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Motyvacija — kodél duomenu bazes?
COD kurimo istorija

COD turinys

COD pritaikymai

COD nauda mums :)

Pamastymai apie atvirus duomenis
Tolimesni planai
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

1 & 1 <
Ynzﬁi_zlxﬁ Sp = n—li_zl(fn_xi)z
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

n

1 ¢ 1
X, = — . — X — ;)2
xn—n;_lxl, Sn= 4|7 > (Xn — i)

i=1

Per daug RAM!
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

2
=1 1 o, 1
xn—Hin, Sn= |7 in—ﬁ in
i=1 i=1 i=1
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

2
n n n
o1 1 , 1
Xn="1> Xi; Sn= PBE Tl DL
n 4 n—11\+4 n\“
i=1 i=1 i=1

Netikslu!
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenu sraute?

n
SR ,
Xn:_ Xi;Sn:....
n:
i=1
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

— 1 no_
Xn = Hz;xl, Sn = Sn_l—i-m (xn —xn)z ; Sp =
i=

OK )
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

I - no_
Xn = E;XU Sn:Sn—l'i_ﬁ (xn_xn)2§ Sn =
i=

Recursive Calculation of the Standard Deviation with Increased Accuracy

H. R. Biesel
Hewlett-Packard GmbH, OhmstraRe 6, D-7500 Karlsruhe
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Kur rasti reikalinga
informacija?

Klausimas: kaip suskaiciuoti vidurkj ir standartinj
nuokrypi duomenuy sraute?

= 1 noo_
Xn = Hzlxl’ Sn = Sn_l—i-m (xn —xn)z ; Sp =
i=

Recursive Calculation of the Standard Deviation with Increased Accuracy

H. R. Biesel
Hewlett-Packard GmbH, OhmstraRe 6, D-7500 Karlsruhe
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A question to answer

Y=120.000°

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

research and innovation program under grant agreement No 689868.
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http://en.wikipedia.org/wiki/Emerald
http://www.crystallography.net/5000095.html
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Data Sharing in Crystallography

Started quite early

» 1948 Acta Cryst. (IUCr) The Acta Crystallographica
journal was launched, all coordinates were printed in
Jjournal articles, and Acta Crystallographica published
the structure factors as well

» 1965 CSD (CCDC) The CCDC was established at the
Department of Chemistry, Cambridge University /... /
about 2000 structures published before 1965 were
gradually incorporated into the developing database

» 1971 PDB In June 1971, the two communities
attended the Cold Spring Harbor Symposium on

Quantitative Biology (Cold Spring Laboratory Press,
1972)
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Su PDB viskas gerai

08: Worlduide Protin Data Bank- ozl Firefox

[ © 3 #][as ] NCODOO® =
13 DikDuckGn G Gogle 4 COD_#1 Moode3 o byoode 7 Wipas W Whtorwry @56 @ w#DA  RCSSPDR | DBe ~mPD6] - Eramtporal 3EtAarDicomse @ Svckark

WORLDWIDE

P!OTBIN DATA BANK

Since 1971, the Protein Data Bank
archive (PDB) has served as the single
repository of information about the 3D or View validation reports
structures of proteins, nucleic acids, and

complex assemblies. Deposit Structure

Validate Structure

The Worldwide PDB (WwwPDB) All Deposition Resources
organization manages the PDB archive

and ensures that the PDE is freely and Download Archive
publicly «vailable to the global

. Instructions
community.

Learn more about PDB HISTORY and
FUTURE.

@ verw 28 C) D= Epian.per—pl . i % o) 0O § © 2015107 2252
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Problems with access to data

Proprietary licensing causes a lot of headache in the XXI century...

» CCDC Access Structures Terms and Conditions: “These
services must not be used to systematically download or
redistribute these structures, data or associated
information. Programmatic access to these services is not
permitted.”
(https://summary.ccdc.cam.ac.uk/about-this-service, last
accessed 2016-11-24)

» “In the specific case of the article in question,/.../ a
small molecule 3-D structure predictor and Web server
(COSMOS) /.../ [tlhe CCDC vigorously intervened to
prevent distribution of such a tool. The statement in the
CCDC'’s letter that “express permission was immediately
granted” is simply false. A dozen librarians and other staff
from the University of California (UC) had to intervene
under the threat of losing a system-wide license to the
CSD.” [Baldi, 2011]
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https://summary.ccdc.cam.ac.uk/about-this-service
http://doi.org/10.1021/ci200460z

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

16 years later ...

The Crystallography Open Database

http://www.crystallography.net/cod

T T T _—
He i en oy oo Tok sy
) X x i x 4+
csca [© wcpsatogapmyetcec B | - © k) [Qsereh ] nNODOO e =
N e ey Ty e —T e —
COD Home -
Home ~
‘What's new?
Browse /
Search
Search by structural
formula - =
 douc Dt | o llection of crystal structures of ic, i ic, metal i d
Deposit your data pen-access collection of crystal S. ictures of ol“ganlti, al- an
Manage depositions
Managefrelease . iy N ., -
. Including data and software from CrystalEye, developed by Nick Day at the department of Chemistry, the University of
Cambridge under supervision of Peter Murray-Rust.
All data on this site have been placed in the public domain by the contributors.
COD Wiki
Gbtaining COD Currently there are 414624 entries in the COD.
Querying COD Latest deposited structure: 7234818 on 2019-10-29 at 05:14:04 UTC
Citing COD
COD Mirrors I- ~
Advice to donators
Useful links |

CIFs Donators

¥ Crystallogra... | 4 seminaral g E - 2019-10-29 09:12
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http://www.crystallography.net/cod
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example
Sphalerite

A COD crystal structure page

http://www.crystallography.net/cod/1525302.html

Q Qo Crystallography Open Database

:
S Information card for entry 1525302

What's new? 3

1525301 << 1525302 >> 1525303 Coordinates  1525302.cif
Accessing COD Data . v Structure parameters
Browse Preview Chemiat e

Search Fo o

Search by structural Colculaed formula
formula Authors of publication.

Journal of publication

Year of publcation

Journa v

Pages of publication

Add Your Data
Deposit your data
Manage depositions 5
Manage/release o

prepublications a
b

¥
Collvolume
Number of distinct elements.

iguin symmetry space group.
Hall symmetry space group

Documentation
COD Wik

Has disorder

Advices to donators
Useful links

Coordinates  1525302.cif

(Fe0.2 Mn0.05 200.75) S

16
1399- 1411

542724
542728
o

2
90
150855 40
Fa3m
F423
Yos

No

No
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http://www.crystallography.net/cod/1525302.html

COD data validation

COD data validation policies:
1. Syntactic checks:
S cifparse 7234818.cif

2. Semantic validation (against dictionaries)
S cif _wvalidate -D cif core.dic 7234818.cif

3. Database-specific checks
S cif_cod _check 7234818.cif
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COD validavimo ir
deponavimo svetainé

24 Crystallography Open Databas... | 5F
Data block 739121:
» _Jjournal name full is undefined
» neither _journal year nor _journal volume is
defined
» _Jjournal page first is undefined

Tip: if you need to add bibliography common to all structures in this file, you can
add a data_global section below, and the data will be distributed into all other
sections.

Fetch bibliography by DOI (http://www.doi.org):
| save and check | [10.1021/0m9010406 | Fetch | Pubmed @/ crossref

Your CIF File contents:
data_global

Toop_

_publ_author _name
‘sablah, Shahulhameed*
‘Lee, Chen-Shiang’
‘Hwang, Ven-Shu’

'Lin, Ivan J. B.'
_publ_section_title

Facile C-N Bond Cleavage Promoted by Cuprous Oxide: Formation
of C-C-Coupled Biimidazole from Its Methylene-Bridged Congener
journal_issue 2

“journal_name_full Qrganometallics

“journal_page first 290
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“journal volune 29

“journal year 2010

data 714306

_chemical formula sum *C16 H20 C14 Cu2 Ng'
“chemical formula weight 503.28




COD validavimo ir
deponavimo svetainé

<« rCOoE 0105404

#§Google #§Google (IT) COD COD(T) -PDB PDBe PubMed [§SG TnMy Moodle S4IUCT2011 W Wikipedia

+: Crystallography Open Databas...

Crystallography Open Database
Validation and Deposition Interface

Deposit structures Finish

Deposit to COD all valid files
File Status| Actions

0m9010406 si 002.cif Deposit to COD

File [om%01040
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COD Search Form

Data can be queried on-line using basic crystallographic
parameters or metadata
(http:/ /www.crystallography.net/cod/search.html)

boks x [t rystalography open bat- x | +

COO Crystallography Open Database

COD Home
Home
‘What's new? =)

Accessing COD Data
Browse
Search
Search by structural
formula

Add Your Data OpenBabel
our Data 1

Deposit your data searcn |

Search

(For more information on search see the hints and tips)

Search by COD ID: search |

Enter SMILES:

Manage depositions
Manage/release.
prepublications

Note: substructure search by SMILES is currently available in a subset of COD containing 157980 ¢
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COD Wiki text (1 or 2 words) [ ]
Obtaining COD
Querying COD journal
Citing COD year
COD Mirrors
Advices to donators volume
Useful links Issue —
poI [
Z (min, max) [ ]
Z' (min, max) [ ]
chemical formula I



http://www.crystallography.net/cod/search.html

COD query examples

Web, REST, SQL
> Via the WWW interface - go for “search” in:
» http://www.crystallography.net/cod
» http://solsa.crystallography.net/rod
» http://solsa.crystallography.net/hod
» Via the stable URLs (REST):
http:/ /www.crystallography.net/cod/2000000.cif
http://solsa.crystallography.net/rod/3500021.rod
http://solsa.crystallography.net/rod/3500021.html
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
year between 2013 and
2014 and
formula regexp " C[0-9]% "
order by vol desc limit 10’

vV vy VvYyy
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http://www.crystallography.net/cod
http://solsa.crystallography.net/rod
http://solsa.crystallography.net/hod
http://www.crystallography.net/cod/2000000.cif
http://solsa.crystallography.net/rod/3500021.rod
http://solsa.crystallography.net/rod/3500021.html
http://www.crystallography.net/cod/result?text=perovskite

COD accessibility

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

Provided access methods are:

Web search

URLSs constructed from stable identifiers
RESTful interfaces

Full data download
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Open Crystallographic
Databases

COD. TCOD. PCOD. MPOD. ...

http://www.crystallography.net/tcod

-

http://www.crystallography.net/cod

> 410000 entries (ready to > 2000 entries (ready to grow to
> 350 0007?)

grow > 106?)
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http://mpod.cimav.edu.mx/
> 300 entries

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

1.
2.
3.
4.
5.
6.
7.

Turinys

Motyvacija — kodél duomenu bazés?
COD kurimo istorija

COD turinys

COD pritaikymai

COD nauda mums :)

Pamastymai apie atvirus duomenis
Tolimesni planai
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http://www.crystallography.net/cod/2231955.html
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http://www.crystallography.net/cod/2231955.html

COD molekuliy atstatymas

http://www.crystallography.net/cod/2231955.html

Iprasti algoritmai:

OH,

Naujas algoritmas:

OH,

H3C\+/H
o
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http://www.crystallography.net/cod/2231955.html

COD molekuliy atstatymas

http://www.crystallography.net/cod/2231955.html

Iprasti algoritmai: Naujas algoritmas:
OH,
OH,
HsC _',CH ﬂ HC V
0=s5s
\0\ CH [
0=5 o H
I_
o fi
F‘: o
o
OH,
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[Grazulis et al., 2015] 10.1107/S1600576714025904

A. Vaitkus, cif2molecule + OpenChemLib



http://www.crystallography.net/cod/2231955.html
https://doi.org/10.1107/S1600576714025904
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Macromolecular structure
refinement needs

PDB ID 1KNV

N, obs
N, atom N, ‘param N, obs param

5070 20280 42686 2.1

COD ID 2002915!
38 342 10189 30

» When refining macromolecular structures, we have
unfavourable parameter to observation ratio (we
would like to have >5...)
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! Dahaoui et al., Acta Cryst. B (1999)



http://www.pdb.org/pdb/explore/explore.do?structureId=1KNV
http://www.crystallography.net/2002915.html

Solution - restrains

Energy
arbitrary units

1

80 09

08
70 07
60 06
50 05
40 04
% 03

02
20 01
10 0

3 o2 K 2

-10 -5 10
,-~. displacement
(@@= =g "0

Al

3 Angle,

A2

__E_ _ Al
E=1kAP? pAl)~e T =e 202 E = k(1 + cos(nAg)),ifn > 0
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» Use prior knowledge about bond lengths, angles,
dihedrals, VAW radii, obtained from high-resolution
organic molecule crystal structures.




Naujos apribojimu bibliotekos

Acta Crystallographica Section D
STRUCTURAL BIOLOGY

search IUCr Journal

RESEARCH PAPERS AE kW AQ

Acta Cryst. (2017). D73, 112-122
://doi.org/10.1107/S2059798317000067

Cited by [28] OPEN 5 ACCESS
: AceDRG: a ical description for ligands
T F. Long®®, R. A. Nicholls ™, P. Emsley, S. Grazulis®, A. Merkys(®, A. Vaitkus and G. N. Murshudov "
i The program AceDRG is designed for the derivation of stereochemical information about small molecules. It uses local '.)
chemical and topological environment-based atom typing to derive and organize bond lengths and angles from a small-
i molecule database: the Crystallography Open Database (COD). Information about the hybridization states of atoms,

whether they belong to small rings (up to seven-membered rings), ring aromaticity and nearest-neighbour information is encoded in the atom
types. All atoms from the COD have been classified according to the generated atom types. All bonds and angles have also been classified
according to the atom types and, in a certain sense, bond types. Derived data are tabulated in a machine-readable form that is freely

[Long et al., 2017a, Long et al., 2017b]
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https://doi.org/10.1107/S2059798317000067

COD data applications:
polymer search

> polymers-in-COD: ~ 400 000 COD records processed

» polymers of different dimensionality (1D, 2D, 3D, 1D-2D
and so on) detected, ~ 93 000 polymer records in total.

oownLonos coo

(k] 7224530 display [ial

7224530 coordinates

Polymer data: 7224530.cif Original entry: 7224530 himl

JSMOL display settings

Spin and Model
Spinon spincif oK . Wieframe
calor

hom o Black Gy white

Background color

Black Light grey Seashel » Allce bue

Choose polymer molecles -

Molecule number Basis Formula

research and innovation program under grant agreement No 689868.
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0 (101 011) (C1028 H1043 Ga48 N137 0438

1 (101 0171) (C1026 H1039 Gd48 N136 0438

http://crystallography.net/cod/7224530.html results of A. Belova



http://crystallography.net/cod/7224530.html

COD data applications:
chemical comprehension

» molecules-in-COD: ~ 380 000 COD records processed

» chemical structure derived automatically for ~ 200 000
COD records.

COD/2227695

All chemical structures can be downloaded in the form of a DWAR file, which can be viewed with DataWarrior.

Retrieve the structure as MOL2k or MOL3k using OpenChemLib (OChLib) with the help of a RESTful interface at the COD server

revious (2227694) Next (2227696) Original COD entry

Reduced structural formula

e

\ _cr
, jo
3 j o cr cr
ﬁ) i‘ \)t«(
S
) OZ\T N> :

SDF file CML file
Reduced canonical SMILES:

O=cle2[n+](c[nH]e2n(c(=0)n1C)C)CC10CCOL[CH[Fe+3](CL(CIICH] (x2) PubChem

o
N
o
«
=
o
=
(]
ac
©
c
o
=
=)
c
o]
(0]
Q
©
=}
w
(0]
=
+=
£
o
=
o]
£
o
c
=]
2
iel
()
=
(0]
9]
o
@
o]
=
e
9]
o
@
Q
@2
<
=

research and innovation program under grant agreement No 689868.

Unique components

O=cle2[n+(cInH]c2n(c(=t o)nic)c;ccmccol InChi=1S/C11H14N404/c1-13-9- 3(10116)14[2)11(13¥17115(6 12-9)5-7-18-3-4-19-7/h6-7H,3-5H2,1-2H3/p+1 E_ul&hgm
[CL[Fe+31(CLN(CL)ICL] InChi=1S/4CIH Fe/hd*1H;/q;;;+3/p-4

http://crystallography.net/cod/2227695.html results of A. Vaitkus



http://crystallography.net/cod/2227695.html

Netvarka aplink specialiaja
pozicija
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https://www.crystallography.net/cod/1544968.html

Netvarka aplink specialiaja
pozicija
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https://www.crystallography.net/cod/1544968.html

Netvarka aplink specialiaja
pozicija
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https://www.crystallography.net/cod/1544968.html
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http://saulius-grazulis.lt/~saulius/.1c76f4d33195c654b7ccf5dab8c1a64503fa8162/4111132-disorder-handling/jmol-movie/Screencast%202019-10-25%2015:06:19.mp4
http://saulius-grazulis.lt/~saulius/.1c76f4d33195c654b7ccf5dab8c1a64503fa8162/4111132-disorder-handling/jmol-movie/Screencast%202019-10-25%2015:07:24.mp4

COD ir PCOD duomenu baziu
panaudojimas

Kristalinés medziagos identifikavimas

> EVA - [Taf3.A 1 W= Medziagos
B v o e | ]
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| _suem x| = A[2]5 28] 3 F Slialn] Bla|[Fre R e 1 Rent
J—— [TSeomen =] [eToee s5:Wepeee | compound ame [fornun [vscae & {| 50 p 0 @ @ @ Wl [ pagal Rentgeno
5 1 T8 0ros 07y Ammum Ao e T FEFRE R e P e |
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& e o o Sl P! u
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B4 000340202 Thalun Tung a1 a[se(sala | F
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Q@ 010720309 Potassum Ne. ol sr| v | 2| o] o] T rul o] 7 Al cal 50 5o To| 1 |
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Ba Seotul Fooswn ! B o 1] 7o 5 ]| ] | 2] 1 ) 1
Q[ B@® 000261250 Thalum Galu.. | Ral )
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/ J t U parengé
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B
[2 e 67594+ Lowui2] [ o 222t v 265 ([Le Bail, 2008])
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MOF identifikavimas COD

Uzsienio mokslininkai naudoja COD savo tyrimuose

First & Floudas (2013) ,MOFomics: Computational pore
characterization of metal-organic frameworks*“:

Characterization results for selected structures. Volume and area are accessible to
hydrogen (diameter 2.18 A).

LCD (A) PLD (A) Volume (cm?/g) Area (m?(g)

GWMOF-3 (COD 4300942) 5.4 37 0.226 625
MIL-47 (CSD IDIWOH) 6.8 6.8 0.405 1781
MIL-53 (COD 4103388) 71 71 0.500 2203
MOF-5 (CSD SAHYIK) 15.0 7.8 1.186 2297
MOF-501 (COD 4300890) 11.0 5.1 0.747 2132
NOTT-401 (COD 7106668) 7.6 4.1 0.279 1080
ZIF-6 (CSD EQOCOCO1) 9.5 6.7 0.749 1076
ZIF-8 (CSD VELVOY) 114 34 0.485 1531
Hyp. MOF 5082 9.8 4.0 0.850 2320
Hyp. MOF 18075 72 47 1.060 1435
Hyp. MOF 32532 59 32 0345 1416
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COD mokymo tikslams

Sesiavalenté anglis (1?)

Duomenu bazéje stebime anglies (,C*) atomus,
nutolusius per kovalentinés jungties atstuma nuo 6
kaimynu.(?)
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COD mokymo tikslams

Sesiavalenté anglis (1?)

Duomenu bazéje stebime anglies (,C*) atomus,
nutolusius per kovalentinés jungties atstuma nuo 6
kaimynu.(!)
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COD 7015488 COD 7015654



http://crystallography.net/cod/7015488
http://crystallography.net/cod/7015654

1.
2.
3.
4.
5.
6.
7.

Turinys

Motyvacija — kodél duomenu bazés?
COD kurimo istorija

COD turinys

COD pritaikymai

COD nauda mums :)

Pamastymai apie atvirus duomenis
Tolimesni planai

o
N
o
«
=
o
=
(]
ac
©
c
o
=
=)
c
o]
(0]
Q
©
=}
w
(0]
=
+=
£
o
=
o]
£
o
c
=]
2
iel
()
=
(0]
9]
o
@
o]
=
e
9]
o
@
Q
@2
<
=

research and innovation program under grant agreement No 689868.




COD citavimai

Dvi pradinés COD publikacijos surinko virs 1000
citavimu!

Saulius Grazulis # Cituota PERZIORETI VISKA
Senior research fellow, Vilnius University Institute of Biotechnology s o 2014
Patvirtintas el. pastas ibt.It
X-ray crystallography ~ scientific databases ~software engineering  computer languages Saltiniei 2842 1748
bioinformatics h-rodykle 28 19
i10-rodykle a7 30
PAVADINIMAS H CITUOTA METAI 480
en Datab D collection of crystal structures 574 2009 90
S Grazulis, D Chateigner, RT Downs, AFT Yokochi, M Quirds, L Lutteroti
Journal of applied crystallography 42 (4), 726-729 240
Crystallography Open Database (COD): an open-access collection of crystal structures 428 2012 120
and platform for world-wide collaboration
S Grazulis, A Daskevic, A Merkys, D Chateigner, L Lutterotti, M Quircs, B
Nucleic Acids Res 40, D420-D427 2012 2013 2014 2015 2016 2017 2018 2019
Structure of the tetrameric restriction endonuclease NgoMIV in complex with cleaved 180 2000
M Deibert, S Grazulis, G Sasnauskas, V Siksnys, R Huber Bendraautoriai REDAGUOTI

Nature Structural & Molecular Biology 7 (9), 792

research and innovation program under grant agreement No 689868.
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COD grantai

» MIP-124/2010 ,Atviros prieigos mazu molekuliu
kristalografiné duomenu bazé COD*

» MIP-025/2013 ,Statistiné struktary analizé atviroje
kristalografinéje duomenu bazéeje COD ir jos
pletimas®

» H2020 SOLSA ,Akustinis grezimas sujungtas su
automatine mineraly analize: iStisiniame procese,
grezimo vietoje, realiu laiku®
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N

Discover SOLSA

» Crystal structures (COD)
» Raman spectra (ROD)
» Hyperspectral spectra (HOD)

http://solsa-mining.eu/
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http://solsa-mining.eu/
http://www.crystallography.net/
http://solsa.crystallography.net/rod
http://solsa.crystallography.net/hod

ROD

X-Fluorescence

Elemental <
Ni, Mn, Si, Al tza
PAF |
Determination

D Quantification

imaging ) | Mineral association <f,>
Characterization of
Ore and Waste
INFRA RED
Spectroscopy

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

» subsequent data dissemination.

SOLSA data flow diagram courtesy Monique Le Guen, ERAMET.
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Raman spectroscopy data
ROD

The Raman Open Database

http://solsa.crystallography.net/rod

O Raman Open Database

ROD Home
Home
What's new?

Information card for entry 3500024

3500023 << 3500024 >> 3500025

Accessing ROD Data .
e Preview

Add Your Data.
Deposit your data
Manage depositions
Manage/release.

prepublications

Rutile
532 nm
20000 unoriented

)

5000

10000

Raman intensity (a.

500 Too0 1500 2000 2500
Raman shift (cm'l)
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Display in Jmol

Data records contributed to the ROD by Yassine El Mendili



http://solsa.crystallography.net/rod

HOD record example

examples/hod/1000000-head.cif:

data_1000000 “ Test Hyperspectral Open Database
loop,
- CEDTTT— .
_[local]l_description e Information card for entry 1000000
"ENVI File’ L0001 << 1000000 5>
FETETE proview

’Created [Wed Jun 08 12:34:07 2016]”

_[local]_wavelength_units Nanometers
loop_

_hyper_bands.default

220

2217

253

_hyper_bands.lines 937
_hyper_bands.number 288
_hyper_bands.samples 384
_hyper_file.byte_order 0
_hyper_file.data_type 4
_hyper_file.type ENVI_Standard
_hyper_header.offset 0
_hyper_header_file.contents

;ENVI

description = {

ENVI File, Created [Wed Jun 08 12:34:07 2016]}
samples = 384
lines = 937

research and innovation program under grant agreement No 689868.
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Common REST API

» Agreed upon in the 2016 Leiden CECAM workshop;
» Suitable for all structural and QM databases.

Materials-Consortia/API - Mozilla Firefox
File Edit View History Bookmarks Iools Help
A Tahoe-LAFS % ) GitHub-tahoe-lafs/tahoe... X = . OpenStreetMap % | € Materials-Consorta/APl x| +

P e |[search | %

€) © @ Gt Inc.(U5) | hips/github.com/Mate

©DuckbuckGo G Google G Google (LT) (5COD #4TCOD [;iTestCOD  PDB W Wikipedia IwiWiktionary TiIBT Moodle §}SG @ SciDataCon2016 e CIF e IUCF |
Materials-Consortia/ API @Unwatch~ 3 JuUnstar 1
<> Code Issues 0 Pull requests 1 Projects 0 Wiki Pulse Graphs

No description or website provided.

© 16 commits 1 branch Orele 42 4 contribut
——

Branch mastor~  Now pull roquest Croate newfile  Upload files  Find flo E.E
merkys Correcting a typo. Latest commit e79dze2 on

o tests Adapting the former ERE tests for the PCRE regular expressions 3
) gitignore r backup 3
) GNUmakefile arget a nonim for 'm 3
) README e README 3

https://github.com/Materials-Consortia/API
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https://github.com/Materials-Consortia/API

1.
2.
3.
4.
5.
6.
7.

Turinys

Motyvacija — kodél duomenu bazés?
COD kurimo istorija

COD turinys

COD pritaikymai

COD nauda mums :)

Pamastymai apie atvirus duomenis
Tolimesni planai
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Requirements for long-term
data archiving and reuse

» Platform independence
» Text-based formats (ASCII, UTF-8)
Software independence

Network-transparency
» Standard, open protocols (W3C http)
» Standard, open data carrier formats (JSON, XML, CIF).
» RESTful servers
Machine-readable semantics
» Dictionaries, schemas
Durability
» Persistent identifiers
» Open data principles
» FAIR principles

v

v

v

v
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Data exchange in
crystallography

International Union of M
CRYSTALLOGRAPHY ’

international Tables | World Directory

search
books | news | education | people |fesolifees’ outreach
other directories w | dataw | cifw | listsw | blogsw | forums | commissionsw | nexus | symmetry font |
Home > resources > cif > specification
IF 2 syntax ifi H
SR Specifications
CIF 1.1 syntax
specification These pages provide the formal specification of the Crystallographic Information Framework file
) Ancllary notes format.
STAR File
Lm"g‘j:;;\ﬂw Definition Two closely-related syntaxes are available: version 1.1 and version 2.0. The version number 1.0 was

assigned retrospectively o the version described in the original paper of Hall, Allen & Brown
(1991), as amended by COMCIFS 29 January 1997.

In addition to the formal specification, a number of ancillary notes are published that describe
conventions or guidelines applied within one or more of the dictionaries of CIF data items that are used in various topic areas.
‘These notes should be adhered to as closely as possible, in association with the formal specification of file syntax and implied
semantics, to maximise the efficient interoperability of CIF-based applications.

he International nion of Crystallography is a non-profit scientific union serving the world-wide interests of
‘rystallographers and other scientists employing crystallographic methods.

[Hall et al., 1991]
The Crystallographic Interchange File/Framework (CIF):

» Provides standard means for data publishing and
exchange;

» Is suitable for archiving;

» Is maintained by the IUCr;

research and innovation program under grant agreement No 689868.

N
=
o}

N
o}

T

)
c

o
=

=)
c
o}
o}
Q
=
=}

w
o

=

E
£
o

=
o)

£
ko]
c
=)

2

ko]
o}

=
[0}
0
o
@
o}
=
=
15}

o
o
o

2

=

=



http://dx.doi.org/10.1107/S010876739101067X

CIF for scientific data

examples/data/2100858-head.cif:

data_2100858

loop_

_publ_author_name

’Buttner, R. H.'

’Maslen, E. N.’

_publ_section_title

i

Structural parameters and electron difference density in BaTiO~3~

;

_journal_issue 6

_journal_name_full ’Acta Crystallographica Section B’
_journal_page_first 764

_journal_page_last 769

_Jjournal_volume 48

_Jjournal_year 1992

_chemical_compound_source ’synthetic, from a mixture of KF:KMoO4:BaTiO3
_chemical_formula_sum ’Ba 03 Ti’

_chemical_formula_weight 233.24

_symmetry_cell_setting tetragonal

_symmetry_space_group_name_Hall 'P 4 -2’
_symmetry_space_group_name_H-M P 4 mm

research and innovation program under grant agreement No 689868.
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_cell_angle_alpha 90.0
_cell_angle_beta 90.0
_cell_angle_gamma 90.0
_cell_formula_units_2Z 1
_cell_length_a 3.9998(8)
_cell_length_b 3.9998(8)

_cell_length_c 4.0180(8)




1.
2.
3.
4.
5.
6.
7.

Turinys

Motyvacija — kodél duomenu bazés?
COD kurimo istorija

COD turinys

COD pritaikymai

COD nauda mums :)

Pamastymai apie atvirus duomenis
Tolimesni planai
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COD perspektyvos

» COD sasajos su kitomis DB (PDB, PubChem,
WikiData, ...)

» COD ,kristalografo darbo vieta“ — bendruomeninis
tinklalapis kristalu struktaroms laikyti ir analizuoti.

» Daugiacentris COD serveris (angl. multi-master
replication)

» Visaapimanti struktiry duomenu bazé

» DI (Loginio programavimo, DNN) taikymai zinioms is
COD isgauti
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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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API query examples

http://crystallography.net/cod/optimade/structures®filter=elements="Si,0"ANDnelements=2&limit=1
{

"resource": {
"base_url": "http://www.crystallography.net/cod/optimade/v1.0.0-alpha.1l/"
}
"query": {
"api_version": "v1.0.0-alpha.l",
"data_returned": 1,
"representation": "/structures?filter=elements=\"Si, O\"ANDnelements=2&limit=1",
"last_id": "1010921",
"time_stamp": "2017-04-06T05:46:502",
"implementation": {
"maintainer": {
"email": "cod-bugs@ibt.lt"
}
"title": "Crystallography, Open _Database",
"version": "v1.0.0-alpha.1l1",
"source_url": "svn://crystallography.net/cod/trunk/cod/cgi-bin/optimade.pl@194653"
I
"data_available": 344

}
"data": [
{
"last_modified": "2017-02-28T05:33:562",
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"properties": {
"formula": "O2_Si"
}
"url": "http://www.crystallography.net/cod/1010921.cif",
"immutable_id": "http://www.crystallography.net/cod/1010921.cif@130149",

A path to freedom: GNU — Linux — Ubuntu — MySQL — R — BIpX— TikZ — Beamer


http://crystallography.net/cod/optimade/structures?filter=elements="Si,O"ANDnelements=2&limit=1

