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1 | 19.3. | Opakovani databazi, normalizace, ERA

2 | 26.3. | Spektroskopické databaze - atmosférické, vesmirné
3| 2.4.| NIST, specDB

4| 9.4.| MS, NMR, krystalografické

5| 16.4. | Al a Kvantové pocitace pro praci s daty

6 | 23.4. | Barvy,laky,sklo,textilie

7 | 30.4. | Pada, hoflaviny,nuklearni materialy

8 | 7.5. | STREDECNI ROZVRH = NENI PREDNASKA

9 | 14.5. | Toxikologické
10 | 21.5. | Zkouska

cvi¢eni: spoleéna databaze volné prodejnych psychotropnich latek
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NIST

NIST - National Institute of Standards and Technology

http://www.nist.gov/

Stranky celého institutu pro standard — nejen databaze, délaji i vyzkum a
vSe standardizuji - zakladni velic¢iny, podle ¢eho se ma mérit a kalibrovat
pristroje

Otevrena (prozatim), placena z dani USA, databaze v ramci jednotlivych astavi
2017 rozpocet byl $1 000 million x 25 = 25 miliard K& CR ma 1 250.9 miliard K¢
https://www.nist.gov/about-nist/
our-organization/budget-planning
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Databaze v NIST

Seznam volné pfistupnych databazi v NISTu
Free Standard Reference Databases by SRD Number
http://www.nist.gov/srd/onlinelist.cfm

Jejich popis
http://srdata.nist.gov/gateway/gateway?dblist=1

Nas jako chemiky zajima zejména chemicka spektroskopicka data
http://webbook.nist.gov/

Databaze obsahuje zejména organické slouceniny a nékolik malych
anorganickych, pouze takové pro které maji v NIST data.

Forenzni portal
http://www.nist.gov/forensics-portal.cfm
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webbook NIST

http://webbook.nist.gov/

Termochemicka data pro vice jak 7000 organickych sloucenin
IC spektra pro 16000 Hmotnostni spektra pro 33000

UV/Vis spektra pro 1600

Data pro plynovou chromatografii pro 27000

Electronicka a vibraéni spektra pro 5000

Spektroskopické konstanty pro 600 diatomik (Herzberg - 1960)
lonizaéni energie pro 16000

Termofyzikalni vlastnosti pro 74 kapalin
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webbook NIST - vyhledavani

http://webbook.nist.gov/chemistry

Moznosti hledani: pfimé Moznosti hledani: nepfimé
Vzorec Doklikat se
Jméno

katalogoveé cislo

lonizacni energie

Elektronova afinita

Protonova afinita

Kyselost

Energie vzniku produktil

Vibraéni energie a Elektronicka energie
Nakreslena struktura Struktura v souboru
Trida struktur

Molekulova hmotnost

Reakce

Autor
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webbook NIST - vyhledavani

@ Vzorec — nezavisi na poradi, mezerach, velikostech nO x No,? -
jakykoli atom, moznost pridat libovolny atom (opatrné), izotopolog,
vetsi pocet atomi

@ Jméno - nezavisi na poradi, mezerach, velikostech,* - netplné

o katalogové cislo

@ lonova energie

o lonizacni energie — €V, rozmezi (neni pro viechny slouceniny)

o Elektronova afinita — stejné jako IE

o Protonova afinita — stejné jako IE

o Kyselost — definice — gibbspva volna energie

o Energie vzniku produktii — struktura €asto neni znama—pouze vzorec

@ Vibraéni a elektronova spektra

e Vibracni energie - vinocet
o Elektronicka energie
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webbook NIST - vyhledavani

o Struktura

o Applet Based Structure Search - pfimo se nakresli

o File Based Structure Search - nahrat soubor

o Structure Class Search - charakterizuje se struktiira podle vazeb,
atoma, kruhd...

@ Molekulova hmotnost - nejvice zastoupeny izotop
@ Reakce - pfima reakce

@ Autor - reference

Jednotky — S| nebo zalozené na kalorii (kalorie a atmosféra misto Joule a
bar)
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webbook NIST - typy dat

Typy dat, ktera se obdrzi: - kdyz se nic nezvoli, zobrazi se pouze zakladni
informace
@ temochemicka data
o plyna faze
kondenzovana faze
fazova preména
reakce
ionizacni energie
e energie pro tvorani iontovych klastr
@ ostatni data
o IR spektra
hmotnostni spektra
UV/Vis spestra
vibraéni a elektronova spektra
konstanty dvoutatomovych molekul - vibraéni, rotaéni a
rotacné-vibracni
e Henryho zakon - udava souvislost parcialniho tlaku pary dané latky nad
roztokem a jejiho podilu v tomto roztoku
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NIST - ukazka databaze

Jak data vypadaji
http://webbook.nist.gov/chemistry/form-ser.html

Tabulky: spoleéné rysy — vice kodd (text, html, pdf, ascii), reference,
komentare

Grafy: Java

Spektra: online x applet

Vyzkousime C6H6 — neni pouze benzen
https://webbook.nist.gov/cgi/cbook.cgi?Formula=C6H6&NoIon=
on&Units=SI
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NIST - hledani IR spektra

Cemu nalezi toto spektrum - prvni pik je 3086 cm ™!

INFRARED SPECTRUM
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NIST Chemistry WebBook (http://webbook.nist.gov/chemistry)

Tereza Uhlikova, tereza.uhlikova@vscht.c: Databéaze v chemické a forenzni analyze



NIST - atomova databaze

Atomova databaze http://www.nist.gov/pml/data/asd.cfm

jsou dany ve viditelné oblasti tyto linie v nm ve vzduchu,
648.14 |
648.44 |
651.73 |
653.00 |
655.12 |

Jaké mu prvku nalezi a vygenerujte celé spektrum
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SpecDB = Specification Database Design

https://britastro.org/specdb/
https://github.com/markasoftware/SpecDB
https://specdb.readthedocs.io/en/latest/
https://ui.adsabs.harvard.edu/abs/2018AAS...23136215K /abstract
https://link.springer.com/chapter/10.1007/11676935 29
https://doi.org/10.1016/j.jmr.2022.107268
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FID

Digital
Storage

https://doi.org/10.1016/j.jmr.2022.107268
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SpecDB

Data ecosystem

(A)— Data from NMR Experiment l (B)

NMR
processing
scripts

Software suites
(CCPN, NMR-
FAM)

Multiple spectrometers
Multiple research groups
Multiple users

Diverse samples
Different conventions for
digital storage

NMR Facility

NMR
Research
Group

NMR

Research « How was data archived to begin with?

NMR Group « How easy is it to go back to data
Research collected months prior?
Group « How is BMRB deposition accomplished?
« s FID data archived or only the final
results?

D ition to public

—— « Study based
. B M R B « May not include FIDs

« Often requires manual deposition
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SpecDB

SpecDB dvoukfidlové schéma

Projects »  Targets
A
) 4
Users Experimental
Source
v
» Samples

Spectrometer Se'::l:sce
Probe
4
Data l
Collection

Session vl Time Domain
[ v |T|me Domain | _
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Time Domain |ata <
Data [
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Sample and project level metadata

Raw time domain level information
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SpecDB

Relaéni diagram |

EROJECT, BUFFER BUFFER_COMPONENTS
i INTEGER PK " INTEGER PK " NTEGER PK
structural_genomics TEXT o buter i TEXT NOT NULL o e MO UL K
[ fproect TeXT jbuffer_ph FLOAT butter_component TEXT NOT NULL
[oroject dotals A [putfer_comment TEXT butter_component_value FLOAT NOT NULL
TARGET lbuffer_component_unit  TEXT NOT NULL
lid INTEGER PK PST
target_id TEXT NOT NULL ] INTEGER PK
target_comment  TEXT lost_id TEXT NOT NULL BATCHCOMECNENTI
target_sequence TEXT NOT NULL lorev_pst id o INTEGER PK
lorganism_source TEXT lost_preparer  TEXT NOT NULL FK id TEXT NOT NULL FK
name TEXT lost_comment  TEXT [Goetcnid  TEXTFK
L oject_id TEXT NOT NULL FK [sample_type  TEXT jvolume TEXTNOT NULL FK
i TEXT NOT NULL FK volume_unit  TEXT NOT NULL
CCONSTRUCT convent system TEXT conc TEXT NOT NULL
INTEGER PK volume FLOAT NOT NULL jconc._unit TEXT NOT NULL FK
ol TEXTNOT NULL sample_ph  FLOAT mass TEXT
construct_sequence TEXT NOT NULL wrt tocation TEXT
target_id TEXT NOT NULL FK Lves ocuton  TEXT USER
lext_coefficient 280 FLOAT ronto cate TEXT ] INTEGER PK
lexpocted_mw :—;:T ot 10 TEXT NOT NULL FK Lypjuser_id g NOT NULL
construct_comment |9iven_name
jplasmid_id TEXT ube_type TEXT NOT NULL FK family_name TEXT
Jplasmid_id_comment TEXT —— midale_initials  TEXT
EXPRESSION it INTEGER PK depLand_inst  TEXT
country TEXT
i INTEGER PK Ly-toatch_id TEXTNOTNULL [ tate_province  TEXT
lexpression_id TEXT NOT NULL id TEXT NOT NULL FK ity TEXT
|expression_comment TEXT fpurit_comment TEXT lpostal_code Texr
truct id TEXT NOT NULL FK jproduction_method TEXT [oie Xt
strain TEXT 11 cols for modeling isotopic labels lorganization_type TEXT
e = |isotopic_labeling_remark TEXT jomai_address TEXT
TusE s0s_page_gel BLOB <«——€ Many to one relationship
i INTEGER PK | mass. spectrum BLOB
wbe oo TEXT aLos NOT NULL Cannot be blank
PK Primary Key
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SpecDB

Rela¢ni diagram |l

See Fig3

PROJECT

SESSION
session_id
|experiment_date
loroject_id
user_id
|spectrometer_id
json

INTEGER PK
TEXT

TEXT FK
TEXT FK
TEXT FK
TEXT

Inumber_of datasets TEXT

-

SPECTROMETER

id INTEGER PK
spectrometer_id TEXT NOT NULL
model TEXT
serial_number TEXT
field_strength TEXT
spectrometer_comment TEXT

PULSE_SEQUENCE

TIME_DOMAIN_DATASET

Tereza Uhlikova, tereza.uhlikova®@vscht.c: Dat.

lid INTEGER PK
i INTEGER PK subdir_name TEXT
|pulse_sequence_id TEXT NOT NULL zioped_ dir BLOB
pulse_sequence_nickname TEXT [ maschecksum TEXT NOT NULL
json TEXT tid TEXT NOT NULL FK
e id INTEGER FK
termperature_from_data FLOAT
id INTEGER PK us TEXT
P'::’l id TEXT NOT NULL lexperiment_date TEXT
* ” . TEXT base_freq FLOAT
imanufacturer be_id TEXT FK
serial_number TEXT id TEXT FK
diameter TEXT —
rotor_length TEXT ~«——€ Many to one relationship
rotor_composition . TEXT NOT NULL Cannot be blank
internal_vol TEXT See Fig 3 PK Primary Key
spacer_present TEXT
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