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A user wants to interpretate absorptions / emissions in interstellar / intergalactic media

He needs access to simulation / modelisation codes : l

® Photo-dominated regions code (Ex: PDR)
Photo-ionized regions code (Ex : CLOUDY)

solves micro-physics :
chemistry, thermal balance, excitation

® Hydrodynamical / MHD code
solves dynamics : a collapse, a shock

e Eventually radiative transfer codes

First step : To be able to run simulation codes

Registries

:‘ l
PDR code ‘rodynamic |

Radiative code

Molecular physics
databases




Objectives :

* Find codes in the VO

e Give access to simulation codes

* Give access to computing facilities

e Should be useable by non-specialists
e documentation
e friendly interface

e Codes in the VO should allow all possibilities than in non-VO mode

» Association of codes should be easy : Workflows



VU Paris datacenter

Access to codes in the gl "Pemmlﬂ“umémpre

Registration in Astrogrid

* Installation of Astrogrid at the Observatory of Paris
* Registration of the Meudon PDR code as a CEA service

* Description of parameters (xml file) : generates a generic interface

<CmdLineParameterDefn fileRef="true" type="binary" name="chimie">

<agpd:UI_Name>Chemistry file</agpd:UI_Name>

<agpd:UI_Description>Name of the chemistry file to use. If no chemistry file ... </agpd:UI_Description>
</CmdLineParameterDefn>

<CmdLineParameterDefn fileRef="false" type="text" name="srcpp">
<agpd:UI_Name>External radiation source (type spectral)</agpd:UI_Name>
<agpd:UI_Description>Add to the UV field the radiation field of a star ... </agpd:UI_Description>
<agpd:DefaultValue>B 1</agpd:DefaultValue>
<agpd:OptionlList>
<agpd:0ptionVal>0 3</agpd:0OptionVal>
<agpd:0OptionVal>0 5</agpd:0OptionVal>
<agpd:OptionVal>0 8</agpd:OptionVal>
<agpd:OptionVal>B 0@</agpd:OptionVal>
<agpd:0OptionVal>B 1</agpd:OptionVal>

<ExecutionPath>/www/astrogrid-data/commandline-cec/apps/lancement_pdr.tcsh</ExecutionPath>
<LongName>Meudon PDR code</LongName>

<Description>The Meudon PDR code is a tool .... </Description>
<ReferenceURL>http://aristote.obspm.fr/MIS</ReferencelURL>




Access to codes in the -4l PertailiNuméig

VU Paris datacenter

SESXS) AstroGrid Workbench

—f Data Discovery Data Analysis System Services Helper Applications Advanced ‘.—

dall A W L 060 Task Launcher - Meudon PDR code
m M M M= =[] Created by VO Paris

T

Task Launcher Science Worlkflows Worlkflow Builder Myspace
[ | [ | [ | |I'IIDLII'S
. MNarme Value Refi Rep Dell
% ; ] .
O Zzz : Chemistry file iwo:/juk.ac.le.star/FranckLePetit¥Drco... @
Number of global iterations 10 (]
Task Launcher - Meudon PDR code A in[Egl’B[iDn limit 1.00E+00 =l
Created by VO Paris Initial density (cm-3) 1.00E+03 (]
E— ~ | Scaling factor of the radiation f...| 1.00E+00 []
Select an Application: - . — —
Find: | POR seareiY) O Full Search @ | 'Scaling factor of the radiation f... 1.00E+00 ]
e : e £ = L g External radiation source (typ... B 1 (]
= = . & | Distance of the source (pc) 0.00E+00 B
= _ lonization rate by cosmic rays 5.00E+00 [ ]
|*55| Deital s oA Fiter ] U > Thermal equilibrium true [ ] 2
[ igit ~Filn 4 .. . . — :
5 el LBl Bl — i a Initial temperature (in Kelvin) 1.00E+0D2 [ ] v
r;\ {:]f
' Details _[
"_| Meudon PDR code E
a
8 Meudon PDR code, ivo:/lobspm. fripdr ‘
S| Type: Long-running Task E
T & Outputs:
Further information - http://aristote.obspm.fr/MIS | MNarne Value Refi Re el
S| Type- Other | . — : — B :
S| Subject - 77? il dernier_binaire.bin '=]
| avant_dernier_binaire.bin [ ]
g || |[fmterfaces Results file del_3 ]
£ o
E @ simple =
r_r‘_'ﬁ Inputs - chimie, ifafm, Avmax, densh, radm, radp, srcpp, d_sour, fmrc, ieqth, tgaz, ifisob, presse, L2
vturb, itrfer, jfgkh2, 10h2, ichh2, los_ext, rrr, cdunit, alb, gg, gratio, rhogr, alpgr, rgrmin, rgrmax,
iforh2, istic
‘E Outputs - dernier_binaire.bin, avant_dernier_binaire.bin, modele é‘
. S
v1|  Parameter Details ]
L 2
Name Type Description -
Scaling factor of the UV field scaling factor on the right side of the cloud (back of the

radiation field (right side) double g:zrug?l ;J;g l_g;egth il :iedréli;?lggi}:-? {;:gllnd choose (0 and do not introduce a

_ ~ ‘ Ratio between visual extinction and reddening. This value is linked
R=Av/E(B-V) double to the choice of the ligne of sight. Typical value for the Galaxy is 3.1

: If checked, pressure will be kept constant at the value in the next
Isobaric Model boclean field (density and temperature will vary accordingly)
Minimum grain radius double Minimal radius of dust grains in cm ; Typical value: 3.0E-7 cm i

- . . . Contral the distribution of enerov durine H? formation on dust +
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VU Paris datacenter

OO0 MySpace Browser ®06 VO Lookout
% | ot = 2ol = %| &
Z 0 8 |er || D] 1B |D) %] X %] = [ m[%]v]
home = chimie06.chi Q Messages Subject Cate From
' ) = Poel fin.fi b < Queries Status Change 05/04/07 10:53 ivo: / fobspm.fr/ast...
P “» SlapExampleResults = tPoelmanfin.fits v ﬁTasks Status Change 05/04/07 10:56 ivo:/ fobspm.fr/ast...
P vorable % obspm.fr/pdr Status Change 20/04/07 12516 !vniﬁnbspm.frfast...
Result |20/04/07 12:16 ivo: //obspm.fr/ast...
k> %= PDR & obspm.fr/pdr
& obspm.fr/pdr
~ i i obspm.fr/pdr
: - P & Workflows
1 Properties a
chimie06.chi
Created
13 déc. 2006 11:58:50 -
Modified
13 déc. 2006 11:58:53
Mode Ivorn =
ivo://uk.ac.le.star/filemanager# Subject: Result
node-22181 Date: Fri Apr 20 12:16:26 CEST 2007
Size From: _ _ ‘
123 Kb ivo:/fobspm.fr/astrogrid-cea-commandline#cea:vo.obspm.fr/145.238.2.250/117
_ 5763185911:1522882793
Store Results
ivo:/ fuk.ac.le.star/filestore-001

MySpace

& dernier_binaire.bin

&7 avant_dernier_binaire.bin

& modele

Lookout



Astrogrid VO-Paris VO-Paris
(England) Portal Computing center

| XML
description

\— Referenced by an URI

On VO-Paris portal (where Astrogrid is installed)
e XML description of services
e Shell scripts corresponding to services



Astrogrid VO-Paris VO-Paris
(England) Portal Computing center

description

==

\— Referenced by an URI

* Services are harvested by Astrogrid
* ldentified by an UR|



Astrogrid VO-Paris VO-Paris
(England) Portal Computing center

description

] —

\— Referenced by an URI

Computing center
* Shell script to command the execution
e Compiled code



VO-Paris VO-Paris
Portal Computing center

Astrogrid
(England)

Temporary Directory

|| XML _

\— Referenced by an URI

description

806 Task Launcher - Meudon PDR code

! Created by VO Paris
inputs e Parameters are transmitted as
Chemistry file ivo:/juk.ac.le.star/FranckLePetit#Drco... o
¢ ) )
e Latesos I command lines parameters
Initial density (cm-3) 1.00E+03

[Scaling factor of the radiation f... 1.00E+00

0 o I 4

§ scaling factor of the radiation f... 1.00E+00
g External radiation source (typ... B 1
6 Distance of the source (pc) 0.00E+00
lonization rate by cosmic rays  5.00E+00 Y S h I I M t t' t
_ | Thermal equilorium €ll SCript on COIIIPU INg center
@ | Initial temperature (in Kelvin) 1.00E+02
3 .

transforms them in the input file

0606 AstroGrid Workbench

! Data Discovery  Data Analysis System Services Helper Applications Advanced .
) | | | ) Qutputs: Walted by the Code
@:ﬁ f&st‘{é~ ﬂ&“{{d {g Name Value Refi Rep Dell
Hd | Crid | e W e e o
Task Launcher Science Workflows Workflow Builder Myspace nt_dernier_binaire.bin =

sults file decl_3

* multi-user :
copy of the executable +
parameters and data



VU Paris datacenter

AstroGrid Workbench

"-"'-&n —[ Data Discovery Data Analysis System Services Helper Applications Advanced ]—

1EIEAE:

Task Launcher Science Workflows Worlkflow Builder Myspace

|i| Q‘g Zzz y:

.. TII.-! .

b

VO Lookout

Subject Date From
> Q"' Queries Status Change 05/04/07 10:53 ivo:/ jobspm.fr/ast...
i v ﬁ‘}Tasks Status Change 05/04,/07 10:56 ?vo:”obspm.fr,fast...
obspm.fr/pdr Staws Change 20/04/07 12:16 ivo:/ fobspm.frjast...
= obspm.ir/p [Result |20/04/07 12:16  ivo://obspm.fr/ast...

obspm.fripdr

obspm.fripdr

il obspm.fripdr
» = Workflows

Code and
Computing facilities

Subject: Result

Date: Fri Apr 20 12:16:26 CEST 2007

From:

ivo://obspm.fr/astrogrid-cea-commandline#cea:vo.obspm. fr/145.238.2.250/117
5763185911:1522882793

Results

" dernier_binaire.bin

& avant_dernier_binaire.bin
&" modele

;f:t\ oo i S q\v\‘\w"w‘



Advantages :

e Easy to use

* Produces automaticaly a generic interface
e Description of parameters, default values

e Use “ldentification” from Astrogrid

e Can run codes on computing centers

e Access to MySpace (disk storage accessible from anywhere)

Drawbacks :

e Generic interface

* Not adapted to non specialists

* Not linked to the code
e Developpement of the code more complex
e No verification of parameters
* No link between parameters

e Not possible to visualize parameters (curves)

' Security Info XML  Parameter | O

ene Task Launcher - Meudon PDR code
i (== 1] Created by VO Paris

Inputs

Narme Value Ref. Rep Dell
Chemistry file ivo://uk.ac.le.star/FranckLePetit#Drco... W
Number of global iterations 10 ]

Ay integration limit 1.00E+00 ]
Initial density (cm-3) 1.00E+03 -
1 Scaling factor of the radiation f.../1.00E+00 B
E Scaling factor of the radiation f... 1.00E+00 ]
S| External radiation source (typ... B 1 =
5 Distance of the source (pc) 0.00E+00 -
lonization rate by cosmic rays 5.00E+00 —
Thermal equilibrium true ]
@ | [Initial temperature (in Kelvin) 1.00E+02 O

Qutputs:

Name WVal Refi Rep Dell
dernier_binaire.bin -
avant_dernier_binaire.bin -

Results file del_3 -




Codes in Astrogrid

Specific interface communicating with Astrogid : ASTRO RUNTIME

806 The Meudon PDR code

e e Structuration of parameters
{Cloud parameters | Grains parameters = Transfer ‘ (] Relations between Parameters
Vodel name model e Link between code and interface

Chemistry file chimie06.chi (" Browse ) .
ize () o e Code is more easy to develop
Density [cm-3] 100

Radiation field (left) 1 ® DOCU mentatio n

oo B * Vizualisation tools
1 External source
Spectral type BLV -
User defined source Browse 666 Dust extinction plot
Distance [pc] -0.0
™ LMC |:i OO0 : e
Thermal balance \ Inident radiation field plot
\ 10
Temperature [K] 100 a -
v - < E replot ¢ Plot )
Equation of state Constant density ﬂ "1 Symetrical profile
102 L]
Specific density profile Browse T T T T T T T T ™ Galaxy ®
SMC ® N
12F .
Pressure [cm-3 K] 6000 LMG = Radiation field 1
C i o 50 11F 8 ™ External source
osmic rays ionization rate 2. ol | R — B
Turbulent velocity [km/s] 2.0 val | User defined source ——
oBl i Distance [pc] -0.1
a7l | @ replot ( Plot _)
Number of iterations 8 ( Launch ) ( Launch on Astrogrid ) o=l | oS R
' B
04r 18 i
16} 1
oar 14t 1
ozr ] 1.2 .
01 - 10} :
| | | { { | | | | o8l J
10 15 20 25 30 35 40 45 50 = |
x10° 0'4
[\ Close -) 02 .-""'_'-‘-'-—-.._____ 1
0.0 — =




Usecase

VU Paris datacenter

‘Portail"Numerique

. . Astro Runtime

-

000 MySpace Browser (B =)y An API fnr the VO
T ENERER

home  _chimieob.chi
B

b *» SiapExampleResults =| tPoelmanfin.fits

P “ votable
> % PDR

get XML template

i Properties

®e06 The Meudon PDR code
File Help Plot

—{»Eloud—parameters# Crains parameters = Transfer ]

chimie06.chi

Created

13 déc. 2006 11:58:50
Modified

13 déc. 2006 11:58:53

Node Ivorn

Size

Store

ivo:/ fuk.ac.le.star/filemanager#
node-22181

123 Kb

ivo:/ fuk.ac.le.star/filestore-001

[SXSXS)

VO Lookout

0 Messages
» 4" Queries
v "{S Tasks

& obspm.fr/pdr

& obspm.fr/pdr

& obspm.fripdr

# obspm.fr/pdr
> B Workflows

Subject

Status Change
Status Change
Status Change

05/04
05/04
20/04

Result

|20/04

Model name [model|

Chemistry file chimie06.chi

Size (Av) 1.0

Density [cm-3] 100

Radiation field (left)

Radiation field (right)
| External source

Spectral type

User defined source

Distance [pc]
g Thermal balance
Temperature [K] 100

[ Browse )

Equation of state [ Constant density

%) ) symetrical profile

Specific density profile

Pressure [cm-3 K] 6000

( Browse )

Cosmic rays ionization rate 2.0

Turbulent velocity [km/s] 2.0

Number of iterations 8

(“Launch ) ( Launch on Astrogrid )

Subject: Result

Date: Fri Apr 20 12:16:26 CEST 2007

From:

ivo:/l(;bspln.frlasn'ogrid-eea-mﬂmmmlhle#oea:vo.obspm.frl 145.238.2.250/117

5763185911:1522882793
Results

&d” dernier_binaire.bin

&4" avant_dernier_binaire.bin

& model

Reqgistries

Services
identified by URI

Computing center
(VO-Paris)




* Problem of portability :
e fits (only data at present - metadata will come later in VO-Table)

e Outputs of models / simulation codes
* Some are observables : Spectrum, intensities, column densities
* Some are not observables : abundances, excitation, physical processes ...

Fits data
Parameters
* Access to output
* on the computer it has run Abundances
e on MySpace (with Astro-runtime) Hl H | C
e Data are not big compared to cosmological codes

= download all results

Heating Rates

P1||P2 | P3

Spectrum




@ PdrGui

a6 AstroGrid Workbench

_ Data Discovery  Data Analysis  System Services  Helper Applications 1

EE mer. 12:17 +

Q

™y

user selection

| Astre ] | AV [magl H lem-3) HZ 3] He [m-3) C fom-3) €0 feen-3)
. ‘E;:H Agtye A WISESISERAT  OOISISINISENI0N 999MIITIO6L.. LEIMIBOSTEL . A IEIATOSESIETES.. [y
| u 4,99550900000009 0O CSHIIRNESIE0LY  D.OLS3SST401I700000 9.0904343072182.. LB1743855020 . 4 3BELTFTESIEITIE. L
e Coitncn L _ TTO66 MySpace Browser [31298731801  [.01535828258B634717 9.9994343076143... LE1744770089, .. 4.3863030805267703. .
Task Launcher Warkflaws Workflow Builder Myse e EERDCE [30910581226  0.015360225032492326 9.9904343979173... 1L.A1745234296... 4.366394370852126E...
% || Iul = 1 |“'E LIk | ""I X 03TH2 38371 DOLS3EIRBE2TAET4ER4 9 5004343080321, 1 B1T45815256. . 4 JBESIGE0644T064T.
: &3 home T DSOGZSI?  OOISISSIIBOTACS 9 9RONSAIGHIED . L6I7ATATIRS.. A SBGBNHOSITTT. |-
u (7} F 5 SiapExampleResults |Z] tPoelmanfin.fits i e e n s as e ees e me s o e e e e e e ese eeee e
F % votable
80a PDR Simulation W FOR
ALY View Plot Scripn Fits Help & Y e election
-~ U
Dpen... 0 PORincerface/ Janathan | 7maid?/fits oPoelmanfinfics
Open MySpace... e T - i Properties & file Mode Wiew Functians Aladin Help r
Exit “a chimie0&.chi x1o * Table 1 K0
l'.! Column densities Created | T T T T T {I.1.1'I.A"-":H E ¥:9 456E1
> & Unes 13 déc. 2006 11:58:50 - (AnAv:H2 B yorable
B % Crains propertics Maodified L I T f i
B & Radiation field 13 déc. 2006 11:58:53 voe - h | {1]vOTable. 1 -+
¥ % Chemistry Maode Ivorn Resource
. . o i
B % Arrays sizes |DEVELOPPER/RODT frue /- 1/null] ::"’éf‘r';';'?gi"-““”r"‘“"""‘g"* Lo Resource_1 -+
F % List of species and modecular mass [DEVELOPPER/ROOT true - 1/ null] Sjze L bes r ) Tahle
B % Mumibers of special species [DEVELOPPER/ROCT /truey/- 1/ null] 123 Kb oea [ (Table_1 %
¥ ' Cecmetry [USER/ROOT true/-1fnull] Store el \ . ' )
& Opical depeh |10/ mag) ivo:f fuk.ac.le.star/filestore-001 ) \ x W g [ Rev
& Ay [1Dymag) s .. +
% Distance [1D/pc] o8s |- 1 Y: [ liog [ ]Rev
¥ 4 Structure [USERSROOT true,/- 1 frull] 1..-9— asn b i (Hz a
T 1DK] A
L Tempernure 110/ 5 e | ] Filter | Subset
L% Praten density [10/em-3] 2 [ [
b % Abundances [USER[ROOT true 1, null] momr % ] o m
L% Speries with excitation |DEVELOPPERRODT/false/- 1 /null] E, p.45 —pr W overlay
B % H2 farmation on dust [USERSCHEMISTRY.FO furue/- 1imull] - Pl _ » Same plat Mew plot
¥ i Phatodsssociation rates [USERSCHEMISTRY.PH/true/ - 1null] rd Flot -
& o1 S . —
LR s [10ys-1] o | i istogram
% k2 [10¥s-1] as |-
L% e [1005-1] \ E ﬂ] E
B & Formation and destruction rates USER/CHEMISTRY.FO/true /- 1 fnull] e \\ & = ]
B & Radius and ssrface [USERIGRAIMN SIZE/trse - 1 null] CALIN 17 ™ T EJ E] ﬂ
r Ll
i Dust temperature |USERCRAIN.TEMP frrue /- 1/ null] WRTI ,A/
Z # 4
T <
| Mumof plots  Ix1 ke

50 1e-02

50 1e-01

log{AV [mag]), bog(AV [mag])

WO S L D r@eRC AR S T Al

Read fits output file (local computer or MySpace)

¢ Send results in VO-Plot

e ASCII file
e VO-Table

e Comparison of models

e Plastic



Outputs " Portail Numerique

VU Paris datacenter

Code & ]
Computing facilities

Objectives :

ogrid / Astro Runtime
e (Give access to simulation codes

e Give access to computing facilities

e Should be useable by non-specialists
e documentation e
e friendly interface

e Codes in the VO should allow all possibilities as in non-VO mode
Next step :

o \Workflows



[ |

Workflows TR Nun

VU Paris datacenter

PDR codes / Photo-ionization codes: Hydrodynamic | N-body

| dimension.-i few P?i.nts - e » 3 dimensions = lots of points
Lots of physical quantities S few physical quantities

MOy M PDR Simulation

File View Plot S5cript Fits Help

% J'UsersJ'franckJ'Astmf{JWF'drlnterf’a‘ceJ'Jﬂnatham'?mai[}l?ffits;'tP/f \
P % Model parameters v
¥ ‘% Heating & Cooling
¥ ‘% Heating [USER/HEATCOOL true/-1/null]
® Total heating [1D/erg cm-3 5-1]

Local Computer -shocks

® Photoelectric heating [1D/erg cm-3 5-1]
L® H2 on grains heating [1D/erg cm-3 s-1]

L® HD on grains heating [1D/erg cm-3 s-1]

SNAP
< >

get some physical
quantities for all spatial

® Heating by photoprocesses [1D/erg cm-3 5-1]

® Cosmic rays heating [1D/erg cm-3 5-1]

L® csecondary photons heating [1D/erg cm-3 s-1]
L® Chemistry heating [1D/erg cm-3 s-1]

“® Turbulence heating [1D/erg cm-3 5-1]
b & Cooling [USER/HEATCOOL /true/-1/null]
P 5 Mixte [USER/HEATCOOL true /- 1/null]

transfer code

® Column densities POintS

b % Lines

b % Grains properties

- % Radiation field

B % Chemistry

P % Arrays sizes [DEVELOPPER/ROOT ftrue/-1/null]

P % List of species and molecular mass [DEVELOPPER/ROOT true /- 1/null]

b % Numbers of special species [DEVELOPPER/ROOT /trugi-tioulll I

P % Geometry [USER/ROQT true/-1/null] 1

P S Structure [USER/ROOT/true /-1 /null] l

P % Abundances [USER/ROOT true/1/null] | I
® Species with excitation [DEVELOPPER/ROOT false /-

P % HZ2 formation on dust [USER/CHEMISTRY.FO ftrue /-1

P % Photodisseciation rates [USER/CHEMISTRY.PH/true /-

P % Formation and destruction rates [USER/CHEMISTRY.

P % Radius and surface [USER/GRAIN.SIZE/true /-1 /null] DataBase

P % Dust temperature [USER/CRAIN.TEMP true/-1/null]

Btn




