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o Introduction: CLUES project

o Virtual Research Environment for CLUES
o CLUES Website
> CoSIMM

(Collaborative Simulation Metadata Management)

o> CLUES Halo Database
o> Qutlook
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CLUES project “

o> Constrained Local UniversE Simulations
o ~ 40 scientists from > 10 countries
o reproduce local universe:
o cosmological simulations
o constrained initial conditions
o resimulate with higher resolution

180:Mpc/h

contours of clusters
in the local universe
(Hudson 1993)

. PERSEUS
”

Simulation snapshots:
color codes density
(dark matter, CLUES
collaboration)

Local Gri:iu_l.p' "3
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Workflow e
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ACDM Modell  Hy 714+ 4 kms™!

2 the model:
‘ o mieeace initial conditions
Cosmological Model

+ constraints ‘ })st of the CPU time ’

run the s

simulation
ﬁveral TB of data aﬂ

store data f\\dlfferent SC centers

448

analyse most of the]
compare with human time
observations |1

share results
publish results
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Overcoming the problems ==

GAVO
el CLUES
Users Website
Post \AI'CIt'(b)
: _ Analysis Cluster (erebos .
prOCeSSIHQ With sglentific software and libraries @
[ ' Web
Data - Data Servers (erebos, charon) Servers
centralisation = (nyx, eos)
Database Servers (alma003, eos)
/‘4 >
( Halo Database (Demo)

CoSiMM:
overview on simulation data (Demo)
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CLUES Website and CMS GAVO

o http://www.clues-project.org

o exchange images, movies, talks,
useful for public outreach

o overview on data locations

o simple content management R
system (CMS):
o limited group of users can
edit content directly

“... very great job you are doing with the CLUES web page. The
web page has changed the way we work within the collaboration.“
(Y. Hoffman, CLUES member)
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Arman’s turn.
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Project1
Project2
Project N

i

VRE Vision.
Resources
Computing _
resources Services
STORAGE/DB
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The Collaborative Simulation MetaData Management: CoSiMM  =—=—-

> CoSiMM is a pilot project for:
o Standardizing data bookkeeping
> makes data exchange easy
o simplifies collaboration between group members and groups
> Should be extendable and simple to manage

R ———————
**************************************
o e —
e
—
—
o

AWebTemplate

MySQL, PHP and
AJAX based Ul allow
to hide the complex
structure of the
database.

Resources

Web Server
Web applicatio
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CoSiMM: Diagram =R

VIRTUAL OBSERVATORY

[ CoSiMM Diagram J

Projects J CLUES/BOLSHOVISOGAL
‘ : [ e ) |
Frame Work | Record
= /- Galaxy Model -
Initial Conditions Machines J

\ Creator | | Institute |
. ( ] ART

Kristin's DEMO. dalions ) R e
It is also ) _ : _ -
important for )de | Simulation/Analysis ror

Remote tools

Creator Codes

atalog [ Simulation Files J

Machines Particle Info

Simulation Catalogues\Database Path/ Retrieval info/ [ More specific details ]
\Tables Permission level
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Diagram-1
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VIRTUAL OBSERVATORY

~] projects v
ID INT(11)
»name VARCHAR(64)
fullname v ARCHAR(256)
s url VARCHAR(258)
1 3

| institutes v
ID INT(11)

»name VARCHAR(32)

» fullmame V ARCHAR(256)

» city VARCHAR(128)

» country VARCHAR( 128)

s url WARCHAR{258)

»|logo CHAR(128)

| codes

1D INT{10)

»name VARCHAR(32)

» codeexplain VARCHAR(512)
> typeflag VARCHAR(L)

s weight INT(11)

» resulttype VARCH AR(64)

2 resulttypeexplain VARCHAR(128)

» comm ent VARHAR(512)

~_| cosmparams v
ID INT(10)

»name VARCHAR(123)

»omegal FLOAT

»aomegam FLOAT

» omegabar FLOAT

»h ALOAT

»sigmald FLOAT

#n FLOAT

> energy FLOAT

cosmref VARCHAR( 258)
> comm ent VARHAR(512)
»

| machines v
ID INT(11)
»name VARCHAR(54)
s instuteld INT(11)
ip VARCHAR(15)
»|loginstring V ARCHAR(256)
refrievalinfo V ARCHAR(512)
s url VARCHAR(258)
comm ent VARCHAR{1024)
>

:] creators v

ID INT(11)
s instituteID INT{11)
s tile VARCHAR(20)
» firstname VARCHAR(G4)
»middlename VARCHAR.(54)
»lastname VARCHAR(E4)
url VARCHAR{258)
s email VARCHAR(256)
phone VARCHAR(256)
| 2

—| particles v
ID INT(10)

» simulD INT(10)

» initial final VARCHAR(16)

5 type INT(11)

»name VARCHAR(54)

» num ber BIGINT (20)

s mass FLOAT
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~] dbcatalog v

51D INT(11)
» codelD INT(11)
creatorID INT{11)
»simulD INT(11)
simudataID INT(11)
»machinelD INT(11)
url VARCHAR{258)
»user VARCHAR(128)
passwd VARCHAR(128)
»part INT(11)
»level INT(11)
> comm ents VARCH AR (1024)
tablename vV ARCHAR(128)

»>

_| frame v
ID INT{10)
»name VARCHAR(128)
» paramstablename ¥ ARCHAR( 123)
>

~| initialconditions v
ID INT{10)

2 projectID INT(11)

»name VARCHAR(123)

% fram elD INT(11)

» cosmoparamID INT{11)

» boxgze FLOAT

» gridresolution ALOAT

» seed BIGINT (20)

» powerspectrum type VARCHAR(128)
powerspectrumref VARCH AR (256)

s path VARCHAR(256)

>
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Diagram-2

VIRTUAL OBSERVATORY

_ | simulationdata ¥
ID INT (10}

»simulD INT(10)

»codeID INT(11)

runm achineID INT{11)

creatorID VARCHAR(32)

storagemachineID INT({11)

dbID INT{11)

cputime INT(11)

realtime INT(11)

datesize FLOAT

» path Y ARCHAR{256)
retrievalinfo VARCHAR{517)
range VARCHAR({128)
filem ask V ARCHAR (200)
status VARCHAR(T)
creatondate VARCHAR(3Z)
makefile VARCHAR(258)
param file VARCHAR(2568)
logfile V ARCHAR{258)

»level INT(11)
comm ent VARCHAR{500)

-

%,

_| simulations v
ID INT (10}
name VARCHAR{1258)

»inicondID IMNT(11)

» refinementtype VAR CHAR{G4)
radius INT (11)

»iniredshift FLOAT

» partid etypes VARCHAR(3Z)

» partideresolution INT{11)

forceresolution FLOAT
comm ent VARCHAR{517)

snapZredshiftiD INT{11)

| snap2redshift v
ID INT{12}
simuID IMNT ({11}
snapshotmame VARCHAR] 20)

» redshift D QUBLE
aexpfactor DOUBLE

>
cosimm.simulations
= form_view = models_view | statistics_view
= tree t_vr names_ view | tree_view

Kristin Riebe, Arman Khalatyan: VRE for CLUES

AG Bonn, September 2010 12




GERMAN ASTROPHYSICAL

F
AWebTemplate

VIRTUAL OBSERVATORY

o Libraries: JQuery-1.4.2 and JQuery-Ul 1.8(included in
package)

o Many useful plug-ins: Tables, Trees, Menu, Forms

<?php

require('include/templatevars.php');//require to initialize the template variables:
see details in variables section

Shitfile="index.php.txt";// this is require to track page access, this file will be
generated by apache, we are going to move it in a future to database table.
Ssite_title = "CLUES: Analysis Server";//the site title

Spage_title = " Analysis Server";//the page title

Sheader = Spage_title;//the header

Smain=";//the main content for the page
//require('templates/header.php');//show the text and/or image in the Top part
of the page

//require('templates/news.php');//show some information in the Right frame

Smain .= implode(", file('templates/Tmain.html'));// this is appends the existing
html page.

//TMain.html should contains only part between <body></body> tags of the
existing page.

require('templates/main_menu.php');//enable left navigation menu
require('templates/footer.php');//enable footer for all pages
require('templates/template_1.php');// render final page

>
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DEMOS(Arman) M

GERMAN ASTROPHYSICAL

o CLUES
o TreeView
o Direct query interface
o> Remote rendering prospects.
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Kristin’s turn
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CLUES Simulation Databases =0

-
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VIRTUAL OBSERVATORY

o databases for halo catalogues of simulations

o database design similar to Millennium Simulation DB

o VO compliant

o direct SQL queries

Query Form
Credits
Documentation

Databases
CLUES

Private (MyDB) Databases
clues_guest_db (rw) (conte>

=

Al

| CLUES

GERMAN ASTRORHYSICAL

L)

ViRTuAL DBseRvATORY

Ecriin

Query the CLUES database

Place your SQL statement directly in the text area below and submit your request by pressing one of the ‘Submit buttons.
Please note, that there is a timeout and row limit for each query:

Streaming queries: return unlimited number of rows in CSV format and are cancelled after 420 seconds.

Browser queries: return a maximum of 1000 rows in HTML format and are cancelled after 30 seconds.

SELECT child.* FROM CLUES..FOFtree parent, CLUES..FOFtree child

WHERE
parent.fofTreeld = 100000000
AND
child.mass > 1.5
AND
child.fofTreeId BETWEEN parent.fofTreeId AND parent.lastProgld
ORDER BY

child.fofTreelID asc

| Query (stream) || Query(hmwser)| Maximum number of rows to return: 1000 ~

| Help |

Previous queries

List of all queries executed so far in this session.

Selecting a query will make it appear in the query window; the link will show all of them in a separate window.
il

Kristin Riebe, Arman Khalatyan:

VRE for CLUES

AG Bonn, September 2010 16
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Database design: Merger Trees = ==

o Halos grow via merging and accretion

o Merger trees represent the merging history of halos
o Proper indexing ensures quick access

o WHEB: http://charon.aip.de:8080/CLUES

time

Kristin Riebe, Arman Khalatyan: VRE for CLUES AG Bonn, September 2010 17



Summary and Outlook .

o Current state:
o Clues website
o Direct data access
o Analysis server with scientific software and libraries

o Databases with post processed data and simulations
metadata

> Work in progress:
> Queuing system for job submission

o> Automated analysis pipeline for common algorithms:
o Halos, Tracking, Profiles, Structure finders
> Remote rendering servers

2 Snhapshots or time evolution for different components
o Mock observational images

Kristin Riebe, Arman Khalatyan: VRE for CLUES AG Bonn, September 2010 18
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Additional Demo Slides GAVO

ASTROPI
RTUAL O

@ ...In case the live demo is not working ...
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Demo: Halo database
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VIRTUAL OBSERVATORY

o http://charon.aip.de:8080/CLUES

1) CLUES Project Databases - Mozilk
Datei Bearbeiten Ansicht Chron hen Exdras Hilfe

& c

CLUES Project Databases

% ([# nttpy/charon.aip.de8080/CLUES/

Query Form
i Query the CLUES database
Credits
. Place your SOL statement directly in the text area below and submit your request by pressing ene of the ‘Submit butians
Documentation Please note, thatthers is a imeout and row limit for each query’
Streaming queries: return unlimited number of rews in CSV format and are cancelled after 420 seconds.
BEBL'JS;;S Browser queries:  refurn a maximum of 1000 rows in HTML format and are cancelled after 30 seconds.
™

Private (MyDB) Databases
clues_guest_db (rw) (contex

;i[)

AIP

CLES Query (stream) | [ Query (browser )]

GERMAN ASTROPHYSICAL Help

GMO Previous queries
VAL

T List of all queries executed 50 far in this sessi

Maximum number of rows to refurn: 1000 ~

an.
Selecting a query will make it appear in the query window; the link will show all of them in a separate window,
Refreshing that window will load the latest queries again

SELECT child* FROM CLUES_FOFtree parent CLUES FOFtree chilc v Show all previous queries

/ Demo queries

- —

Demo queries

Click a button and the guery-text will appear in the guery window.
Haolding the mouse over the button will give a short explanation of the goal of the query.
These queries are described in detail an this page.

CLUESDemos: | @1 | (@2 | (@3 | (@31| (@4 | (05 | | @6 | [@81]

Kristin Riebe, Arman Khalatyan: VRE for CLUES

enter SQL query
directly

or choose
one of the
demo queries
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Demo: Halo database
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&
) |
AVO

¥ CLUES Project Databases - Mozilla Firefox
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

@ - ] http://charon.aip.de080/CLUES/MyDB

CLUES Project Databases

m

Query Form
E Query the CLUES database
Credits
. Flace your SQL statement directly in the text area below and submit your request by pressing one of the "Submit’ buttons.
Documentation Please note, that there is a imeout and row limit for each query:
Streaming queries: return unlimited number of rows in CSV format and are cancelled after 420 seconds.
Databases Browser queries:  return a maximum of 1000 rows in HTML format and are cancelled after 30 seconds.

CLUES

~ ; % TROM O A o~ ~ ;
Private (MyDB) Databases SELECT child.* FROM CLUES..FOFtree parent, CLUES..FOFtree child

WHERE
chiesouesTRdi{ qw]i(conte parent. fofTreeld = 100000000
AND
child.mass > 1.5
AND
child.fofTreeld BETWEEN parent.fofTreeld AND parent.mainleafld
ORDER BY

child.fofTreeld asc

AIP

CLUES‘ I Query (stream) “ Query {browser) ] Maximum number of rows to return: 10

GERMAN ASTROPHYSICAL Help

GMO Previous queries

VIRTUAL OBSERY " ” . = "
BT List of all queries executed so far in this session.

Choose streaming
or browser query

Selecting a query will make it appear in the query window; the link wi I

¢ f [T

Fertig

[ Query (streamy) “ Query (orowser) ]

[ Help ]

Kristin Riebe, Arman Khalatyan: VRE for CLUES
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emo: Halo database S0

VIRTUAL OBSERVATORY

o Browser queries return results at the bottom of the page

Cluery time (in millisec) = 6568
Mumber of rows retrieved from database = 61
Select an output format and press the "Get table™ button to open a new window with your data in the chosen table format.
Click "Plat" to start the VOPlot Ja Click on
= -] (- Plot ‘ ,Plot* button
fofTreeld  fofid mreesTapmomTuescenmammo T rasterogld | mainLeafld  treeRootld  ix iy iz | phkey X
100000000 | 200000000000000000 80 100000000 101381307 | 100000079 | 100000000 |7 |22 |7 | 2268612 | 14.8114 44 3871 155888  98.2516
100000001 790000000000000000 79 100000000 101325696 100000079 100000000 7 22 7 2268481 151894 456027 159192 103.35
100000002 | 730000000100000000 78 100000001 101210156 | 100000079 | 100000000 |7 | 22 |7 | 2268541 | 151739 | 453779 | 156978 | 90.3494
100000003 770000000100000000 77 100000002 101180115 100000079 100000000 7 22 7 2268541 151581 454253 156213 94.3416
100000004 | 760000000100000000 76 100000003 101159035 | 100000079 | 100000000 | 7 |22 |7 | 2268517 [ 15.0221 | 45.0658 15430 | 957431
100000005 750000000100000000 75 100000004 101125221 100000079 100000000 7 22 7 2268446 149952 451502 153954 112673
100000006 | 740000000100000000 | 74 100000005 101104133 | 100000079 | 100000000 | 7 | 22 |7 | 2268446 | 14.9748 | 451817 153394 | 114 542
100000007 730000000100000000 73 100000006 101081113 100000079 100000000 7 22 7 2268446 149474 451514 152582 109361
100000008 | 720000000100000000 72 100000007 101067172 | 100000079 | 100000000 | 7 |22 |7 | 2268441 [ 14951 | 452309 152142 | 109.211
100000009 710000000100000000 71 100000008 100917410 100000079 100000000 7 22 7 2268443 147183 453315 151695 136208
100000010 | 700000000100000000 70 100000009 100900720 | 100000079 | 100000000 |7 |22 |7 | 2268443 | 147004 | 453699 151163 | 130923
100000011 690000000100000000 69 100000010 100883229 100000079 100000000 7 22 7 2268443 146953 454074 150626 126.217
100000012 | 630000000100000000 68 100000011 100867125 100000079 | 100000000 |7 |22 |7 | 2268443 | 147 45.4543 150061 | 127.052
100000013 670000000100000000 67 100000012 100249045 100000079 100000000 7 22 7 2268411 14675 45506 149527 128073
100000014 | 660000000100000000 | 66 100000013 100810611 100000079 | 100000000 |7 |22 |7 | 2268411 | 146815 | 455568  14.8738 123493
L
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Demo: Halo database
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&
A [
AVO

¥ CLUES Project Databases - Mozilla Firefox
Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

- ] http://charon.aip.de080/CLUES/MyDB

CLUES Project Databases = CLUES Project Databases

For help on the use of VOPlot please visit the VOPlot site.
IfvOPlot does not work in your browser, you may consider using instead the VO tool TOPCAT for accessing and visua

The diagram shows the result of the following query:

SELECT child.* FROM CLUES..FOFtree parent, CLUES..FOFtree child

WHERE
parent.fofTreeld = 100000000
LND
child.mass > 1.5
LND
child.fofTreeld BETWEEN parent.fofTreeld AND parent.mainleafld
CRLER BY

child.fofTreeld asc

igqg the data set (see TOPCAT Access).

Fertig

File Mode View Functions Aladin Help
g
HiL X: Coordinate
T T T T T T T
Y : Coordinate
1.00000060 [ S
Ll Y: [ Jlog [ ]Rev
1.00000055 [ 1 fofTreeld =
£ X: [ JLog [ ]Rev
1.00000050 [ = 1 fofTreeld :
AL Filter
1.00000045 o 7
z MNone :
1 nnnnnnan - - A =1 overlav

New browser tab opened,
VOPIlot (Java applet) starts
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Demo: Halo database
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w
GAVO

VIRTUAL OBSERVATORY

Choose x and

CHIId.TC0TIYEE1d BEIWEEN Parent.ICTITEEld AND Darent.MalnLearlia
OERDER BY
child.fofTreelId aac
File Mode View Functions Aladin Help
]
10
' ¥: [ Jlog [ | Rev
1.00000080 mass -y
1.00000055 [
o |:| Leq |:| Rew
1.00000050 [
fofTreeld - |
1.00000045 [
fofTreeld :"
1.00000040 [ fof Orverl 3y
1.00000035 [
: tre Flot
' 1.00000030 el
1.00000025 lastFrogld
ol mainLeafld
treeRootld
1.00000015 [
IX -
1.00000010
1.00000005 [
Fertig
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Example: Mass history
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Mass

10

36

34r
32r
aar
281
26
241
2217
201
Z1.8T
16[
141
1.2
1.ar
nar
0.6 [
n4r

0z2[r
0oL

20

24

an

33

40

45 a0 55

treeSnapnum

g0

B4

70

74

1]

X.822

Y 282E2
Y: Log
mass
Mo Log
treeSnapnum
Filter

Mone

Mode |Select

-

time
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Adjust plot style

mass history of a halo
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Merger Tree

Example

-

Rev

X 617
Y:55
Log
treeSnapnum
Filter
MNone

Y:

g0y
FaT
O

4
[ ma=@e
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n
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m m ----.-n"--“- n
mn
" " ML .
-“ I -------“I- .
"u -l L L] ] n
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Example: Distribution of substructure ==

K178
- . Y 4327
A 458 \r
S i Ls R
45 6 '::- ; -
4547 - X L Rev
4527 LS -
L Filter
00 WLt Mone -
aa8r - i —
. LM e T ' Overlay
L L M. AP 1 Plot
MEMTT @Q bl
: R et Histogram
LA aa.a4r o .' ﬁ:_ﬁ __.-“ —= i
44.27 TSRO )
. - b St e g s ﬂ j
44.0r ﬂ ﬂ
4381 J ﬂ
436 - v B
434 S - J_.“, e
43.217 :
Mode |Select -
43.01
4281
426
13.0 13.5 14.0 145 15.0 15.8 16.0 16.5 17.0 17.8
X

X position
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