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Introduction

This presentation contains two parts:

1. Technical discussion on three possible ways for integrating SLAP access into the 
VAMDC infrastructure (Moreau).

2. Convergence between VAMDC-XSAMS and SLAP-SSLDM: Elements for preparing the 
discussion (Zwölf).



INTEGRATION OF SLAP ACCESS INTO VAMDC

Part 1.



SLAP / SSLDM

 Simple Line Access Protocol is a data access protocol
to retrieve spectral lines

 SSLDM is the corresponding data model

 Parameterized queries with at least a wavelength interval

 Returns a VOTable with corresponding quantities



VAMDC Infrastructure



Solution 1 : Direct integration in node
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Solution 1 : Advantages

 Quite easy to implement in the node software

 No need to transform SLAP request into VAMDC-TAP or XSAMS into 
VOTable

– Natively understood and generated

 All nodes are independant SLAP services and can be registered as 
such

 Could be a solution for big requests

 Data producer can choose by themselves what to return in VOTable 
and how to format it



Solution 1 : Drawbacks

 Must be manually deployed on each node each time standards are 
updated

 Update must be made when XSAMS or SSLDM changes

 Formatting of identical quantities could differ (quantum numbers) 
between nodes



Solution 2 : Result conversion
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Solution 2 : Advantages

 Very loose coupling with infrastructure

 No impact on the nodes

 Only this service must be updated when standards changes

 Possibility to convert files generated by a code or manually



Solution 2 : Drawbacks

 Not a SLAP implementation, only SSLDM

 Necessary to convert XSAMS to VOTable

 The service will have to know all the quantities that can be 
exported from a XSAMS file to a VOTable

 It will have to test their existence in the XSAMS document



Solution 3 : Intermediary layer
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Solution 3 : Advantages

 Complete SLAP integration without impact on the nodes

 Only this service must be updated if SLAP standards are changed

 Formatting of output will be identical for all the nodes



Solution 3 : Drawbacks

 Necessary to convert SLAP to VAMDC-TAP and XSAMS to VOTable 

This service must be aware of all the quantities that can be 
converted form XSAMS to SLAP VOTable

 It will not be node specific

 It will probably return a common subset of fields 



PREPARING THE DISCUSSION ON THE DATA MODELS
CONVERGENCE

Part 2.



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

We extract from CDMS and from Splatalogue all the radiative data having a wavelength 
between 0.0165066m and 0.0165067m.

• On this restriction, the data from CDMS and Splatalogue are supposed to be the same, 
since this last takes the data from CDMS.

• The extracted data concern the molecule Cyanoacetylene (Propynenitrile)



We discovered it was the same
specie by
• using the CDMS internal ID (non

standard and not in SLAP output,
only on Splatalogue site) and

• manually comparing the energies
states and transitions
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We discovered it was the same
specie by
• using the CDMS internal ID (non

standard and not in SLAP output,
only on Splatalogue site) and

• manually comparing the energies
states and transitions

Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

The species Cyanoacetylene 
(Propynenitrile):
• is called HCC13CN on CDMS
• is called HC13CCN on Splatalogue

Let us take a look to the output file from CDMS-XSAMS and
from Splatalogue-SLAP (mind the colour convention!)

We extract from CDMS and from Splatalogue all the radiative data having a wavelength 
between 0.0165066m and 0.0165067m.

• On this restriction, the data from CDMS and Splatalogue are supposed to be the same, 
since this last takes the data from CDMS.

• The extracted data concern the molecule Cyanoacetylene (Propynenitrile)



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

In XSAMS schema the 
species are uniquely 
identified using their 

standard InChiKey

(we maintain a catalogue of 
all the available species at 

species.vamdc.org)

Definition of the chemical species:



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

In XSAMS schema the 
species are uniquely 
identified using their 

standard InChiKey

(we maintain a catalogue of 
all the available species at 

species.vamdc.org)

In SLAP the name is into the 
description, mixed with 

quantum numbers 
information

Definition of the chemical species:



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

What is the unit used for energy? 
According to SSLDM it should be “J”. 

This does not fit with the conversion in 
Kelvin!

Let us look on CDMS…

Definition of the energy states involved into a radiative transition:



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

What is the unit used for energy? 
According to SSLDM it should be “J”. 

This does not fit with the conversion in 
Kelvin!

Let us look on CDMS…

XSAMS explicitly defines the 
units. By cross-matching the 

data we find that the unit 
used in SLAP is actually 

(1/cm).   

Definition of the energy states involved into a radiative transition:



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

About the accuracy of values:

These values are the same. 
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•Which value is the 
“original” to trust?
•Where the difference 
come from?
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Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

About the accuracy of values:

Splatalogue compute 
the upper energy as:

The number of digits 
comes from the Planck 
constant. 

The wavelength accuracy is 
explicitly defined in XSAMS. 



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

Tracing the origin and scientific sources for data 

• The database producing the data is documented (CDMS VAMDC node)
• The file is timestamped. We may know exactly what the version of CDMS 

was at the data production. 
• The query used for extracting data is embedded into the data



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

Tracing the origin and scientific sources for data 

• The database producing the data is documented (CDMS VAMDC node)
• The file is timestamped. We may know exactly what the version of CDMS 

was at the data production. 
• The query used for extracting data is embedded into the data

• The database producing the 
data is documented

• The query generating the 
data file is documented

• There is no timestamping or 
versioning of data (just the 
version of standards). 



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

Tracing the origin and scientific sources for data 

Tracing data version and 
sources is fundamental for 
the reproducibility of the 

scientific process and 
trustworthiness of 

analysis
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Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

Tracing the origin and scientific sources for data 

• The result file contains the references to the 
scientific sources (i.e. papers from journals) 
used for compiling the data file.  

• No references to the articles 
used for compiling the data 
file.

Tracing data version and 
sources is fundamental for 
the reproducibility of the 

scientific process and 
trustworthiness of 

analysis



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

Focusing on quantum numbers

• The ways for defining quantum numbers 
(QNs) in SLAP/SSLDM are relatively free.

• As a consequence, QNs may be 
expressed in different ways by data 
providers.

• Only a human may understand them 
(usually an expert is required)

• No automatic processing of QNs is 
possible
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Focusing on quantum numbers

• The ways for defining quantum numbers 
(QNs) in SLAP/SSLDM are relatively free.

• As a consequence, QNs may be 
expressed in different ways by data 
providers.

• Only a human may understand them 
(usually an expert is required)

• No automatic processing of QNs is 
possible

• In XSAMS the definition of QNs is 
more constrained.

• The definitions are contained into a 
separated ontology (the case by 
case: 
http://www.vamdc.eu/documents/c
bc-1.0/)

• The xsams document refer to a 
point of this ontology (a particular 
case) for defining the QNs frame.

• Using this ontology, automatic 
cross-matching of state is possible 
(implemented in SpectCol).



Feedbacks from spectroscopic data extraction and 
matching from VAMDC and SLAP resources 

Summing up.

• It takes us approx. 3 hours for manually cross-matching the two files as described 
into this presentation. 

• It should be easier than that!! How to deal with hundreds of lines otherwise? 
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• We are hoping for a rapprochement between SLAP/SSLDM and XSAMS for
• Unequivocally defining species
• Defining explicitly the units
• Introducing references to the scientific sources
• Introducing versions of data
• Converging to a common way for defining Quantum Numbers.
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Summing up.

• It takes us approx. 3 hours for manually cross-matching the two files as described 
into this presentation. 

• It should be easier than that!! How to deal with hundreds of lines otherwise? 

• We are hoping for a rapprochement between SLAP/SSLDM and XSAMS for
• Unequivocally defining species
• Defining explicitly the units
• Introducing references to the scientific sources
• Introducing versions of data
• Converging to a common way for defining Quantum Numbers.

Let the discussion start…


