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Atvirojo mokslo perspektyvos
Publikacijos, programos, duomenys

Saulius Gražulis Algirdas Grybauskas
Andrius Merkys Antanas Vaitkus

Vilniaus universitetas
Gyvybės mokslų centras

Biotechnologijos institutas

https://www.crystallography.net/cod/archives/2024/slides/atviram-mokslui/slides.pdf

Vilnius, 2024
Id: slides.tex 2935 2024-10-21 07:59:09Z vantanas 2024 m. spalio 21 d.
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Mokslo principai

Mokslas gyvas žinių mainais

Prieš maždaug 360 metų atsirado pirmieji žurnalai mokslo žinioms publikuoti:

Journal des savants
(1665 sausis)

Philosophical Transactions of the
Royal Society (1665 kovas)
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Mokslo principai

Atvira prieiga prie straipsnių

https://osf.io/dy6v7/
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Mokslo principai

Atviros ir laisvos programos

Programinė įranga turi būti laisva ir visiems prieinama!

https://www.gnu.org/

“The users have the freedom to run,
copy, distribute, study, change and
improve the software” https://opensource.org/

https://opensource.org/license
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Atvirų duomenų svarba

Atviri ir FAIR duomenys

US National Weather Records
Center: 400 million punched
cards (1960)

FAIR (Wilkinson ir kt. 2016), FAIR/O
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Atviri duomenys kristalografijoje

Atviri duomenys kristalografijoje

Atviros prieigos:

Protein Data Bank (Berman ir kt. 2007);
Crystallography Open Database (and its “sisters”);
Bilbao Cryst. Server (Aroyo ir kt. 2006)

Uždaros:
CCDC
ICSD
PDF
Pauling File
...

Šiuo metu žinoma apie 106 – 107 kristalinių struktū-
rų.

C O D
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Atviri duomenys kristalografijoje

COD atsiradimas
But what if crystallographers work together to establish a public
domain database with all relevant crystallographic data? This would
not only overcome the current situation with 'fragmented' databases,
it would also prevent for becoming dependent from monopolists.

What would be needed?

1. A small team of engaged scientists with some experience in database
and software design to coordinate the project.

2. The authors (i.e. the scientific community = YOU) who provides the
project with database entries (note, that if you have'nt sold your
experimental results exclusively, you are free to distribute the data
to such a database, even if they have already been part of a
publication - and a lot of good data have never been published).

3. Free software a) for maintaining the database, b) for data
evaluation and calculation of derived data (e.g. calculated powder
pattern from crystal structures for search-match purposes), c) for
browsing and retrieval.

gemstonede (Dr. Michael BERNDT) Fri Feb 14, 2003 1:26 pm

COD įkūrimas (2003),
IUCr pranešimas (2005):

  

INTRODUCTION
The COD was created in March 2003 and was built on the
PDB model of open access on the Internet. It is intended
that this database [1] consists of any small or medium
crystal structure (inorganic, organic, organometallic).

Currently (2008) the total entry number is >70000, including
~10000 entries from the American Mineralogist Crystal

Structure Database (AMCSD) [2], all the IUCr data and CIF 
files donations from a few laboratories in Europe or from

individuals. The distribution is made through an
Apache/MYSQL/PHP system that takes queries on 

chemistry, ranges of cell parameters, volumes, etc, as 
well as combinations of fields, 

and can download or upload CIF files. 

WHO NEEDS              ?
Petition text for Open Data in Crystallography:
« It is requested that CSD, ICSD, CRYSTMET and ICDD 
provide a light version of their content (crystal data or 

powder patterns) at no cost on the Web. A light version 
consists of the complete database that is fully searchable 

on the Web by crystal parameters and references and 
returns the CIFs. It would not consist of the other 

value-added possibilities produced by these companies, 
which would stay inside of the toll versions - unless, 

of course, they want  to give more... The principle 
defended here is that the atomic positions in natural 

or synthetic crystal samples of our Universe 
are not copyrightable. » 

OPEN DATA
and

Crystallography Databases
———

Open access on the Web : 
PDB (proteins) 

NDB (nucleic acids) 
AMCSD (minerals) 

Toll databases :
CSD (organic, organometallic)

ICSD (inorganic, minerals)
CRYSTMET (metals, intermetallics)

ICDD (powder patterns)

SEARCH the COD
The COD wishes to offer minimal and simple search

possibilities, allowing you :
 

to verify if the structure you intend to solve is not
already solved, 

to find models or fragments for solving your current
problem, 

to make a correct job if an editor asks you to
review a manuscript.

PETITION RESULTS

POSITION of ASSOCIATIONS
Letters from the COD to :

IUCr (International Union of Crystallography), 
ACS (American Chemical Society), 
RSC (Royal Society of Chemistry)

asking them for the permission to download
systematically the CIF files available at their Web sites,

have not obtained positive answer yet.
 Do letters from petitioners will be more convincing ?

SEARCH OPTIONS
Search page                                Results      

 

DONATE your CIFs
The positions of atoms in samples

of our universe (natural of synthetic) are
NOT COPYRIGHTABLE.

It is up to you to send your CIFs to the COD, 
if you consider that the access to the Knowledge

has to be open for academic research.  

GET the COD TOOLS
EasyPHP (Apache server, MySQL, PHP scripts)

You can download the complete database and make it run on your PC. 
You can reuse the complete system and create your lab CIF repository.

 

PCOD
The PCOD, created in December 2003, is a COD subset of

crystal structures predicted by the GRINSP computer
program [3] . It is growing fast and already contains > 110000

CIF files corresponding to M2X3, MX2, M2X5, MX3 or MaM’bXc

formulations (X = O, F; M/M’ = B, Na, Si, Al, P, Ca, V, Fe, Re, 
Zr, etc), including hypothetical zeolites and other binary 
compounds with N-connected 3D frameworks of M atoms
(N = 3, 4, 5, 6) as well as ternary compounds with mixed

M/M’ frameworks. The PCOD is open for search, download
and upload of predicted crystal structures (coming from any

prediction computer program, inorganic or small and 
medium organic molecules).

SEARCHING PCOD
Search page                                Results VIRTUAL MODELS in PCOD

    Zeolite                                    B2O3 nanotubes

DONATORS/SPONSORS

Laboratories :

Thanks to them and to individuals sending CIFs !

CONCLUSION
Continue to sign the petition

(IUCr asked to the COD to obtain letters from people interested)
http://www.crystallography.net/petition/

Waiting for an improbable positive answer
from CSD, ICSD, CRYSTMET, ICDD,

continue to send your CIFs to the COD (and PCOD)
http://www.crystallography.net/

THANK YOU ! 

REFERENCES
[1] http://www.crystallography.net/                       
[2] http://www.geo.arizona.edu/AMS/amcsd.php
[3] http://www.cristal.org/grinsp/                          

       

Emails
COD/PCOD : cod@crystallography.net

———————
D. Chateigner : daniel.chateigner@ensicaen.fr

X.L. Chen : xlchen@aphy.iphy.ac.cn
M. E. Ciriotti : m.ciriotti@tin.it

L.M.D. Cranswick : l.m.d.cranswick@dl.ac.uk 
R. T. Downs : downs@geo.arizona.edu

A. Le Bail : alb@cristal.org
L. Lutterotti : Luca.Lutterotti@ing.unitn.it 

A.F.T. Yokochi : Alexandre.Yokochi@oregonstate.edu 

COD (CRYSTALLOGRAPHY OPEN DATABASE) and
PCOD (PREDICTED)

COD Advisory Board :
Daniel Chateigner (France), XiaoLong Chen (China), Marco E. Ciriotti (Italy), Lachlan M.D. Cranswick (Canada), 

Robert T. Downs (USA), Armel Le Bail (France), Luca Lutterotti (Italy), Alexandre F.T. Yokochi (USA)
New Members : Yoshitaka Matsushita (Japan), Miguel Quiròs Olozábal (Spain)

[Ca3Al4F21]3-

A crystallography program 
like MAUD can send 

directly CIFs to the COD :

Why not to modify your 
own computer program as 
well (SHELX, SIR, Rietveld, 

etc) in order to send 
automatically the final CIF 

to the COD through the 
Internet ?

CRISMAT

Between May and June 2005, included :
1150 YES signatures for the above text, 
4 NO,
from 78 countries
Including the signature of one Nobel
Laureate (Richard J. Roberts, 
supporting PubChem as well)
35 countries with more than 
5 signatures, representing 
1054 signatures are listed on the 
graph :
For understanding their motivations,
read the texts sent by the signers at:
http://www.crystallography.net/petition/
You can continue to sign (but not in 
August due to a scheduled university 
shutdown).

Karimat El-Sayed, Egypt:
“Egypt is a developing country and we cannot have the regular
crystallographic databases which we really need in our work, 

accordingly, if the crystallographic community allows us to have 
it on line, it will be a big achievement for the third world countries.” 

(Chateigner et al., 2005)

Po 20 metų...

C O D
there are 518746 entries in the
COD https://crystallography.net
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Atviri duomenys kristalografijoje

COD atsiradimas
But what if crystallographers work together to establish a public
domain database with all relevant crystallographic data? This would
not only overcome the current situation with 'fragmented' databases,
it would also prevent for becoming dependent from monopolists.

What would be needed?

1. A small team of engaged scientists with some experience in database
and software design to coordinate the project.

2. The authors (i.e. the scientific community = YOU) who provides the
project with database entries (note, that if you have'nt sold your
experimental results exclusively, you are free to distribute the data
to such a database, even if they have already been part of a
publication - and a lot of good data have never been published).

3. Free software a) for maintaining the database, b) for data
evaluation and calculation of derived data (e.g. calculated powder
pattern from crystal structures for search-match purposes), c) for
browsing and retrieval.

gemstonede (Dr. Michael BERNDT) Fri Feb 14, 2003 1:26 pm

COD įkūrimas (2003),
IUCr pranešimas (2005):

  

INTRODUCTION
The COD was created in March 2003 and was built on the
PDB model of open access on the Internet. It is intended
that this database [1] consists of any small or medium
crystal structure (inorganic, organic, organometallic).

Currently (2008) the total entry number is >70000, including
~10000 entries from the American Mineralogist Crystal

Structure Database (AMCSD) [2], all the IUCr data and CIF 
files donations from a few laboratories in Europe or from

individuals. The distribution is made through an
Apache/MYSQL/PHP system that takes queries on 

chemistry, ranges of cell parameters, volumes, etc, as 
well as combinations of fields, 

and can download or upload CIF files. 

WHO NEEDS              ?
Petition text for Open Data in Crystallography:
« It is requested that CSD, ICSD, CRYSTMET and ICDD 
provide a light version of their content (crystal data or 

powder patterns) at no cost on the Web. A light version 
consists of the complete database that is fully searchable 

on the Web by crystal parameters and references and 
returns the CIFs. It would not consist of the other 

value-added possibilities produced by these companies, 
which would stay inside of the toll versions - unless, 

of course, they want  to give more... The principle 
defended here is that the atomic positions in natural 

or synthetic crystal samples of our Universe 
are not copyrightable. » 

OPEN DATA
and

Crystallography Databases
———

Open access on the Web : 
PDB (proteins) 

NDB (nucleic acids) 
AMCSD (minerals) 

Toll databases :
CSD (organic, organometallic)

ICSD (inorganic, minerals)
CRYSTMET (metals, intermetallics)

ICDD (powder patterns)

SEARCH the COD
The COD wishes to offer minimal and simple search

possibilities, allowing you :
 

to verify if the structure you intend to solve is not
already solved, 

to find models or fragments for solving your current
problem, 

to make a correct job if an editor asks you to
review a manuscript.

PETITION RESULTS

POSITION of ASSOCIATIONS
Letters from the COD to :

IUCr (International Union of Crystallography), 
ACS (American Chemical Society), 
RSC (Royal Society of Chemistry)

asking them for the permission to download
systematically the CIF files available at their Web sites,

have not obtained positive answer yet.
 Do letters from petitioners will be more convincing ?

SEARCH OPTIONS
Search page                                Results      

 

DONATE your CIFs
The positions of atoms in samples

of our universe (natural of synthetic) are
NOT COPYRIGHTABLE.

It is up to you to send your CIFs to the COD, 
if you consider that the access to the Knowledge

has to be open for academic research.  

GET the COD TOOLS
EasyPHP (Apache server, MySQL, PHP scripts)

You can download the complete database and make it run on your PC. 
You can reuse the complete system and create your lab CIF repository.

 

PCOD
The PCOD, created in December 2003, is a COD subset of

crystal structures predicted by the GRINSP computer
program [3] . It is growing fast and already contains > 110000

CIF files corresponding to M2X3, MX2, M2X5, MX3 or MaM’bXc

formulations (X = O, F; M/M’ = B, Na, Si, Al, P, Ca, V, Fe, Re, 
Zr, etc), including hypothetical zeolites and other binary 
compounds with N-connected 3D frameworks of M atoms
(N = 3, 4, 5, 6) as well as ternary compounds with mixed

M/M’ frameworks. The PCOD is open for search, download
and upload of predicted crystal structures (coming from any

prediction computer program, inorganic or small and 
medium organic molecules).

SEARCHING PCOD
Search page                                Results VIRTUAL MODELS in PCOD

    Zeolite                                    B2O3 nanotubes

DONATORS/SPONSORS

Laboratories :

Thanks to them and to individuals sending CIFs !

CONCLUSION
Continue to sign the petition

(IUCr asked to the COD to obtain letters from people interested)
http://www.crystallography.net/petition/

Waiting for an improbable positive answer
from CSD, ICSD, CRYSTMET, ICDD,

continue to send your CIFs to the COD (and PCOD)
http://www.crystallography.net/

THANK YOU ! 

REFERENCES
[1] http://www.crystallography.net/                       
[2] http://www.geo.arizona.edu/AMS/amcsd.php
[3] http://www.cristal.org/grinsp/                          

       

Emails
COD/PCOD : cod@crystallography.net

———————
D. Chateigner : daniel.chateigner@ensicaen.fr

X.L. Chen : xlchen@aphy.iphy.ac.cn
M. E. Ciriotti : m.ciriotti@tin.it

L.M.D. Cranswick : l.m.d.cranswick@dl.ac.uk 
R. T. Downs : downs@geo.arizona.edu

A. Le Bail : alb@cristal.org
L. Lutterotti : Luca.Lutterotti@ing.unitn.it 

A.F.T. Yokochi : Alexandre.Yokochi@oregonstate.edu 

COD (CRYSTALLOGRAPHY OPEN DATABASE) and
PCOD (PREDICTED)

COD Advisory Board :
Daniel Chateigner (France), XiaoLong Chen (China), Marco E. Ciriotti (Italy), Lachlan M.D. Cranswick (Canada), 

Robert T. Downs (USA), Armel Le Bail (France), Luca Lutterotti (Italy), Alexandre F.T. Yokochi (USA)
New Members : Yoshitaka Matsushita (Japan), Miguel Quiròs Olozábal (Spain)

[Ca3Al4F21]3-

A crystallography program 
like MAUD can send 

directly CIFs to the COD :

Why not to modify your 
own computer program as 
well (SHELX, SIR, Rietveld, 

etc) in order to send 
automatically the final CIF 

to the COD through the 
Internet ?

CRISMAT

Between May and June 2005, included :
1150 YES signatures for the above text, 
4 NO,
from 78 countries
Including the signature of one Nobel
Laureate (Richard J. Roberts, 
supporting PubChem as well)
35 countries with more than 
5 signatures, representing 
1054 signatures are listed on the 
graph :
For understanding their motivations,
read the texts sent by the signers at:
http://www.crystallography.net/petition/
You can continue to sign (but not in 
August due to a scheduled university 
shutdown).

Karimat El-Sayed, Egypt:
“Egypt is a developing country and we cannot have the regular
crystallographic databases which we really need in our work, 

accordingly, if the crystallographic community allows us to have 
it on line, it will be a big achievement for the third world countries.” 

(Chateigner et al., 2005)

Po 20 metų...

C O D
there are 518746 entries in the
COD https://crystallography.net
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Atviri duomenys kristalografijoje

COD atsiradimas
But what if crystallographers work together to establish a public
domain database with all relevant crystallographic data? This would
not only overcome the current situation with 'fragmented' databases,
it would also prevent for becoming dependent from monopolists.

What would be needed?

1. A small team of engaged scientists with some experience in database
and software design to coordinate the project.

2. The authors (i.e. the scientific community = YOU) who provides the
project with database entries (note, that if you have'nt sold your
experimental results exclusively, you are free to distribute the data
to such a database, even if they have already been part of a
publication - and a lot of good data have never been published).

3. Free software a) for maintaining the database, b) for data
evaluation and calculation of derived data (e.g. calculated powder
pattern from crystal structures for search-match purposes), c) for
browsing and retrieval.

gemstonede (Dr. Michael BERNDT) Fri Feb 14, 2003 1:26 pm

COD įkūrimas (2003),
IUCr pranešimas (2005):

  

INTRODUCTION
The COD was created in March 2003 and was built on the
PDB model of open access on the Internet. It is intended
that this database [1] consists of any small or medium
crystal structure (inorganic, organic, organometallic).

Currently (2008) the total entry number is >70000, including
~10000 entries from the American Mineralogist Crystal

Structure Database (AMCSD) [2], all the IUCr data and CIF 
files donations from a few laboratories in Europe or from

individuals. The distribution is made through an
Apache/MYSQL/PHP system that takes queries on 

chemistry, ranges of cell parameters, volumes, etc, as 
well as combinations of fields, 

and can download or upload CIF files. 

WHO NEEDS              ?
Petition text for Open Data in Crystallography:
« It is requested that CSD, ICSD, CRYSTMET and ICDD 
provide a light version of their content (crystal data or 

powder patterns) at no cost on the Web. A light version 
consists of the complete database that is fully searchable 

on the Web by crystal parameters and references and 
returns the CIFs. It would not consist of the other 

value-added possibilities produced by these companies, 
which would stay inside of the toll versions - unless, 

of course, they want  to give more... The principle 
defended here is that the atomic positions in natural 

or synthetic crystal samples of our Universe 
are not copyrightable. » 

OPEN DATA
and

Crystallography Databases
———

Open access on the Web : 
PDB (proteins) 

NDB (nucleic acids) 
AMCSD (minerals) 

Toll databases :
CSD (organic, organometallic)

ICSD (inorganic, minerals)
CRYSTMET (metals, intermetallics)

ICDD (powder patterns)

SEARCH the COD
The COD wishes to offer minimal and simple search

possibilities, allowing you :
 

to verify if the structure you intend to solve is not
already solved, 

to find models or fragments for solving your current
problem, 

to make a correct job if an editor asks you to
review a manuscript.

PETITION RESULTS

POSITION of ASSOCIATIONS
Letters from the COD to :

IUCr (International Union of Crystallography), 
ACS (American Chemical Society), 
RSC (Royal Society of Chemistry)

asking them for the permission to download
systematically the CIF files available at their Web sites,

have not obtained positive answer yet.
 Do letters from petitioners will be more convincing ?

SEARCH OPTIONS
Search page                                Results      

 

DONATE your CIFs
The positions of atoms in samples

of our universe (natural of synthetic) are
NOT COPYRIGHTABLE.

It is up to you to send your CIFs to the COD, 
if you consider that the access to the Knowledge

has to be open for academic research.  

GET the COD TOOLS
EasyPHP (Apache server, MySQL, PHP scripts)

You can download the complete database and make it run on your PC. 
You can reuse the complete system and create your lab CIF repository.

 

PCOD
The PCOD, created in December 2003, is a COD subset of

crystal structures predicted by the GRINSP computer
program [3] . It is growing fast and already contains > 110000

CIF files corresponding to M2X3, MX2, M2X5, MX3 or MaM’bXc

formulations (X = O, F; M/M’ = B, Na, Si, Al, P, Ca, V, Fe, Re, 
Zr, etc), including hypothetical zeolites and other binary 
compounds with N-connected 3D frameworks of M atoms
(N = 3, 4, 5, 6) as well as ternary compounds with mixed

M/M’ frameworks. The PCOD is open for search, download
and upload of predicted crystal structures (coming from any

prediction computer program, inorganic or small and 
medium organic molecules).

SEARCHING PCOD
Search page                                Results VIRTUAL MODELS in PCOD

    Zeolite                                    B2O3 nanotubes

DONATORS/SPONSORS

Laboratories :

Thanks to them and to individuals sending CIFs !

CONCLUSION
Continue to sign the petition

(IUCr asked to the COD to obtain letters from people interested)
http://www.crystallography.net/petition/

Waiting for an improbable positive answer
from CSD, ICSD, CRYSTMET, ICDD,

continue to send your CIFs to the COD (and PCOD)
http://www.crystallography.net/

THANK YOU ! 

REFERENCES
[1] http://www.crystallography.net/                       
[2] http://www.geo.arizona.edu/AMS/amcsd.php
[3] http://www.cristal.org/grinsp/                          

       

Emails
COD/PCOD : cod@crystallography.net

———————
D. Chateigner : daniel.chateigner@ensicaen.fr

X.L. Chen : xlchen@aphy.iphy.ac.cn
M. E. Ciriotti : m.ciriotti@tin.it

L.M.D. Cranswick : l.m.d.cranswick@dl.ac.uk 
R. T. Downs : downs@geo.arizona.edu

A. Le Bail : alb@cristal.org
L. Lutterotti : Luca.Lutterotti@ing.unitn.it 

A.F.T. Yokochi : Alexandre.Yokochi@oregonstate.edu 

COD (CRYSTALLOGRAPHY OPEN DATABASE) and
PCOD (PREDICTED)

COD Advisory Board :
Daniel Chateigner (France), XiaoLong Chen (China), Marco E. Ciriotti (Italy), Lachlan M.D. Cranswick (Canada), 

Robert T. Downs (USA), Armel Le Bail (France), Luca Lutterotti (Italy), Alexandre F.T. Yokochi (USA)
New Members : Yoshitaka Matsushita (Japan), Miguel Quiròs Olozábal (Spain)

[Ca3Al4F21]3-

A crystallography program 
like MAUD can send 

directly CIFs to the COD :

Why not to modify your 
own computer program as 
well (SHELX, SIR, Rietveld, 

etc) in order to send 
automatically the final CIF 

to the COD through the 
Internet ?

CRISMAT

Between May and June 2005, included :
1150 YES signatures for the above text, 
4 NO,
from 78 countries
Including the signature of one Nobel
Laureate (Richard J. Roberts, 
supporting PubChem as well)
35 countries with more than 
5 signatures, representing 
1054 signatures are listed on the 
graph :
For understanding their motivations,
read the texts sent by the signers at:
http://www.crystallography.net/petition/
You can continue to sign (but not in 
August due to a scheduled university 
shutdown).

Karimat El-Sayed, Egypt:
“Egypt is a developing country and we cannot have the regular
crystallographic databases which we really need in our work, 

accordingly, if the crystallographic community allows us to have 
it on line, it will be a big achievement for the third world countries.” 

(Chateigner et al., 2005)

Po 20 metų...

C O D
there are 518746 entries in the
COD https://crystallography.net
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Atviri duomenys kristalografijoje

COD perkėlimas į Vilniaus universitetą
2007 m. COD serveriai perkelti į Biotechnologijos institutą, kuris 2016 m. prisijungė
prie Vilniaus universiteto

S. Gražulis ir kt. Atvirojo mokslo perspektyvos Vilnius, 2024 8 / 16
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Atviri duomenys kristalografijoje

COD augimas
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(Šaltinis: Google Scholar, 2024-10-20)
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Atviri duomenys kristalografijoje

COD panaudojimas

Relaxed structure

Results

Results

PDF

COD duomenys panaudojami skaičiuojamojoje medžiagotyroje
(Merkys ir kt. 2017; Pizzi 2018)
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Atviri duomenys kristalografijoje

COD panaudojimas

PCOD duomenų
panaudojimas medžiagų
identifikavimui, ir galimas
analogiškas COD
panaudojimas.

Paveikslėlis panaudotas
leidus Armel Le Bail (Le Bail
2008)
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Atviri duomenys kristalografijoje

COD panaudojimas

https://molecules.crystallography.net/

(Vaitkus ir kt. 2023)

S. Gražulis ir kt. Atvirojo mokslo perspektyvos Vilnius, 2024 10 / 16
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Atviri duomenys kristalografijoje

Nauji publikavimo būdai

Siūlomas naujas publikacijos tipas:

Recenzuojamas duomenų bazės įrašas!

COD duomenys gali būti cituojami:
Nukreipiant į mašina skaitomus duomenis:

Srivastava, R. C.; Klooster, W. T.; Koetzle, T. F. “Neutron Structures of Ammonium Fluoroberyllate”
(1999) The Crystallography Open Database, rev. 176759, the COD Advisory Board (eds.),
https://www.crystallography.net/cod/2002926.cif@176759. [Retrieved 2016-09-21 16:48 EEST]

Nukreipiant į žmogui skaitomą Web puslapį:
Srivastava, R. C.; Klooster, W. T.; Koetzle, T. F. “Neutron Structures of Ammonium Fluoroberyllate”
(1999) The Crystallography Open Database, rev. 176759, the COD Advisory Board (eds.),
https://www.crystallography.net/cod/2002926. [Retrieved 2016-09-21 16:48 EEST]
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Atviri duomenys kristalografijoje

COD perspektyvos

Ilgalaikiai COD tikslai:
Surinkti galimai visas žinomas kristalų struktūras (nesančias PDB);
Įgyvendinti duomenų recenzavimo mechanizmus, iš esmės pagerinant
publikuojamų duomenų kokybę;
Prisidėti prie Atviro mokslo, užtikrinant atvirą prieigą prie FAIR duomenų;
Telkti mokslo bendruomenę ir populiarinti Atviro mokslo principus.

S. Gražulis ir kt. Atvirojo mokslo perspektyvos Vilnius, 2024 12 / 16
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Atviri duomenys kristalografijoje

KICIS komanda

Antanas Vaitkus Algirdas Grybauskas Saulius Gražulis Andrius Merkys
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Atviri duomenys kristalografijoje

Ačiū už dėmesį!

https://en.wikipedia.org/wiki/Topaz https://www.crystallography.net/2207377.html

https://www.crystallography.net/cod/archives/2024/slides/atviram-mokslui/slides.pdf

A path to freedom: GNU → Linux → Ubuntu → MySQL → R → LATEX→ TikZ → Beamer

https://en.wikipedia.org/wiki/Topaz
https://www.crystallography.net/2207377.html
https://www.crystallography.net/cod/archives/2024/slides/atviram-mokslui/slides.pdf
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Atviri duomenys kristalografijoje

Nuorodos I

Aroyo, Mois Ilia et al. (Jan. 2006). “Bilbao crystallographic server: I. Databases and crystallographic
computing programs.” In: Zeitschrift für Kristallographie - Crystalline Materials 221.1, pp. 15–27. ISSN:
2194-4946. DOI: 10.1524/zkri.2006.221.1.15.
Berman, Helen et al. (2007). “The worldwide Protein Data Bank (wwPDB): ensuring a single, uniform
archive of PDB data.” In: Nucleic Acids Research 35, pp. D301–D303. DOI: 10.1093/nar/gkl971. eprint:
http://nar.oxfordjournals.org/content/35/suppl_1/D301.full.pdf+html. URL:
http://nar.oxfordjournals.org/content/35/suppl_1/D301.abstract.
Gražulis, Saulius, Daniel Chateigner, et al. (2009). “Crystallography Open Database – an open-access
collection of crystal structures.” In: Journal of Applied Crystallography 42, pp. 726–729. DOI:
10.1107/S0021889809016690. URL: http://dx.doi.org/10.1107/S0021889809016690.
Gražulis, Saulius, Adriana Daškevič, et al. (2012). “Crystallography Open Database (COD): an open-access
collection of crystal structures and platform for world-wide collaboration.” In: Nucleic Acids Research 40,
pp. D420–D427. DOI: 10.1093/nar/gkr900. URL:
http://nar.oxfordjournals.org/content/40/D1/D420.abstract.
Gražulis, Saulius, Andrius Merkys, et al. (2018). “Crystallography Open Database (COD).” In: Handbook of
Materials Modeling. Springer International Publishing, pp. 1–19. DOI: 10.1007/978-3-319-42913-7_66-1.

A path to freedom: GNU → Linux → Ubuntu → MySQL → R → LATEX→ TikZ → Beamer

https://doi.org/10.1524/zkri.2006.221.1.15
https://doi.org/10.1093/nar/gkl971
http://nar.oxfordjournals.org/content/35/suppl_1/D301.full.pdf+html
http://nar.oxfordjournals.org/content/35/suppl_1/D301.abstract
https://doi.org/10.1107/S0021889809016690
http://dx.doi.org/10.1107/S0021889809016690
https://doi.org/10.1093/nar/gkr900
http://nar.oxfordjournals.org/content/40/D1/D420.abstract
https://doi.org/10.1007/978-3-319-42913-7_66-1
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Nuorodos II

Le Bail, Armel (2008). “Frontiers Between Crystal-structure Prediction and Determination by Powder
Diffractometry.” In: Powder Diffraction Suppl., S5–S12. DOI: 10.1154/1.2903488.

Merkys, Andrius et al. (Nov. 15, 2017). “A posteriori metadata from automated provenance tracking:
Integration of AiiDA and TCOD.” In: Journal of Cheminformatics 9.1, p. 56. DOI:
10.1186/s13321-017-0242-y. arXiv: 1706.08704v3 [cond-mat.mtrl-sci]. URL:
https://jcheminf.springeropen.com/articles/10.1186/s13321-017-0242-y.
Pizzi, Giovanni (2018). “Open-Science Platform for Computational Materials Science: AiiDA and the
Materials Cloud.” In: Handbook of Materials Modeling. Springer International Publishing, p. 1. DOI:
10.1007/978-3-319-42913-7_64-1.
Vaitkus, Antanas et al. (Dec. 2023). “A workflow for deriving chemical entities from crystallographic data
and its application to the Crystallography Open Database.” In: Journal of Cheminformatics 15.1. ISSN:
1758-2946. DOI: 10.1186/s13321-023-00780-2.
Wilkinson, Mark D. et al. (Mar. 2016). “The FAIR guiding principles for scientific data management and
stewardship.” In: Scientific Data 3.1. DOI: 10.1038/sdata.2016.18.

A path to freedom: GNU → Linux → Ubuntu → MySQL → R → LATEX→ TikZ → Beamer

https://doi.org/10.1154/1.2903488
https://doi.org/10.1186/s13321-017-0242-y
https://arxiv.org/abs/1706.08704v3
https://jcheminf.springeropen.com/articles/10.1186/s13321-017-0242-y
https://doi.org/10.1007/978-3-319-42913-7_64-1
https://doi.org/10.1186/s13321-023-00780-2
https://doi.org/10.1038/sdata.2016.18
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