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Open Crystallographic Databases

COD, TCOD, PCOD, MPOD, ...

http:/ /www.crystallography.net/cod http://www.crystallography.net/tcod

> 366000 entries (ready to > 2000 entries (ready to grow to

http://mpod.cimav.edu.mx/
> 300 entries
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http://www.crystallography.net/pcod
> 10° entries (ready to grow to > 105%?)



http://www.crystallography.net/cod
http://www.crystallography.net/tcod
http://mpod.cimav.edu.mx/
http://www.crystallography.net/pcod

The COD project

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
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http://www.cristal.org/SDPD-list/2003/msg00025.html

COD 13 years later

COD increased 7-fold; currently contains over 366000
records (Sept. 2016)
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COD accessibility

COD is a fully open-access database. All records are
available under public domain designation.

Provided access methods are:

Web search

» URLs constructed from stable identifiers
RESTful interfaces

Full data download

v

v

v
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COD query examples

Web, REST, SQL

> Via the WWW interface - go for “search” in:

» http://www.crystallography.net/cod
» http://www.crystallography.net/tcod
» http://www.crystallography.net/pcod

> Via the stable URLs (REST):

» http://www.crystallography.net/cod/2000000.cif
» http://www.crystallography.net/tcod/10000002.cif
> http://www.crystallography.net/cod/result?text=perovskite

> Via the views of the SQL database:

» mysql -u cod_reader cod -h www.crystallography.net\
—-e ’'select file, a, b, ¢, vol, formula
from data where
date between "2013-01-01" and
"2014-12-31" and
formula regexp " C[0-9]% "
order by vol desc limit 10’
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http://www.crystallography.net/cod
http://www.crystallography.net/tcod
http://www.crystallography.net/pcod
http://www.crystallography.net/cod/2000000.cif
http://www.crystallography.net/tcod/10000002.cif
http://www.crystallography.net/cod/result?text=perovskite

COD applications

>

v

SOLSA
» http://www.solsa-mining.eu/
AiiDA [Pizzi et al., 2016]
» http://www.aiida.net/
COSMOS [Sadowski and Baldi, 2013]
» http://cdb.ics.uci.edu/
FPSM [Boullay et al., 2014], MAUD [Boullay et al., 2012]

» http://fpsm.radiographema.com/
» http://maud.radiographema.eu/

DataWarrior

» http://www.openmolecules.org/datawarrior/
MolView

» http://molview.org/
search-match (Bruker, PANalytical, Rigaku)

... and more!
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http://www.solsa-mining.eu/
http://dx.doi.org/10.1016/j.commatsci.2015.09.013
http://www.aiida.net/
http://dx.doi.org/10.1021/ci4005282
http://cdb.ics.uci.edu/
http://dx.doi.org/10.1107/S2053273314009930
http://www.ecole.ensicaen.fr/~chateign/danielc/abstracts/Boullay_abstract_EMC2012.pdf
http://fpsm.radiographema.com/
http://maud.radiographema.eu/
http://www.openmolecules.org/datawarrior/
http://molview.org/
https://www.bruker.com/
http://www.panalytical.com/
http://www.rigaku.com/
http://wiki.crystallography.net/useful_links/

SOLSA project and COD

X-Fluorescence
Elemental

Ni, Mn, Si, Al,
PAF

Determination

3D Quantification
imaging ) | Mineral association
Characterization of
Ore and Waste

INFRA RED
Spectroscopy

COD will be used in SOLSA for:
» mineral identification;

» subsequent data dissemination.
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SOLSA data flow diagram courtesy Monique Le Guen, ERAMET.




Use of *COD databases

Search-match identification of the materials

[ToolBox

Zoom

(Q,ZI HJM y

Pleleln «5 <

ASEEEEEEEEEEEEED
CYTEr ey ey

™ Gray Al Excopt Curent

- B EE

00:047-1659

ToPL
000240250 Cesum Galt a

toms Selected: 1 3 s

AL

o

DDDHQ@ 2 mAL Scan | Patem _ Pesk | Awa | _Lbel | Level
m|E x[m] ®
_1 s | conguss s i

e ‘Subfiles
o etz of
s Favorconpieomems =] norgnc [© Zotchit
Quality Marks. Orgaric [~ | [0 Displacement
vovoee o Dw [
FEFFEFR M ey [

Dispiayas it B ~Swuet =] ¥ SkpNon Ambient

ChemicalFier
| Cal Se| 10| V| cr| i Fe] co| ] ol 20| Ga| e Aa) o] .
) 5| | 2| 8] o T ] ] ] ca i 5n] 5o 7] 1 |
a) sa] Lo it 7a] 0 | ] 0] ¢ | 70 ] | ] o] 1 P ] n
ol ae

I~ Lontharides C=].Pr| 1] Pa] Saf o] o] To{ v o] | Tn] vo o

I~ ToggoAl T pa o 1] ] am ] st e ] e vl
= s mp@ORRA
~ pater W [SSE0EPCODTO0N0T S
—~ s [o

ianDatsbase Maxesus

MAsTER <] Eimiseduplicates s =]

[

Read | swe | Dot | x|

‘B TaBEVA

[2:Theta : 46759, : 194112 ] - Counts : 22218, Yo : 4265 ]

A predicted
phase from
PCOD could be
identified in
experimental
data.

Courtesy Armel
Le Bail
[Le Bail, 2008]
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COD, TCOD and AiiDA link

ST

Calc ORM | Data ORM Sy

manager
| (omeinel L [~ ADA -
ADA AP

Users

daemon
(the main python code) (submit, retrieve,
parse, ...)

HPC clusters

Database Repository
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Courtesy AiiDA developers [Pizzi et al., 2016]



http://dx.doi.org/10.1016/j.commatsci.2015.09.013

COD Diffraction Image Store
Uses Tahoe-LAFS (https://tahoe-lafs.org) as a back-end:

(& (€ O hup:/192.168.56.101 & ][ search |® ¢ « w D @v= 20"

@ Open Access Button (3 DuckDuckGo G Google G Google (LT) .35 COD #TcOD ;i Test coD  PDB [l Wiley Acta Cryst. TriMy Moodle @ SG W Wikipedia fwi Wiktionary < Compare Structures @ SciDataCon

3\ | HThoetaFs -Welcome x| 4

I Grid Status

Connected to 2 of 2 known storage servers

Nickname Address Service Since Announced Version Available

(loopback) strage 120331 11-Sep2016 | 120329 11-5ep2016 | allmycataiahosi 102 | 27468
19216856.10243740  storage  12033111-Sep2016  12032911-Sep2016  alimydata-tahoel1 102 241G
Osoue
(OMBVE (experimental)
UploadFile »
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» community-backed store (>1 PB)
» confidentiality through strong encryption
» extreme hardware loss tolerance



https://tahoe-lafs.org

Interlinked data in COD

Q O® Crystallography Open Database

Information card for 2100202
Ho
W?]I::?S new? J 2100201 << 2100202 >> 2100203

select * from wikipedia x cod

Accessing COD Data g2 2(a

Browse

Search

Search by structural
formula

| id | ext_id

cod_id | relation_id

Ibuprofen 2006278
2100202
2019147
1000001
1516465
1516682
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Serotonin

Add Your Data

Deposit your data

Manage depositions

Managefrelease
prepublications

Pristinamycin
Cucurbituril
Rubrene

oA v s wN R
H R KRR R

Documentation

COD Wiki
Obtaining COD
Querying COD
Citing COD
COD Mirrors
Advices to donators ~ Display in Jmol
Useful links

Coordinates 2100202.cif
Original IUCr paper
External links
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This project has received fund

ChemSpider; DrugBank; Wikipedia

v Structure parameters




COD completeness challenge

| nr | journal | publisher |
| 45157 | Inorganic Chemistry | American Chemical Society |
| 42069 | Acta Crystallographica Sect. E | International Union of Crystallography |
| 28775 | Dalton transactions (Cambridge | Royal Society of Chemistry |
| 26752 | Organometallics | American Chemical Society |
| 25493 | Journal of the American Chemic | American Chemical Society |
| 19824 | Acta Crystallographica Sect. C | International Union of Crystallography |
| 19028 | Chemical Communications | Royal Society of Chemistry |
| 17858 | CrystEngComm | Royal Society of Chemistry |
| 13225 | Crystal Growth & Design | American Chemical Society |
| 11083 | The Journal of Organic Chemist | American Chemical Society |
| 9358 | Acta Crystallographica Sect. B | International Union of Crystallography |
| 7910 | Organic Letters | American Chemical Society |
| 7516 | Dalton Transactions | Royal Society of Chemistry |
| 5751 | New Journal of Chemistry | Royal Society of Chemistry |
| 5283 | Organic & Biomolecular Chemist | Royal Society of Chemistry |
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COD durability assurance

» Best price/performance ratio
» Capability to build a distributed, equal-peer database
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Thank you!

http://en.wikipedia.org/wiki/Emerald http://www.crystallography.net/5000095.html
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A path to freedom: GNU — Linux — Ubuntu — MySQL — R — BIpX— TikZ — Beamer


http://en.wikipedia.org/wiki/Emerald
http://www.crystallography.net/5000095.html
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