nobde of
imaging is scientifically inportant.

Since the em ssion spans many prinmary beans, primry beam

and the pointing offsets related imge plane errors
adversely affect, and currently limt the dynam c range of
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t he nosaiced inages. Efficiency of algorithnms to solve for
such antenna based errors using the neasured data itself,
depends on the accuracy of the inmage reconstruction
al gorithm Such algorithms as well as the inmage
reconstruction al gorithns are bot h conputationally
expensi ve. The dom nant cost of such an algorithm cones
from the conputation of the derivative of the objective
function with respect to the pointing offsets. Residual
visibility conputation also require the image nodel. This
in turn requires re-sanpling (gridding) of the observed
visibilities fromall the npsaic pointing observations on a
regular grid for Fourier inversion. The dom nant cost of
i magi ng, particularly for large nunber of pointings,
strongly depends on the cost of gridding the visibilities
on a regular grid.

In this paper, we present a relatively efficient visibility
gridding algorithm and the results from an algorithm for
sol vi ng for t he ant enna based poi nti ng of f set s.
| mplications on the imgi ng dynam c range and conputati onal
costs for nosaicing will also be discussed.

P2.1.3 Software for detection of Optical Transients in
observations with Rapid Wde-Field Canera

Anton Biryukov, SAl, SAO Gegory Beskin, SAQ
Sergey Bondar, RIPI., Kevin Hurley, SSL., Eugeny
| vanov, RIPlI, Sergey Karpov, SAO Elena Katkova
RIPI., Al exei Pozanenko, I|KI., Ilvan Zol otukhin,
SAl, SAO

A software conplex for detection and investigation of
optical transients (OIs) in observations with rapid w de-
field camera has been devel oped. Data streamis a sanple of
digitized TV-CCD franes with size of 1360x1024 pixels,
exposure tinme of 0.13 sec and franme frequency of 7.5 Hz.
Software perfornms the followng tasks: real tinme data
transfer to the LAN, accunulation of initial data (tota
volune up to 0.5 Tb per night); real tine data reduction -
detection and classification of OIs (stationary and
noving), determnation of their equatorial coordinates,
magni tudes and paraneters of trajectory, their possible
identification wth known objects and transm ssion of
information about OIs (Alerts) to the local and gl obal
net wor ks.

- 115 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

It takes 0.4 seconds (3 successive franes) to conclude
about detection of OI and to calculate of detected object
par anet ers.

Ol detection algorithm is based on the pixel-to-pixe
comparison of current frame with frame averaged over 10-100
previ ous ones. All observed objects initially considered as
motional. It allow to separate really notion and stationary
transients in the field. For each frame the Awaiting Area
(AA) is found for every observed Object on basis of its
trajectory paraneters. In this area algorithm suppose to
detect appropriate object on current frame. The Object is
considered as stationary (real) OI, if after 2 franes, its
position of first detection lies inside current AA

The faintest detectable object has 11.5 magnitude (close to
V-band). During 150 nights of observations from autumm 2003
till summrer 2004 in average 100 satellites and 200 neteors
were regi stered per night.

P2.1.4 The BUCS Library for Cdoning Conplete Glaxy

Sanpl es

Rychar d Bouwens, uc Sant a Cruz, Garth
II'lingworth, UC Santa Cruz, Dan Magee, UC Santa
Cruz

Interpreting today's high-resolution nultiwavel ength data
on gal axies can be a challenging task. Real gal axies have
conpl ex norphol ogi es, which depend upon wavel ength, and can
be found on images with a wi de variety of beam snearing and
signal-to-noise. To properly neasure the evolution of
gal axy structure and norphol ogy across cosmc time, these
properties need to be treated. It is to this end that we
have devel oped the BUCS software suite. Wth this package,
it is possible to select conplete sanples of gal axies off
an imge set and then project these objects to higher
redshift accounting for pixel k-corrections, cosmc surface
bri ghtness di nm ng, and image specific noise and PSF. The
end result of these sinulations are no-evolution inmage sets
that can be directly conpared against the observations.
This suite is now available to do science and as an
illustration of its capabilities we describe its use in
interpreting z~6-8 galaxies (i and z-dropouts) from the
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Hubble Utra Deep Field. Wrk is also under way to port
t hese capabilities to the web. The purpose of this talk is
to introduce this effort to the astronom cal community as a
whol e.

P2.1.5 Ext endi ng Sherpa with S-Lang

Dougl as Burke, Harvard-Smthsonian Center for
Ast rophysi cs, Anet a Si em gi nowska, Har var d-
Sm t hsoni an Center for Astrophysics, Stephen Doe,
Har var d- Smi t hsoni an Center for Astrophysics

The nodeling and fitting program Sherpa is one of the
cornerstones of the CIAO Xray astronony analysis software

package. It allows wusers to fit +their one- and two-
di mensi onal data sets - such as spectra, radial profiles,
or images - in an interactive environnment. The addition of

the S Lang interpreted |anguage (http://ww.s-lang.org/) in
the CIAO 3.0 release offers the user the capability to not
only control Sherpa from a scripting |anguage, but also to
custom ze and extend Sherpa's capabilities by using the S

Lang interfaces to CIAOs infrastructure (libraries). In
this talk we will describe a nunber of extensions to Sherpa
witten in S- Lang, i ncl udi ng: pl ot custom zati ons;

alternative wuser interfaces to Sherpa's commands; extra
plots for conparing fits and imge data; and interactive
data mani pul ati on. These extensions require no conpilation
of code by the user and are avail able for download fromthe
Cl AO web pages (http://cxc. harvard. edu/ ci aol).

P2.1.6 A visualisation system for | ar ge renot e
astronom cal imges

Ani | Chandr a

The Renote Visualisation System (RVS) is a server-side
distributed software system developed at the Australia
Tel escope National Facility. The RVS addresses the need for
quick visualisation and analysis of large astrononca
i mages stored in renote locations. It is a systemin which
the majority of the processing is done on the RVS Server,
freeing the client from nost of the conplex processing
tasks. One of the results of the Virtual Cbservatory is the
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collection of different data archives that are now
available for public use. These archives hold data of
various sizes and in the future, sonme archives may want to
provi de inages that are gigabytes in size. The RVS allows
users to visualise and interact with inmages in renote
| ocations |ike these archives regardl ess of the size of the
dat a.

Users of the RVS wll not download inages to their
conmputers for viewi ng and analysis. The RVS Server perforns
all downl oading and processing of imges and sends the
resulting rendered inmage to the wuser. A high bandw dth
connection between the RVS Server and the data archive wll
result in a nmuch faster transfer of the image than if the
users downl oaded the inmage to their |ocal conputers.

The RVS Server offers its services via SOAP interface,
which allows customclients to be built to make use of the
services. Cients can vary from web browsers and applets to
fully standal one applications witten in any |anguage on
any platform

P2.1.7 Ext endi ng and Custom si ng DS9

De darke, UCOLick OCbservatory, Steve Allen
UCO Li ck Qbservatory, Bill Joye, Harvard CFA

UCQO Li ck QObservatory adopted DS9 as the standard real -tine
and quick-look display for DEIMOS (conm ssioned Sunmer
2002) and subsequent instrunents. Lick software staff nade
sever al nodi fications and extensions to DS9, t aki ng
advantage of its open architecture and the ease of adding
Tcl/ Tk code to the DS9 core at runtine. We worked in close
collaboration with DS9 author Bill Joye on both core
nodi fications and external "plug-ins'. Qur post er
describes features added to DS9 (in the core or
externally), and strategies for integrating DS9 with rea
time inmage acquisition. The Lick software team invites
other DS9 users to form a community and discuss code-
sharing, APIs and other DS9 i ssues.
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P2.1.8 Radi o Frequency Interference excision wthout a
ref erence horn

Tim Cornwell, NRAO Rick Perley, NRAO Kunar
Gol ap, NRAO. Sanjay Bhatnagar, NRAO

Radi o Frequency Interference is an increasingly inportant
threat to radio astronony, particularly as new instrunments
with wde frequency ranges and high sensitivity come into
operation. RFI mtigation can be perfornmed pre and post
correlation of the incomng signals. W describe a post-
correlation approach in which closure relations obeyed by

the RFI are wused in the excision process. Simlar
approaches use a reference horn to isolate the intefering
si gnal s. Instead our approach uses the observations

thenselves to <characterize the interference. Although
conputationally expensive, our approach is robust and has
the potential to allow observing even in the presence of
dense, low |l evel RFI.

P2.1.9 Two- Di nensional Fitting of Brightness Profiles in
Gal axy I mages with Evolution Strategies

Juan Carlos Gonez, |INACE, d ac Fuentes, | NACE,
| vani o Puerari, | NACE

In this work we present a two-dinmensional fitting algorithm
to nodel brightness profiles of spatially well resolved
el liptical and spiral galaxies froman inmage. The al gorithm
is based on Evolution Strategies (ES), an optimzation
technique that have been wused in other astronom ca

problems with good results. The problem can be seen as an
optim zation problem because we need to mnimze the
di fference between the imge and the nodel. Following this
idea, we use ES instead a traditional algorithns such as
Si npl ex, Quasi -Newt on or Levenberg-Marquardt, because of
traditional algorithnms have problens with |ocal mninm, and
in nost cases when dealing with real images they can not

converge to a solution

For the fitting we used two nodels: the de Vaucol eurs

profile and an exponential disk. The nodel is constructed
with generalized ellipses that fit brightness profile of
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the image followi ng the equations given by the two nodels
used. In the end, we have an artificial 1imge that
represents the |light distribution in the real inmage.
Results presented here show that ES is a well suited method
to work with two-dinensional fitting in conplex problens,
when traditional algorithns fail.

P2.1.10 Porting the Starlink Software Collection to G\U
Aut oconf

Norman G ay, Starlink, Tim Jenness, Joi nt
Astronony Centre, Alasdair Allan, Starlink, David
Berry, Starlink, Mlcolm Currie, Starlink, Peter
Draper, Starlink, Mark Taylor, Starlink, Brad
Cavanagh, Joint Astronony Centre

The Starlink Cassic Software Collection (USSC) currently
runs on three different wunix platforns and contains
approxi mately 130 separate software itens, totaling over 6
mllion lines of code using a mx of Fortran, C, Tcl and
Perl. The proliferation of requests for ports to new
operating systens (including multiple variants of Linux),
in conjunction with a decrease in the |evel of support for
the classic software collection, has lead to a decision to
nodify the build system from the current collection of
makefiles with hard-wired OS configurations to a schene
i nvol ving feature-discovery via GNU Autoconf.

As a result of this work, we have already ported the USSC
to Mac OSX and Cygwin. This poster will present the issues
involved in a substantial reorganization of a large |egacy
code base, including the difficulties in extending the
aut oconf systemto properly support Fortran.

P2.1.11 Requirenents for a Future Astronom cal Dat a
Anal ysi s Envi ronnment

Preben G osbol, ESO et al.
Most of the systenms currently used to anal yze astronom cal
data were designed and inplenmented nore than a decade ago.

Al t hough they still are very useful for analysis, one often
would like a better interface to newer concepts |ike
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archives, Virtual Cbservatories and GRI D. Furt her
i nconpatibilities between nost of the current systens with
respect to control | anguage and semantics nmake it

cunbersone to interm x applications fromdifferent origins.

An OPTI CON Network, funded by EU FP6, started this year to
di scuss high-level needs for an astronom cal data analysis
environment which could provide a flexible access to both
| egacy applications and new astronom cal resources. The aim
IS to establish requirements and basi c desi gn
recommendations for such an environnent. This paper
presents the current state of this work

P2.1.12 Multidrizzle: Automated |Image Conbination and
Cosm c- Ray ldentification Software

Robert Jedrzejewski, STScl, Wirren Hack, STScl,
Chri stopher Hanley, STScl, |Ivo Busko, STScl
Ant on Koekenoer, STScl

Multidrizzle began as a collection of FORTRAN code and
| mmge Reduction and Analysis Facility (IRAF) scripts for
the conbination of Hubble Space Tel escope inmaging data.
Through the use of Python and nodul es such as NUMARRAY,
PYFITS, and TRAITS, we have devel oped a robust application,
in less than one year, that is the primary tool in the
Advanced Canera for Surveys data reduction pipeline for
i mage conbination and cosm c-ray cleaning. W describe the
notivations for noving the existing Miltidrizzle code to
Python, highlight the new data analysis tools that were

devel oped in support of Miltidrizzle, and illustrate how
easily Miltidrizzle <can be expanded to support new
instrunments and data reduction algorithns. In addition,

the renoval of | RAF dependencies allows Miltidrizzle to run
under M crosoft Wndows and avoi ds users having to instal

| RAF if their only need is to conbine HST images. It has
also significantly reduced the 1/0O load by avoiding the
heavy use of internediate files passed from one |RAF task
to anot her.

P2.1.13 Har noni ¢ devel opnent of an arbitrary function of
the Moon/ Sun/planets coordinates to Poisson
series
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Ser gey Kudr yavt sev, St er nberg Ast ronom ca
Institute of Moscow State University

A new algorithm of spectral analysis of an arbitrary
function of the Mon/ Sun/planets coordi nates tabul ated over
a long period of tinme is proposed. Expansion of the
function to a Poisson series is directly made where the
anplitudes and argunents of the series' terns are high-
degree tine polynomals (as opposed to the classical
Fourier analysis where the ternms' anplitudes are constants
and the argunments are linear functions of tinme). This
approach leads to an essential inprovenent in accuracy of
t he harnoni c devel opnent of the tabulated function over a
long-term interval and reduction of the approximting
series' |ength.

To test the algorithm we calculated the Earth-Mon
di stance on every day within [1000BG 5000AD] by using the
ELP2000-85 anal ytical theory of lunar notion and then made
the spectral analysis of the tabulated values with help of
the new algorithm Al coefficients of the Poisson series
conposing the ELP2000-85 theory have been successfully
found; the maxi mum deviation of the |unar distance val ues
calculated by our series from those given by the exact
ELP2000-85 npdel does not exceed 1.5 centineters over the
whol e interval of six thousand years.

The work is supported in part by grant 02-02-16887 fromthe
Russi an Foundation for Basic Research.

P2.1.14  AXedrizzle - Spectral 2D Resanpling using Drizzle

Martin Kuemmel, Space Tel escope - Eur opean
Coor di nati ng Facility, Jereny Wl sh, Space
Tel escope - European Coordinating Facility,
Soeren  Larsen, Space Tel escope - Eur opean

Coor di nati ng Facility, Ri chard Hook, Space
Tel escope - European Coordinating Facility

The aXe spectral extraction software was designed to
extract spectra from grism inmges such as those taken with
the Advanced Canera for Surveys on HST. Aided by an object
catalogue and a configuration file, aXe -extracts and
calibrates the spectra in an unsupervised way. The usual
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way to conbine spectra from several dithered grism images
is to coadd the individual 1D spectra extracted for each
object to create a deep 1D spectrum This procedure rebins
the data twice, and a conplex weighting schene is required
to propagate pixel defects and cosmc ray affected pixels
t hrough the reduction process. In order to mtigate these
drawbacks we have devel oped aXedrizzle, in which a deep 2D
spectrum of each object is formed by co-adding all the 2D
spectra in the individual imges. For the 2D resanpling of
the individual 2D spectra we enploy the stsdas.drizzle
software. The transformation coefficients for drizzle are
conput ed such that the conbined drizzled i nage resenbles an
ideal long slit spectrum with the dispersion direction
parallel to the x-axis and cross-dispersion direction
parallel to the y-axis. The final 1D extraction of the
spectra can be done with standard aXe tasks, or any other
| ongslit extraction program

In this contribution the new reduction scheme is
i ntroduced, and its advantages are discussed extensively.
Results from Hubble Utra Deep Field ACS/HRC Parallels
program reduced wth aXedrizzle are present ed to
denmonstrate the feasibility of this first inplenentation of
the drizzle <code to conbine spectral dat a. Possi bl e
applications to ground-based nulti-object spectroscopy are
di scussed.

P2.1.15 A survey of software for the nanipulation and
vi sual i sation of 3-D sub-mm spectral l'ine
dat aset s

Jam e Leech, Joint Astronony Centre, Tim Jenness,
Joint Astrononmy Centre, Brad Cavanagh, Joint
Astronony Centre

3-di nensi onal spectral |ine datasets are the end products
of observati ons from si ngl e-di sh t el escopes and
interferoneters usi ng wi del y differing I nstrument

t echnol ogi es over a broad wavel ength range. Consequently, a
range of software packages exist for the data reduction,
analysis and visualisation of such 3-D data sets. These
packages vary greatly in scope, generality, age, maturity
and the availability of support and further devel opnent
effort. Instrunents soon to be comm ssioned at the JCM,
such as the 350 GHz heterodyne focal plane array (HARP) and
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t he correspondi ng ACSI S di gi tal auto-correl ation
spectroneter w | pr esent new chall enges for t he
mani pul ation of large 3D spectral cubes. This poster
presentation wll survey a range of relevant software

packages, with particular enphasis on identifying packages
suitable for the handling of submllinetre data sets
generated by focal plane arrays such as HARP/ACSIS on the
JCMI. The conclusions will be broadly relevant to future
software developnent and re-use for a wde variety of
astronom cal instrunents and wavel ength regi nes.

P2.1.16 Ceneralized algorithm of entropic deconvol ution

S. F. Likhachev, V. A Ladygin, I.A CQuirin, Astro
Space Center of P.N. Lebedev Institute

A new deconvolution algorithm is proposed for VLBI inage
restoration. This algorithmis a nodification of the nethod
of maxi mum entropy (MVE) with the capability of selecting a
choice of parameters of the target function that nust be
maxi m zed. The algorithm provides a scaled invariance of
the solution of a given system of transcendental equations
with restrictions, and allows the <calculation of the
correct value of RMS for errors. It also provides a fast
convergence for a given norm and the geonetric progression
rate of convergence. This devel oped algorithmis non-Iinear
and provides the non-negativity of the inensity value.
Moreover, it does not require prior know edge of dispersion
and does not contain Lagrangian factors. In conparison with
traditional MVE algorithnms, the developed algorithm is
equally suitable for both extended and core-jet types of
radi o  sources. In addition, generalization  of t he
algorithm for nulti-frequency imaging deconvolution is also
possi ble. This approach is very inportant for future VLB

projects such as EVLA and Space VLBI (Radioastron). The
experinmental tests of the algorithm are presented. The
algorithm is inplemented in the ASL for Wndows software
proj ect.
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P2.1.17 Using FITSCUT to Create Col or |Inmages
Wl liamJon McCann, The Johns Hopkins University

FITSCUT is a standal one program witten in C and |icensed
under the GPL that was devel oped to create col or inmages on-
the-fly for the Advanced Canera for Surveys Science Data
Archive WAMWVinterface.

FI TSCUT has many powerful features, including:

* image resizing and zoom ng

* image alignnent using WCS

* intensity auto-scaling using a histogram

* automatically generating a WCS conpass

* intensity scaling using: asinh, histogram equalization,
| og, square root

* creating output in FITS, JPEG or PNG format

| will describe the design and denonstrate its use. | wll
also explain how it can be wused to create a powerful
sci ence archive using only Free Software tools.

P2.1.18 WAX: A High Performance Spatial Auto-Correlation
Appl i cation

Serge Monkewi tz, Infrared Processing and Anal ysis
Cent er, Cal t ech, Sherry Wheel ock, Infrared
Processing and Anal ysis Center, Caltech

We describe the algorithns enployed by WAX, a spatial auto-
correlation application witten in C and C++ which allows
for both rapid grouping of nulti-epoch apparitions as well

as custom zable statistical analysis of generated groups.

The grouping algorithm dubbed the swiss cheese al gorithm

is designed to handl e diverse input databases ranging from
the 2MASS working point source database (an all sky
dat abase with relatively little coverage depth) to the
2MASS working calibration source database (a database with
sparse but very deep coverage). WAX retrieves apparitions
and stores groups directly from and to a DBMS, generating
optimzed C structures and ESQ./C code based on user
defined retrieval and output colums. Furthernore, WAX
al l ows generated groups to be spatially indexed via the HTM
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schene and provides fast coverage queries for points and
smal |l circular areas on the sky. Finally, WAX operates on a
declination based sky subdivision, allowng nmultiple
instances to be run sinultaneously and independently,
further speeding the process of nerging apparitions from
very |arge databases. The Two Mcron Al Sky Survey wll
use WAX to create nerged apparition catalogs from their
working point and calibration source databases, |inking
generated groups to sources in the already publicly
avai l abl e all -sky catal ogs. For a given 2MASS source, this
will allow astrononmers to exam ne the properties of nmany
related (and as yet unpublished) 2MASS extractions, and
further extends the scientific value of the 2MASS data
sets.

P2.1.19 | mage snoot hi ng and segnentati on based on Shrira-
Pesenson equati on

M Pesenson, M Moshir, D. Mikovoz, D. Frayer, D
Hender son

W introduce a new to image processing field nonlinear
partial differential equation (PDE) intended for imge
enhancenment. The equation has traveling wave solutions
approxi mating junps, thus leading to detection of sharp
boundaries in images. Based on singular solutions of PDEs,
this work opens new possibilities for noise reduction and
segnmentation of inmages. The new approach is conpared with
the classical scal e-space theory of inmage processing which
is based on nonlinear diffusion equations.

P2.1. 20 SALSA: an interactive tool for parallel analysis
and visualization of Astronom cal data sets

Thomas Quinn, University of Wshington, G aene
Lufkin, University of Wshington, Geg Stinson,
Uni versity  of Washi ngt on, Filippo G oachin,
University of Illinois, Oion Lawer, University
of [1linois, Laxm kant Kal e, University  of
Il1ionois

Bot h astrophysical sinmulations and large astronomca
surveys are producing catalogs containing of order one
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billion objects. Analyzing such data sets is difficult with
a serial package, and custom coding of parallel software is
t edi ous.

To neet these challenges, we have developed Salsa, a
parallel, interactive analysis tool for point-like data
such as particles in an N-body simulation or object
catalogs from a sky survey. The wuser runs a graphical
client application on their desktop, which conmunicates
with the server running on a parallel machine. The client
controls the display of the sinulation, which is rendered
by the server. The client can enter high |level code, like
Python, that is executed on the server, inplenenting new
functionality and providing progranmatic control .

The client is currently witten in Java and the server is
witten in the CHARW+ parallel |language for maxinum
portability. The client/server pair of Salsa is currently
used for active research in Nbody sinulations, and its use
on Sloan Digital Sky Survey data will be denobnstrated. The
server can read particle or catalog data, render different
types of visualizations, create and manipul ate groups of
obj ect s, and generate statistics on these groups.
| nformation about the object data and control over groups
is exposed to the enbedded Python interface. The client
mani pul ates the sinmulation view, defines groups, and sends
user-witten code to the server.

P2.1.21 A Data Analysis Package for Boloneter G ound
Testing

Bernhard Schul z, Cal t ech/ | PAC, Lijun  Zhang,
Cal t ech/ | PAC, Hien Nguyen, Cal tech/ JPL, Ken
Ganga, Caltech/1PAC, Warren Hol nes, Caltech/JPL

ESA's Herschel space observatory, to be l|aunched in 2007,
will be sensitive to Far Infrared wavel engths beyond 60
m crons. The | onger wavel ength interval between 200 and 670
mcron will be covered by SPIRE, a conbination of broadband
canera and Fourier transform spectroneter. SPIRE w Il use
exclusively spiderweb boloneters as detectors, which are
manuf actured and tested at JPL. W describe a data anal ysis
package devel oped at the NASA Herschel Science Center at
| PAC in support of the testing activity. The package
consists of a wdget based viewer, allowing imedate
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display and limted processing of the 193 recorded data
channels in the lab. For the subsequent analysis a suite of
subroutines is provided that are conmbined via IDL scripts.
The software is wused to provide fast, consistent, and
automati c derivation of detector noise, optinmm bias,
thermal tinme constant, |oad curve nodeling, and nore for
arrays consisting of 19 to 139 detectors and additional
dark, resistor, and therm stor pixels.

P2.1.22 | mpr oved Reducti on Al gorithm for | SOPHOT- S
Chopped Qbservations

Ber nhard Schul z, Cal tech/ | PAC

The ast ronomi cal dat a gat her ed by t he extrinsic
phot oconductors on-board the [1SO satellite were greatly
affected by the high energy radiation environnent in space.
In addition so called transients with long tine constants
make automated pipeline processing of the data a
chall enge. 1SOPHOT-S is the high sensitivity spectroneter
of the ISOPHOT instrunent, featuring two 64 elenent Si:Ga
arrays for the wavelength range of 2.5 to 11.6 mcron. It
collected a wealth of al nost 300 observations of
extragal actic nuclei at a spectral resolution of ~100. Mbst
of those observations were perfornmed using the chopped
observing node, justifying a dedicated effort to revise and
inprove the automatic processing techniques in order to
derive a honpbgeneously reduced dataset wth realistic
uncertainties. The inprovenents conpared to the original
standard pipeline processing include techniques |ike ranp
subdi vi si on, snoothed sigma kappa deglitching, spi ke
filtering and accounting for a non-Gussian signal
distribution due to the glitch resi duum

P2.1.23 Tam ng The Measurenent Equation Wth MeqTrees
O M Smrnov, ASTRON, J.E. Noordam ASTRON

A Measurenent Equation is used to predict values of the
data neasured with a particular instrunment, e.g. a radio
telescope. It is a conbined nodel of the instrument and the
observed object(s). One way of inplenmenting an arbitrary
ME. is by nmeans of 'MegTrees', which can also be used to
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solve for arbitrary subsets of its paranmeters. The poster
presents the general structure and functionality of
MeqTr ees.

P2.1. 24 Mont e Carlo | mage Anal ysi s in Radi o
Interferonetry

R. V. Urvashi, NRAOQ NMI, T.J. Cornwell, NRAO

| rmge analysis, such as conponent fitting of radio
interferometric images has traditionally been based on
i kelihood techniques applied to the deconvolved i mges.

The analysis usually ignores the uncertainty arising from
the process of deconvolution. ldeally one would estinate
the properties of conponents representing the entire
em ssion present in the raw, dirty imge. In practice, this
is not feasible given the large dinensionality of the
paranmeter space. W present an internediate approach in
which a Bayesian imge analysis is performed to fit
conmponents to sub-regions of the dirty imge, taking full

account of the point spread function. Prior to the fitting
of em ssion inside a given region, the em ssion outside of

the region is renmoved from influence by subtracting a
previously deconvolved imge. Qur nethod produces sanples
of the posterior distributions for the nunber and
paraneters of elliptical gaussian conponents wthin the
region of interest. W conpare the performance of this
approach to the standard nethods.

P2.1. 25 Making the Mst of Mssing Values: hj ect
Clustering with Partial Data in Astronony

Kiri Wagst af f Jet Pr opul si on Labor at ory,
California Institute of Technology, Victoria G
Laidler, Conputer Sciences Corporation, Space
Tel escope Science Institute

Modern classification and clustering techniques typically
identify a set of useful features to define a paraneter
space. Clustering nethods then group the objects in that
paraneter space, wth a goal such as automatically
di stinguishing between stars and galaxies based on
magni t ude, col or, or shape paraneters. However, sone of the
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sel ected features may be unavailable for sone objects. For
exanpl e, shape may not be well -defined for objects close to
the detection |imt, and objects of extrene color maybe
unobservabl e at some wavel engt hs.

The usual nethods for handling data with mssing val ues,
such as data inputation (estimating the mssing values) or
mar gi nal i zation (deleting all itenms with mssing values),
rely on the assunption that m ssing values occur by random
chance. While this is a reasonable assunption in other
disciplines, the fact that a value is mssing in an
astronom cal catalog often carries inportant information
about the object. W denonstrate a clustering analysis
al gorithm KSC, that a) uses all observed values and b)
does not discard the partially-observed objects. KSC uses
soft constraints defined by the fully observed objects to
assist in the grouping of objects with mssing values. W
present an analysis of objects taken fromthe Sloan D gital
Sky Survey to denonstrate how inputing the values can be
m sl eading and why the KSC approach can produce nore
appropriate results.

P2.1. 26 JDBC Driver for the Al PS++ Table System

Jason Ye, Wes Young, Boyd Waters

Integrating Java with AlIPS++ can provide many advantages

t hat cannot be realized wth AIPS++ alone. Beyond
sinplifying architecture and code, use of Java in
astronom cal processing is promsing because of its

standardi zed nature, w dely available tool packages and its
exceptional GU rendering abilities. W have inplenented a
Java Database Connectivity (JDBC) driver for the AlPS++
table system This allows us to use the Table Query
Language (TaQ.) to query and mani pul ate the database from
Java and provides a standard interface between the AlPS++
tabl e system and future Java applications.
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P2.1. 27 The Visible Light Mgnetograph at the Big Bear
Sol ar (Qbservatory: hardware and software, first
results

Sergiy Shunko, BBSO Al exandra Tritschler, BBSO
Carsten Denker, NIJIT, John Varsik, BBSO WIIiam
Marquette, BBSO, W adimr Abramenko, BBSO Philip
Goode, BBSO

The  Visible-light | mmgi ng Magnetograph (VIM Is a
magnet ograph system for observations in the wavelength
range from 550 nm to 700 nm The instrunent was designed
for high spatial and high tenporal observations of the
solar photosphere and chronosphere. VIM wutilizes the
renodel | ed Coude-feed of the 65 cm vacuum tel escope at the
Bi g Bear Solar Observatory (BBSO. In this paper we present
current status of the instrunment. W provide description of
hardware and software developed to control the VIM W
present first results and i mages obtained with the VIM
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P2.2.1 Using Perl in Basic Science and Calibration
Pipelines for Spitzer Infrared Array Canera Data

Hei di Brandenburg, |PAC/ SSC/ Caltech, Russ Laher,
| PAC/ SSC/ Cal t ech, Patrick , | PAC/ SSC/ Cal t ech,
Mehrdad Moshir, |PAC/ SSC/ Caltech, Jason Surace
| PAC/ SSC/ Cal t ech

hj ect oriented Per | | anguage pi pel i nes generate
calibration products and basic calibrated data from raw
imges taken by the Infrared Array Canera (1RAC) onboard
NASA' s Spitzer Space Tel escope. The pipelines gather input

data and control files, initiate database interactions, and
manage data flow through C, C++ and Fortran conponent

progr ans. The conpi |l ed conmponent progr anms perform
instrumental signature correction, calibration, and data
characterization.

Core pipeline functionality is provided by two conpact Perl
object hierarchies - one for pipelines and another for
i mages. The objects allowed flexible and agile response to
change during Spitzer's first year of oper ati ons,
offsetting the <cost of utilizing interpreted Perl in
production data processing.

P2.2.2 A photonetric conparison of the Eclipse and ORAG
DR pi pelines for | SAAC

Mal col mCurrie, Starlink, RAL.

Photonetric fidelity is inportant even for data-reduction
pi pelines, where it may be critical to assess sky
condi tions duri ng observati ons, and for aut omat ed
reductions of Virtual Cbservatory raw data.

Here | conpare pipeline products fromthree | SAAC infrared-
i mgi ng datasets reduced with the ESO Eclipse package, and
the equivalent Starlink pipeline witten in ORAGC DR Two
of these datasets are single observations of crowded fields
with and w thout nebulosity; and one is sparse, but it
permts conparison of repeated observations of stars spread
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over two nights. | also report on whether a self-flat using
the sky, or a twilight flat gives better results.

P2.2.3 Desi gn of the SCUBA-2 Quick-Look Display and Data
Reducti on Pi peline

Andy G bb, University of British Colunbia, Tim
Jenness, Joint Astronony Centre, Douglas Scott,
University of British Colunbia, Frossie Econonou,
Joint Astronomy Centre, Dennis Kelly, UKATC
Wayne Hol | and, UKATC

SCUBA- 2, scheduled for delivery in early 2006, wll be the
| argest submillinetre boloneter array ever built. Data from
this instrument wll be stored at a rate of 200~Hz
generating approxinmately 0.5~TB per 16 hour night; unheard
of for a submllinetre bolonmeter array. This paper wll
present the overall design of the quick-1ook display system
and the pipeline, and discuss sone of the unique
al gorithm c challenges that will have to be resol ved.

P2.2. 4 M PS Ger mani um Pi pel i ne Organi zati on and
| npl enent ati on

David Henderson, Spitzer Science Center/|PAC,
David Frayer, Spitzer Science Center/IPAC, Ted
Hesselroth, Spitzer Science Center/|PAC, Myer
Pesenson, Spitzer Science Center/|PAC

The MPS Cermanium data reduction pipelines present
challenges to renove a wide variety of detector artifacts
and still operate efficiently in a |oosely coupled
mul ti processor envi ronmnent . The system schedul i ng
architecture is designed to sequentially execute four
stages of pipelines. Each pipeline stage is built around
Perl scripts that can invoke Fortran/C C++ nodules or
Inform x database stored procedures. All inter-pipeline
conmuni cation is via the database.

The pipeline stages are elimnation of nonlinear and

radiation artifacts in the flux measurenent, calibration of
the fluxes wth both onboard and stellar calibration
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sources, applying post-facto pointing information, and
assenbl i ng i ndividual exposures into npsaics.

P2.2.5 Cal trans Keeps the Spitzer Pipelines Mving
Wen Lee, Russ Laher, John Fow er, Mehrdad Moshir

The conputer pipelines used to process digital astronom cal
i mages from NASA' s Spitzer Space Tel escope require various
i nput calibration-data files for characterizing the
attri butes and behaviors of the onboard focal -pl ane-arrays
and their detector pixels, such as operability, dark-
current offset, linearity, on-uniformty, mnuxbleed, droop

and point-response functions. The telescope has three
science instrunents, each with three or four spectral-band-
pass channel s, depending on the instrunment. Mbreover, each
i nstrunment has various operating nodes (e.g., full array or
sub-array in one case) and parameters (e.g., integration
tinme).

Calibration data are needed by pipelines for generating
both science products (production pipelines) and higher-
| evel calibration products (calibration pipelines).The
calibration files, which arecreated in various formats
ei t her

P2.2.6 VI STA Data Flow System Pipeline Processing for
WFCAM and VI STA

Janes R Lew s, Canbridge Astronony Survey Unit,
MJ. Irwin, Canbridge Astronony Survey Unit, S T.
Hodgki n, Canbridge Astronony Survey Unit, Peter
S. Bunclark, Canbridge Astronony Survey Unit,
D. W Evans, Canbridge Astronony Survey Unit, R G
McMahon, Canbridge Astronomy Survey Unit

The UKIRT Wde Field Canmera (WCAM on Mauna Kea and the
VI STA IR nosai c canera at ESO Paranal, with respectively 4
Rockwel | 2k x 2k and 16 Raytheon 2k x 2k IR arrays on 4m
class telescopes, represent an enornous leap in deep IR

survey capability. Wth combined nightly data-rates of
typically 1TB, automated pipeline processing and data
managenment requirenments are paranount. Pipeline processing
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of IR data is far nore technically challenging than for
optical data. I R detectors are inherently nore unstable,
while the sky emission is over 100 tinmes brighter than nost
objects of interest, and varies in a conplex spatial and
tenporal manner. In this presentation we describe the
pi peline architecture being developed to deal with the IR
i magi ng data from WFCAM and VI STA, and discuss the primary
issues involved in an end-to-end system capable of:
robustly renmoving instrunment and night sky signatures;
nonitoring data quality and system integrity; providing
astronetric and photonetric calibration; and generating
photon noi se-limted i mages and astronom cal catal ogues.

P2.2.7 Ti me Domain Explorations Wth Digital Sky Surveys

A. Mahabal (Caltech), M J. Gaham (Caltech), S

G D orgovski (Caltech), R WIlliams (Caltech),
P. Kollipara (Caltech), E Krause (Caltech), B.
Granett (Caltech), C. Baltay (Yale University),
D. Rabinowitz (Yale University), A Rengstorf
( NCSA/ Ul UO) , R Br unner ( NCSA/ U UQ) M
Bogosavl j evic (Cal tech), A Bauer (Yal e
University), P. Andrews (Yale University), N
Ellman (Yale University), S. Duf f au (Yal e
Uni versity), J. Snyder (Yale University), N
Morgan (Yale University), J. Misser (Indiana
University), S. Mifson (lIndiana University), M
Cebhard (I ndiana University)

One of the new frontiers of astronomcal research is the
exploration of tinme variability on the sky at different
wavel engths and flux levels. W have carried out a pilot
project using DPOSS data to study strong variables and
transients, and are now extending it to the new Pal onar-
QUEST synoptic sky survey. We report on our early findings
and outline the nmethodology to be inplenmented in
preparation for a real-tine transient detection pipeline.
In addition to large nunbers of known types of highly
vari able sources (e.g., SNe, Cvs, OW @ESGCs, etc.), we
expect to find nunmerous transients whose nature my be
established by a rapid followup. Wereas we wll nake al

detected variables publicly available through the web, we
anticipate that email alerts would be issued in the real
time for a subset of events deemed to be the nost
i nteresting. Thi s real -tinme process entails many
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challenges, in an effort to maintain a high conpleteness
while keeping the contamination low W wll utilize
distributed Gid services developed by the GRIST project
and inplenent a variety of advanced statistical and nachi ne
| ear ni ng techni ques.

P2.2.8 Spectral Extraction in the Spitzer IRS Pipeline

Bob Narron, Spitzer - Caltech, Jim Ingalls,
Spitzer - Caltech, Phil Appleton, Spitzer -
Caltech, Clare Waterson, Spitzer - Caltech, Jing
Li, Spitzer — Caltech, Ted Hesselroth, Spitzer -
Caltech, Iffat Khan, Spitzer — Caltech, Fan Fang,
Spitzer - Caltech

For all Spitzer IRS science frames, a standard spectral
extraction product is created by the pipeline. Creation of
t hese products is done using the followng three steps: (1)
| ocati on, finding the center of the source, (2)
integration, integrating a rectangle at each wavel ength,
and (3) calibration, applying the final <calibration and
tuning factors to each order. The extraction product is an
ASCI1 table which, for each wavelength, gives a flux,
uncertainty, and bad pixel flags.

The standard extraction product is produced by the pipeline
in a conpletely automated way. However, if a user wants to
control the details of the extraction process there is an
interactive package called "SPICE'. This package provides
the ability to run the standard pipeline nodules, but wth
user specified processing paraneters.
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P2.2.10 Pl anck/ LFI Pi peline - The Denonstrati on Mdel

F. Pasi an, | NAF- Gsservatorio Astronomco d
Trieste, D. Miino, Universita" degli Studi di
M | ano, di p. Di Fi si ca, A Zacchei , | NAF-
Gsservatorio Ast ronom co di Tri est, C
Bacci gal upi , SI SSA- I nternati onal School for

Advanced Studies, Trieste on behalf of the DPC
devel opnment Team

LFI is one of the two instrunents installed on board
Pl anck, the M3 mi ssion of ESA's Horizon 2000+ programme.

The Denonstration Mdel (DM is the second version of the
LFI DPC pipeline, built on top of the BBM (BreadBoard
Model ), which was released in July 2002. Testing the BBM
allowed the DPC to refine the user requirenents and the
architectural design for the DM

The DM will be integrated at DPC using the ID S Process
Coordinator as pipeline environment and FITS files as
standard data format; in the future, the pipeline will be
interfaced to the IDIS DMC (Data Managenment Conponent), a
data structure conmon to the whol e Planck project.

The DM goal is to denonstrate that the current pipeline is
able to handle the foreseen LFI data flow and to perform an
end-to-end processing of the data, from telenetry to the
production of the scientific results. The DM devel opnent
was mainly concentrated on wunderstanding and renoving
systematic effects; at the noment the pipeline is able to
detect and renove all systematic effects which are
understood and nodeled by the Planck simnulation pipeline,
such as thermal fluctuations, 1/f noise, sidelobes effects,
beam di stortion, etc.

The Denonstration Mdel design and integration scheme wll
be descri bed.
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P2.2. 11 FLI PPER: a FLexl bl e Pi PEl i ne f Ranewor k
Francesco Pi erfederici, NOAO

FLIPPER is a lightweight pipeline framework able to handl e
bl ackboar d-based pipelines. Its ease of configuration and
operation and the fact the it is extrenely |ightweight make
FLIPPER the ideal solution for both small and |arge
pi pel i ne systens.

Here are sonme of the nmain features:
- Li ght wei ght
* Only one polling process per pipeline.
* Pollers wuse coroutines and continuations
(wherever possible) to reduce overhead associated wth
PThr eads.

- Easy to install
* FLI PPER depends on Python 2.2+ only. No other
third-party software i s needed.
* FLIPPER runs on both UNI X (including Mac OS
X) and W ndows machi nes.
* No conpil ati on needed.

- Easy to use:
* Pipelines are fully described in XM files
(one file per pipeline).
* Uses the sane basic concepts as OPUS
(triggers, blackboard, nodules etc.).

- Flexible:

* Pipeline nodules are activated when trigger

condi tions are net.
* The nost popul ar trigger types are supported

(time, file and event/ bl ackboard based).

* Pipeline nodules can define pre and post-
processi ng actions.

* Pipeline nodules can be witten in any
| anguage.

FLIPPER is currently being used for the NOAO
Mosai ¢ Pi peline and has been chosen as pipeline franmework
for the NOAO NEWI RM pipeline system The present paper
describes the architecture, features and design choices of
FLI PPER i n detail
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pP2.2.12 Wavel ength calibration in physical nodel based
calibration pipelines

M Fiorentino, M Rosa

For the case of the Space Tel escope I|nmaging Spectrograph
(STIS on HST) we show how the wavelength calibration of
conplex 2D spectrograns such as echelle and long slit
spectra can be achieved in a fully self-consistent manner
by a physical nodel based pipeline. The ST-ECF is currently
upgrading the STIS data «calibration pipeline in a
step-by-step manner. G adually the CalibrationEnhanced CE-
calstis pipeline wll be able to generate the geonetric
transformati ons necessary during wavel ength calibration and
spectral extraction from a physical (ray trace) nodel of
the STIS optics. In parallel, the same nodel based approach
is at the core of a "calibration-data-pipeline” which wl|l
provide the supporting reference data from a self-
consistent autonmatic analysis of calibration exposures, a
process that currently in the classical pipeline needs to
be done pai nstakingly by hand.

W enphasize that this concept and even the actua
i npl ementation (code) can, should, be re-used for other
instruments as well. Qur method nmakes heavy use of the
"Simulated Annealing" technique to optimze the many-
paraneter configuration data for such a physical node
based description of instrunments.
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P2.3.1 Anal yzing the Cas A Megasecond in Less than a
Megasecond

John E. Davis, MI.T., John C  Houck, MI.T.,
Genn E. Allen, MI.T., Mchael D. Stage, MI.T.

This spring the Chandra X-ray Observatory concluded its
megasecond observation of the Cassiopeia A supernova
reemmant using its Advanced CCD |Inmaging Spectroneter
(ACI'S). The nine |ong exposures that made up the negasecond
observation produced a total of nore than 300 mllion
events on the ACIS-7 CCD, giving an average of about 300
events per pixel, wth brighter parts of the remant
contributing as many as 10000 events per pixel. W took
this "~ “spectrum in every pixel"’ observation quite
literally by extracting the spectrumin nearly every pixel
and then fit the spectra on an adaptive spatial grid to
produce high resolution nmaps of Iline emssion, Doppler
vel ocities, and plasma tenperatures. Although this required
extracting and fitting a quarter of a mllion spectra, we
were able to produce the high resolution maps in a matter
of days. This task was facilitated by the rapid scripting
afforded by the S-Lang interpreter as enbedded in the

I nteractive Spectr al Interpretation System (1sls)
application that is distributed as part of the Chandra Data
Anal ysis System (CIAO. In this paper, we describe how we

used the interpreter and its nodules, and present sone of
the data structures and algorithnms enployed for processing
the data fromthe nmegasecond observation

P2.3.2 Li neari zation of Spitzer Infrared Spectroneter
Dat a Vi a M nim zation of Chi-Square Wth
Correlated Errors

John Fowl er, California Institute of Technol ogy

The Spitzer Infrared Spectroneter data are taken via read-
Wit hout -reset neasurenments to obtain nmltiple sanples

formng a photonetric "ranp" for each pixel in an
echell ogram Each ranmp is linearized via a quadratic nodel.
After linearization, a quality-assurance test is perforned

to determ ne how |inear each pixel's ranp has becone. This
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is acconplished by fitting a straight line to the ranp via
chi-square mnimzation. The goodness of fit is of primary
i nportance, since this determnes whether the inevitable
deviations from linearity are statistically significant
given the estimted photonetric noise. Because the latter
is dom nated by photon noise which is sunmed up the ranp,
the chi-square paraneter used to neasure goodness of fit
must include the effects of correlated errors. This paper
describes the construction of the full error covariance
matrix and its use in the chi-square mnim zation.

P2.3.3 Post - pi pel i ne processing of Deep Spitzer data for
t he GOODS Legacy Proj ect

David Gumm  STScl, Stefano Casertano, STScl,
Mar k Di cki nson, NOAO, Sherie Holfeltz, STScl

The GOODS Legacy Project has acquired the deepest images
pl anned to be taken by Spitzer from 3.6 to 24 micron, with
effective exposure tinmes of wup to 100 hours for |RAC
Optimal analysis of these data requires an effective
calibration noise better than a part in 10, 000. Starting
from the high-quality calibrated franmes delivered by the
Spitzer Science Center pipeline, we enploy a variety of
techniques to validate and inprove the calibration quality

and obtain conbined deep inages that ful fill t he
requi rements inmposed by the GOODS science goals. Post -
pi peline processing includes correction for instrunental
artifacts, inproved alignnment, verification of the flat
field quality via self-calibration, and inmage conbination
usi ng drizzle-rel ated t echni ques. e pr esent a
quantitative analysis of the noise and PSF properties of
the final i mages thus obtained, and indicate the

i nprovenents obtained with each of the techniques enpl oyed.
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P2.3.4 Towards the Optinmal Association of Hubble ACS
| mages.

Jonas Haase, ST-ECKF/ ESO  Dani el Durand, CADC,
Ri chard Hook, ST- ECF/ ESQ, Al berto Mcol, ST-
ECF/ ESA

The ACS Associations project is aimng to provide
conbi nations of exposures from the Hubble Space Tel escope
Advanced Canera for Surveys (ACS) simlar to those already
produced for the ol der WFPC2 caner a.

The goal is to associate exposures of a region in the sky
wth as few restrictions as possible, e.g. regardless of
time, science goal or principal investigator of the
ori gi nal observational programmes.

Tests on an initial prototype for the ACS Associations are
being carried out in order identify nmethods that will [|ead
to the nost interesting science product.

Several ways of matching or cross-correlating the science
franes, to find their relative shifts and rotations and
then correct the astronetric information in the inage
header world coordinate system (WCS), are being tested
agai nst each other and the nost stable and effective way of
stacking the franes is bei ng sought.

At this stage there is also a good opportunity to revisit
the inplicit assunptions carried over from the WPC2
Associ ations and find ways of breaking up the paradigns to
allow for nore flexible and potentially nore usefu

associ ations. The association discovering algorithm has
been nmade nore conplex and the possibility of offering
user-defined on-the-fly associations wth association
strategies matching a user science goal is also being
i nvesti gat ed.
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P2.3.5 Concurrent science and wavecal COS data
Philip Hodge, STScl

Wavel ength calibration for the Cosmc Oigins Spectrograph
(COS) is achieved by taking an exposure (a wavecal) of an
internal emssion-line lanmp and conparing the observed
| ocation with the expected l|location. In order to correct
for possible nmechanismdrifts during exposures which can be
nore than an hour long, a new observing node has been
proposed whereby the line lanp would be turned on briefly
several tinmes during a science exposure. This is practical
because the science and wavecal spectra fall on different
parts of the detector, and because COS data wll normally
be taken in tine-tag node, where the tine and pixel
coordinates are recorded for each detected photon. This
paper describes the calibration of such data.

P2.3.6 Real time response DB system of MAXI ground
sof t war e

M tsuhiro Kohama, RIKEN,, Htoshi Negoro, N HON
U., Naoyuki Kuramata, JAXA, Hiroshi Tom da, JAXA,

Har uyoshi Katayama, JAXA, Tatehiro M hara, RIKEN,

Shiro Ueno, JAXA, Masaru Matsuoka, JAXA, Nobuyuki

Kawai, T.l.Tech, Atsumasa Yoshida, Aoyama-Gakuin
U, Em Myata, GCsaka U., Hroshi Tunem, Cksaka
U, and MAXI m ssion team

Monitor of All-sky X-ray Image (MAXI) is the first
astrophysi cal payload which will be nounted on the Japanese
Experinent Mdule (JEM Exposed Facility of |International
Space Station (ISS) in 2008.

The continuous two nmethod down Ilinks will enable us to
alert the astrononers in all over the world to the
appearance of X-ray transients, novae, bursts, flares etc.
We have been developing the real tinme quick response DB
system to realize this alert system The prototype nodel
had been produced, and we have evaluated its perfornmance.
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P2.3.7 Mssion in a Nutshell: The Gaia Paraneter
Dat abase
Uwe Lammers, Eur opean Space Agency, Jos de

Brui j ne, European Space Agency

Gaia, ESA' s anbitious space astronetry mssion targeted for
| aunch around md-2010, is <currently in the advanced
study/definition phase. Around 280 European scientists and
a nunber of industrial groups are working on various
preparatory m ssion aspects ranging fromthe payl oad design
to the detailed feasibility study of the on-ground data
processing. In this situation the Gaia Paraneter Database
has been inplenented to address the need for a common,
consi stent, conplete, and up-to-date repository of m ssion
paranmeter data in support of all scientific and technical
activities on a project-wide level. The system is designed
as a Web-based database application with a single entry
point and supports both online and offline access via
st andar d browsers and rel at ed tool s. Scal ar and
mul tidi mensional data are organized in a hierarchical
manner, allowing to wuniquely express interrelationships
anong them Elenental data is stored in a relational
dat abase system and reconstructed by access software as an
in-menory XML tree which then allows the seanl ess rendering
into various output formats (e.g.\ HIM, Javal/C++ source
code, \LaTeX, etc.) via XSLT. Controlled releases of the
dat abase contents are nade at irregular intervals and put
under CVS control transparent access to which is offered
i kewise through the systemis central entry point. The
system is fully generic and could easily be adopted to
other projects with simlar needs.

P2.3.8 A obal covariance analysis of the SIM astronetric
grid

Val eri Mikarov, MsSC & JPL

The all-sky, high accuracy astronmetric grid of ~1300 red
giants wll provide the basis for astronmetric analysis of
target stars and extragal actic objects observed with the
Space Interferonetry Mssion (SIM facility. Due to the
differential character of interferometric measurements with
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SIM the grid data will be correlated globally, the nore
strongly the <closer the stars on the sky. Those
correlations wll have far-reaching significance for
astrophysical projects using ensenbles of stars, e.g.,
determ nation of the distance to the LMC, and the rotation
curve of the Galaxy. The ongoing grid sinulations with the
new y devel oped

P2.3.9 Processing of 24 Mcron Data at the Spitzer
Science Center: the First Year of Flight Data

F. Masci, SSC Caltech, J. Fower, SSC Caltech, R
Laher, SSC Caltech, F. Fang, SSC Caltech, D. Makovoz,
SSC Caltech, W-P. Lee, SSC Caltech, S. Stolovy, SSC
Caltech, D. Padgett, SSC Caltech, M Moshir, SSC
Cal t ech

We present an overview of the pipeline flow and reduction
steps involved in the processing of imaging data acquired
with the 24 mcron array on board the Spitzer Space
Tel escope. This is one of three arrays in the Miltiband
| mmgi ng Photoneter for Spitzer (MPS) instrument. It
provides 5.3 x 5.3 arcmnute images at a scale of -~2.5
arcseconds per pixel corresponding to a sanpling of the
point spread function which is a factor of -~1.4 above
Nyquist. A scan-mrror allows dithering of images on the
array wi thout the overhead of noving and stabilizing

the spacecraft. It also provides an efficient neans of
mapping |large areas of sky. Prior to distribution of data
to observers, raw inmages undergo several stages of

automated processing at Caltech's Spitzer Science Center
(SSC). These include the renoval of instrunental artifacts
(sonme of which are scan-mrror dependent) to create a Basic
Calibrated Data product (BCD), pointing reconstruction and
refinement thereof and the nosaicking of BCDs pertaining to
an observational request
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P2.3.10 The I npact of the ACIS Readout Streak and Pil eup
on Chandra Source Detection

M chael McCol | ough, Harvard-Sm thsonian Center
for Ast rophysi cs, Arnol d Rot s, Har var d-
Sm t hsoni an Center for Astrophysics

As part of the devel opnent of the Chandra Level 3 (L3) data
products (Chandra Source catalog) the inpacts of the ACS
readout streak and pileup have been exam ned. A nethod has
been devel oped which allows us to determne, for a given
observation, which colums of the ACIS CCDs are inpacted by
readout streaks and may result in the detection of false
sources. A discussion is given of how to identify and
determine the characteristics of real sources l|ocated in
the readout streak. The inplications of this for the
creation of L3 products is discussed. Additionally various
nmet hods of renoving the readout streak from the inmage are
exam ned.

We al so exam ne the possibility of using the readout streak
to hel p gage inpact of pileup on the spectrumof the strong
sources. The use of the readout streak to help calibrate
t he amount of pileup is explored.

This work is supported by NASA contract NAS8- 03060 (CXC).

P2.3.11 Hubbl e Space Telescope - Science Instrunents
Tr endi ng

Manfred P. M ebach, Space Tel escope Science
Institute

Wth the decision to cancel the Servicing Mssion 4 (SM 4)
for the Hubble Space Tel escope using the Space Shuttle,
engineers are now focusing on preserving the existing

hardware on HST to the maxinmum extend until (hopefully)
during a robotic mssion critically needed spare units
(e.g. flight batteries, gyroscopes) wll be exchanged to

conti nue successful science.

The wupgrade of the Hubble Space Telescope (HST) ground
system was conpl eted in Decenber 1999 providing the Flight
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Operations Teans and the Systens Engineers a variety of
power f ul engineering tools to nonitor and trend al
subsystens on-board the spacecraft

One subsystem of the G ound System is the Space Tel escope
Engi neering Data Store, the design of which is based on
nodern Data Warehouse technol ogy. The process of popul ating
the Data Warehouse with HST historical telenetry data for
the entire lifetine of the spacecraft has been conpl eted,
provi ding access to HST engineering data since the |aunch
of HST in April 1990.

This paper wll provide hands-on experience from an end
user perspective wusing the Data Wirehouse as an HST
engi neering telenetry archive for trending the Science
Instrunments of the Hubble Space Telescope. Engineering
Teans are using HST tel enetry extensively for

Spacecraft Anomaly resol utions

Sci ence Instrunment trending

| mprove Instrunent operational efficiency with the
overall 1idea to extend the I|ife of the hardware and
maxi m ze science output of the observatory.

Keywor ds: Tel emetry Processing, Telenetry archiving,
Spacecr aft Tr endi ng, Long-term t rendi ng, V\EB- based
telenmetry access system Data Warehousing, Hubble Space
Tel escope

P2.3.12 Mbder n Statistical Met hods for GLAST Event
Anal ysi s

Robin D Morris, USRA R ACS, Johann Cohen- Tanugi
St anford Li near Accel erator Center

We describe the ongoing devel opnent of an event analysis
algorithm for the Large Area Tel escope (LAT) instrunment on
the Gamma-ray Large Area Space Tel escope (G.AST).We show
how it is possible to construct an algorithm that
i ncorporates accurately the physics of the detector, both
in terms of the processes that produce secondary particles
and photons and nost inportantly, in terns of the nultiple
scattering processes of the charged ©particles. The
posterior distribution is nodeled as a m xture, where the
discrete nodes of the mxture correspond to different
physi cal processes that can cause the same detector
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response. W use sequential inmportance sanpling ("particle
filters") to determne the distribution over the conponents
of the mxture, that is, the possible configurations in
terms of secondary processes and particles, and Markov
chain Mnte Carlo to explore the details of t he
distribution in each configuration. This allows us to
estimate the mxture distribution (over configurations),

where each mxture conponent is non-gaussian due to the
multiple scattering and the detector geonetry. The result

is an algorithm that estimates the full distribution over

the energy, azinmuth and elevation of the incident photons,

and ainms to extract as nuch information as possible from
t he detector response.

P2.3.13 Filtering of signal dependent noise applied to
MPS (70m and 24mm).

M Mshir , M Pesenson , D. Frayer, D. Henderson

Linear filtering and nonlinear nedian filtering are not
useful for signal -dependent noise renoval, due to the
nonl i near coupling of si gnal and noi se. Therefore
decoupling of the noise from signal is highly desirable
which is done by applying a nonlinear transformation. The
transformation is followed by a linear filter and the
inverse nonlinear transformation. This procedure is used
for the reduction of signal -dependent noi se.

P2. 3. 14 Use of the GENIE software for Autonmated Detection
of Features From MSX/ Spitzer |nmages

L. Rottler, S. Carey, S. Brunby

At IPAC there is great interest in finding or devel oping
sof t war e to do aut omat ed det ection of f eat ures,
particularly extended features, from astronom cal inages.
For point like objects having a definable PSF or extended
objects wth regular geonetries this is a reasonably
straightforward process. Many robust algorithnms to do this
have been developed and are in comon use throughout the
astronom cal conmunity. However for extended objects wth
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irregular geonetries, such as nebulae in absorption near
the Gal actic plane or extended em ssion nebul ae, there

is no general robust technique to automatically detect and
identify these features.

To address this issue we use a software package, GENIE a
hybri d evol uti onary genetic al gori t hm based system

devel oped at the Los Alanps National Laboratory. It is
designed to evolve, gener at e, and i npl enent i mage
processing algorithms to detect and classify diverse kinds
of features enbedded in hyperspectral imges. In this
paper, we denonstrate it's applicability to the problem of
automatic detection and identification of irregularly

shaped features in nulti-wavel ength MSX and Spitzer images
and discuss the robustness of the algorithnms generated by
GENIE to do this for several classes of objects.

P2.3.15 The COSMOS 2-Degree HST Survey: Data Handling and
M ni ng

Patrick Shopbell, Caltech, N cholas Scoville,
Caltech, Bruce Berriman, |PAC

COSMOS is a cycle-12/13 HST Treasury program that is using
the ACS canmera to uniformly survey a two-square-degree
region of the sky. COSMOS is by far the |argest contiguous
area ever observed with HST, and as such will provide a
critical data point in the two-dinensional phase space
conprised of survey depth versus area. The w de spatial
coverage of the COSMOS survey will enable us to map gal axy
formation, the dark matter distribution, and the evol ution
of large-scale structure, up to and including the |argest,
nost massive structures.

The COSMOS ACS survey, which is currently ~50% conplete, is

only one part of the project, which also involves
mul ti wavel ength observations of the field, i ncl udi ng
ground- and space-based radio, submllinmeter, IR optical

UV, and Xray coverage. Spectra of some 50,000 individual
objects wll also be obtained to further elucidate the

t hree-di mensi onal structures in the field. These datasets,
while not particularly large by today's standards, are
quite diverse, leading us to develop novel ways of
presenting the data to users. In this paper, we present an
overview of the techniques that we have devel oped so far
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and the directions in which we are progressing to provide
adequate visualization and data mning tools to users of
t he COSMOS dat aset s.

P2. 3.16 JAVA based Ast ronom cal Sof t war e - The
HERSCHEL/ PACS Common Software System (PCSS) as
exanpl e

Ekkehard Weprecht, Max Planck Institut fuer
extraterrestrische Physik, Garching/Germany, R
Huygen, I nstitute of Astronony K. U Leuven,
Leuven/ Bel gi um B. Vandenbussche, I nstitute of
Astronony K U Leuven, Leuven/Belgium W de
Meester,Institute of Astronony K U Leuven,
Leuven/Belgium J. Brunfit, ESA - Astrophysics
Di vi si on, Noordw j k/ Net herl ands, J.J. Mathi eu, ESA
- Astrophysics D vision, Noordw jk/Netherlands,
N. de Candussio, ESA - Astrophysics Division,
Noordwi j k/ Net herlands, S. Ot,ESA - Astrophysics
Di vi sion, Noordw jk/ Netherlands, H. Siddiqui, ESA
- Astrophysics Division, Noordw jk/ Netherlands,

A Cont ur si , Max Pl anck I nstitut fuer
extraterrestrische Physik, Grching/ Germany, S
Gst er hage, Max Pl anck I nstitut fuer
extraterrestrische Physik, Garching/ Grmany, M
Wt zst ei n, Max Pl anck I nstitut fuer

extraterrestri sche Physik, Garching/ Germany

ESA's Herschel Space Observatory to be |aunched in 2007, is
the first space observatory covering the full far-infrared
and subm | linmetre wavel ength range (60 -670 m crons).

The Phot odetector Array Canera & Spectroneter (PACS) is one
of the three science instrunents. It enploys tw Ge:Ga
phot oconductor arrays and two bolonmeter arrays to form
imging |ine spectroscopy and imaging photonetry in the 60
- 210 m cron wavel engt h band.

The HERSCHEL ground segnent is based on a common, object
oriented database system - the Herschel Commobn Science
System (HCSS). It is inplemented using JAVA technol ogy and
witten in a common effort by the HERSCHEL Science Center
and the three instrunent teans.
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The PACS Commobn Software System (PCSS) is based on the
HERSCHEL Conmmon Software System (HCSS). It was designed for
a snmooth transition between the different phases of the
project. Instrument engineers use PCSS during instrunment
tests, cal i bration speci alists for i nstrunent
characterisation on ground and in orbit, and finally the
observer shall use it for data reduction

The design shall allow also to use the sanme conponents for
automati c processing, quick look analysis and interactive
pr ocessi ng.

We give insides of design aspects of such a highly conplex
system and present user experiences with PCSS, gathered
during first instrument tests of PACS.

W will also discuss the idea of a software system used for
all phases of the mi ssion against other possible software
devel opnment strategies.

l's JAVA sui tabl e as base | anguage for
astronom cal /interactive systens?
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Wednesday Poster Session (P3.Xx.Xx)

P3.1.1 FITS Wrld Coordi nates for DEIMOS Slitnasks
Steven L. Allen, UCO Lick Qoservatory

The DEep Imaging Milti-Object Spect rogr aph ( DElI MOS)
installed at the Keck-I1 telescope began producing direct
images and nulti-slit spectra in 2002. Pixel data from the
CCDs are stored in nmulti-extension FITS (MEF) files
conpatible with the NOAQ | RAF npsaic. Each | MAGE extension
also contains keywords for nultiple Wrld Coordinate
Systenms that conform to the recently adopted FITS WCS
st andar ds.

Initially the WCS keywords in DEIMOS inmages only describe
coordinate systens related to the pixel layout of the
nosai ¢ detector. There have been no WS keywords for
finding coordinates on the netal of the nulti-object slit
masks or for finding coordinates on the sky.

We created a calibration slitmask with a regular grid of
holes, loaded it into DEIMXS, and observed at different
rotation angles. W report on the success of the reduction
of these observations that establish the WS from CCD
pixels to the mlling coordinate systemon the netal of the
slitmask. W show how the ds9 inmge viewer is able to use
the slitmask WCS to provide an undistorted view of a DElIMOS
slitmask. We also take an initial |ook at how the non-
linearities in this WCS m ght be handled by the algorithns
described in the <current draft of WS Paper [V on
Distortions in FITS coordinates. Finally, we consider the
remai ning steps that will be needed for EIMOS FITS files to
contain an astronetrically precise celestial coordinate
system
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P3.1.2 The Use of CANbus i n CARMA

Andrew Beard, Caltech/OVvRO, Stephen L. Scott,
Cal t ech/ OVRO

The CARMA project is using the Controller Area Network
(CAN) conmunications bus, an industrial bus wth nmany
applications in the autonotive sector. CAN is used between
specialized nonitor/control devices, inplenented wth a
Philips XAC m crocontroller, and conpact PCl crates running
Li nux. Central to the system design is the partitioning of
the 29 bit extended CAN nessage |Id into several CARMA
specific identifiers. These identifiers formthe basis for
a conmunication protocol that is wused in nonitor and
control. Libraries are available for the mcrocontroller
for comunications over the CANbus and for conmon support
functions. For the Linux host, the CARMA CANbus |ibrary
consists of a C++ framework which provides a software
abstraction layer for CAN devices while hiding nmuch of the
| ow | evel conmmunication details. The framework is flexible
enough to be interfaced to a variety of nonitor/control
systens either directly via nultiple inheritance (e.ag.
CORBA/I DL defined interfaces) or indirectly through
del egati on.

W wll discuss details of our protocol, the libraries,
several of the applications, and the limtations to the
nmodel . The applications include the CARMA nonitor and

control system a CAN-over-Tcp/lp server wth renote
clients in LabView and Visual Basic, and a firmare
downl oader .
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P3.1.3 Architecture of the eSTAR/ WFCAM Transi ent bj ect
Det ecti on Agent

Brad Cavanagh, Joint Astronony Centre, Al asdair
Al l'an, University of Exeter, Tim Jenness, Joint
Ast r onony Centre, Frossie Econonou, Joi nt
Astronony Centre, Paul Hirst, Joint Astronony
Centre, Tim Naylor, University of Exeter, Andy
Adanson, Joint Astronony Centre

The eSTAR Project and the Joint Astronony Centre are
devel oping an agent for automated transient and noving
obj ect detection, identification, and alerts. The agent is
bei ng devel oped for the United Kingdom Infrared Tel escope's
Wde Field Canmera, and wll wuse output from a real-tine
data reduction pipeline to cross-correlate results wth
known objects, taken from pre-existing survey databases and
a running database of objects previously observed wth
WFCAM The agent will be able to identify transient and
nmovi ng objects and alert astronomers depending on their
specific i nterests. This poster wi || describe the
architecture of the agent and its integration with the
eSTAR Project, systens at the JAC, and external resources.

P3.1.4 | RAF Package for GNIRS Data Reduction

Andrew Cooke, CTIO, Bernadette Rodgers, Gem ni
Qobservatory

In August 2003 NOAO and Gem ni began working together to
i nprove the | RAF based data reduction packages used at the
two tel escopes. Here we report on the GNIRS (Gem ni Near
I nfra-Red Spectrograph) Gemni/l RAF package - one of the
first fruits of the coll aboration.

The package helps the user generate high quality,
calibrated spectra from the raw observati ons. It supports
longslit, IFU (Integral Field Unit) and cross-dispersed
observing nodes - the processing of different data types is
handl ed automatically, with the user followng a simlar
reduction procedure in all cases. It can al so be used as
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part of an automated pipeline and is generic enough to
support other instrunments with a simlar data format.

This work is based on the earlier NIRI (Near |Infra-Red
| mager) spectroscopy routines, witten by Joe Jensen

(Gemni). Al the tasks have been rewitten and, although
they remain CL scripts, they now call conpiled tasks (e.g.
gemext n, geml og, gemarith) to I mpl enent common

functionality. This gives cleaner, nore reliable code and
an i nproved user response.

In our poster we illustrate the flow of data through the
package, outlining how GNI RS observati ons are reduced.

The package is currently (Aug 2004) being tested. It wll
be released with the next version of the Gemni software
(target Sep 2004).

P3.1.5 An Overview of the Munt Stromo Observatory
Tel escope Control System

M A. Jarnyk, G R Hovey

A new tel escope control system MSOICS, is being witten to
support the renote control and automation functionality of
the Siding Spring 2.3m telescope. Key features of MSOICS
i ncl ude: t he use of a proprietary t el escope
poi nting/astronetry Kkernel called TCSpk; ONX6 as the
operating system the use of a central shared database for
all astronmetric, configuration and control system data; and
the use of a publish and subscribe database for the
tel escope data required by nultiple renote clients. MSOTCS
takes the form of an enbedded controller which communi cates
wi th external user interfaces via RPC
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P3.1.6 N- body simulations with GRAPE-6a and ND- GRAPE2
accel erati on har dwar e

Vi cki Johnson, | nt er connect Technol ogi es
Cor poration, Al per Ates, Ponona Col |l ege

The first generation NBodyLab infrastructure for
astrophysi cal nbody cal cul ati ons was denonstrated at ADASS
2002. The authors present new capabilities, applications

and sinmulation results using two types of GRAPE cards (the
new y avail abl e GRAPE- 6a and t he ol der MD GRAPE2).

The GRAPE cards are designed by researchers in Japan for
| ow cost hardware acceleration of nbody calculations in
particle simulations. Applications using GRAPE cards in
|arge arrays have won nany Gordon Bell superconputing
prizes in the past decade, and new generations are
currently bei ng devel oped.

The experience of the authors working with these new
technologies in a open software framework, accessible via
the web, will benefit the astronom cal conmunity.

P3.1.7 Optimzing Observing Sequence Design for both
Periodic and Non-periodic Phenonena: A Bayesian
Appr oach

Mark D. Johnston, Jet Propulsion Laboratory,
Russel | Kni ght, Jet Propul sion Laboratory

The problem of designing observing sequences to detect and
characterize periodic phenonena occurs regularly in
astronom cal investigations. Exanples of current interest
include Cepheid variable searches in external galaxies
(with Hubbl e Space Tel escope) to det erm ne t he
extragal actic distance scale, and future high accuracy
astronetric observations of nearby stars with SIM the
Space Interferonmetry Mssion, to search for planetary
conpani ons. Various sanpling strategies have been proposed
to obtain good phase coverage over an interesting range of
peri ods. Recently, Loredo and Chernoff have proposed the
use of "Bayesian adaptive exploration”, a nodel-based
Bayesi an nethod that exploits observations made to date to
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determne the best future observation tinmes according to a
maxi mum i nformation criterion. Wile this nmethod nmakes the
best possible use of any results already obtained, it does
not address the "bootstrap”" problem of scheduling in
advance of any data collection. It also is highly conpute-
intensive, which is a especially problematic when an
integrated observing schedule for hundreds of targets is
required, taking into account all of the wvarious other
constraints and preferences that cone into play. In this
paper we report on our progress on addressing these issues.
W  have developed approximate expressions for t he
uniformty of frequency coverage that can be used when
scheduling to assess candidate sanple tines. W describe
the results obtained using these estimators, and conpare
them with detailed sinulations. W describe our progress
and plans for integrating optimzing criteria for both
periodic and non-periodic observations into a single
observation sequence.

P3.1.8 The Renote Control Systemfor the ASTE Tel escope

Takeshi Kamazaki, Univ. of Tokyo, Hajinme Ezawa,
Nat i onal Astronom cal bservatory  of Japan,
Nobuyuki Yamaguchi , Nat i onal Astronom ca

Qoservatory of Japan, Kenichi Tatematsu, National
Astronom cal Observatory of Japan, Nario Kuno
Nobeyama Radi o bservatory, Kiyohi ko Yanagi sawa,
Fujitsu, Jun Maekawa, Fujitsu, GOsanu Hori gone,

Fujitsu
The Atacama Subnillineter Tel escope Experinment (ASTE) is a
project to operate a 10-m submllineter telescope in the

high altitude site (4,800 m at Atacama desert in northern
Chi | e.

The key to successful telescope operation under the severe
environnent of the observing site is to realize a stable
renote control system The renote control system for ASTE
consists of a newy devel oped operating software capable
for renote observation and a satellite network facility
(56-64 kbps), which connects the telescope site to the
outer world including the operation base in San Pedro de
Atacama(altitude 2,400 n) or institutes in Japan. The
control software was developed based on the existing
COSMOS3 system which has been used for the 45-mtel escope
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and the MlIllimeter Array (NMA) of the Nobeyana Radio
Cbservatory (NRO in Japan. This new system for ASTE
enpl oys the foll owi ng features:

- Renote operation through narrow-band network connection
(56-64 kbps).

- Robust system to survive with sudden network connection
failure.

- Traffic shaping to guaranty necessary comunication for
t el escope control.

- Accommpdate nultiple renote operating sites, including
privil ege control

and easy addition of renote sites.

We have succeeded in the first renote observation from the
operation base in San Pedro de Atacama in July 2002,
followed by the first successful renpte observation from
Japan in Cctober 2003.

P3.1.9 The ALMA Real Tinme Mnitor and Control Bus
Jeff Kern, NRAO, Rodrigo Amestica, NRAO

The Atacama Large MIlinmeter Array (ALMA) requires high
precision real time control in a distributed system To
meet the unique requirenments of ALMA a special purpose
nmoni tor and control bus, based on the industry standard CAN
bus, has been developed. W wll discuss the design and
performance of the ALMA Mnitor & Control Bus as well as
its software inplenmentation in a Linux based real-tine
operating system

P3.1.10 On the use of IDL for instrunment control.

St eve Mazuk, The Aerospace Corporation, Catherine
Venturini, The Aerospace Corporation

The Aerospace Corporation has devel oped a near-infrared and
visible spectrograph that is used for astronom cal
observations at Lick observatory’'s 3 neter telescope. This
paper describes the instrunent control and data handling
system which enmploys the Interactive Data Language (1DL)
for both the user interface and instrunent control. The
system enploys IDL in a client-server design to control all
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aspects of data acquisition, and has been operational for
several years. The use of IDL has sinplified the system
design and allowed for extensive nodifications.

P3.1.11 The CARVA Dat abase System

David M Mehringer, U Illinois/NCSA, Raynond L
Pl ant e, U 11l1inois/NCSA St ephen L. Scot t,
Caltech/OVRO, N. S. Amarnath, U Maryland, Athol
Kenbal | , U [11linois/NCSA, Har ol d Ravl i n, U
I'1'linoi s/ NCSA
The Conbined Array for Research in MIIlinmeter-wave
Astronony (CARMA) wll nerge the Omens Valley Radio
bservatory (OVRO mllinmeter array and the Berkeley-
[1linois-Maryland Association (BIMA) mllinmeter array and
wll add the new Sunyaev-Zel dovich Array (SZA) to form a
powerful telescope located in California which wll be

fully operational in 2005.

CARMA wi || consist of 23 heterogeneous antennas as well as
numer ous ot her hardware and software subsystens.

The CARVA Dat abase System (CDBS) wll store the nonitor
data from all the subsystens as well as astronom cal data
and logging information. As a result, the CDBS nust fulfil
a nunber of challenging requirenents, including:

* It must ingest of order 35,000 nonitor point sanples
every half-second, which is equivalent to about 1 TB/ week.
* Because of the high ingest rate, its storage overhead
must be m ni mal

* It nmust handle and quickly process a wde variety of
conpl ex queri es.

* It nust store data for the entire lifetime of the
instrunent (a few decades) since users nust be able to
access data for any point in the tel escope's past. The CDBS
nmust al so operate for several years after the tel escope has
st opped operating to all ow archival research

After evaluating three freely available RDBMSs, we have
chosen MySQL as our backend. The |ast requirenment above has
led us to develop a nostly RDBMS-neutral APl using ODBC
This strategy will allow us to easily swap in another ODBG
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conpliant RDBMS backend in the future should the need
ari se.

This presentation will discuss sone of the details of this
conpl ex
system

P3.1.12 Dat abase of Instrunental Characteristics in a
Real Qbservatory

Al berto Mcol, ESA/ESO Space Tel escope European
Coordinating Facility, Diego Sforna, ESA/ ESO
Space Tel escope European Coordinating Facility

The build of a central repository of the wvarious
characteristics of the science instrunments contingent of
HST and ESO Cbservatories is here illustrated.

This repository, along with smart user interfaces, is going
to be a fundanental tool for many and equally inportant

reasons. |If properly constructed, and by taking into
account that the users of such tool are not necessarily
knowl edgeable of all the internal intricacies of the

bservatory Data Flow System this tool can be used by the
various groups within the Cbservatory operations (fromthe
User Support to the Quality Control, down to the Archive),
and by the general public.

Wil e discussing the various problens a data provider has

to solve on the way, an illustration of the first
i npl enentation will be shown.

I ndi cations on how this tool wll be beneficial to the
efficiency of the OCbservatory operations wll be given.
Last but not |east, applications in the Virtual Cbservatory
context wll be suggested especially with reference to a

parallel presentation by D. Sforna entitled 'A netadata
layer to enable VO conpliant access to the ESO ST-ECF
Archive'.

- 160 -



Cct ober 2004 Pasadena, Californi a USA ADASS Xl V

P3.1.13 The EVLA Software System Overal |l Design

Tom Morgan, NRAO, Socorro, NM Kevin Ryan, NRAO
Socorro, NM Ken Sow nski, NRAO Socorro, NM
Boyd Waters, NRAQO, Socorro, NM

We review the overall design of the software system being
constructed to operate the Expanded Very Large Array
(EVLA). The scope of the system spans proposal preparation
and submission to the NRAO through archiving of final
output data products in fornms suitable for export to data
reducti on packages and for data mning. Many VLA functions
currently being perforned by hand w il be replaced by
automated subsystens. Oher software-based procedures as
well as nonitor and control systens and data archives are
bei ng r edesi gned to handl e enhanced correl ator
configurations and higher output data volunes, and high
bandw dth receiver, sanpler and data transfer technol ogies
being incorporated into the antennas. Each of the nmjor
software subsystens will be addressed wth respect to
inputs, outputs, functionality and connectivity to data
bases and ot her system conponents.

P3.1.14 Building a Ceneral Purpose Beowulf Custer for
Ast r ophysi cs Research

Mat t hew Phel ps, Harvard - Smthsonian Center for
Ast rophysi cs

The CfA is a large, nulti-discipline astrophysics research
facility run jointly by the Smthsonian Institution and
Harvard University. The <challenges of designing and
depl oying a high performance, Linux based, Beowulf cluster
for use by many departnents and projects are covered.
Consi derations include hardware, infrastructure (space,
cooling, networking, etc.), and software (particularly
schedul i ng systens).
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P3.1.15 A new Data Flow System for the Nordic Optical
Tel escope

Saskia Prins, Nordic Optical Tel escope, Peter M
Sorensen, Nordic Optical Tel escope

The Nordic Optical Telescope (NOT) is a 2.6 mtel escope for
observations at optical and near-infrared wavel engths. It
is operated jointly by Denmark, Finland, Iceland, Norway,
and Sweden on La Pal ma, Canary | sl ands.

To remain scientifically interesting for the Nordic
community in the 8- 10m era, the NOI focuses its resources
on flexible instrunentation and near real-tine data
assessnent to accommobdat e qui ck-response observations. To
this end we are currently inplementing a new data flow
system whi ch includes new FITS formats and headers, quality
control tools and science data reduction pipelines,
nmet adat a dat abases and several nostly |owlevel upgrades to
the observing system i.e., new TCS, SOAP for subsystem
access, RAID storage array, gigabit switch

P3.1. 16 The CARMA Correl at or

Kevin P. Rauch, Univ. WMD, Ri ck Hobbs, Caltech,
David W Hawki ns, Caltech

We describe the software devel opnent effort for the first-
light correlator of the Conbined Array for Research in
MIlineter-wave Astronony (CARMA), a nerger of the Owmens
Valley Radio OCbservatory (OVRO and Berkeley-II1linois-
Maryl and Association (BIMA) mllneter arrays expected to
reach first-light in 2005. The digital hardware relies on
programmable logic devices (FPGAs), signal processors
(DSPs), and Linux host conputers acting in concert to
produce baseline visibility data. W summari ze the hardware
configuration, the distribution of conputational tasks
anong conponents, and describe the tools and techniques
used to programthese devices.
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P3.1.17 PESO - The Python Based Control System of
Ond\v{r}ejov 2m Tel escop
Petr Skoda, Astronomical Institute, Jan Fuchs
Ast r ononi cal | nstitute, Jar osl av Honsa

Astronom cal Institute

Pyt hon has been gai ni ng a good reputation and
respectability in many areas of software devel opnent. W

have chosen Python after getting the new CCD detector for

coud\'e spectrograph of Ond\v{r}ejov observatory 2m
tel escope. The VersArray detector from Roper Scientific
cane only with the close source library P/CAM of | ow | evel

canera control functions for Linux, so we had to wite the
whol e astronom cal data acquisition system fromthe scratch
and integrate it wth the current spectrograph and
tel escope control systens.

The final result of our effort, PESO (Python Exposure
System for Ond\v{r}ejov) is a highly confortable GJ based
envi ronnment al | owi ng t he observer to change t he
spectrograph configuration, chose the detector acquisition
node, selecting the exposure paraneters and nonitoring the
exposur e progress.

All the relevant information from control conputers is
witten into FITS header by the PyFITS nodule and the
acquired CCD frame is imediately displayed in SAO DS9
wi ndow usi ng the XPA calls.

The GIK based front end design was drawn in the @ ade
vi sual devel opnment tool, giving the shape and position of
all widgets in single XM. file, which is used in Python by
sinple call of Pyd ade nodul e.

We describe our experience with design and inplenentation
of PESO, stressing the easiness of quick change of GU
together with the capability of separated testing of every
nodul e usi ng the Python debugger | Python.
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P3.1.18 The robotic Liverpool Tel escope data flow nodel

Robert . J. Smith, Li ver pool John Moor es
University on behalf of the LT Operations G oup,
Li ver pool John Moores University

The Liverpool telescope is a 2mfully robotic tel escope own
by Liverpool John Moores University (UK) and operating at
Cbservatori o Roque de | os Michachos in the Canary Isl ands.
It is entirely autononous and is obtaining data for a w de
variety  of science programmes W t hout any nightly
supervi si on, dynam cal |y schedul i ng t he observati ons
according to both weather conditions and certain "fairness'
criteria. In order to take advantage of the telescope's
capabilities; flexibility, efficiency and very rapid
response to targets of opportunity; an integrated procedure
of data handling had to be devel oped. For exanple, inaging
data of photonetric fields are reduced whilst the tel escope
acquires the next field, providing alnpst real-tinme data
guality assessnents, which can be fed back into the
scheduling decisions. W will describe the full data fl ow
nodel from phase Il observation specification, though data
acquisition, automated p peline reduction and distribution
to the appropriate astronomer using secure transfer
pr ot ocol s.

P3.1.19 Managi ng ESO s Operations Data Fl ow systens

Dieter Suchar, European Southern OCbservatory,
Benoit Pirenne, European Sout hern Cbservatory

The Systens Operations Support Goup at ESO is responsible
for the managenent of ESO s entire data flow from the
proposal subm ssion (Phase 1) through to archive data
distribution. Only three FTEs are handling over 100
operations critical Linux and Sun servers.

Qur systens administration is not only focused on the
standardi zati on and automated installations of our systens.
W are mainly focusing on predictable systens operation.
Qur chal I enges i ncl ude:
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- A storage-centric conputer system Minly disks, but also
other storage nedia are the core of the setup: CPUs, RAM
and interfaces are sinply there to support them

- Single conputer systens have been replaced wth grid
bl ades and clustered systens, multiplying the anount of
machi nes to maintain.

- The density of power consum ng equi pnent has dramatically
increased and the existing facilities had to wundergo
extensive electrical upgrades. Air-conditioning had to be
replaced due to the ~corresponding growh in heat
di ssi pati on.

The challenge is not anynore to snmoothly install and nanage

operational servers, but to fulfill the growi ng storage
needs of the astronom cal wuser comunity in tinme, while
si mul t aneousl y adapti ng t he i nfrastructure. Thi s
contribution wll describe how we are addressing those

chal | enges.

P3. 1. 20 Ghit/s I/0O at the European VLBI data processor -
clustered silicon and long fi ber

Harro Verkouter, JIVE, Huib Jan van Langevel de,
JIVE, Friso dnon, JIVE, Arpad Szonoru, JIVE
Steve Parsley, JIVE, Mke Garrett, JIVE

In the European VLBl Network, a nunber of high-data-rate
radi o-astronony R&D projects are taking shape. W deal with
Ghits/s on both on the input-side and the output side of
the EVN IV VLBI correlator at JlVE.

The EVN MIV correlator is capable of handling 16Ghit/s
input data rate and a maximum output data rate of
1.28%nit/s (160MByte/s).

At the input side of the correlator various devel opnents
are well underway. Hard di sk recorded VLBl observations are
support ed. Anot her project deals with enabling real -tine
imging VLBI, which was denonstrated to work on Apri
28%"M{th}$ 2004.

Wrk is in progress to enable capturing the full output
rate of the MIV correlator. This wll vyield high
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time/frequency resolution data, which wll enable nore
scientific output from VLBl datasets as the field-of-view
wi |l be enhanced by a factor of 100 or nore.

In order to match the expected data rate and volune, a

conbi ned storage/conpute cluster was install ed. The
hardware is tuned for processing large volunes in a
streani ng fashi on: I nfi ni Band S used as cl uster

i nt erconnect.

Research is going on in the field of distributed
processing. New algorithms wll be developed to enable
parall el processing of VLBl data. This effort is done in
conjunction with other radio-astronomcal institutes in an
EU funded effort.

An archive wth access nethods |ike the Astrophysical
Virtual Cbservatory is developed when we are able to
generate fine-tuned (in tinme/frequency resolution and/or
desired field-of-view datasets from the very large raw
datasets. Raw datasets typically will be on the order of
4TB for a canonical VLBI experinent.

P3.1.21 Tel escope Aut omat i on and Renot e Qbser vi ng
Sof t ware ( TARCS)

Geg WIson, Adam Czezowski, Gary Hovey, Mark
Jarnyk, Jon N elsen , Bill Roberts, Kim Sebo,
Di one Smith, Annino Vaccarella, Peter Young

TARCS is a system that wll allow for the Australian
National University tel escopes at Siding Spring Qbservatory
to be operated in fully autonated, renmpte interactive or

| ocal interactive observing nodes. The TAROS system is
operated by a Java front-end GJ and we have enployed the
use of several Java technologies - such as Java Mssage

Service (JMS) for conmunication between the tel escope and
the renote observer, Java Native Interface to integrate
exi sting data acquisition software witten in C++ (Cl CADA)
with new Java prograns and the JSky collection of Java GU
conponents for parts of the renote observer client. In this
poster the design and inplenmentati on of the TAROCS systemis
descri bed.
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P3.1. 22 Optical Canera with high tenporal resolution to
search for transients in the wide field

| van Zol ot ukhi n, St er nber g Ast ronom cal
| nstitute, Moscow, Russi a, Gregory Beski n,
Speci al Ast r ophysi cal (bservatory, Ni zhni j
Arkhyz, , Kar achai - Cher kessi a, Russi a, Ant on
Bi ryukov, St er nber g Ast r ononi cal I nstitute,

Moscow, Russia, Sergey Bondar, Research Institute
for Precision Instrunents, Mscow, Russia, Kevin
Hurl ey, Space Science Laboratory, University of
California, Berkeley, Evgeny Ivanov, Research
Institute for Precision Instrunents, Moscow,
Russi a, Sergey Kar pov, Speci al Ast r ophysi cal
bservatory, N zhnij Arkhyz, Karachai-Cherkessi a,
Russia, Elena Katkova, Research Institute for
Precision Instrunents, Moscow, Russia, Al exey
Pozanenko, Space Research Institute, Mbscow,
Russi a

One of the poorly understood aspects of gamma-ray bursts
(GRBs) is pronpt optical emssion. For its successful
regi stration one have to observe independently from space
borne ganma-ray tel escopes and use optical instruments with
wi de field of view

To realize this approach wide field optical camera wth
hi gh tenporal resolution has been devel oped. Miin objective
(15 cm dianmeter, F/1.2) of the canera projects 21x16
degrees area onto image intensifier photocathode (gain -
150, scaling factor - 0.22). Special optics transfers imge
from intesifier's output to the TV-CCD canera with frane
frequency of 7.5 Hz (0.13 sec exposure tine).

bservational data (17 Md/ sec transfer rate) is transmtted
to the local PC which broadcasts it through the LAN to the
storage conputer equipped with RAID and to the PC for real-
time processing. The chosen network configuration allows to
keep raw data obtained during 8 hours observing set wth
0.13 s resolution (volune up to 0.5 Th) and detect on the
fly both stationary and noving OIs up to V < 11.5. System
provi des classification of detected objects, nagnitude and
coordinates with 35 accuracy in 0.4 sec (3 franes).
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The canmera operated in test node from May to Novenber,
2003; since Novenber 2003 the canera nonitors HETE 2 WM
field of view Expected nunbers of GRBs hitting in field of
view of the canera which will be registered sinultaneously
wth WKM (HETE-2) and BAT (SWFT) are 1-2 and 4 per year,
correspondi ngly.
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P3.2.1 | NTEGRAL reprocessed data and public data archive
Mat hi as Beck for the I NTEGRAL Science Data Centre

This contribution wll describe the format and benefits of
the refined INTEGRAL data format. W wll show how to
access the data and the reduction software and give
exanples how to run the | NTEGRAL specific software as well
as general tools relevant in high energy astrophysics.

In addition, we will give information on the access to the
data archive during the first three nonths after the
availability of public data on July 19, 2004.

P3.2.2 The Design of the W M Keck Cbservatory Archive

G Bruce Berriman, M chelson Science Center and
Infrared Processing and Analysis Center, Thonas
Bi da, Lowel| Cbservatory, David QGardi, Mchelson
Sci ence Center, Al bert Conrad, W M Keck
Qbservatory, Anastasia Laity, Infrared Processing
and Analysis Center, Jeffrey Mader, WM Keck
bservatory, Naveed Tahi r- Khel i, I nfrared
Processi ng and Analysis Center, Hen Tranh, W M
Keck Cbservatory

The M chel son Science Center and the W M Keck QObservatory
are building an archive that will serve data obtained at
the Keck Qbservatory. The archive has begun operations and
is ingesting level 0 (uncalibrated) observations made wth
the recently upgraded Hi gh Resolution Echelle Spectroneter
(HRES); these observations wll be publicly accessible
after expiration of a proprietary period. Cbservatory staff
have begun using the archived data to determ ne the |ong-
term performance of the HYRES instrunent. The archive is
housed at the M chelson Science Center (MSC)and enploys a
nmodul ar design with the following conponents:1. Data
Eval uation and Preparation: inmages from the telescope are
eval uated and native FITS headers are converted to netadata
that wll support archiving; 2. Trans Pacific Data
Transfer: netadata are sent daily by emil and ingested
into the archive in a highly fault tolerant fashion, and
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FITS images are witten to DVD's and sent to |IPAC each
week; 3. Science Information System inherited from the
NASA/ | PAC Infrared Science Archive, it provides all the
functionality needed to support database queries and
processi ng of requests; and a web-based 4. User Interface,
a thin layer above the information system that accepts user
requests and returns results. The design offers two major
cost saving  benefits: it overcones the geographica
separation between the telescope and the archive and
enabl es developnment at Keck and at MSC to proceed
i ndependently; and it permts direct inheritance of the
| RSA architecture.

P3.2.3 Software Architecture of the Spitzer Space
Tel escope Upl i nk/ Archive

Joe Chavez, Annie Hoac, Tatiana Goldina, X ugin
Wi

The Spitzer Science Center (SSC) provides a set of science
user tools to support planning and archive access via the

Internet. W wll present the software architecture and
desi gn principl es t hat underlie the Upl i nk/ Archi ve
subsystem of the SSC. Included in the discussion will be a

review of the original Uplink architecture as presented in
P1-59 ADASS 1999 and the evolutionary changes for the
current deploynent. The Archive subsystem is based on the
sane set of core conponents used in the Uplink subsystem
but is based on Wb services technology to allow open
access to the Archive. Wb services technology provides a
basis for searching the archive and retrieving data
pr oducts.

P3.2.4 Data Processing Discovery Agents in Gemni
Sci ence Archive

Adrian Dam an, Canadian Astronony Data Centre,
Norm Hill, CADC, Severin Gaudet, CADC, David
Bohl ender, CADC, Sharon Goliath, CADC, Geoffrey
Mel nychuk, CADC, Colin Aspin, GEM NI

Gemini  Science Archive (GSA) is a new science archive
devel oped by the Canadian Astronony Data Center (CADC) to
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provide the scientific comunity with tools for effective
on-line access to data collected by the Gem ni telescopes.
The first release of the GSA basic archive (aka Phase 1) is
scheduled for fall 2004, wth other subsequent releases
cont ai ni ng advanced capabilities to follow after.

Di scovery agents (DA) represent one of the key design
concepts of the advanced GSA archive. A discovery agent is
a software conponent designed to search the archive catal og
in order to discover patterns of input data and perform
rel evant processing on the selected data. Typically, a DA
uses a specified criteria to scan the catalog for
associations and process the selected data in order to
extract previously unknown information .

DAs are at the core of the data mning functionality
associated with the GSA archive. They play an inportant
role in achieving the GSA's goal of inplenmenting an
effective archive that boosts scientific productivity and
ensures that maxi mum value was extracted from the
expensi ve-to-obtai n observational data. A nunber of DAs are
going to be inplenmented in the future rel eases of GSA, part

of the advanced capabilities features. They wll perform
tasks such as: generation of previews and other data
products, identification of data associations etc. The

paper provides detailed description of the DA framework in
GSA.

P3.2.5 The DAA Digitiser

Jean-Pierre De Cuyper, Royal Obs. Belgium Lars
W nt er, Hanburg, Gernmany

The D4A (Digital Access to Aerial- and Astro-photographic
Archives) project ains to acquire the necessary know-how,
hardware and software to digitise the astro-photographic
collections of the Royal Observatory of Belgium and the
aeri al - phot ographic collections of the National Geographic
Institute and the Royal Miuseum of Central Africa in
col | aboration with AGFA-Cevaert. The D4A digitiser under
construction consists of a granite based Aerotech ABL 3600
open frame air bearing XY positioning system wth custom
build automatic plate holder assenbly suited for nounting
glass plates and film sheets up to 350mx350nm Ext ended
with an automatic film roll transport system and a plate
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tray handling and storage assenbly with plate rotator. The
optical subsystem consists of a cooled CMOS canera from
Vector International (12bit ADC) mounted to a Schneider
Xenopl an telecentric 1:1 lens and a back light illum nation
system The light source is a very bright LED (lifetine
m n. 50000h) conputer controlled by a precision power
supply for adjusting the exposure of each individual
subi mage.

The D4A digitiser is intended to neasure astronom cal (up
to 350mx350nm as well as aerial (up to 240mMmx204mm
photographs at a rate of at least 6 plates per hour.
Speci al software is needed for handling the 18 GByte/ h data
rate with online processing and storage of all inmages.

The goal is to provide astronetrically and photonetrically
calibrated digital imges with overlayed identified stars.
The extracted information will be stored in a database. The
digital images wll be conpressed lossless in order to
reduce the storage size and tine.

P3.2.6 FITS keyword dat abase at the European Sout hern
bservatory

Adam Dobr zycki , Nausi caa Del nott e, Jens
Knudstr up, Benoi t Pi renne, Nat hal i e Rossat
Andreas W cenec, Stefano Zanpier

The European Southern Observatory (ESO is one of the
| ar gest astronom cal observatories in the world. It nanages
nunmer ous tel escopes, which use various types of instrunents
and readout detectors. The data flow process at ESO s
observatories involves several steps: telescope setup, data
acqui sition, pi peline pr ocessi ng, qual ity control,
archivisation, distribution of data to the users. Each of
those steps provides information which is stored in FITS
header keywords of the data products.

At present, definitions of those keywords are provided in
"Data Dictionaries; there is one Dictionary for each
context, i.e. instrunent, telescope system observatory,
etc. Because of the conplexity of the ESO system a |arge
nunber of dictionaries (presently approaching a hundred)
need to be naintained. Also, the format of the dictionaries
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does not allow for storage of information that can be very
hel pful, e.g. whether keyword is mandatory or optional,
keyword dependenci es, allowed ranges, etc. This information
is critical for autonated back-end data quality control, an
essential step in data flow from the observatory as |arge
as ESO

The above considerations clearly show a need for a
centralised keyword database including both the traditional
dictionary definitions and the supporting information. W
present the design of such a database, to be inplenented at
ESO.

P3.2.7 Overview of the Gem ni Science Archive

Severin Gaudet, Canadian Astronony Data Centre,
Adrian Daman, CADC, Norm Hll, CADC, David
Bohl ender, CADC, Sharon Goliath, CADC, GCeoffrey
Mel nychuk, CADC, Colin Aspin, GEMN

Gemni  Science Archive (GSA) is a new science archive
devel oped by the Canadi an Astronony Data Center (CADC) to
provide the scientific community with tools for effective
on-line access to data collected by the Genmi ni telescopes.
The first release of the GSA basic archive (aka Phase 1) is
scheduled for early fall 2004, wth other subsequent
rel eases containi ng advanced capabilities to follow after.

Benefiting from the know edge and experience of other
tel escope archives built and operated by CADC, GSA was al so
designed to be one of the first scientifically effective
archive of ground-based operations. As such, fromthe very
beginning GSA was considered an integrated part of the
pl anni ng, observation, calibration, data reduction and data
di stribution process that occur at Gemini. This fundanental
shift in data archiving, allowed for the inplenmentation of
sonme novel approaches to the data handling and processing:

1. support for data produced directly by
tel escopes’ instrunents as well as other related data
(weat her, | ogs etc)

2. database schema to separately store neta-
data and cat al ogs

3. easy to edit data dictionary to specify
data formats, ranges, transformations etc
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4. rapid availability of data due to
el ectronic transfer of data fromthe Gem ni tel escopes

5. generation of derived data for easy access
by the user or for conpatibility with other tel escopes

The paper addresses all these aspects of GSA design and
al so lays down new features planed for future rel eases.

P3.2.8 Met a- Data  Managenent in the Gem ni Sci ence
Archi ve

Sharon ol i at h, CADC, Adri an Dam an, CADC,
Severin Gaudet, CADC, Norm Hll, CADC, Davi d
Bohl ender, CADC

The Gem ni Science Archive (GSA) is a new science archive
devel oped by the Canadian Astrononmy Data Center (CADC) to
provide the scientific conmunity wth tools for effective
on-line access to data collected by the Gem ni tel escopes.

CADC has devel oped a data dictionary (DD) for the GSA to
meet the goal of providing dependable and consistent
archive data. This DD defines the rules that govern data
mani pul ati on on obtaining neta-data from a variety of data
sources. The DD is specified in XM, and so provides
flexibility while reducing source code nmmintenance. The
paper will discuss the rules that may be specified for the
data sources and individual neta-data attributes, the role
of the data dictionary in populating the GSA verification
of the consistency of the dictionary itself, and possible
future inprovenents in the data dictionary.

P3.2.9 The Architecture of t he NASA/ | PAC I nfrared
Sci ence Archive (1 RSA)

John C. Good, Infrared Processing and Analysis

Center, Cal t ech, Anastasia Al exov, I nfrared
Processing and Analysis Center, Caltech, G Bruce
Berri man, I nfrared Pr ocessing and Anal ysi s
Center, Cal t ech, Ni an-M ng Chi u, I nfrared
Processing and Analysis Center, Caltech, Thomas
H  Jarrett, Infrared Processing and Analysis
Cent er, Cal t ech, M h-seh Kong, I nfrared
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Processing and Anal ysi s Center, Cal t ech,
Anastasia Clower Laity, Infrared Processing and
Anal ysis Center, Caltech, Serge M chel Mnkew tz,
Infrared Processing and Analysis Center, Caltech

Naveed D. Tahir-Kheli, Infrared Processing and
Anal ysis Center, Caltech, Saille Warner-Norton,
Infrared Processing and Analysis Center, Caltech

Angel a Zhang, Infrared Processing and Analysis
Center, Caltech

| RSA enpl oys a conponent-based architecture based on a set
of port abl e, standal one data access and processing
progranms. New archive interfaces are built by calling these
nodul es through a standard command-control protocol. The
i nherent re-use of this approach makes the system highly
extensible and dramatically sinplifies supporting a w de
range of projects.

For instance, the IRSA tools are al so being used for the WV
Keck Cbservatory archive, interfaces to the Spitzer Space
bservatory archive and support for the COSMOS Hubble
Treasury Program The architecture seanlessly supports
National Virtual Qbservatory protocols via output node
switches in the data access nodul es.

All this requires a remarkably small nunber of conponents.
The external interfaces are: Gator, for general catalog
queries; Atlas, for spatial queries of m xed collections of
tables and image sets; and an interface currently under
devel opnent to support complex rmulti-table database
gqueries. These in turn utilize the data access nodules
descri bed above i ncluding: | SISQL; for DBMS access; and
Mont age, for general image reprojection and nosai cking.

Two signed JAVA applets are used for presentation and data
fusion across |IRSA and external archives (another form of
interoperability):Casis, for display of images and tables;
and QPlot(an extension of Berkeley's PtPlot) for genera
XY plotting.

The architecture is rounded out by two integration tools:
RADAR, which provides general region statistics and can
organi ze the execution of all the above services for a
conplete view of a region of the sky; and ROVE, a genera

request managenent system devel oped as part of the NVO
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P3. 2. 10 FITS I mage Cut out

Vivek Haridas, JHU, WIlliam O Mullane, JHU. Al ex
Szal ay, JHU, Tamas Budavari, JHU, Maria Nieto-
Santi steban, JHU, Sanuel Carliles, JHU, Aniruddha
Thakar, JHU

The Sloan Digital Sky Survey is on its way to build a very
large map of the universe. W |look at inplenenting web
services that help in getting inmage cutouts from the FITS
files in the SDSS archive. These cutouts would be provided
inthe traditional FITS format as well as in the gray scale
j peg i mage fornmat.

Some anount of conplexities exists in creating cutouts in
both the formats. The process of getting cutouts in the
FITS format would require Wrld Coordinate System values to
be recalculated for the newly created FITS files according
to the positioning of the cutouts in the original archive
imges. Also, there is a possibility of the cutouts not
existing conpletely in any single FITS file in the archive.

The jpeg image cutouts provided are actually a gray scale
visual rendering of the FITS Image cutouts. In addition to
the above conplexities, sky noise calibration, arcsinh
scaling and gamma corrections are perforned on the inmge
dat a.

P3.2. 11 M ni ng t he Astronom cal Ar chi ves for t he
"Tadpol e" Gal axy

T.H Jarrett, |PAC/ Caltech, |snmael Perez Fournon,
| AC, CGordon Stacey, Cornell U Donovan Dom ngue,
| PAC/ Cal t ech

We present results from an investigation of the peculiar
"Tadpol e Gal axy" (UGC 10214).This work is notivated by the
Spi t zer W de- ar ea I nfrared Ext ragal actic Sur vey
(SW RE) observations of the ELAIS N1 region, which includes
UGCl0214and its local environnent. The Spitzer inaging data
conprise the four md-infrared channels of IRAC and the 24-
m cron M PS observations. To supplenent these md-infrared
data, we have
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(1) carried out a ground-based programto imge the Tadpol e
at high resolution in the optical and near-infrared
wi ndows, and

(2) systematically searched through publicly available
astronom cal mssion archives. Qur presentation includes
the data mning process used to collect and organize the
conpl ex and di sparate dat a sets t hat cone from
m ssi on/ observatory archives, notably the IRSA (infrared),

MAST (HST), HEASARC (hi gh energy), NED &LEDA
(extragal actic) and CDS/VizieR (general) archives. Ve
spotlight the wuse of three virtual observatory tools:

| RSA's inventory and data exploration services RADAR and
ATLAS, and the NVO data inventory service.

P3.2.12  Astronom cal Conputing within Data Archives
Adri an Pope, Alex Szalay, Jim G ay

As astronom cal datasets continue to grow in size we begin
to face serious issues with transporting data from archives
to conputing resources used to do calculations with the
data. We have begun to attack this problem by performng as
many calculations as possible within the archive. One
exanple is the wuse of a SQ Server archive wth
Hi er ar chi cal Tri angul ar Mesh  (HTM spati al I ndexi ng
software to pixelize the low redshift Sloan D gital Sky
Survey (SDSS) Miin Galaxy Sanple (M3S) before performng
Large Scale Structure (LSS) analyses. The resulting counts-
in-cells data is an order of magnitude smaller than the
i nput catalog, dramatically reducing the anpbunt of data
transported to external prograns. W also present a system
for analytically calculating the spatial relationships
bet ween spherical polygons within an archive that has been
used to analyze the conplex geonetry of SDSS survey
footprint and masks, a necessity for preparing sanples of
data suitable for detailed LSS studies. The software was
witten (by Alex Szalay and Jim Gay) in the high |evel
Transact-SQ. | anguage, with the use of the HIM library.
Finally we describe the creation and utilization of a Mnte
Carlo realization of the SDSS for studying the effects of
calibration errors and masking on LSS studies. The
realization contains hundreds of mllions of random points
and was created using a cluster of SQ. Server machi nes.
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P3.2.13 The WFCAM Sci ence Archi ve and ot her WFAU wor k

M ke Read, Institute for Astronony University of

Edi nburgh, Nigel Hanbly, Institute for Astronony
Uni versity of Edi nbur gh, Eckhar d Sut ori us,
Institute for Astronony University of Edinburgh,

Bob Mann, Institute for Astronony University of
Edi nburgh, lan Bond, Institute for Astronony
Uni versity of Edi nburgh

The Wde Field Astronony Unit (WFAU) of the Institute for
Astronony, University of Edinburgh will host the data taken
wth WCAM the new wide-field infrared imager on UKIRT.
This, the WFCAM Science Archive, is the final stage in the
data flow fromtel escope to user.

Starting in 2005 WCAM will carry out five main surveys
over a 7 year period. Observations will typically generate
100Gb of data per night. The goal of the WCAM Science
Archive is to allow fast and flexible science exploitation
of this large volune of data.

This drives the design of the archive which is described in
detail. Areas covered include hardware choices, curation
t asks and user access.

Archive scalability is also a key issue as the WCAM
Science Archive forns the first phase VISTA Data Flow
System (VDFS) science archive. WFAU s invol venent with the
VDFS and ot her devel opnents are briefly discussed.

P3.2.14 ESO Archi ve Services

Nat hal i e Rossat, Nausi caa Del notte, Nat hal i e
Fourni ol, Benoit Pirenne, Adam Dobrzycki

The ESO ST-ECF Science Archive is a joint collaboration of
the European Southern bservatory (ESO and the Hubble
Space Tel escope - European Coordinating Facility (ST-ECF).
The archive provides access to data from both the Hubble
Space Tel escope (HST) and the European Sout hern Cbservatory
(ESO) .
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The ESO Science Archive offers a nunber of on-line
information services relevant to ESO users and to the
community at large. In this paper, we will go through the
different steps that enable a user to retrieve raw and
processed data, from the query form to the actual
processing. The concept of "Header On the Fly (Hotf)" that
"repairs" possibly wong data headers with neta-data froma
database is also presented, together with the fact that

calibrated data from ESO instrunents wll shortly be made
avai |l abl e.
The enphasis in this poster will be on how the neta data

describing each ESO observation is kept in a relational
dat abase in instrunent specific tables (I1ST), and how this
information is used to correct data upon distribution. The
t hree avenues for maki ng ESO science products available to
the VO -and linked to their respective raw frames- wll
al so be expl ored.

Keywords: Databases, Query Form Information Retrieval,
Header On The Fly, FITS, Calibrated Science Products

P3. 2.15 Recent devel opnents of the |1 SO Data Archive
Al berto Sal ana, ESA, |1SO Data Centre Team ESA

ESA's Infrared Space OCbservatory (1SO perfornmed 30,000
scientific observations, covering all areas of astronony,
as the world's first true infrared observatory. Two
spectroneters, a canera and an inmaging photo-polarineter
jointly covered wavelengths from 2.5 to 240 mcrons.
Launched in 1995, |1SO was operational until My 1998. Al
data had been re-processed wth the end-of-mssion
calibration to populate the first honpgeneous |1SO Data
Archive, which opened to the community in Decenber 1998.

Through the ensuing four years of the Post-operations
Phase, ESA's 1SO Data Centre devel oped and refined the 1SO
Data Archive to offer the 1SO data to the worldw de
astronom cal community, and together wth the severa

National Data Centres, worked to fill the archive with the
best systematically processed and calibrated data products
whi ch could be achieved for the huge |SO database. These
products allow users to select from the archive data sets
of interest for deeper study wth interactive analysis
t ool s.
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During 1SOs Active Archive Phase, which runs until
Decenber 2006, the 1SO Data Centre continues to work with
active National [ata Centres to bring the archive into its
final shape. In this talk we will review the major upgrades
of the 1SO Data Archive acconplished in this phase: (i) the
i ncorporation of H ghly Processed Data Products, the result
of dedicated projects focused on cleaning the pipeline
products from residual instrunental artifacts, (ii) the
detail ed characterisation of each observation via a Data
Quality Report and (iii) the integration within the Virtual
Qbservatori es.

P3.2.16 The NOAO Data Cache Initiative - Building a
Distributed Online Datastore

Rob Seaman, NOAO Data Products Program Irene
Barg, NOAO DPP, Nel son Saavedra, NOAO DPP, Chris
Sm th, NOAO DPP, Nel son Zarate, NOAO DPP

The Data Cache Initiative (DCl) of the NOAO Data Products
Program is a prototype Data Transport System for NOAO and

affiliate facilities. DClI provides pre-tested solutions
for conveying data from our large suite of instrunentation
to a central online datastore. The heart of DC is an

extension of the Save-the-Bits safe store, running for nore
than a decade. The i STB server has been sinplified by the
renmoval of STB's nedia handling functionality, and i STB has
been enhanced to renediate each incomng header wth
information from a database of NOAO instrunentation and an
interface to the NOAO proposal database.

DCl was conmm ssioned with data from tel escopes on Kitt Peak
and Cerro Tol ol o. Data at a particular site flow into a
nountain w de data cache. The i STB server runs on the KP
and CT data cache machines, receiving connections from a

few dozen supported instrument configurations. As each
image in the queue is processed, keywords are added to each
header such as proposal ID and principle investigator. A

directory location is generated for the datastore given the
tel escope, date, etc. Checksuns are conputed and the file
is conpressed.

Each file is transferred from the nountain to the
correspondi ng datastore at the Tucson or La Serena data
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centers using an rsync-based queue adopted from NCSA. From
each data center, the files are transported to the other
NOAO data center and also to NCSA for off-site storage
using the Storage Resource Broker (SRB) of the San D ego
Super conputer Center. Thus we have three copies of each
file on spinning disks or near-online. WMjor institutional
users will be given access to the datastores.

P3.2.17 FITS Query Language
Eric Sessons, NRAO

FITS Query Language (FQ.) inposes a relational database
nodel on collections of FITS files. The chi ef advantages
of FQ. are openness and ease-of-use. (Qpenness is achieved
t hrough an ODBC (Open Dat aBase Connectivity) interface that
makes FQL available to a wde variety of clients, including
many applications that do not have avail able or easy-to-use
FITS readers. Ease-of-use is achieved through an SQ
(Structured Query Language) inplenmentation that sinplifies
the correlation of data fromnultiple sources.

We show how the declarative nature of FQ. can replace
procedural data access code, allow ng correct applications
to be produced nore quickly, and we discuss the role FQL
plays in data analysis for the G een Bank Tel escope (GBT).

P3.2.18 The SIP Convention for Representing Distortion in
FITS | mage Headers

David Shupe, Spitzer Science Center, Caltech,
Mehrdad Moshir, Spitzer Science Center, Caltech,
Ri chard Hook, Space Tel escope Eur opean
Coordinating Facility, STScl, Jing Li, Spitzer
Sci ence Center, Caltech, David Makovoz, Spitzer
Science Center, Caltech, Robert Narron, Spitzer
Sci ence Center, Caltech

The SIP convention provides a nmeans for representing non-
linear geonetric distortion as polynomal coefficients in
FITS header keywords. This schenme has been incorporated
into the imging products of the Spitzer Science Center
(SSC) and it is under consideration for w der use. The SIP
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keywords are interpreted by several standard analysis
tools, including WSTools, SAO nage, DS9, GAIA/Starlink
AST, |IDLAstro, and drizzle, as well as by the SSC s "Mpex"
software. W describe the notivation for the SIP keywords,
and provide definitions of how they are used together wth
standard FITS WCS keywords to relate pixel coordinates to
t he sky. Several exanples illustrate the application of
this scheme to actual distorted data.

P3.2.19 New Features for VG Enabl ed Data Intensive
Sci ence with the SDSS Data Rel ease 3

Ani  Thakar, JHU, Alex Szalay, JHU, Jim Gay,
M crosoft Research, WIlliam O Miul | ane, JHU, Tanas

Budavari, JHU, Maria Ni eto-Santisteban, JHU,
George Fekete, JHU, Nolan Li, JHU, Robert Lupton,
Pri ncet on

Wth the third data release (DR3), the SDSS Catal og Archive
Server (CAS) serves up 3 Terabytes of catalog data for
nearly 200 million celestial objects via the SkyServer web
pages  at skyserver. sdss. org. Sever al changes and new
features have been added that facilitate data-intensive
science with the data and advance VO standards and
t echnol ogi es.

1. The CasJobs batch query system unveiled at ADASS XIII
now allows stored procedures and functions in the user's
MyDB. This enables users to bring their programto the data
rather than the other way around, which is far nore
efficient for data-intensive applications. W replicate
user account details between installations to allow
di stributed CasJobs configurations. Thi s form of
replication raises issues that are crucial to the VO
community. W are also attenpting to secure the system
using X509 certificates through W5s-Security. This ties in
with the distributed storage effort within the VO

2. New color inages in the Visual Tools based on the ASINH
stretch that are deeper and nore feature-rich. W briefly
di scuss the algorithm

3. The traffic logging system is now quite detailed and

extensive, allow ng many useful and interesting statistics
to be gathered. The Support Services specification proposed
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for IVOA includes a logging section nodeled on this
appr oach.

4. A nmuch faster HIM (spatial index) library wth an
upgr aded interface.

5. An enhanced object crossid facility allowing users to
run their own SQL query on the matching objects.

W briefly describe these features and Ilist future
enhancenents anticipated with SQ.Server Yukon and SDSS DR4.

P3.2.20 SOLARNET — The federation of the Italian solar
data archives

Cosi nmo Ant oni o Vol picel |1, | NAF- Csservatori o
Astronom co Tor i no, Corrado Per na, | NAF-
Gsservatorio Astronomico Mnte Porzio - Roma
Al berto Cora |, | NAF- Gsservatori o Astronom co
Tori no

We describe the inplenentation of the national project
SOLARNET( SOLar ARchi vesNETwork) ained at federating the
het erogeneous Italian solar archives into a VO franmework
like a single integrated database and providing users with
tools to search for specific data sets and retrieve them
It interoperates using the SOAP XM. Wb Services exposed by
each single site and nmanaged via a wunified Portal
Different user interfaces allow search of all participating
data archives by different input paraneters. The Portal
provides three main functionalities. The first one, the
Regi stration service allow at any new data archive or
service to join the federation filling a sinple web form
the second perform distributed astronom cal queries on all
nodes involved and collects the returned data in different
formats, the third one will let you navigate interactively
anong the netadata docunentation for all the data stored in
the renote databases showi ng you what each exposed table or
col um neans.

Currently the SOLARNET federation includes 5 data archives:

SOLAR (SOho Long-term ARchive) European mrror of the SOHO
NASA/ GSFCarchive at Torino observatory, TSRS telescope
archive SOLRA (SCOLar Radio Archive) at Trieste observatory,
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archive of Rl SE/ PSPT (Precision Sol ar Phot onmetri c
Tel escope) network of Rome, Mauna Loa and Sacranento Peak
observatori es, DISCO (Data Interface to the Sun at
Capodi nronte Observatory) at Naples and Catania Solar Data
Archi ve at Catani a observatory

SOLARNET inplenmentation is using Sun's Java Wb Services
Devel opers Pack v1.3 with Apache Axis and JAXB to bind XM
schema to java cl asses.

P3.2.21 A Conceptual Domain Mdel for the NOAO Science
Archi vE

Phillip Warner, NOAO, Rafael Hiriart, NOAO Frank
Val des, NOAO, Tod Lauer, NOAO Sean Poi nts, NOAO

The NOAO Science Archive (NSA) teamis working on a design
for the next generation science archive. The goal is to
expand the current NSA data hol di ngs by providing access to
all raw data produced by observatories that are under the
direction of NOAO and partner organizations, and to NOAO

Pi pel i ne-processed data products. Access will be
restricted during the proprietary period (nomnally 18
nmont hs), after which the data will be publicly available to

all other entities, such as NSA users and the VO comunity.

A donmai n nodel for the NSA has been devel oped using classes
and concepts from a docunent produced by Valdes (2000),
which defines classes to describe the elenents of an

astronom cal observati on. The NSA  domain node
i ncorporates and generalizes these classes to provide a
generic nodel for data acquisition. O her cl asses

representing data products derived by pipelines, e.g.,
calibration, reduction, and analysis pipelines, are also
i ncl uded. Concepts nodel ed by the generalization of these
cl asses include collections of elenents involved in data
acqui sition, col l ecti ons of el ement states (where
rel evant), high-level data classification, and internal and
ext ernal resources.
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P3. 2. 22 A Case Study of Applying (bject-Rel ationa
Persi stence in Astronony Data Archiving

Shilong Stanley Yao(l), Rafael Hiriart(2), lIrene
Barg(1l), Phillip Warner(1l), Dave Gasson(1l)

(1) {yao, ibarg, pwarner, dgasson}@oao.edu [ata
Products Program NOAQ AURA, 950 North Cherry
Ave., Tucson, AZ 85719
(2) rhiriart @tio. noao. edu NOAQ CTI G Casilla
603, La Serena, Chile

Astronony data archiving manipulates |arge volunes of
semantic-rich data. Meta-data, as the portal to the nassive
data products, is of special interests, because it contains
numer ous science paraneters describing a |arge nunmber of
domain objects with conplex structures and interactions. An
effective nodeling of neta-data is essential to the archive
desi gn. NOAO Science Archive (NSA) team is developing a
conpr ehensi ve domain nodel to reach this goal. Java and an
obj ect nodel derived fromthe domain nodel well address the
application layer of the archive system However, since
RDBMS is the best proved technology for data nanagenent,
the challenge is the paradigm msnmatch between the object
and the rel ational nodels.

Transparent object-relational nmapping (ORM persistence is
a successful solution to this challenge. In the data
nodel ing and persistence inplenmentation of NSA we are
using Hi bernate, a well-accepted ORM tool, to connect the
object nodel in the application layer and the relational
model in the database |ayer. Thus, the database is
isolated from the Java application. The application
gqueries directly on objects wusing a DBMs-independent
obj ect-oriented query API, which frees the application
devel opers fromthe low | evel JDBC and SQL so that they can
focus on the domain logic. W present the detailed design
of the NSA release 3 data nodel and object-relationa
persi stence, including mapping, retrieving and caching.
Persistence | ayer optimzation and performance tuning wl|
be analyzed. The systemis being built on J2EE franmework,
so the integration of Hibernate into the EJB container and
the transacti on managenent are al so expl ored.
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Sutorius, Eckhard............ 178

Szal ay, Al exander S.. 16, 53, 76,
176, 177, 182

Szonoru, Arpad............... 165
Taffoni, Guliano... 21, 109, 111
Tahir-Kheli, Naveed D.... 23, 96,
169, 175
Taj ahmady. Francoise.......... 87
Tanaka, Masahiro.......... 82, 83
Tatematsu, Kenichi........... 157
Tatematsu, Ken'ichi........... 80
Tauber, Jan.................. 109
Taylor, John................. 101
Taylor, John D............... 105
Tayl or, Mark..... 25, 27, 54, 120
ter Linden, M................ 42
Teuben, Peter................. 84

Thakar, Aniruddha R 53, 76, 176,
182

Theureau, Glles.............. 87
Thomas, Brian............. 81, 85
Thonmpson, Randall............. 71
Thompson, Tim................ 36
Tody, Doug................ 15, 75
Tokarz, S. P.................. 75
Tomaszewski, Kurt............. 31
Tomida, Hiroshi.............. 143
Tranh, Hen.................. 169
Tritschler, Alexandra........ 131
Tsutsum, Junpei.............. 83
Tuairisg, Seathrun O ........ 110
Tunem, Hiroshi.............. 143
Ueno, Shiro.................. 143
Uvashi, R V................ 129
Vaccarella, Annino........... 166
Valdes, Frank................ 184
Valdes, Julio................. 35
van Dyk, David A.,............ 62
van Langevelde, Jan.......... 165
Vandenbussche, B............. 150
Varsik, John................. 131
Vel usany, Thangasany.......... 36
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VENET, Aurele......... 24, 27, 66
Venturini, Catherine......... 158
Ver kouter, Harro............. 165
Vester, Claus................. 31
Vetois, Jacques............... 87
Vol pato, Alessandra.......... 111

Vol picelli, Cosinm Antonio... 183
Vuerli, Claudio 21, 109, 111, 112

Wagstaff, Kiri............... 129
Walia, Harshpreet............ 104
Wal sh,, Jereny............... 122
Walter, Roland................ 41
Walton, Nicholas...... 49, 50, 70
Warner, Phillip......... 184, 185
Warner-Norton, Saille.... 23, 175
Wasserman, Larry.............. 90
Waters, Boyd............ 130, 161
Waterson, Clare.............. 136
Wen, Ted...................... 74
Wenger, Marc.................. 96
Werner, Mchael W............ 43
Wet zstein, M................ 150
Wheel ock, Sherry............. 125
White, Richard L.............. 71
W cenec, Andreas............. 172
W eprecht, Ekkehard.......... 150
Wllians, Roy... 73, 90, 104, 135
Wl lianson, Ranmon............. 53
Wlson, Geg................. 166
W nkel man, Sherry............. 87
W nstanl ey, Noel........ 101, 105
Wnstanly, Noel.............. 103
Wlfire, Mark G .............. 94
WU, Kui....................... 70
Wi, Xiugin............... 30, 170
Watt, W F................... 75
Yamaguchi, Nobuyuki.......... 157
Yanagi sawa, Kiyohiko......... 157
Yao, Shilong Stanley......... 185
Yasuda, Naoki............. 82, 83
Ye, Jason.................... 130
Yoshida, Atsummsa............ 143
Yoshida, Tokuo................ 83
Young, Peter................. 166
Young, Wés................... 130
Yukita, Mhoko................ 87
Zacchei, Andrea......... 109, 137
Zanpieri, Stefano............ 172
Zarate, Nelson............... 180
Zavala, Felipe................ 60
Zhang, Anzhen........ 23, 96, 175
Zhang, Lijun................. 127
Zol ot ukhin, Ivan........ 115, 167
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10: 00 - 13: 00
And
13: 00 - 16: 00
16: 00 — 21: 00
16: 30 — 18: 00
19: 00 - 21:00
8:30 — 9:00
9:00 — 10: 15
10: 30 — 11:00
11:15 - 12: 15
12:15 - 13:45
12:30 - 13:45
13:45 - 15:15
16: 00 - 17: 30
18: 00 — 21:15
8:30 — 9:00
9: 00 — 10: 30
10: 30 — 11:00
11:15 - 12: 15
12:15 — 13: 45
12:30 - 13:00
13:45 - 15:15
15: 30 — 16: 00
16: 00 — 17: 15
18: 30 — 21: 30
8:30 — 9:00
9: 00 - 10: 30
10: 30 — 11:00
11:15 - 12: 15
12:15 - 13:45
12:30 - 13:00
14: 15 - 16: 00
1545 — 1600
16: 00

Pasadena, Californi a USA

SUNDAY OCTOBER 24, 2004
Hunti ngton Gardens and Miuseum Tour (1
hour gui ded, 1 % hour sel f-guided)

Regi stration
FITS (BoF. 1)
Recepti on

MONDAY OCTOBER 25, 2004
Pl enary Session Dr. George Helou, |PAC
Executive Director
| magi ng Algorithns (01)
VOSpec: A tool for handling Virtua
Observatory conpliant Spectra (FM 1)
Ground- based Observatories | (Q2)
Lunch
Focus Denobnstration
Great Space CObservatories (O3)
Fut ure Astronom cal Data  Anal ysis
Envi ronnent s (BoF. 2)

Sky I ndexation, Pixelization, and the
VO ( BoF. 3)

JPL Tour, Museum Miltimssion |nmage
Processi ng Laboratory

TUESDAY QCTOBER 26, 2004
Pl enary Session Dr. David Baltinore,
Presi dent Caltech
Great Space Cbservatories | (O4)

Focus Denpnstration

The Virtual Observatory: Handling the
Data (Ob)

Lunch

Focus Denpnstrati on)

The Virtual Observatory: Gid (06)
Spitzer Pride - Science User Tools
(FT. 4)

The Virtual Observatory: Mning and
Anal ysi s (0O7)
Banquet

WEDNESDAY COCTCBER 227, 2004
Pl enary Session Dr. Charles Elachi
Director JPL
Ground- based OQbservatories |1 (0B)
Focus Denobnstrations
Det ection Al gorithnms (09)
Lunch
Focus Denpnstration)
More Al gorithns (OL0)
Cl osi hg Remarks
Conference Cl osed

ADASS XI V

Hunt i ngt on
Gar dens and
Museum
Cor dova
Mapl e
Pi azza

Justi ne
Justi ne
Aspen
Justi ne
Aspen

Justi ne
Mapl e

Cypress
JPL

Justi ne

Justi ne
Aspen

Justi ne

Aspen
Justi ne

Aspen

Justi ne

Front Runner

Justi ne

Justi ne
Aspen
Justi ne

Aspen

Justi ne
Justi ne
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