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JANA2020, A NEW VERSION OF THE CRYSTALLOGRAPHIC COMPUTING SYSTEM

M. Dusek, V. Petricek

Institute of Physics of the Czech Academy of Sciences, Na Slovance 2, 182 21 Praha 8, Czech Republic
dusek@fzu.cz

Program Jana [1] si béhem svého vice nez tficetileté¢ho
vyvoje vydobyl svétové renomé jako krystalograficky
systém pro feseni komplikovanych struktur. Zpocatku byl
uzce zaméfen na problematiku modulovanych struktur
feSenych z monokrystalovych dat, pozdéji propojil feseni
standardnich a modulovanych struktur v jednom systému,
od roku 2006 bylo mozné program pouzit i na praskova
data[2] aod roku 2010 se intenzivné rozvijely moduly pro
feseni magnetickych struktur [3]. Program Jana je propojen
s programy Superflip [4] pro feSeni fazového problému
v libovolné dimenzi, s programem Dyngo [5] pro
upfesiovani struktur z elektronové difrakce za vyuziti
dynamické teorie, s programem MCE [6] pro vizualizaci
elektronové hustoty, s internetovym nastrojem ISO-
DISTORT [7] pro analyzu representaci a s nékolika
dal$imi programy. Ackoli program Jana nikdy nedoséhl
roz§ifeni srovnatelného s programem SHELX, v nékterych
oblastech je dominantnim nastrojem a ro¢ni pocet citaci
stabiln¢ dosahuje nékolika set.

S nartstajici komplexnosti programu vyvstal problém,
jak jej uzivatelsky zjednodusit. Cilem naseho snazeni bylo

vytvorit program, kde jednoduché ulohy ptijde vyfesit
zcela intuitivné, zatimco pro slozité krystalografické
ulohy, kde se ptedpokladaji nadstandartni znalosti
uzivatele, budou intuitivni alespon zékladni spolecné
postupy. Pro tento cil bylo nutné vytvoftit kreslici program,
ktery jednak v realném cCase ukazuje zmény struktury
béhem upfesiiovani, ale soucasné umozni i editaci
strukturnich parametri jednotlivych atomti nebo jejich
skupin. Za timto Ucelem bylo zcela piepsano grafické
rozhrani programu Jana2006, aby bylo mozné vyuzit
knihovny OpenGL, ¢imz vzniknul novy program
Jana2020, jehoz beta verzi zde predstavujeme.

Program Jana2020 obsahuje vSechny dosavadni
moznosti programu Jana2006, ale ma zcela jiné ovladani.
Uzivatel ma k dispozici rozvinovaci listu s jednotlivymi
nastroji a dale ptepinac (Obr. 1), kterym si voli, co by mél
program vizualizovat. Momentalné Ize volit bud’ obrazek
struktury, nebo praskovy profil, a v obou ptipadech lze
pozorovat probihajici zmény v dusledku upfesfiovani
anebo editace strukturnich nebo profilovych parametrt.
V dalSich verzich bude nabidka vizualizace rozsifovana,

Obrazek 1. Cast okna programu Jana2020. Pomoci vyznatené velké ikony vlevo nahote je jako cil vizualizace nastaveny obrazek
struktury. V rozvinovacich nastrojich vlevo je vybrané uptesiiovani struktury. Po spusténi upfesiiovani struktury (Run refinement)

bude obrazek aktualizovan po kazdém uptesnovacim cyklu.
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napiiklad o mapu elektronové hustoty. Prostfednictvim
obrazku struktury lze editovat strukturni parametry atomul,
spojovat atomy do pevnych téles a pridavat dalsi polohy
téchto téles. Ve vyvoji je propojeni obrazku s mapou
elektronové struktury a mnoho dal$ich moznosti, které se
nabizeji diky existenci kresliciho nastroje.

Program Jana2020 bude zacatkem prosince 2020
k dispozici na strankach http://jana.fzu.cz
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Examples of applications of program CRYSTALCMP for comparison of packing of molecular crystals

UKAZKY POUZITi PROGRAMU CRYSTALCMP PRO POROVNAVANiI PAKOVANI
MOLEKULARNICH KRYSTALU
J. Rohlic¢ek
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Pravdépodobné kazdy krystalograf se dostal jednou do
situace, kdy potfeboval porovnat dvé nebo vice krysta-
lovych struktur organickych nebo organokovovych latek a
hledal zpisob a nastroj, jak to provést, aniz by nad tim
zbytecné stravil Cas navic. VSechen ten ¢as uplynuly pred
monitorem, kdy se krystalografové pomoci ru¢niho otaceni
modeld krystalovych struktur snazili mezi nimi najit
podobnost, je némym svédkem toho, ze n¢jaky nastroj pro
tento ucel je vhodné si osvojit.

V minulosti bylo publikovano né¢kolik metod pro
porovnavani krystalovych struktur [1-7]. Mezi uzivatelsky
privétivé nastroje bych zaradil funkcei Crystal Packing Sim-
ilarity v programu Mercury [7], a programy COMPSTRU
[8], xPac [9] a CrystalCMP [10]. Nastroj Crystal Packing
Similarity je zpfistupnén uzivateli jen v placené verzi
programu Mercury. Program COMPSTRU je vytvofen
jako online nastroj na strankach Bilbao Crystallographic
Server a programy xPac a Crystal CMP Ize volné stahnout.

Nastroje Crystal Packing Similarity, xPac a
CrystalCMP pouzivaji podobny pfistup pro porovnani
pakovéani molekul v krystalovych strukturach. Programy
vyberou u kazdé porovnavané struktury reprezentativni
molekularni klastr, kde je mozné zvolit napf. jen jeden typ
molekuly (obvykle té nejvétsi ve struktufe). Nasledné
provedou porovnani na zaklad¢é rozdili pozic molekul
v obou klastrech. Jednotlivé implementace se liSi ve
zpusobu porovnavani obou klastrl a v rychlosti porovnani.
Metoda porovnani pouzita programem COMPSTRU se od
zbylych tfech metod vyrazné lisi. Jeji pfistup bych nazval
jako vice krystalograficky. Program najde nejlepsi
transformaci zakladnich bunék porovnavanych struktur a
pak provede porovnani pozic atomu v zakladni burice.

Uvedené nastroje uréené pro porovnavani krystalovych
struktur se mezi sebou li$i pouzitou metodou, uzivatelskym
rozhranim a dostupnosti. Je tedy jen na uzivateli, ktery
z nich si nakonec vybere.

Jak uz bylo zminéno, metoda programu Crystal CMP je
zaloZena na porovnavani reprezentativniho molekularniho
klastru, do kterého je mozné zahrnout jeden typ molekuly,
obvykle té nejvétsi. Béhem porovnavani dojde k prekryti
vygenerovanych molekularnich klastri  jednotlivych
krystalovych struktur a podobnost je spocitdna jako
odchylka stfedl piekryvajicich se molekul a thld natoceni
molekul od sebe. Vysledna podobnost (v tomto piipadé
spis rozdilnost) je dana vztahem:

Psa’b =D +wA,

kde D, je primérna vzdalenost (v A) stiedt prekryvajicich
se molekul a A, reprezentuje odchylku natoceni prekry-
vajicich se molekul v prostoru. Hodnota w je volena
uzivatelem a reprezentuje vahu mezi D, a 4.

VEtsi vaha je ve vychozim nastaveni programu kladena
na rozdil nato¢eni molekul v prostoru. Je to z toho divodu,
ze stejné pakovani neni ani tak podminéno stejnou pozici
molekul v prostoru, jako spis jejich stejnym natocenim.
Pomoci takto definované funkce Ps,;, je umoznéno
porovnavani molekularnich struktur, které byly zméteny
za riznych teplot. Objemova zména struktury ma totiz na
zménu Ps,;, funkce maly vliv. Lze tedy porovnavat
pakovani molekul ve strukturach, jejichz expanze je
zpisobena napf. pfitomnosti molekul solventt ¢i
koformert rtznych velikosti, jako je tomu napt. v tzv.
solvatomorfnich fadach.
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Vysledkem porovnani programem CrystalCMP je
podobnostni matice a z ni vypocteny dendrogram, ktery
seskupuje jednotlivé latky podle podobnosti v Eitelné
podobé. Samotné porovnani krystalovych struktur je
provedeno bud’ automaticky, nebo za interakce uzivatele.
Porovnani dvou krystalovych struktur je v priméru
provedeno béhem 0.5 s, coz umoznuje béhem né¢kolika
minut porovnat desitky krystalovych struktur mezi sebou.

Program je napsan v jazyce C/C++, vyuziva knihovny
OpenBabel pro generovani SMILES definic a pro grafické
rozhrani pouziva wxWidgets a OpenGL. Program je volné
ke stazeni na
adrese http://sourceforge.net/projects/crystalcmp/, kde lze
také nalézt jeho zdrojovy kod.
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TEACHING CRYSTALLOGRAPHY ONLINE WITH MS TEAMS - COMMENTS,
EXAMPLES

Radomir Kuzel

Faculty of Mathematics and Physics, Charles University, Ke Karlovu 5, 121 16 Praha 2

A few months of this crazy year brought high concentration
on online teaching in basically all levels of education. Of
course, the least problematic is such teaching in universi-
ties where many things can be transferred to online form
without significant losses and in certain cases even with
some benefits. So, the only part that cannot be done online
is practical work, in particular the work that should teach
students some skills. Otherwise, there are no limits for in-
teractive communication during the online teaching. How-
ever, it may be easier for the teachers rather than for
students. It can be more difficult and/or unpleasant to sit at
the computer several hours a day.

Universities are supporting different platforms for on-
line teaching e.g. [1]. While for organizing of meetings |
prefer to use Zoom [2, 3], for teaching I have decided to
prepare everything in MS Teams [4] in the form developed
by the Charles University [5] where it is easy to create a
team for subject and assign there students from the list of
students of the University and/or invited guests by e-mail
or code.

In addition to common meetings, as e.g. in Zoom etc.,
there is a common space

Our faculty requires that all the presentations be re-
corded, and the records are available, in addition to presen-
tations (ppt, pdf), to all relevant students till the end of
semester. Both are saved in folder Files of MS Teams. This
folder can also contain some other shared files e.g. of Of-
fice like Excel or Word files.

Probably the most useful part is Notebook that can con-
tain different folders owned by teacher only, shared for all
and owned by each individual student. In the shared folder
anybody can write formatted text, draw, insert pictures, ta-
bles directly in Teams or in One Note application with a
few more advanced features.

Students cannot see folders and pages of other students
while the teacher can see everything. So, the teacher can
easily click on the corresponding page of any student and
see up-to-date information where the student is during
his/her task. Teacher can also write directly to their docu-
ment. Usually, it is working quite quickly if the Internet is
not too slow. In Figure 1, there is a screen copy from the
online course where the students (left column) got different
symmetrical patterns (right), should draw elementary cell
and corresponding symmetry elements, and determined the
plane group from the list. In order, to make their life easier,
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Figure 1. Copy of MS Teams screen during the task of determination of plane groups for different symmetrical patterns.
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they could use a portfolio of all symbols and it was then
sufficient to move specific symbols to relevant positions. A
similar way was used for space groups (complete diagrams
of general positions with symmetry elements or vice versa
complete diagrams of symmetry elements with general po-
sitions, determination or estimation of the space group)

A little more complicated was preparation of online
practical course. This is the basic problem of powder dif-
fraction — determination of lattice parameter of unknown
cubic phase and then also phase analysis of mixture of 3-6
phases. Since, the task consists mainly in evaluation, it was
decided to adopt this also to online form. This practical part
always begins with a short excursion in X-ray laboratory
showing them a few instruments, description of powder
diffractometer, preparation of different samples, specimen
alignment and automatic measurement in symmetrical
scan. So, everything was recorded to video and what was
only missing for students was their own specimen prepara-
tion. This is followed by demonstration of fast evaluation
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of powder pattern and generation of a file with peak param-
eters. Students used this output (each with different param-
eters) to index peaks according to procedure described on
web link and determined the lattice parameter considering
the instrumental aberrations. The first part is closed by
looking into the Powder Diffraction File in order to find the
phase. However, usually it is not found because the lattice
parameter deviates from the database value from some rea-
son. This reason is discussed.

In the second part, the pattern was evaluated in different
software, the list of peaks was generated (26, d, I) and the
students obtained scanned education edition of Hanawalt
index and made the search. Finally, for homework, the stu-
dents should download 30-days trial of program Match and
use it for the phase analysis of the mixture. Each of the stu-
dents received different dataset.

Finally, I think that such tools can be well used for
teaching even if, hopefully, we will come back to more or
less normal time.

BASHELIXIR HAS NEW FEATURES AND NEW GUI

P. Kolenko'?, J. Stransky?, M. Maly"?, T. Koval?, J. Dohnalek?
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Many computational tools to perform experimental phas-
ing have been developed. Most of them are concentrated in
the CCP4 [1] and PHENIX [2] program packages. Re-
cently, the command-line tool haSHELiXir [3] has been
published to provide fast and efficient phasing protocols
linked to the application of the SHELX C/D/E [4,5] pro-
gram package. The program independently enables
searches for the correct space group, screening of the sol-
vent content parameter and high- and low-resolution dif-
fraction limits. In baSHELiXir, SHELXE processes are
parallelized to reduce the computational time and provide a
thorough analysis of the computational results based on
provided data.

Several cases have been selected to demonstrate the full
applicability and capacity of baSHELiXir. They cover sin-
gle-wavelength anomalous dispersion, multiple-wave-
length anomalous dispersion with two to five datasets
collected at different wavelengths, single isomorphous re-
placement with anomalous scattering and radiation-dam-
age-induced phasing protocols.

baSHELiXir is a powerful tool for a thorough analysis
of experimental phasing information contained in crystal-
lographic data. It is simple to use from the command line.

Moreover, a graphical user interface has been developed
for easier launching of the analysis.
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