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New version of WD SimDAL 1.0 

Previous version: 
• presented at Sesto InterOp 
• WD published in September 2015  

New version: 
• Integration of most feedbacks 

(some remain for version 2.0) 
• pagination 
• API homogenization / REST 
• datasetID, … 

• Clarifications of several points

SimDAL version 1.0

Implementations 
(end 2015 - beginning 2016): 
• Paris 
• Madrid 



SimDAL has 3 components:

SimDAL version 1.0
Process

SimDAL Repository SimDAL Search SimDAL Data Access

Raw data

Raw data

Raw data

API

search

API

Process

API

view

view 1
view 2

Process

API

protocol.xml

project.xml
parties.xml

Repository

datasetsviews

cutout

…

views

cutout

…

rawdata

cutout

Process

API

datasets

rawdata

cutout

• Discover services publishing simulations in the VO 
• Get the SimDM descriptions of codes and projects 

SimDAL Repository:

SimDAL Search:
• Discover simulations / datasets in a project 
• Search on precise quantities (range / values):  

• Input parameters 
• Statistics

SimDAL Data Access:
• Access simulation raw data 
• Extraction / cutout to access part of the raw data

service 1

service 2



SimDAL answers:  
• notion of views 
• no connexion between the standard and the implementation 
• pagination

SimDAL APIs design
Manage large & heterogeneous data

Level of raw data

Simulations can produce
• large output data files 
• heterogenous data 

SimDAL answer:  
• asynchronous cutout

Level of meta-data
• Simulations can be characterized by large 

number of quantities 
• High dimensionality databases

Illustris simulation 
Vogelsberg et al. 

Data volume: 250 Tb



search

API
protocol.xml

project.xml parties.xml

protocols

List of protocols 
(VOTable)

<TABLE name="results">
…
<TABLE name="links">
… List of projects 

(VOTable)

<TABLE name="results">
…
<TABLE name="links">
…

protocol.xml

project.xml
projects

SimDAL Repository

{search}

{projects}

{protocols}

• Access to SimDM serialization of projects

• Access to SimDM serialization of protocols

• Text search in whole documents
http://<SimDAL Repository URI>/search?q=spectra&q=star

➡ VOTable with publisher, project ID, document, match, rank, …

Goal: discover services publishing theoretical data / projects

Repository stores SimDM serialization 
of protocols and projects

Contains 
• full description of codes 
• full description of projects 

published in the VO



SimDAL Search

Goal: discover simulations in a project

Example for synthetic stellar spectra

Datasets are characterized by various parameters: 
• input parameters 
• statistics on the OutputObjects 
• property values 
• … 
➡ store these data in views for queries

dal

experiment protocol

object

resource

view

Parameter 
setting

Statistical
Summary

Input 
Parameter

ObjectType

OutputData
Set

Simulation Data Model

dataset ID column

Effec. 
T

Gravi
ty

Mass Lumino vturb Fe/H … outputdataset_pubdid

1E+04 1.0 30 4.0 7.0 -2.0 … MyDataset1
3E+04 1.0 30 4.0 7.0 -2.0 … MyDataset2
5E+04 1.0 30 4.0 7.0 -2.0 … MyDataset3
7E+04 1.0 30 4.0 7.0 -2.0 … MyDataset4
1E+04 2.0 30 4.0 7.0 -2.0 … MyDataset5
3E+04 2.0 30 4.0 7.0 -2.0 … MyDataset6
5E+04 2.0 30 4.0 7.0 -2.0 … MyDataset7
7E+04 2.0 30 4.0 7.0 -2.0 … MyDataset8
1E+05 1.0 40 4.0 7.0 -2.0 … MyDataset9

… … … … … … …

Code



SimDAL Search

Example for N-body simulations

cosmology resolution redshift outputdataset_pubdid

LCDM 1024 0.0 MyDataset_cube_1
LCDM 1024 1.0 MyDataset_cube_2
LCDM 1024 4.0 MyDataset_cube_3
LCDM 1024 8.9 MyDataset_cube_4

Ratra-Peebles 2048 0.0 MyDataset_cube_5
Ratra-Peebles 2048 1.0 MyDataset_cube_6
Ratra-Peebles 2048 4.0 MyDataset_cube_7
Ratra-Peebles 2048 8.9 MyDataset_cube_8

LCDM 2048 0.0 MyDataset_cube_9
… … … …

Piece of universe at 
various redshifts

Input Parameters Property value



SimDAL Search

{views}

{experiments}

{fields}

{cutouts}

{cutouts-preview}

• Provide the list of views to discover simulations

• list of the experiments

• get information on a specific field of a view

• Search / cutout in a view

• Preview summary of the cutout 

Resources of SimDAL Search API:

view 1

view 2

schema

cutout

…

API
List of views 

resource 
(VOTable)

<TABLE name="results">
…

view schema

List the views and provide IDs

Experiment.xml

<TABLE name="link">

views

utype
SKOS
datatype
unit
…

List of experiments
(VOTable)

<TABLE name="results">
…

<TABLE name="link">
…

experim
ents

…



SimDAL Search

curl -H "Content-Type: application/JSON" -d
'{
  "where": [
    {":att": "c:effec_temp", ":val": 8E4, ":op": "<="},
    {":att": "c:effec_temp", ":val": 5E4, ":op": ">="}
  ], 
  "select": [
    "c:outputdataset_pubdid",
    "c:effect_temp", 
    "c:gravity"
  ],
  "orderby": ["c:effect_temp", "asc"]
}'
http://<cutouts_resource>?page_size=5

{cutouts} • Search / cutout in a view

Effec. 
T

Gravi
ty

Mass Lumino vturb Fe/H … outputdataset_pubdid

1E+04 1.0 30 4.0 7.0 -2.0 … MyDataset1
3E+04 1.0 30 4.0 7.0 -2.0 … MyDataset2
5E+04 1.0 30 4.0 7.0 -2.0 … MyDataset3
7E+04 1.0 30 4.0 7.0 -2.0 … MyDataset4
1E+04 2.0 30 4.0 7.0 -2.0 … MyDataset5
3E+04 2.0 30 4.0 7.0 -2.0 … MyDataset6
5E+04 2.0 30 4.0 7.0 -2.0 … MyDataset7
7E+04 2.0 30 4.0 7.0 -2.0 … MyDataset8

… … … … … … …

Example: Query to find stellar spectra with effective temperatures between 5 104 and 8 104 K



SimDAL Data Access
Goal: Retrieve raw data

{datasets}

{cutouts}

{rawdata}

{fields}

• Provide the list of available datasets

• Retrieve a full data set / raw data

• Extract a sub-set of a dataset / raw data

• Get descriptions of datasets FIELDS

SimDAL Data Access works exactly as the SimDAL Search API 
views <-> datasets

Raw data

Raw data

rawdata

cutout

API

Raw 
data

Data stored as elements 
of an hyper-cube

List of datasets 
(VOTable)

<TABLE name="results">
…
<TABLE name="link">
…

datasets

ID CO

1-0

CO

2-1

CO

3-2

CO

4-3 ... H2O


111-000
H2O


110-101
H2O


202-111
H2O


212-101 ...

1

2

3

4

5

... N-dimensions cube



Implementations

• SimDAL Repository

• SimDAL Search

• SimDAL Data Access

• Client



Implementations at Paris Observatory

PDR Code : computation of the atomic and 
molecular structure of clouds and analysis of physical 
processes

H H2 C+ C CO Molecular 
region

UV

At each position in the cloud: 
• abundances of chemical species 
• excitation in quantum levels 
• temperatures (gas & grains) 
• …

On the whole cloud: 
• Line intensities (H2, CO, H2O, ...) 
• Column densities

Computed quantities:

Database of PDR models

• thousands models published 
• several thousands different physical 

quantities for each model
12CO 2-1 (ALMA) R. 
Indebetouw
[NeIII]
[SIV]

[[CII] red
[OIII] green
H-band blue
Cont: CO3-2



Example: Proposal for ALMA
A scientist wants to ask observation time on ALMA 
•  observation of N159W in the LMC 
•  wants to observe line intensities of  

•  C I at 609 micrometers 
•  CO in the transition J = 2-1 
•  13CO in the transition J = 2-1 

To estimate exposure times, he needs theoretical estimations of these line intensities

Implementations at Paris Observatory

He wants to find theoretical predictions of these line intensities for interstellar clouds 
with a pressure 107 K cm-3 and illuminated by a radiation field ~ 100 times the mean  
UV radiation field



Search for theoretical services in the VO - (SimDAL Repository)

Implementations at Paris Observatory

http://<simdal repos. URI>/api/simdal/search?q=pdr 1.5.2

ism.obspm/DIFF51_n_ERLH_isot



Get the description of the project - (SimDAL Repository)

Implementations at Paris Observatory

http://.../api/simdal/projects?project=ism.obspm/DIFF51_n_ERLH_isot
➡ description of the projet 
➡ links towards associated services



Implementations at Paris Observatory
Search for specific numerical models - (SimDAL Search)
VOSI - capabilities

Get 
• resources list 
• URLs

http://localhost:3132/api/simdal/440d0ed4-b034-506a-90e1-cce40a5e6200/capabilities

localhost:3132/api/simdal/440d0ed4-b034-506a-90e1-cce40a5e6200


Search for specific numerical models - (SimDAL Search)

Implementations at Paris Observatory

http://localhost:3132/api/simdal/440d0ed4-b034-506a-90e1-cce40a5e6200

localhost:3132/api/simdal/440d0ed4-b034-506a-90e1-cce40a5e6200


Implementations at Paris Observatory

pressure radm Avmax fmrc vturb Z … outputdataset_pubdid

1E+05 1E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_1

3E+05 1E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_2

1E+06 1E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_3

3E+06 1E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_4

1E+07 1E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_5

3E+07 1E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_6

1E+05 5E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_7

3E+05 5E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_8

1E+06 5E+03 1E+01 3E-16 2E+00 1E+00 … MyCloud_9

… … … … … … … …

view

schema

Search for specific numerical models - (SimDAL Search)

views schema



Implementations at Paris Observatory

http://localhost:3132/api/simdal/440d0ed4-b034-506a-90e1-cce40a5e6200/views/v2/schema

Search for specific numerical models - (SimDAL Search)



Implementations at Paris Observatory

http://localhost:3132/api/simdal/440d0ed4-b034-506a-90e1-cce40a5e6200/views/v2/cutouts

c/pressure >= 5E6
c/pressure <= 5E7
c/radm = 100.0
c/experiment
c/output_dataset

c/pressure

c/pressure c/radm c/experiment c/output_dataset

5E+06 100 DIFF51_r1e2A1e1P5e6_s20 DIFF51_r1e2A1e1P5e6_s20_cloud

7E+06 100 DIFF51_r1e2A1e1P7e6_s20 DIFF51_r1e2A1e1P7e6_s20_cloud

1E+07 100 DIFF51_r1e2A1e1P1e7_s20 DIFF51_r1e2A1e1P1e7_s20_cloud

3E+07 100 DIFF51_r1e2A1e1P3e7_s20 DIFF51_r1e2A1e1P3e7_s20_cloud

5E+07 100 DIFF51_r1e2A1e1P5e7_s20 DIFF51_r1e2A1e1P5e7_s20_cloud

Search for specific numerical models - (SimDAL Search)



Get data - (SimDAL Data Access)

Implementations at Paris Observatory

dataset ID is known from the previous step
http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot

ident created
DIFF51_r1e2A1e1P5e6_s20 2016-03-29 15:03:03

ident link-rel link-uri
DIFF51_r1e2A1e1P5e6_s20_cloud dataset/schema http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud/schema

DIFF51_r1e2A1e1P5e6_s20_cloud dataset/cutouts http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud/cutouts

DIFF51_r1e2A1e1P5e6_s20_cloud dataset/async/cutouts http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud/async/cutouts

DIFF51_r1e2A1e1P5e6_s20_cloud dataset/rawdata http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud/rawdata

SimDAL Data Access works 
as SimDAL Search

http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud
http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud
http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud
http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DIFF51_r1e2A1e1P5e6_s20_cloud


Implementations at Paris Observatory

dataset ID is known from the previous step

http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DM51NoPAH_A2e0p3p5e5r1e2_20_cloud/async/cutouts

Cutout in raw data - (SimDAL Data Access)



Cutout in raw data - (SimDAL Data Access)

Implementations at Paris Observatory

dataset ID is known from the previous step

http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DM51NoPAH_A2e0p3p5e5r1e2_20_cloud/async/cutouts



Cutout in raw data- (SimDAL Data Access)

Implementations at Paris Observatory

dataset ID is known from the previous step

UWS answers:

I(CO, 2-1)       = 1.9E-6 erg cm-2 s-1 sr-1
I(C,609 microns) = 3.7E-7 erg cm-2 s-1 sr-1
I(13CO, 2-1)     = 2.0E-6 erg cm-2 s-1 sr-1



Access the raw data - (SimDAL Data Access)

Implementations at Paris Observatory

http://localhost:3435/api/simdal/DIFF51_n_ERLH_isot/datasets/DM51NoPAH_A2e0p3p5e5r1e2_20_cloud/rawdata

Raw data
HDF5 file Download raw data



Implementations - dedicated client

SimDAL Design • Most of complexity is on server side 
• Simple to develop dedicated clients

Simulations are heterogenous • dedicated clients will be required



Implementations - dedicated client

Dedicated client: Line intensities interpretation in the interstellar 
medium and the intergalactic medium

SimDAL Design • Most of complexity is on server side 
• Simple to develop dedicated clients

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 fileRaw data

HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Several thousands interstellar clouds models 
• various pressures 
• various UV illuminating conditions 
➡ several weeks of computation 
➡ cover many galactic & extragalactic conditions

Thousands line intensities 
in each model 
• H2, C+, C, CO 
• H2O, HCO+ 
• HCN, HNC, 
• …



Storage
Raw data

SimDAL Search API SimDAL Data Access API

Storage
Raw data

SimDAL Search API SimDAL Data Access API

Meudon PDR code database

Implementations - dedicated client



Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 fileRaw data

HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

Raw data
HDF5 file

pressure radm … I(CO, 1-0) I(CO, 2-1) I(CO, 3-2) … outputdataset_pubdid

1E+05 1E+03 … … … … … MyCloud_1

3E+05 1E+03 … … … … … MyCloud_2

1E+06 1E+03 … … … … … MyCloud_3

3E+06 1E+03 … … … … … MyCloud_4

1E+07 1E+03 … … … … … MyCloud_5

3E+07 1E+03 … … … … … MyCloud_6

1E+05 5E+03 … … … … … MyCloud_7

3E+05 5E+03 … … … … … MyCloud_8

1E+06 5E+03 … … … … … MyCloud_9

… … … … … … … … se
ve

ra
l t

ho
us

an
ds

 lin
es

~ 200 000 columns
ParameterSetting StatisticalSummary / PropertyValue

The mass of data is characterized by a large view in the SimDAL Search

Implementations - dedicated client



Cutout

Representation of results in 
the space parameter

Implementations - dedicated client



Implementations - dedicated client

Raw data
HDF5 file

{rawdata}

SAMP

Select a 
model



Conclusions

• SimDAL Repository ✔

• SimDAL Search ✔

• SimDAL Data Access ✔

• Client (reference ?) ✔

• Document SimDAL 1.0
• still need better explanations 
on some points

• typo corrections

SimDAL 1.0 status at Paris Observatory

• Dedicated client ✔



Registration of SimDAL services in registries

Detailed registration (Markus)
•  requires XLST transformation of parts of SimDM serializations 
•  (Gerard proposed to do it) 

Simple registration
•  register SimDAL services with main descriptive elements 

•  Title 
•  publisher 
•  description 
•  … 

In progress at Paris Observatory (David & Pierre Le Sidaner) 



Limitations of SimDAL version 1.0

SimDAL version 1.0 answers to the most common scientific use cases. 

Nevertheless, it has some limitations that could be addressed in future versions.

SimDAL Repositories

It is not possible to do easily fine searches.  
For example: find simulations with densities as input parameter and computing CO line 
intensities.  

Possible in practice since this information is in the protocol.xml files but require to 
download these files and search into them.  

This could be more convenient. 



Limitations of SimDAL version 1.0

SimDAL Search

P1 P2 S1 S2 … dataset ID

1E+05 1E+03 100 2435 …

3E+05 1E+03 750 6792 …

1E+06 1E+03 340 234 …

3E+06 1E+03 2000 4213 …

… … … … …

Not possible to query on other quantities than the ones in the views 

It would be useful to be able to query on results of operation on these quantities 

Example:

100 < S1 < 1000 & 1E3 < S2 < 1E4

0.01 < S1/S2 < 1

Queries:

possible

not possible

Requires to improve the query language

Interesting quantities are:
I(O 63 µm) + I(C+)

LFIR

I(OIII 88 µm)

I(C+)
and



Limitations of SimDAL version 1.0

SimDAL Data Access

• Previews are not part of SimDAL 1.0 

• Cutout in spherical, polar etc. coordinates may be useful



Conclusions

• SimDAL Repository ✔

• SimDAL Search ✔

• SimDAL Data Access ✔

• Client (reference ?) ✔

• Document SimDAL 1.0
• still need better explanations 
on some points

• typo corrections

SimDAL 1.0 status at Paris Observatory

• Dedicated client ✔


