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MultiDark Simulations in DR1

WMAP5 cosmology
MultiDark Run 1 (MDR1)

(1 Gpc/h)3 box
20483 particles 
(~ 8.6 billion)
mass resolution 
8.7 109 Msun/h

MDR1, 1 Gpc/h

box larger than 
Millennium simulation 



Adrian Partl: Data Mining of the MultiDark Simulation                                                                                               June, 2011

MultiDark Simulation Database

43 snapshots between 10.34 < z < 0.0
Halo catalogs:

BDM halos: for 2 density criterions: V: 360ρback W: 200ρcrit

FOF halos: 6 different linking lengths (0.2, 0.17, 0.085, ...)
Halo profiles:

BDM halos with more than 100 particles
Profiles cover up to 2 Rvir

FOF BDM
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MultiDark Simulation Database

43 snapshots between 10.34 < z < 0.0
Halo catalogs:

BDM halos: for 2 density criterions: V: 360ρback W: 200ρcrit

FOF halos: 6 different linking lengths (0.2, 0.17, 0.085, ...)
Halo profiles:

BDM halos with more than 100 particles
Profiles cover up to 2 Rvir

FOF substructure tree
FOF merger tree
Full particle data of 4 snapshots:

z = 0, 0.5, 1, 2.9 online
more snapshots in future data releases

Link FOF halos at z=0 with particle information
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Amount of Data

particles 36
966 GB

particles 52
966 GB

particles 62
966 GB

particles 85
1683 GB

FOF
474 GB

BDM
1000 GB

Total data size:
6.05 TB

Total row count:
4.87 1010
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Web Interface to Database

interactive access through web interface: www.multidark.org
access to data via standard SQL queries
history of previous queries; demo queries

scripted access for IDL, R, Topcat: wget.multidark.org/MyDB
private DB space (registered users)
extensive documentation
extensive collection of
useful queries
support by 
AIP eAstronomy team

Kristin Riebe
Adrian Partl
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Determine most massive halos

SELECT * from MDR1..FOF
where snapnum=85 
and mass > 1e15 
order by mass desc
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Quick check: Plot distribution

VOPlot Java Applet
starts in new browser tab
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User side:
Complicated queries with joins can take hours:
We cannot create an index for every problem one wants 
to solve.
Spatial queries are only feasible in simple cases
e.g. cone search / neighbour search
Access to particle data rather slow
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Limitations and Challenges

User side:
Complicated queries with joins can take hours:
We cannot create an index for every problem one wants 
to solve.
Spatial queries are only feasible in simple cases
e.g. cone search / neighbour search
Access to particle data rather slow

Server side:
Long ingest times
Load balancing
Performance limitations of commercial DBs reached
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Spatial queries - current implementation

Millenium DB Spatial3D library
Based on Peano-Hilbert Curve

Mapping 3D to 1D
1 index lookup faster than a lookup in 3 indexes 

Wikipedia
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Spatial queries - current implementation



DBMS

Plugin architechture

data access spatial index other index

GADGET / ART / ... Simulation les
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Possible solution
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Harvest the results of the MultiDark 
simulations!

Register today!

http://www.multidark.org

Support: apartl@aip.de

mailto:apartl@aip.de
mailto:apartl@aip.de

