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Pre-analysis: Halo Catalogues

ey

AIP
cosmological
simulation
snapshot,
X-y projection
Adrian Partl: Data Mining of the MultiDark Simulation June, 2011



Pre-analysis: Halo Catalogues

-
~

ey

: halo
cosmological e
simulation > finding
algorithm

snapshot, circles mark halos,

X-y projection self-bound structures;
possible locations for
galaxies

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



Pre-analysis: Halo Catalogues

-
~

ey

: halo
cosmological e halo
simulation > finding E— catalogues
algorithm
snapshot, circles mark halos, each halo’s position,
X-y projection self-bound structures; velocity, radius,
possible locations for shape, ...

galaxies

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



)
Pre-analysis: Halo Catalogues |
AlIP

_ N
cosmological halo halo = one of the
simulation > flnd!ng catalogues main result sets
algorithm for further
analysis
\ /

circles mark halos,

snapshot,
X-y projection self-bound structures;
possible locations for

galaxies

each halo’s position,
velocity, radius,
shape, ...

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



MultiDark Simulations in DR1
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o WMAPS cosmology
o MultiDark Run 1 (MDR1)
o (1 Gpc/h)® box

o 20483 particles
(~ 8.6 billion)

@ mass resolution
8.7 10° M, /h

box larger than
Millennium simulation

MDR1, 1 Gpc/h
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MultiDark Simulation Database BN
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o 43 snapshots between 10.34 <z < 0.0
o Halo catalogs:
o BDM halos: for 2 density criterions: V: 360ppback W: 200pcrit
o FOF halos: 6 different linking lengths (0.2, 0.17, 0.085, ...)
o Halo profiles:
o BDM halos with more than 100 particles

o Profiles cover up to 2 Ryir
FOF BDM
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o 43 snapshots between 10.34 <z < 0.0
o Halo catalogs:
o BDM halos: for 2 density criterions: V: 360ppback W: 200pcrit
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MultiDark Simulation Database

-
u-U

> )/

o 43 snapshots between 10.34 <z < 0.0
o Halo catalogs:
o BDM halos: for 2 density criterions: V: 360ppback W: 200pcrit
o FOF halos: 6 different linking lengths (0.2, 0.17, 0.085, ...)
o Halo profiles:
o BDM halos with more than 100 particles
o Profiles cover up to 2 Ruir
o FOF substructure tree
o FOF merger tree
o Full particle data of 4 snapshots:
2 z=0,0.51, 2.9 online
@ more snapshots in future data releases
o Link FOF halos at z=0 with particle information
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Amount of Data BN
AIP

Total data size:
6.05 TB
Total row count:
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Web Interface to Database =

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

o scripted access for IDL, R, Topcat: wget.multidark.org/MyDB
private DB space (registered users)

o extensive documentation - e - :

o extensive collection of MaitiDark Detabase
useful queries

o support by
AlIP eAstronomy team

o Kristin Riebe
o Adrian Partl

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



Determine most massive halos

- + .mc [ fwww.multidark.org/MultiDark /My0s o "-

TT‘. Bn Fhrpin  BVC

Crodits
Documentation

Databases
+ MDR]

¥ miniIMDR1

v Sp3D

Private (MyD8)
Databases
shot (r)
apartl_d® (rw)

(context)

Logout

MultiDark

(v %

Pressey  slashdet Procrasty kPDM Thal blogy ASTROPH arxivy ADS Reyka D2Témar DF IKDIC Dicts WX

-

Query the MultiDark Database

Welcome Adrian Part

Place your SQL statement drectly in the text arca below and submit your request by pressing one of the Query” buttons
Plaase note, that there is 8 tmeout and row limit for each 9 ey
‘

>,
Streaming Quenes: retum unbkmited number of rows In (

S\

V format and are cancelled after 420 seconds

Beowser Quanies:  return a maximum of 1000 rows in HTML format and are ¢

ancelled after 30 seconds

Query (stream) Query (browser Maximum number ¢

Melp Clear Text

Previous queries

c 330N

Query window, the ink will show &/l of them In a separaie window

SELECT TOP 100 * from MDR1.FOF where snapnum=85 order by ma: 3 Show all gueres fom

- oTOW a3l QUeTes TO WS 505500
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- + n’-ltc fwww.omultidark.org/MultiDark /My08 C "‘

(0 BE rwpln BVE  Pressev slashdot Procrasty kPOM  Thal blogy ASTROPH arxive ADS Reyka 12Ténar OF ICDIC Dicts X

:y f cennel SELECT * from MDR1. .FOF
- e where snapnum=85

S % and mass > lel5

- —"— order by mass desc

Private (MyD8)
Databases J
Boishot (r)

apartl_dd (rw)

(context)

Logout

MultiDark

Previous queries

SELECT TOP 100 * from MDR1.FOF where snapnum=85 order by ma §
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Determine most massive halos

AlIP
- + .mc [ fwww.multidark.org/MultiDark /My0s C -"-
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Credits

Documentation

» MINIMDR

s Sp3D

Private (MyD8)

AW,
Bolshol (r)
spartl_db (rw)

(context)

Query the MultiDark Database

Welcome Adnan Partl!

|
Place your SOL statement directly

Please note

that them 4 & imecuy

in the text area below and submit your request by pressing one of the Query
Streaming quenes

£ and row Emit for each query

Dtions
retum uniimited number

rotum & maximum of 10

/ format and are cancoled after 42
Browser quenies

MTML

format and are cancelied after 30 seconds
SELECT * from MDR1_FOF

where snapnum =85

and mass > lelS

order by mass desc

Query (stream) Query (Growser)

V3 o= Jerer of rows 10 returr ALL s
Velp Cear Text
Previous queries
st of al quenes execuiad 50 %ar in Nis session
Selecing a QUEry Wil make £ appear n the query w ndow: e ok wil show ak of hem n

A separa®e window
SELECT * froem MDR L.FOF where snapsum«85 and mass » lelSeed ¢ Show 2

avenos from this
queries fro
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Determine most massive halos
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AlIP

<« » |+ [Elrtp /www muitidark.org/MultOark /MyDS

" = - U~

(_ Create View ) (_ Ovop Table ) (_ Create Index )

Query time (in milisec) = 2640
Number of rows retseved from database » 121

MultiDark Database

>

¢ -','- Coogle
0 BH rapln SVC  Pressev slashdot  Procrasty kPOM  Thal blogy ASTROPH arxivey ADS Reyka 12Ténar OF ICDIC Dicts HIC

Select an cutput format and press the “Get tabie® Bution 10 0pen & new window with your data in the chosen table format

Cick "Plot” 10 start the VOPIot Java Applet in your Drowser

\

| csv ¢ (( Cettable ) ( Mot )

fofid snapnum level NinFile x y z VX
85000000000 85 0 0 384.7144 468 4821 BTI0618 11512
85000000001 85 0 1 548.8050 144013 8052401 -113.73
85000000002 85 0 2 0461964 9731105 2683232 8165
S5000000003 85 0 3 BOSA532 2085117 11289 31804
85000000004 85 0 4 5447999 260.1872 124.5663 -240.74
85000000005 85 0 5 5006349 341140 2008866 2167
85000000006 85 0 6 666 5557 9861232 816.0831 23339
85000000007 85 0 7 514.3323 3798545 887.7273 65.69
85000000008 85 0 8 699.2654 5902208 9413842 25451
85000000009 85 0 9 TATEOT1 4824708 9722432 11668
S5000000010 85 0 10 714 5086 4830061 516.4453 238 65
85000000011 85 0 1 110.2769 7766714 3086211 -17538
85000000012 85 0 12 2718358 8034151 1429966 IS
85000000013 85 0 13 276.5656 4885082 5487506 23259
85000000014 85 0 “ 1208181 9949 482.4189 17865
85000000015 85 0 15 889.7112 901.3621 2016839 -171.24
85000000016 85 0 16 643.7282 163073 3109685 26813
85000000017 85 0 17 4756505 4930411 453.5785 -363.38

{ C )

vy
25
167.99
3823
4499
200.61
4537
-110.96
£0.15
23983
4094
12022
23979
4581
4574
180.07
16.19
261
~194.31

vz
87.51
458 66
116.38
0.29
-354.03
116.06
-306.8
80.62
-155.44
2631
47456
2037
250.78
-240.68
A17.96
4888
68.22
58.2

np
310057

278745

g

23145

1

21283

199983
193788
191968
191705
185131

mass size

2.T0400600E15 25719
2.63440187E15 23652
2.58160T67E15 24821
2.43003538E15 26043
2.10168252E15 24074
2.03262965€15 22214
201847545615 23544
1.90602585€ 15 2 0904
1.94040502E15 2 2641
1.85663087E15 1.9481
1.82020076E15 19228
1.7B455207E15 23503
1.76450832E15 2137
1.74406173E15 20452
1.60002507E15 20936
167415288615 20757
1.67185024E15 21691
1.61452746E15 20351

disp
2,606

2014
2601
3748
32
23
2.507
1.756
1.748
1.249
1.188
1.746
1.538
1.367
1.41
1.383
1.69
1.268

1 ¥

disp_v delta

2000.0
22000
1900.0
1700.0
1700.0
1500.0
1800.0
2000.0
1600.0
22000
23000
1600.0
2100.0
2100.0
1800.0
20000
1800.0
2300.0

505.5 5
6335
5370
are
4790
569.9
8
695.7
5318
7993
8150
4370
578.7
6487
585.0
505.6
211 .
8005 |

e »
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Quick check: Plot distribution &
AlIP

MultiDark Database
< | » |+ Hlmp s /www.multidarcorg/MultiDark /MyD8 ¢ %
(0 BE rwpla SVC  Pressev slashdot Procrasty kPOM  Thal Blogy ASTROPH arxivey ADS Reyka 12Témar DP KCDIC Dicts HWIC
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Limitations and Challenges
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o User side:

o Complicated queries with joins can take hours:
We cannot create an index for every problem one wants
to solve.

o Spatial queries are only feasible in simple cases
e.g. cone search / neighbour search

o Access to particle data rather slow
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o User side:

o Complicated queries with joins can take hours:
We cannot create an index for every problem one wants
to solve.

o Spatial queries are only feasible in simple cases
e.g. cone search / neighbour search

o Access to particle data rather slow

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

L

AIP
o Millenium DB Spatial3D library
o Based on Peano-Hilbert Curve
o Mapping 3D to 1D
o 1 index lookup faster than a lookup in 3 indexes
Wikipedia
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Possible solution

L

AlIP

N
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data access

DBMS

Plugin architechture

)

spatial index

N ——
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other index

Moo’

Moo’

GADGET /ART / ... Simulation files
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Harvest the results of the MultiDark
simulations!

Register today!
http://www.multidark.org

Support: aparti@aip.de
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