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Data Flow

Nightly Operations :
(at base facility)
Each 15s exposure =
6.44 GB (raw)
_x15s = 1 visit
30 TB / night
Generates alerts
within 60 seconds
(T 10° per night)

Data Release:

(at Data Archive)
6-months to 1 year,

reprocessing of all data.
Generates calibrated catalogs:
+20 PB end of 10 years
Generates processed images:
+200 PB end of 10 years



Data Products: Alerts

« Stream of information
from nightly
processing -
based on single
difference image but
will contain
information on
known objects near
same location

Example of current VOevent from Skyalert.org



Data Products: Catalogs

» Source catalogs
— Individual measurement from a single image
— Position, flux, shape, uncertainty ++
— http://lsstl.ncsa.uiuc.edu/schema/



http://lsst1.ncsa.uiuc.edu/schema/
http://lsst1.ncsa.uiuc.edu/schema/

Data Products: Catalogs

* Object catalogs
— Associated source measurements from multiple images

— Position, proper motion, average mag in many colors,
shapes, variability, uncertainty ++

— http://Isstl.ncsa.uiuc.edu/schema/



http://lsst1.ncsa.uiuc.edu/schema/
http://lsst1.ncsa.uiuc.edu/schema/

Data Products: Images

* Pixels will be
preserved and
will be accessible

* Postage stamps
* Full images
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Data Access Centers (DAC)

e Compute resources for users

* Simple database queries

— “give me all objects within 2 degrees of RA=6,
Dec=-30 with r-i>0.6 that look like stars”

* Larger database queries

— “give me all objects where the magnitude
changes by more than 2 mags in less than 7
days, with a 'y’ magnitude>20 that also have a
galaxy within 3 degrees”

* Analysis requiring image access



LSST Data Management Software

* Process images from any source

» Extensible by users for additional
processing at Data Access Center or
elsewhere (or NOW)

* Publicly available - open source

— Anyone can build on or use software stack
* Python and C++
* http://Isstdev.ncsa.uiuc.edu/trac/browser



http://lsstdev.ncsa.uiuc.edu/trac/browser
http://lsstdev.ncsa.uiuc.edu/trac/browser

Tools and Resources for users

Data Products

Eng/Facility . . . : Calibration Data
Data Archive Image Archive Source Catalog Object Catalog Orbit Catalog Alert Archive Products

Cone Search Survey Visualizer Event Subscriber SDQA Reporter Pipeline Submission Data Mining

Web-based Helpdesk

Footprint Query Image Visualizer Alert Publisher Image Analyzer Pipeline Integration Data Federation

SQL Query Builder Catalog Visualizer Alert Filter Catalog Analyzer Job Monitoring Bulk Operations Ticket Management

Form-based Query Time Series Analysis Alert Subscriber SDQA Pipeline Access Data Product Manage Collections Knowledgebase

Alert/Event Science Data Science Pipeline User Workspace User Assistance/

Archive Browsers/ Data Visuali Notificati
Query Tools EIESEENES O'I']og)(ilfit]on Quality Analysis Toolkit Toolkit Help Desk

Web Portals and External Tools

* Developing tools and interfaces with feedback from current
‘best of class’ and ongoing interaction with science

collaborations.
* Tools will be used in ongoing data challenges.
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Tools and Resources for users RIGHT NOW

OOOOOOOOOOOOOOO

« Data Challenges ongoing

* Input images and derived catalogs available, along with reference truth
catalogs

* LSST: Provide data and tools and software and help.
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Discussion Time

e "I have a great idea to improve LSST data
processing. Is there any chance that you can
include that enhancement in the base software
stack so its included in every data release?”

e "How will the Data Access Centers handle large
numbers of users all wanting to do very intensive
data analysis?”

e "Can I download all of the catalogs you've
generated so far? What about the images?”

e "How do I get involved?”
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Data Products

« Millions of Images and Alerts, Billions of Objects, Trillions of Sources
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Data Release Production to date
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Testing the database architecture with “standard” queries

 We have developed and tested with ~65 “standard” queries to represent
likely data access patterns and to “stress” the architecture

e Based on SDSS, Science Council, Science Collaboration inputs
o Examples (full list at http://dev.lsstcorp.org/trac/wiki/dbQueries)

- In aregion
« Cone-magnitude-color search
« For a specified patch of sky, give me the source count density of unresolved sources (star like PSF)
- Across entire sky
« Select all variable objects of a specific type
e Return info about extremely red objects
- Analysis of objects close to other objects
« Find all galaxies without saturated pixels within certain distance of a given point
e Find and store near-neighbor objects in a given region
- Analysis that require special grouping

« Create a count of galaxies for each of the predefined areas which satisfy a certain color cut, generate output
adequate for visualization

- Time series analysis
« Find all objects that are varying with the same pattern as a given object, possibly at different time$
« Find stars that have light curves like a simulated one$
- Cross match with external catalogs
« Joining LSST main catalogs with other catalogs (cross match)
« Joining LSST main catalogs with other catalogs (anti-cross match)
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