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Outline

Introduction: CLUES project

Virtual Research Environment for CLUES

CLUES Website

CoSiMM 
(Collaborative Simulation Metadata Management)

CLUES Halo Database

Outlook
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CLUES project

Constrained Local UniversE Simulations
~ 40 scientists from > 10 countries
reproduce local universe:

cosmological simulations
constrained initial conditions

resimulate with higher resolution

MW

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

contours of clusters 
in the local universe 

(Hudson 1993)
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Workflow

Cosmological Model
+ constraints

analyse

share results

publish results

compare with 
observations

run the 
simulation

store data
simulation snapshots computer cluster

most of the CPU time

most of the
human time

several TB of data at 
different SC centers

the model:
initial conditions
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Overcoming the problems

Post 
processing

Data 
centralisation

Analysis Cluster (erebos)
With scientific software and libraries

Analysis Cluster (erebos)
With scientific software and libraries

Data Servers (erebos, charon)Data Servers (erebos, charon)

Database Servers (alma003, eos)Database Servers (alma003, eos)

Halo Database (Demo)Halo Database (Demo)

CoSiMM: 
overview on simulation data (Demo) 

CoSiMM: 
overview on simulation data (Demo) 

Users
CLUES 
Website
CLUES 
Website

Web 
Servers 
(nyx, eos)
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CLUES Website and CMS

http://www.clues-project.org
exchange images, movies, talks, 
useful for public outreach
overview on data locations

simple content management 
system (CMS):

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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VRE Vision.

8

PB?

methods

Join?

ServicesServices

GPUS

GPUS

CPUS
CPUS

CPUS

STORAGE/DBSTORAGE/DB

Computing 
resources
Computing 
resources

GRID?GRID?

Tb 
data
Tb 

data

Simulations

ResourcesResources
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The Collaborative Simulation MetaData Management: C oSiMM

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

ResourcesResources

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

MySQL, PHP and MySQL, PHP and 
AJAXAJAX based UI allow based UI allow 
to hide the complex to hide the complex 
structure of the structure of the 
database.database.

AWebTemplateAWebTemplate
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CoSiMM: Diagram
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ProjectsProjects

Frame WorkFrame Work

Initial ConditionsInitial Conditions

SimulationsSimulations

Simulation FilesSimulation Files

InstituteInstitute
MachinesMachines

CreatorCreator

CodesCodes

Cosmological 
Parameters

Cosmological 
Parameters

Galaxy ModelGalaxy Model

CodeCode

CLUES/BOLSHOI/ISOGALCLUESCLUES//BOLSHOIBOLSHOI //ISOGALISOGAL

Path/ Retrieval info/ 
Permission level

Path/ Retrieval info/ 
Permission level

MachinesMachines

CreatorCreator

Particle InfoParticle Info

CodesCodes

More specific detailsMore specific details

ART
MPI_ART
P-Gadget2
…
----------------
AHF
AFOF
FOF
….

ART
MPI_ART
P-Gadget2
…
----------------
AHF
AFOF
FOF
….

Legend:
tabletable

RecordRecord

CoSiMM DiagramCoSiMM DiagramCoSiMM Diagram

Simulation Catalogues\Database 
\Tables

Simulation Catalogues\Database 
\Tables

Simulation/AnalysisSimulation /Analysis

DB CatalogDB Catalog

Kristin’s DEMO.
It is also 

important for 
Remote tools
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Diagram-1
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Diagram-2
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AWebTemplate

Libraries: JQuery-1.4.2 and JQuery-UI 1.8(included in 
package)
Many useful plug-ins: Tables, Trees, Menu, Forms

13
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DEMOS(Arman)

CLUES 
TreeView
Direct query interface
Remote rendering prospects.

14
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Kristin’s turn

15
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CLUES Simulation Databases

databases for halo catalogues of simulations 
database design similar to Millennium Simulation DB
VO compliant
direct SQL queries
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Database design: Merger Trees

Halos grow via merging and accretion
Merger trees represent the merging history of halos
Proper indexing ensures quick access
WEB: http://charon.aip.de:8080/CLUES
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Summary and Outlook

Current state:
Clues website 
Direct data access
Analysis server with scientific software and libraries
Databases with post processed data and simulations 
metadata

Work in progress:
Queuing system for job submission
Automated analysis pipeline for common algorithms:

Halos, Tracking, Profiles, Structure finders

Remote rendering servers 
Snapshots or time evolution for different components
Mock observational images
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Additional Demo Slides

... in case the live demo is not working ...
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http://charon.aip.de:8080/CLUES

Demo: Halo database

enter SQL query 
directly

or choose 
one of the 

demo queries
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Demo: Halo database

Choose streaming 
or browser query
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Demo: Halo database

Browser queries return results at the bottom of the page

Click on 
„Plot“ button
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Demo: Halo database

New browser tab opened,
VOPlot (Java applet) starts
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Demo: Halo database

Choose x and 
y axis

Click „Plot“
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Example: Mass history

Adjust plot style

mass history of a halo

mass

time
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Example: Merger Tree

time

y position
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Example: Distribution of substructure

x position

y position


