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SImDM implementations at Paris Observatory-

Implementations at Paris Observatory

Past implementations (pre-SimDM) :
« DEUVO Cosmological simulations

* GALMER Galaxies mergers simulations
http://galmer.obspm.fr

2 implementations with SimDM

 ISMDB PDR models (1D stationary code)
. .Ig.ni;gt.ig.n Dissociation “snow line" |
HII region front . . front ..o Cold molecular gas
NS H Hz2 €O
N s, ge/c/ Hz0-ice  CO-ice
NS photons,

e Starformat 3D+time MHD simulations
=> pbecomes Galactica developed at CEA
http://www.galactica-simulations.eu/db/




PDR code

PDR code:

® computes the atomic and molecular structure
of interstellar clouds.

® analysis of physical and chemical processes

::Cloudyu_like COde HIT region — Tront, 2 “snow line”

y” Atom Cold molecular gas \

\_/‘\ (oL H+ H H: H, co
- H+ :
> cs/¢/co : :
UL Hz20-ice  CO-ice
NS / photons|

Main parameters:
e UV intensity radiation field
e density, pressure

e metallicity and elemental abundances
® cosmic ray ionisation rate PDR code

Atomic & molecular data

* lines /*
e guantum levels

¢ collision rates
* chemical reaction rates
® photo-reaction cross sections
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Mapping of the PDR code and its results on SimDM

ISMDB : Interstellar Medium Database
http://ismdb.obspm.fr

IS MServices CODES ISMDB TOOLS TECHNOLOGIES PARTNERS REGISTRATION

ISMDB - Projects portal

Produced by

Isobaric PDR 1.5.4 models Meudon [Mteam
Date: August 26, 2021 Code: PDR 1.5.4 (2090), Project ID: P154G3_P 210723 ISMServices
Explored parameters Min Max e — i
- - - sotrog HHCct C CO Molecular H, H . -
One grid of simulations max mag AR
Pressure le+03 le+11 cm-3 K _

~ 1 E3 = 1 E4 PDR mOdeIS chi front 1 1e+06  ISRF idserd - Browse models

Description

This grid of isobaric PDR 1.5.4 models (revision 2090) covers photo-dominated regions conditions. Explored parameters are gas thermal pressure,
UV radiation field intensity and size of the cloud. The full grid contains 4200 2-side models with the back side of the cloud illuminated by the
ISRF.

The chemistry takes into account 240 species, including 13C and 180 isotopes, linked by 8000 chemical reaction. No surface reactions are
considered excepted for H2 formation.

Produced by

. Meudon ISMteam

Isochoric PDR 1.5.4 models

Date: August 26, 2021 Code: PDR 1.5.4 (2090), Project ID: P154G3_n_210723 ISMServices

Explored parameters Min  Max ' | '

AVmax 1 40 mag sae. M % ot GHEEEEERN w, X ISAF Fit models to observations
f 5ta%0 0GuANON: My = constant

nH 10 le+10 cm-3
ekt o Browse models

chi front 1 le+06 ISRF S

Description




Mapping of the PDR code and its results on SimDM
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Mapping of the PDR code and its results on SimDM

SimDM Simulations Meta Model

T instance of

PDR Simulations Data Model

SimDM class

Input parameters

* density

UV radiation field
* size of cloud

About 20 metadata

PDR DM class Project Party
PDR Grid party
>~
Simulation Simulator
PDR Model PDR Code
& *
ParameterSetting InputParameter
parameter setting input parameter ] y
L ParameterGroup
parameter group
OutputDataset OutputDataObjectType
output dataset output data object type
P

StatisticalSummary

Property I

statistical summary

property ’

|

.

PropertyGroup

Properties

* Line intensities

* Column densities
 max/min temperature

About 150 000 metadata

property group




Mapping of the PDR code and its results on SimDM

Some freedoms with SimDM

ﬁ <<m;delelemem»>
e‘:‘::’ptt "Reg:VOResource"} = - Pa.rty
T Bt B e L]
:laefzr;fim;tea:ég]scripdan 0 s:ring [1}{maxLength = -1} -address : griqg [0.1] M
1. We merged Party and Contact (seems was frﬁifi%’f‘;zﬂ:fgfﬁg..1,[ & Ry o
the case in old SimDM anyway) s D T
1 -resource * A
2.  We skipped the ProjectResource interface ¢ ] o ==
(also not sure was present in old SimDM) prem=\ZF,

Experiment part

ObjectCollection
: The most critical point introduced in recent SimDM
-collection
e allow for nested datasets.
DataObject -object
<, 1. For our single object "molecular cloud" we had

A onedt 3K | to do the trick of defining datasets of 1 object
and define "StatisticalSummary" with
"statistic"="value"

ObjectReference

reference 2. Is very powerful but also can bring real

0.4 | property complexity for a client when encoded in an
exchange format (VOTable in SImDAL, see
e iialue VODML) due to the nesting.

-stringValue : string [0..1]
-numericyalue : Quantity [0..1]




Production of metadata

The production of metadata for SimDM is integrated inside the code

Input PDR code
parameters
N J
Solve
Atomic & | the ,
molecular Physics HDF5 file
data )
o Raw data
® atoms & molecules line lists
® Finstein radiative coefficients Metadata
® collision rates

® chemical reaction rates

— L] Aumeve 0 —

DAT | VO-Table

Standardised format Chemistry L - - Y
1 e
(IVOA + specific) o
analyser
ISMDB & Analysis tools ' N

g "B ——e
can be used by Platform . * - -
codes e | - . -

SimDAL 'lc‘uum",,,‘_ B
PDR Code ISMDB - -

Shock Code




Production of metadata : dataset

Most of SImDM metadata are stored in HDF5 files

Data - Code results

Intensities

Integrated
Quantities I

Dataset1 (ex: intensities face on)

Dataset2 (ex: intensities angle 30°)

Dataset1 (ex: Column densities)

 HDF5 with a metadata table
e raw data (all guantities
computed by the code)
® metadata : datatype, utype,
unit, SKOS concept, ...

Densities

Dataset1 (ex: densities)

Dataset?2 (ex: column densities as a function of position)

Poulions I e statistic file

Dataset1 (ex: input parameters)
1
Metadata

Dataset2 (ex: informations)

Metadata Objectiype Metadata tables that contains :
* List of object types
— e SimDM attributes for all

quantities computed by the
code & Input parameters, ...



Production of metadata : dataset

How SimDM attributes are stored in HDF5 files

HDFView 3.1.2

Content of the HDF5 file =\
with HDFView

@ am

Recent Files /Usersffranck/Desktop/AnalyzePDR/ModelsHDF5/ISMDB_v1/DM54NoPAH_A1e0p3p5e7r3p5e3_s_20.hdf5 ° Clear Text
v DM54NoPAH_A1e0p3p5e7r3p5e3_s_20.
v @ Integrated quantities
> C)Auxiliary
Column densities
> (C)Excitation
> C)Intensities
v {@Local quantities
> C)Auxiliary
v @ Densities
olumn densities

General Object Info

Attribute Creation Order:  Creation Order NOT Tracked

Number of attributes = 1

Name Type
CLA... String, length = variable, padding = HS5T_STR_NULLTERM, cset = H5T_CSET_AS... Scalar

Array Size Value[50](...)
TABLE

v ‘@Metadata
MetaData_ObjectType

B¥ Metadata

SimDM attributes
* Properties, Input Parameters
* ObjectTypes

CLASS at /Local quantities/Densities/Densities/ |[DM54NoPAH_AleUp3pbe/r3pbes_s_20.ndth In JUsers/tranck/Desktop/AnalyzePDR/ModelsHDF5/ISMDB_v1] | dimsU, startU, countl, stride
Metadata at /Metadata/ [DM54NoPAH_A1eOp3p5e7r3p5e3_s_20.hdf5 in [Users/franck/Desktop/AnalyzePDR/ModelsHDF5/ISMDB_v1] [ dims0x1, startOx0, count33363x13, stride1x1 ]

<

SimDM attributes

B>

Description

0 AEEEE o b O Col.  Content Description
F Zi V Helg
Path towards
Row [ 0 + lcolD 1 _ I% H 0l 0 the dataset
Name of the
o 1 3 4 5 7 1 dataset

M eta d ata [} /Local quantities/Chemistry/13C_180  Densities 13C_180 0 dens_spec_13c_180 n(13C_180) real cm-3 http://purl.ot
1 /Local quantities/Chemistry/13C Densities 13C 0 dens_spec_13c n(13C) real cm-3 http://purl.ot
2 /Local quantftres/Chemfstry/lSCHZ DenSftfes 13CH2 0 dens_spec_13ch2 n(13CH2) real cm-3 http://purl.or ID of the quantity. These IDs must be unique in the HDFS file.

Egg 3 /Local quantities/Chemistry/13CH2+ Densities 13CH2+ 0 dens_spec_13ch2p n(13CH2+) real cm-3 http://purl.or
4 /Local quantities/Chemistry/13CH3 Densities 13CH3 0 dens_spec_13ch3 n(13CH3) real cm-3 http://purl.or

HDF5 O 5 /Local quantities/Chemistry/13CH3+  Densities 13CH3+ 0 dens_spec_13ch3p n(13CH3+) real cm-3 http://purl.ot Human readable name of the quantity. These strings are presented in User Interfaces and some must not be
6 /Local quantities/Chemistry/13CH4 Densities 13CH4 0 dens_spec_13ch4 n(13CH4) real cm-3 http://purl.or ;Za'g::)le too long. Each quantity has also a description (column 10 of the metadata table).

1 7 /Local quantities/Chemistry/13CH4+ Densities 13CH4+ 0 dens_spec_13chdp n(13CH4+) real cm-3 http://purl.or

_ 8 /Local quantities/Chemistry/13CH5+ Densities 13CH5+ 0 dens_spec_13ch5p n(13CH5+) real cm-3 http://purl.or DataType float, integer, string

9 /Local quantities/Chemistry/13CH Densities 13CH 0 dens_spec_13ch n(13CH) real cm-3 http://purl.or
HDES At - 10 /Local quantities/Chemistry/13CH+ Densities 13CH+ |0 dens_spec_13chp n(13CH+) |real cm-3 http://purl.or Unit unit

11 /Local quantities/Chemistry/13CN Densities 13CN 0 dens_spec_13cn n(13CN) real cm-3 http://purl.or i
12 /Local quantities/Chemistry/13CN+ Densities 13CN+ 0 dens_spec_13cnp n(13CN+) real cm-3 http://purl.or SKOS SKOS concept of the quantity
13 /Local quantities/Chemistry/13C02+ Densities 13C02+ 0 dens_spec_13co2p n(13CO2+) real cm-3 http://purl.o ucoD UCD (united content descriptor) of the quantity
14 /Local quantities/Chemistry/13CO Densities 13CO 0 dens_spec_13co n(13C0) real cm-3 http://purl.or
15 /Local quantities/Chemistry/13CO+ Densities 13CO+ 0 dens_spec_13cop n(13CO+) real cm-3 http://purl.ot utype utype in the Simulation Data Model of the quantity. Often it is either Property or InputParameter
- Noamal mismmbibions 1Ch ansicbe 120 0 Nancidia~ 12300 n Aane reas RPN EYAR-ToRRY sl oD bhtte o tloael A

Description of the quantity

ParentObject

ID of the parent of the quantity (ObjectType or ParentObject). Those are described in another specific dataset
:MetaData_ObjectType. For example, in the PDR code, we have 3 ParentObjects : Cloud, MeshCell et Grain

Group

ID of the group to which the quantity is associated to.




Ingestion of metadata in ISMDB

Developing ISMDB software architecture is complex and needs time
® Not any similar enough existing solution that could be re-used

® \\e has to develop our own DB engine

® Use cases are very dynamic over time: this is research

® [he software is often complex & the output of the codes are complex, we have to make it
simple for the users

® [his is by far the hardest part

1
1
ISM Services Team !
i o~ Semantic
Standard E Engine ISMDB
— input format 1 QO @ — Portal SingAL
N ! N Metadata / !
N 1 J 0 L — '
E=> formatter O, k reposten |SMDB i
5 — —-| — 1
9 m __— Inverse Search i
s SHOCKS D —_— :
formatter g — ISMDB R\?ir:xge API | &k
DB Engine i SimDAL ISMDB 1
() 9 ACpElS apl Models Browser i g
1
1
1
SEE 2 s |
Model Viewer
Kosma-Tau ISMDB DB Engine - Architecture
e Models IDAT .
formatter descriptions o o & sm;E,AL
Repository — O — O e R ©, )
Cutout
Query cQL CQL to EAV © 2 2
Language Parser  translator @ 0B
(CQL) BTree
Raw data Query Index
Repository

Publisher ISMDB User




Ingestion of metadata in ISMDB

ISMDB infrastructure development

- modular

- based on robust & mature technologies

 generic: can integrate models from any similar code than the PDR code

Configuration Manager e

AP AP

Self description of services input

Extraction /[Trarsformatign | v \
APl 0 “\
Discover
AP Simulations &
SimDAL Search .-~ Models

Protocol Experiment
xml xml

XML—> EAV Tables
Config. Manager files

Dictionnaries

Web semantics

Metadata production

Load |Stream sub-groups

fostgress <+— APl { /_\
' Discover Theory
— services
SimDAL Repository ~ &Access
Simulation project
description

[}
I}

Light / Full

S~



Example of application

IGRINS observations

Instrument - Univ. Texas, Austin
Mc Donald observatory

Bands: H et K (1.5 to 2.5 microns)
R =45 000

Observations of NGC 7023

(Le et al. - 2016 / ArXiV)

» Detection of 70 Hz lines in NGC 7023
» Conclude to a clumpy medium

H> excitation diagram
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Example of application

Build the query for the 70 Haz lines (140 constraints)

"I(H2 v=4,]=9->v=2,]=9 angle 60 deg)" < 5.408e-06 I(HZ2 v=7,]=3->v=5,]=1 angle 60 deg)" < 1.1531e-05

"I(H2 v=4,]=9->v=2,]=9 angle 60 deg)" > 2.912e-06 "I(HZ2 v=7,)=3->v=5,]=1 angle 60 deg)" > 6.209e-06

"I(H2 v=4,)=1->v=2,]=3 angle 60 deg)" < 2.665e-05 "I(HZ v=4,])=3->v=2,]=5 angle 60 deg)" < 1.2961e-05
"I(H2 v=4,]=1->v=2,]=3 angle 60 deg)" > 1.435e-05 "I(HZ v=4,]=3->v=2,]=5 angle 60 deg)" > 6.979e-06

"I(H2 v=5,]=4->v=3,]=4 angle 60 deg)" < 9.65%¢-06 "I(HZ v=6,]=4->v=4,]=4 angle 60 deg)" < 3.523e-06

"I(H2 v=5,J=4->v=3,J=4 angle 60 deg)" > 5.201e-06 "I(HZ v=6,]=4->v=4,]=4 angle 60 deg)" > 1.897e-06

"I(H2 v=3,]=3->v=1,]=5 angle 60 deg)" < 1.2532e-05 "I(HZ v=6,])=5->v=4,]=5 angle 60 deg)" < 7.878e-06

"I(H2 v=3,]=3->v=1,]=5 angle 60 deg)" > 6.748e-06 "I(HZ2 v=6,]=5->v=4,]=5 angle 60 deg)" > 4.242e-06

"I(H2 v=5,]=5->v=3,]=5 angle 60 deg)" < 9.607e-06 "I(HZ v=3,])=5->v=1,]=7 angle 60 deg)" < 2.457e-06

"I(H2 v=5,]=5->v=3,]=5 angle 60 deg)" > 5.173e-06 "ICHZ v=3,]=5->v=1,]=7 angle 60 deg)" > 1.323e-06

"I(HZ v=6,]=2->v=4,]=0 angle 60 deg)" < 7.67e-06 "I(HZ v=11,J=1->v=8,]=1 angle 60 deg)" < 2.899%e-06
"I(H2 v=6,]=2->v=4,]=0 angle 60 deg)" > 4.13e-06 "I(HZ v=11,J=1->v=8,]=1 angle 60 deg)" > 1.561le-06
"I(H2 v=10,]=1->v=7,]=3 angle 60 deg)" < 4.121e-06 "I(HZ2 v=7,)=2->v=5,]=0 angle 60 deg)" < 4.628e-06

"I(H2 v=10,)=1->v=7,]=3 angle 60 deg)" > 2.219e-06 "I(HZ2 v=7,]=2->v=5,)=0 angle 60 deg)" > 2.492e-06

"I(H2 v=5,]J=0->v=3,]=2 angle 60 deg)" < 1.118e-05 "I(HZ v=8,]=7->v=6,]=5 angle 60 deg)" < 5.824e-06

"I(H2 v=5,]=0->v=3,]=2 angle 60 deg)" > 6.02e-06 "I(HZ v=8,]=7->v=6,]=5 angle 60 deg)" > 3.136e-06

"I(H2 v=5,]=7->v=3,]=7 angle 60 deg)" < 6.955e-06 "I(HZ2 v=5,]=2->v=3,)=4 angle 60 deg)" < 9.425e-06

"I(H2 v=5,]=7->v=3,]=7 angle 60 deg)" > 3.745e-06 "ICHZ v=5,)=2->v=3,]=4 angle 60 deg)" > 5.075e-06

"I(H2 v=4,]=2->v=2,]=4 angle 60 deg)" < 1.1531e-05 "I(HZ v=6,]=0->v=4,]=2 angle 60 deg)" < 9.776e-06

"I(H2 v=4,]=2->v=2,]=4 angle 60 deg)" > 6.209e-06 "I(HZ2 v=6,]=0->v=4,)=2 angle 60 deg)" > 5.264e-06

"I(H2 v=7,]=4->v=5,]=2 angle 60 deg)" < 5.109%e-06 "ICHZ v=6,]=7->v=4,]=7 angle 60 deg)" < 1.2532e-05
"I(H2 v=7,]=4->v=5,]=2 angle 60 deg)" > 2.75le-06 "I(HZ v=6,]=7->v=4,]=7 angle 60 deg)" > 6.748e-06

"I(HZ2 v=6,J=1->v=4,]=1 angle 60 deg)" < 1.846e-05 "I(HZ2 v=11,]=3->v=8,]=3 angle 60 deg)" < 1.924e-06
"I(H2 v=6,J=1->v=4,J=1 angle 60 deg)" > 9.94e-06 "I(HZ v=11,]=3->v=8,]=3 angle 60 deg)" > 1.036e-06
"I(H2 v=6,]=2->v=4,]=2 angle 60 deg)" < 1.599%e-05 "ICHZ v=1,]=11->v=0,]=9 angle 60 deg)" < 4.407e-06
"I(HZ2 v=6,]J=2->v=4,]=2 angle 60 deg)" > 8.6le-06 "I(HZ2 v=1,]=11->v=0,]=9 angle 60 deg)" > 2.373e-06
"I(H2 v=5,]=9->v=3,]=9 angle 60 deg)" < 1.729%e-05 "I(HZ v=8,]=5->v=6,]=3 angle 60 deg)" < 5.122e-06

"I(H2 v=5,]=9->v=3,]=9 angle 60 deg)" > 9.31e-06 "I(HZ v=8,]=5->v=6,]=3 angle 60 deg)" > 2.758e-06

"I(HZ2 v=5,J=1->v=3,J=3 angle 60 deg)" < 2.379e-05 "I(HZ v=7,]=1->v=5,]=1 angle 60 deg)" < 1.2922e-05
"I(H2 v=5,)=1->v=3,]=3 angle 60 deg)" > 1.281le-05 "I(HZ v=7,]=1->v=5,]=1 angle 60 deg)" > 6.958e-06

"I(H2 v=13,]=1->v=9,]=1 angle 60 deg)" < 9.334e-07 "I(HZ v=8,)=4->v=6,]=2 angle 60 deg)" < 5.109e-06

"I(H2 v=13,J=1->v=9,]=1 angle 60 deg)" > 5.026e-07 "I(HZ2 v=8,]=4->v=6,]=2 angle 60 deg)" > 2.751e-06

"I(H2 v=6,]J=3->v=4,]=3 angle 60 deg)" < 1.287e-05 "I(HZ v=6,]=1->v=4,]=3 angle 60 deg)" < 2.4@5e-05

"I(HZ v=6,]=3->v=4,]=3 angle 060 deg)" > 6.93e-06



Example of application

ISMDB results: First order solution:
28.7 P — 107 - 108 K Cm'3
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- UV field ~ 104 mean interstellar UV
o . . .
: radiation field
o
O
2 Download models
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Help to the interpretation of data in a few minutes instead of weeks of work



Publication of simulations of other groups

ISMServices
How to convince other groups to

e : : 0
publish in the VO using SIimDM * DOCUMENTATION

® Propose them to publish in existing architecture ISMDB Publisher Manual
® Explain them how to without using SImDM !

- we wrote a documentation to explain to other Table of content
scientists how to publish their simulations in The project description fl

The input paramters files

|SM DB The output files

This documentation has been formatted as an HTML page meant to be read in a web browser. Printing it will result in
cutting out part of the tables and example files.

This note explains how to publish grids of models in the Interstellar Medium Data Base, ISMDB. ISMDB is designed to

publish astrochemical model grids produced by various types of codes (radiative transfer codes, time dependent

. astrochemical codes, PDR codes, shock codes, etc.). Compared to other codes in astrophysics, such models are

. Struc‘tu re Of the H DF5 flleS characterised by the large number of quantities they can compute, such as the densities of hundreds of species or the
integrated line intensities of tens of thousands of lines. The structure of ISMDCB has been designed specifically to

handle such high dimensional datasets. This ability to store and manipulate high dimensional data allows some of the

e Additional files : SImDM statistics, resource, ...

i ISMDB
p arl:l?l::ers Output values output raw data in ISMDB feature 1 S
summa ISMDB HDFS5 format Input . Search by inpu
values ry parameters | = | COPDE/' Data Base param
1 (] Search by input parameters \‘ Output Search by output
values values

2 ® ® Search by input parameters + o ey D .

inverse search ISM Tools

> Storage ol

Search by input parameters + 9 S
3 (] (V] (V] inverse search + ISM Tools (IDAT, L

.. Outputs

=

4 ® ® Search by input parameters + ISM raw data

Tools (IDAT, ...)




Publication of simulations of other groups in ISMDB

What scientists have to provide : _

¢ a few yaml files that contains some e s prs T peieson N
SImDM required attributes (plus a few
other informations)

® specific organisation in directories

® produce datasets in our HDF5 format |
—1 E-""r(-)';c"_;::\*, ] oo P'r,ntgme:“ll?sus ate models
] o | Fummy | Eam e
N _code.yaml| E B .da{D :
: oD | —
Simple to produce s | oo | ot}
— roctyam i | oat
No need to understand SimDM e
<modellD2> ! <modellD2> ! I <modellD1> |
- _param_values — _output_values E 1 _img1.dat i
.dat E .dat E '
Optional files e [ N
o - description of the outputs  ** ! A
- code description . - list of statistics on outputs of model in the grid | <modellD1> |
- project description (line intensity & total column densities are such i -img2dat
- list of input parameters for each model in the grid statistics) ! i
Example of yaml file to provide for Resource SimDM part R E—
code/ident: pdri54 —— modeibz
code/name: PDR 1.5.4 | E
code/family: meudon_pdrl54 A T
code/version: 1579 5<mmﬂmb
code/created: 20200530 | mo2dat |
code/contacts: ’ !
— {name: "Jacques Le Bourlot", role: "owner", mail: "Jacques.LeBourlot@obspm.fr"}

- {name: "Franck Le Petit", role: "owner", mail: "Franck.LePetit@obspm.fr"}
code/url: https://pdr.obspm.fr
code/doc: >

Few lines to describe the code.

A full documentation could be on the web site above.
code/publisher: ism.obspm




Publication of simulations of other groups in ISMDB

Simulations published in ISMDB (or coming soon)

 Paris Observatory - ISM Group (F. Le Petit, J. Le Bourlot, E. Bron)

- (OD time dependent astrochemistry code)

e KOIn University - Kosma Group (M. Roéllig & V. Ossenkopf)

* Ecole Normale Supérieure - Astrophysics department
(A. Gusdorf, B. Goddard) o

e Univ. of Maryland - Astronomy department

Feedback:
Easy to produce the metadata to publish simulations
Easy to be SimDM compatible without knowing SimDM !

Motivation : JWST
Need models to interpret observations
ERS JWST programs -> make tools publicly available
ISMDB + services are part of these tools

vatowe

de Paris

3

LPENS

LABORATOIRE DE PHYSIQUE
DE L’ECOLE NORMALE SUPERIEURE




SimDM Implementation : Semantics

e not only a classical database to find pre-computed models
¢ put also a tool that can interpret observations

44%)(co, 15-14) \ -

I(C+, 158 um) (O, 63 um) /<,

NH AV Tgas moyen

I(H20,3,22-21,1) »
(CO, 1-0 ¥

©O10 Nooy

What are the models that can
explain the I(CO 10-9) |

. observed with Herschel ?

RAW

data

| O
N




SimDM'’s semantics : usage

VLA archive Interface

NRAO Science Data Archive : Advanced Search Tool

Historical VLA, Jansky VLA, VLBA and GBT Data Products

Submit Cuery Check Query Clear Farm
Output Control Parameters :
hoose Query Return Type :
= Download Archive Data Files i
. Qutput Thl Format| HTML $] Sort Order Column 1[ Starttime DREED
» VLA Observations Summary M 0 t Tbl Ro S LIMOT Sort Order Col 2[5tarrtime .] [,,,H_ .]
. List of Observation Scans 2X Lhitpu WS 0 roer L-olmn = =
o List of Projects
General Search Parameters :
Telescopes @ All (] Jansky VLA [ Historical VLA [ VLBA [ GBT
Project Code . _
GET: AGET12A_055 Project Session Dates From
WLA: 12A-256
Archive File ID To
Observer Name {partial strings allowed) (2010-056-21 14:20:30)
Position Search :
Min.
SIMBAD or NED | & —_
Target Name Search Type( or ] Exposure (secs)
RA ar DEC or )
Longitude (04h33m11.1s or Latitude (05d21"15.5" or Equinox| 12000 &
— B2.29d) = 5.352d)
Search Radius 1.0¢ _ i . . -
(1800°00° or 0.24) OR Check for automatic VLA field-of-view, freq. dependent.??
Observing Configurations Search :
Telescope & All L A AB BnA[) B BC | CnB ) @AICD40POL S
—Ct}nﬁg c . oA Observing Bands " UD KO Ka @O W

Freguency Range
{In MHz : 1665.401 - 1720.500)

Sub array® Al 102030405

Polarization| ALL =

Data Type[ ALL +]

Unigue keywords may be used to unlock proprietary data from individual

Enter Locked Project Access key :
] ¥ observing projects. Contact the NRAQ Data Analysts for project access keys.

Submit Query Check Query Clear Farm

23 parametres de recherche
Interface complexe

ISMDB
150 000 parameters!



SimDM'’s semantics : usage

QISMServices CODES ISMDB 3 - observational constraints

Search for available quantities... Ex: N(H) Use

ISM DataBase - Inverse Search service
Grid of isobaric PDR 1.5.2 models

2016.12.03

1 - search among two parameters

X Pgas_0 (em-3_K) log scale

y GO observer side (Mathis_unit) log scale

Semantics interpreter

2 - fix all the other parameters

AVmax (mag) 10

3 - observational constraints

“I(CO v=0,J)=1->v=0,]J=0 angle 00 deg)" > 1
“I(CO v=0,J=1->v=0,]J=0 angle 00 deg)" < 2.4E-
“I(H2 v=0,J=2->v=0,J=0 angle 60 deg)" > 1
“I(H2 v=0,J=2->v=0,)=0 angle 60 deg)" < 5




SimDM'’s semantics : usage

Each metadata is taggued by:

Line intensity of C+
>~ 1 _5].68 microL -

e |D A
* name
* unit Simulation
* utype
e description
e label (UCD / SKOS) '
SKOS vocabulary

For each quantity several synonyms
(hame, units, ...)

~ 300 000 terms for the PDR code

Semantics
Interpreter O

3 - observational constraints

2

DataMOdel - I(C+ 157.68 micron)

—

Example of the 157.7 micron C+ line intensity

inta00_cp_el2p_j3_2_ el2p_j1_2
I(C+1901.2713 GHz)

I \‘_4—4

I(C+ EI=2P,J=3/2->E|=2P,J=1/2)
_\\\¥‘_ _444/‘_‘/

N

Intensity of C+ 157.68
micron

ID: intaO0_cp_el?2p_j3_2_ el?2p_j1_2

PREF: |(C+ ElI=2P,J=3/2->E|=2P,J=1/2)

ALT: [(C+ EI=2PJ=3/2->E|=2P,J=1/2) face on
ALT: [(C+ 157.68 micron) face on

ALT: Intensity of C+ 157.68 micron face on

ALT: Line intensity of C+ 157.68 micron face on
ALT: [(C+ 1901.2713 GHz) face on

ALT: Intensity of C+ 1901.2713 GHz face on
ALT: Line intensity of C+ 1901.2713 GHz face on



SimDM'’s semantics : usage

3 - observational constraints

Semantics
Interpreter

H2 kolumn density m
N
\"'§E's"/ H2 column density
M N(H2) straints.
- N(C2H2)
N(c-C3H2)
N(C_13CH2)

N(C_13CH2+)
C2H2 column density

. Column density of H2
Semantics Interpreter

Semantics I(H2 b—O S(0)) angle 00 degrees “
SKOS: PREF + ALT
> I(H2 0-0 S(0)) angle 00 degrees
Synonyms I(H2 10-10 S(0)) angle 00 degrees itraints.
+ I(H2 9.6645 micrometres) angle 00 degrees

Rankinq system I(H2 28.2196 micrometres) angle 00 degrees
= I(H2 156.4883 micrometres) angle 00 degrees

(learn from users) I(H2 v=0J=2->v=0J=0) angle 00 degrees

I((H20 6.1140 cm-1) angle 00 degrees
I(H20 J=1,ka=1,kc=1->)=0,ka=0,kc=0) angle 00 degrees




Conclusion

Exemple of one implementation of SimDM

SimDM is a very powerful DM that covers many kind of simulations :
e cosmology

« MHD

e physics & chemistry of the Interstellar medium

In particular, in this latter case allows to do inverse search (solve directly scientific problems) !

SimDM may seems to be a complex DM
BUT : if instantiation of SimDM are presented to scientists they immediately understand it !
-> for scientists : no need to understand SimDM and the VO way to publish data to be VO-compliant !

We need a few ‘databases’ services (per domain) SimDM-compatible to allow scientists to publish
simulations

To go further:
Datasets :
* Need to standardise datasets
* In our case we defined an HDF5 format with a specific metadata table

Semantics
 Need a VO-Theory |.G. standard for vocabularies because Vocab 2.0 is too limited, is not
enough ambitious and is not suited for simulated data (contrary to Vocab 1)



