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Overview

Simulation data products: not just large, complex
— Examples form Millennium suite

Using relational database
— Millennium Run DB

Remote services
— JobRunner

Standards
— IVOA

Disseminating Simulations to Observers
— MRODbs
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FOF groups and Subhalos
Raw data: §

Particles
ﬁ
Mock images i Lo
Density fields

LOIGE, 18, 128 SUbhan merger trees

Table : mpablotrees. mbslo
Halo 1D = 4800002000000

Mock catalogues
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Hierarchy of Data Products

FOF Groupl.
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Why store simulations in relational
database?

encapsulation of data in terms of logical structure, no need to
know about internals of data storage

standard query language (SQL) for remote filtering
advanced query optimizers (indexes, clustering)
transparent parallelization

authenticated remote access for multiple concurrent users
(relatively) easy to add special functionality (spatial3d)

forces one to think carefully about data structure
speeds up path from science question to answer

facilitates communication (query code is cleaner)
facilitates adaptation to IVOA standards (ADQL, TAP)
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Special features

: Halolgalaxy with identifier BN =N g
e il . j Lemson, Springel, ADASS 2005

——— :Foreign key to last progenitor

Custom built library for spatial queries using Hilbert curve

1500

P ™
- h i
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« Virgo-Millennium Database

.,

« 5 years
— > 450 registered users
— > 13 million queries
— ~ 170 billion rows _
e “mirror’ @Durham

* COpY@AIP: multidark.org

e —— W TR

Lemson and the Virgo Consortium, astro-ph/060819
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ad hoc services

e SAM online

SeSAM, Neistein & Weinmann (2009),
http://www.mpa-garching.mpg.de/galform/sesam/

— soon
« Smac online

Visualisation of hydroclusters, Dolag etal,
http://www.mpa-garching.mpg.de/HydroSims

« Soon more following UWS standard
L-Galaxies, light cones, mock images:
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" .
. ——
alpha_c 9 Stripping coefficient for cold gas —crerind, =1
alpha_h 025 Stripping coefficient for hot gas = = der . : |
hot2central [0 — = 1: add stripped gas from satellite into the hot component of the main galaxy inside T T 2
fof 3 3
0: stripped gas is lost = = H
negative_mass[2 ] 0: do not correct negative masses = =
1: always correct negative masses 8 & ]
2: correct negative masses only at merger induced bursts b - |
merge_coeff [~ o8 [ 07 9 burst efficiency: merge_coeff[0] (m2/m1)meoe-coeffli] z H .
I (merge_coeff[2]>0 & M>merge_coeff[2]) Then burst efficiency is set to zero ; Y
t If starl5at] / Metor[cent] >stam[0] & t>stam[1] & (Meold[sat]+meo t st
stam o[ o o[ o [m [sa[](e/nrtr\]\ >[cset‘;r]1[25] ]anTlem]‘ & £ am[1] & (Meoig[sat]+meoig[cent]) / (ms: TR TR
stam[3 Shut-down all SF modes & cooling Lot e tant 3 Lot e tant 3
stam[3] Shut-down cooling L‘ Seller mons fumtion ot 2¢eCy The Babwnrsal 3 rete demity
@ Internet - [R100% ~ Dore @ meme= ‘v
4




Implementing standards: TAP

 [VOA standard for

publishing relational
databases

e async batch
gueries included
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... Favorites & Milennium Simulation... I M Milennium-Tapface x ‘

/= Millennium-Tapface - Windows Internet Explorer

Tap Schemas

© Available Schemas

eb.rzg.mpg.de/dev/milenniumtap

=
4
g
]

Millennium

Tap Query Form

query language

DGalaxies L =
DHaloTrees N
Guo2010a
MField
Millenniumll query
millimil
miniMilll
MPAGalaxies =
MPAHaloTrees | resyit format vo-table [xmi] |
run-ID
maximum records
query now create job
Query Results
Query on Mon, 27 Jun 2011 21:20:15 UTC+2 uﬂ
plain x-votable +xml votable data votable fields
snapNum z redshift lookbackTime
0 127 127 1 3
79.997894 80
2 50
. 3
(click) :
6
7 53 3093
o 4400 42 0740
[+ Pone [T T e internet a v &1



Reaching out to observers:
Mock catalogues ...

» Approximate observing on light cone
— Blaizot etal (2005
— Kitzbichler & White (2006
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... and mock images
Clusters at z=0.4

o . TR A

0‘ ./'

MRObs, 7e14 Msun HST/ACS, Harsono & De Propis, 2007
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Message

Large data can benefit from remote filtering
— SQL, ad hoc services

Complex data can benefit from relational model
— Federating cosmological databases

Unknown data can benefit from standardisation
— data formats, (meta)data models

— IVOA, VAO

Unfamiliar data can benefit from special
treatment

— e.g. virtual telescopes

Realistic use cases very important !
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TODO

Brain storming on use cases.

Intro to IVOA standardisation process
— what standards do we want/need?

Federation of Cosmological Databases
— why, how, what?

Intro to RDBs?
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