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“begin{figure}

vcentering

‘includegraphics[scale=.7]{fig/barycentric}

‘caption{Barycentric coordinates on an equilateral triangle given by the three components of the
vector $\bm{\lambda}$ (black). The limiting values of the relative displacements $u_j; i-1}"2%
of the three atoms representing the three sides of this triangle are given in blue.}

“Wlabel{fig:barycentric}

- w1=(b/2,b/4,b/4)
\end{figure} (0,0,1) A=(0,1/2,1/2) (0,1,0)
3 O 2
b/ _‘w_h.:'_“\_l1.-".1\ )
w2=(b/d.br2 by 3B L3 ora b br2)
A2=(1/2,0,1/2) A3=(1/2,1/2.0)

(1,0.0)

FIG. 1: Barycentric coordinates on an equilateral triangle
given by the three components of the vector A (black). The
limiting values of the relative displacements w; ; ., of the three
atoms representing the three sides of this triangle are given
in blue.



Tabulky:

‘begin{table}[!htb]
\centering
\parbox{10cm}{ caption{Coefficients of the effective yield criterion for tungsten determined by
fitting the 0~K atomistic data.}
\label{tab_tstar_params_W}}\\[1em]

v\begin{tabular}{cccc}
Yhline
$a_1% & $a_ 7% & $a_3% & $htauM®_gcrp/C_qannd N
‘hline
0 & 0.56 & 0.75 & 0.028 W\
Vhline

vend{tabular}

vend{table}

Table 7.1: Coefhicients of the effective yield criterion for

tungsten determined by fitting the 0 K atomistic data.

aip  as a3z Te/Cua

0 056 0.75 0.028




Kde ho vzit ?

TEX Live http://www.tug.org/texlive/

Oficialni distribuce TeXu pro vSechny platformy
(MacTex, teTex, ...)

Vice informaci:

CSTi}'Q Ceskoslovenské sdruzeni

uzivatell TeXu
http://www.cstug.cz/

“The Not So Short Introduction to LATEX 2¢€”
http://tobi.oetiker.ch/Ishort/Ishort.pdf

FI MU v Brné
Knihkupectvi Marecek



Zpracovani a vizualizace dat (cca 45 min)

Jak automatizovat rutinni operace se soubory?
Jak provadeét davkové vizualizace dat?
Jak zobrazit rozsahla 3D data a ziskat fotorealisticky vystup?
Jak vytvaret animace a vkladat je do prezentaci?
Co je to GIMP?



-'napové vs. vektorova grafika

vektorova grafika

Vektorové formaty (vybér):
O .ai Adobe lllustrator
.cdr Corel Draw

.emf Enhanced Metafile
Jniiim, .eps Encapsulated Postscript
_ .pdf Portable Desktop Format
Y e .pic, .pct Macintosh PICT
|!!!§55==="r i .SVg Scaleable Vector Graphics
bitmapa .wmf Windows Metafiles
.ps Postscript
Bitmapové (rastrové) formaty (vybér):
.bmp Windows Bitmap File
gif CompuServe Graphics Interchange Format
Jpg Joint Photographic Experts File
.psd Photoshop File
tif Tagged-Image File Format
xcf eXperimental Computing Facility (GIMP)

enlarged enlarged
bitmap {“raster”) vector



GIMP - GNU Image Manipulation Program (Windows, Mac, Linux) M

aQ
PokrocCily open-source program pro vytvareni, editaci a export bitmapové grafiky WWw.gimp.org
(s moznosti pozdéjsi editace pokud je soubor uloZzen ve formatu .xcf)

File Edit Select View |mage Layer Colors Tools Filters Script-Fu  Windows Help

@:.}.« %w'ﬂ ':%{}%ﬂ%g?‘% L_/)al:__] D“%"

|r§1_l IF‘E‘-. g & @ @ @ % |Show Layer Boundary”Show Selection| Show Grid Snap to Grid [ |Show Guides”Snap to Guides|
IUEI | I I |0| | I AT I ' |25|0| IR NN T |50|0| I I T N T T |T50| I I T N T T |10|00| I T ST I |12|50| P T I S |15|00| PR R 1 |1T|50| I [N N [ T 'Y |20|00| - |\':ﬁ\
Toolbox Tool Options, Paths, Brushes | [~

I-wint:lst:ille-t:...t:ion.|:|ng-2 g ||Auta|

0
Brushes =

Circle (13) (15 x 15)

, - L] [ ]
® . . .
| |
Spacing: o) [200 [z
E =
Layers =]
Made: | Narmal % |
Opacity: 70 [100.0 [

Lock: [ ::::

a | oL

1316.0, 696.0 | px = ||  50% |+ |windstilletrainstation.png-2.0 (RGB color) 1680x1050




Inkscape (Windows, Mac, Linux) inkscape.org

Open Source editor vektorové grafiky, ktery ma podobné funkce jako Adobe lllustrator nebo
CorelDraw. Pouziva standardni SVG format (Scalable Vector Graphics).

BEX

|ﬁ live-path-effects-pathalongpath.svg - Inkscape
File Edit “ew Laver Object Path Text Effects ‘Whiteboard Help

éD@EI PRI 9 BaD Q@AQ D fH I FPTEHEI XD

PRI EEIIVYRISASNGEIY
k .I.I.I.I].I.I.I.I.lz..,l.l.I.I.|-’:.|I.I.I.I.|.:..JI.I.I.I.|I.:F|I.I.I.I.I-‘.\.JI.I.I.I.IT]I.I.W.I.I.:..JI.I.I.I.E-‘JI-I-I-.CL Path Effects (Shift+Ctrl+7) (O]
4 | Apply new effect -
f—\ __ Path along path ™|
i 3_ Current effect
LIS Path along path
_ Press F2 and notice that the e =
d k | t th i | Pattern copies | Single, stretched ad
. red skeleton patn is live
l:‘ = . p / Pattern source "\ E]
i edittable on-canvas ~
O °: width | 1,000 &
@} 7 [ width in units of length
@ 1 [ Pattern is vertical
Z@ | : [ Remave
(VeE 1 /Transform shape Press Ctrl-Shift-7 and apply '
£- . Y —r
i " into single path Skeletal Strokes to the skeleton path.
» : Press the paste button next to "pattern”
Y TN
- .3
= Copy to clipboard Draw the skeleton path
E L 2 I (it is easiest later on to move the nose
B h " of the fish to the top-left corner of the
] document (0,0) before copying to the
i clipboard, so you don't have to manually
’ _ tweak the origin parameter)
g [l
<] 2]
|l |___ DK
>
Tr;ke: -0,531 ©: /100 |y te] -,'}J (roat] v Alt: lock handle length; Cerl+alk: move along handles i ;g::;: T 93% :




Dia (Windows, Mac, Linux)

Open Source vektorovy graficky systém pro vytvareni diagramu.
Podpora formata XML, SVG, EPS, ...

B *Circle of ife.dia (\\Eirknut\PROFILE\DESKTOP) - diaw.exs.
Eil Rediger Mis Layers Objekter Velg Verkigy [nndatametoder Hielp
DEE@8%8 %0 Qaaqm ] .

Circle of lifedia 3 | leprnﬂwmdnutnnmdia ® |

I!D |.|.=|1|.|.|.!.

Circle of Life

Go to coffee maker

Make coffes

AN (NE

[—ll—l <G




OpenOffice.org Draw (Windows, Mac, Linux)

www.openoffice.org

OpenOffice (Libre Office) je kompletni kancelarsky balik.
Na rozdil od Microsoft Office jsou oba open source a volné Sifitelné. Oba obsahuji lokalizace pro drtivou
vétsinu jazyk(. OODraw je vektorovy graficky editor s exportem do mnoha formatd (v¢. Postscriptu).

(e ¥ Unbenanntl -'OpenOffice.org 1.1.1 _ = x|
Datei Bearbeiten Ansicht Einfigen Format Extras Andern Fenster Hilfe X
[ jl@'@@l 18 & hhie~v[spaenidE a
INlmbusRomanlef\lJ JJJ JJ Jl"“lE; =B & = jq
Iy [t]/2212019181716151413121110 9 8 7 6 5 4 32 1 | 12 3 45 # 7809 1011121314151517181|9¢021222324252527282930313233;|
=D
=
e ~3D- ) 2| (%]
»
° s |e|e[7 al=] [7
.‘;,73b Beleuchtung
_; Lichtquelle
g |T Q@ il [ lGelb2 - 1'
= 2]ofe]e]
@b

>

Umgebungslicht |l Rot 7 -| m

)

el] & 1

ofsfe | s
mla [ Seite 1 R Llﬂ

s R YA 1L

RIIIIIIIITIII—IIBI—IIIITI—TI—IIIIIIIIIIIIIIIIIIIIIIII—lIIIIIIIIIII—IIIHTI—TI—TIIIIIIII
HE NN  EEEEEN

13D Szene markiert |45 4,74 716,74 % 14,10 x 11,60 [ s0% [* seite1/1 Standard

O29282?262524232F212019“181716151413121110 987654321 [1

E':
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GNU Plot (Windows, Mac, Linux)

Systém pro davkovou vizualizaci dat ve 2D, 3D, animace, ...

www.gnuplot.info ~ I

gnuplot
Prlklady: 15 — , :
atan(x) .
set key left box 1 L costatanix)) __ A P
set samples 50 y | /
: S5 \ -
plot [-10:10] sin(x),atan(x),cos(atan(x)) -. /
of ' .fll ."'I ]
05+ | / \
\ .-'jl III"'-. J
-1} bl red S i
-1.5 L 1 i
=10 5 0 5 10

set title "Interlocking Tori“

set urange [-pi:pi]

set vrange [-pi:pi]

set isosamples 50,20

splot cos(u)+.5*cos(u)*cos(v), \
sin(u)+.5*sin(u)*cos(v), \
.5*sin(v) with lines, \
1+cos(u)+.5*cos(u)*cos(v), \
.5*sin(v), \
sin(u)+.5*sin(u)*cos(v) with lines




Grace (Windows, Mac, Linux)

http://plasma-gate.weizmann.ac.il/Grace/ 9

Jednoduchy, ale hojné pouzivany systém pro 2D vizualizaci dat. Mimo jiné umoznuje
spravné psani Millerovych indext v krystalografii !

Grace: CR5S_chi.agr - + x
File Edit Data Plot View Window Help
|GO: ¥, ¥ = 12,8698, 0.045058]
Coirawy | ; 3 3 iy ; . i . A1
The CRSS corresponds to the first jump of the dislocation
Ay
%l 4| 0.05m | | | | | | | | | | T a
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Rl B (T10) slip = s
1] 1 = (011 slip | T 3 10], [T 634],. G
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AutoT | [01 14]-:
puto0 | ' [T510]. '
0.04 — c : . _|
¥ [012] increasing angle
zx] zv] 013 14], ¥ | between [111]
Ax| v (T1213] [238] o e fonding
Pz| Pu| L ¢ Ea axis (increasing t) - |
Pa| cy| 5 [31011).  [82027]. [5917], v
= z : : -
e U SO {ECCT 4 v Ti3), o
) - WGLR] ' e
o | g 0 SiRtse e
Exit v C o e T
3 [0114] Schmid [ay "W T ===~ .-
o T
_ [0 13 14]
- [1 1")?]"' Ti I
b T\._.H_ : o [1 1213].1. ’
> A _ [012], (Bloll] A
(12 L im]T = A A [589] B
0.02 — B (238], 5917, [82027), _ =
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& ______- A3
- e S — (T3 13151,
= increasing angle T [001]-[111] side of the i
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and the loading r]
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-erze mezi grafickymi formaty
ImageMagick (Windows/Mac/Linux)

o .
v g Magis
oo T,
e ala?

Softwarovy balik (open source) k vytvareni, editaci a konverzi
bitmapovych/vektorovych soubor(l. Umi Cist a zapisovat obrdzky ve vice nez 100
formatech, v€etné PNG, Postscript, SVG a TIFF. Jednim prikazem lze zménit velikost,
zrcadlit, otacet, deformovat, zkosit nebo transformovat, nastavit barvy, pouzit
specialni efekty, psat text, kreslit ¢ary, polygony, elipsy nebo Bézierovy krivky.

Zakladni prevod formatu:
convert image.gif output.png

Inverze obrazku:
convert -negate image.gif output.gif

Vytvoreni “halo” efektu okolo obrazku:
convert knight.png \( clone -channel A -blur 0x2.5 -level 0,50%
+channe | +level-colors red
\) -compose DstOver -composite knight_halo.png

Vytvoreni animovaného GIFu:
convert -delay 20 -loop 0 sphere*.gif animatespheres.gif

sphere*.gif animatedspheres.gif



Paraview (freeware, Windows/Mac/Linux) WWW.paraview.org I”

Spickovy balik pro 3D vizualizaci rozsahlych datovych
soubor(. Fotorealisticky vystup, raytracing, Postscript, animace,
paralelni vizualizace, apod.

Vysoce univerzalni (cte XML format).

ParaView 3.8.0
Ele Edn ¥wew Sources Eiters Tools Macres Help

PEBEwald? @EGDDER KAdD>DMHB tmf LB
AT ) I [Velame P R ai: Fe-

E9C®R®O ' @
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-rce matematicky software S0JE

www.sagemath.org
Nejrychlejsi software pro symbolickou algebru (viz. také Mathematica, Maple, Matlab)
Vysoce optimalizované algoritmy vyvijené primo matematiky oddélené od GUI.
Notebook bézi jako webova aplikace.

[ ss1 (sage_notebook) =1 fale)s) o ssl (sage_notebook)
9
<« @ /I\ 4 http:/ /localhost:8000/ss1 ¥ =[G ntscreenos Q0 3 (l- v Bgno &h. &s. Fr. We. [Glo. W/ Hdi. Llo.. £p. FEop
f. 8200 9000 aws sagenb <nn di digg expedia Google Calendar Gr!lail HOME New tab [ ﬁ]
& ss1 (sage_notebook) @ screenshots - SAGE Wiki (<] L (l 5 . hitod TlocalhosTAG00 8 1[G Goole
5@E Interrupt | Restart | History | Left Panel | Help | Documentation | Slideshow j ) : —
Q Find in page l'lr\Find next " Author mode ¥ L‘?_,‘S"Jshow images * ] Fit to widtl
Worksheet: ss1 Edit| Text| Print| Evaluate All | Hide | Show | Upload | Download —
E@E Interrupt | Restart | History | LeftPanel | Help | Documentation
show(graphs.CubeGraph(5).plot3d()) Worksheet: ss1 Edit| Text| Print| Evaluate Al | Hide | Show | Upload

u

show(plot(sin(x"2)+x, -pi,pi, hue=0.7, thickness=3))

E
| al
o
o
MmF
2
0
a b
t
I I I I I !
t 3 -2 1 2 3
| -1
show(graphs.CubeGraph(6).plot3d()) 9]
e
2L
e
e -3
| jMath
| [
|e_equations.png
4most_mathematics_software_from_within_sage.png
Tl ¥
| Done /b_browser.png .




Sitova komunikace a uvod do Linuxu (cca 30 min)

Zakladni prikazy Secure Shellu pro vzdalenou komunikaci.
Prehled skriptovacich jazykl s ukazky pouziti (aneb jak jednim
prikazem zpracovat cely soubor).

Co je to Linux a pro koho je vhodny?

K ¢emu jsou virtualni stroje?



-Jre Shell

et vrex vzdaleny pocitac
lokalni pocitac

(napf. drs.ipm.cz)

MS or UNIX UNIX

client server

ssh protokol znemoznuje
odposlouchavani komunikace



Terminal:
PUuTTY (Windows)

Terminal (Mac OS)
xterm, gnome-terminal, ... (Linux)

Zakladni prikazy Secure Shellu:

Prihlaseni ke vzdalenému pocitaci:
ssh john@drs.ipm.cz

Preneseni souboru z lokadlniho do vzdaleného pocditace:
scp file.dat john@drs.ipm.cz:~/

Pfeneseni vice soubor( z lokalniho do vzddleného pocitace:
scp file*.dat john@drs.ipm.cz:~/

Pfeneseni souboru ze vzdaleného do lokdlniho pocitace:
scp john@drs.ipm.cz:~/file.dat .

PFenos soubor( pfes ssh pomoci GUI (Windows): WinSCP



awk je skriptovaci jazyk, ktery umoznuje velmi efektivni ddvkové zpracovani souboru.

Soubor se Cte radek po radku a zpracovava interpreterem.

Jednoduchy priklad:

Datovy soubor (xyz.dat):

0.

R O O O O
o ook N O

11.2 1.6
14.1 12.4
21.7 16.4
43.1 12.1
22.1 8.9
11.5 0.1

awk: SO ...

S1..
S2 ...

cely radek
prvni zaznam
druhy zaznam

Vybér dat v prvnim a tretim sloupci:
awk ‘{print $1,53} xyz.dat > xz.dat

Soubor xz.dat:

12 .
16.
12 .

P O O O O O
O 00 o N O
P OR B0

awk



Pokrocilé pouziti awku:

Struktura:

Tato ¢ast se provede pred zacatkem
zpracovani souboru:

BEGIN {
}

Tato cast se provadi po kazdém
precteni nového radku, popf.
za urcitych predem danych
podminek:

{..}

Tato ¢ast se provede po ukonceni
zpracovani souboru:

END {

#!/usrfbinfawk -f

# This script is used to convert the data in file energy.dat (variation of the energy of the block
# with the image number) to the dependence of the line energy of the dislocation on the
# transformation coordinate, i.e. the Pelerls barrier of the dislocation. If lastonly is true, it
# only saves the Peierls barrier obtained from the last set of energies saved in the input file. The
# output file contains two columns: column 1 = xi [A], column 2 = V [meV/A]. Here, xi is the
# distance along a straight line connecting the two neighboring equivalent lattice sites in the slip
# plane.
BEGIN {

nimg = 32;

img = 0;

elem = "W";

latpar = 3.1652;
b = latpar*sqrt(3.0)/2.0;
a0 = latpar*sqrt(2.0/3.0);
lastonly = 1;
print sprintf("Processing the energies for element: %s", elem) > "/dev/tty"
print sprintf("Lattice parameter: %0.4f", latpar, " A") > "/dev/tty"
print sprintf("Burgers vector magnitute: %0.4f", b, " A") > "/dew/tty"
print sprintf("The site-to-site distance in the slip plane: %0.4f", a0, " A") > "/dew/tty"
if (lastonly) {
print "Saving only the Peierls barrier corresponding to the last iteration.” > “/dew/tty"
} else {
print "Saving the Peierls barrier corresponding to all iterations in the input file." > "/dew/tty"

}
t
(img >= 0) {
if (vF 1= 0) {f}
¥l = $1;
v = $2:
if (img == 0) {
Vo =V,
}
%1 = xi/(nimg+1)*a0;
¥ -=V0;
V = V*1000.0/b;
if (!lastonly) {
print sprintf("%8.4f %8.4f", xi, V);
} else {
data[img,0] = xi;
data[img,1] = V;
}
if (img < nimg+1) {
j_mg++"
} else {
img = 0;
}
} else {
if (llastonly) {
print "
}
b4
}
END {

if (lastonly) {
for (img=0; img<=nimg+1; img++) {
w1l = fdatalime N1



sed je skriptovaci jazyk, ktery umozniuje jednoduché nahrazovani textu v souboru jinym textem.

Jednoduchy pfiklad:
Datovy soubor (dislo.tmp):
1
TUNGSTEN Cll: 0.5224E+01 C12: 0.2044E+01 C44: 0.1606E+01
X: -1 2 -1 Y: -1 01 Z: 1 1 1 B: 1 11 |B| 0.8660
Sxdislo Sydislo 0.0000
~0.2676259E-01 -0.9840635E+00
0.1000000E-03  0.1031896E+01
0.2676259E-01 -0.9840635E+00
0.4020249E+00 0.1527066E-02 -0.4035520E+00
~0.2330429E+00  0.4650967E+00 -0.2320539E+00
~0.2365572E-03  0.4313241E-03 -0.2373886E-03
0.4942613E+00 0.9867557E+00  0.4924945E+00
0.8530366E+00 -0.3048607E-02 -0.8560852E+00
0.2884192E+00 -0.2886777E+00  0.2889331E+00
sed ‘s/Sxdislo/0.0000/; s/Sydislo/0.4714/’ dislo.tmp > dislo.dat
Vystup (dislo.dat):
1
TUNGSTEN Cll: 0.5224E+01 C12: 0.2044E+01  C44: 0.1606E+01
X: -1 2 -1 Y:-101 Z:111 B:111 [B|] : 0.8660
0.0000 0.4714 0.0000

-0.2676259E-01
0.1000000E-03

-0.9840635E+00
0.1031896E+01

Sed



Operacni systém vychazejici ze standardu UNIX. Prvni vyddani r. 1991 (Linus Torvalds).
Jadro systému je vyvijeno oddélené od aplikaci.
Open Source — vyvoj probiha celosvétové ve skupinach zamérenych na jadro, grafiku, multimédia, ...

Mnoho distribuci NextSTEP (jddro Mac OS X) je v podstaté klon FreeBSD,
(viz. www.distrowatch.com): coz je jedna z variaci UNIXu.
Data span:
Last B months V Fefresh |
Rank Distribution H.P.D*
1 | Mint 34084
2 | Mageia 25504
3  Ubuntu 1891
4 Fedora 1412
5 openSUSE 1329
6 Dehian 12804
7 Arch 12174
8 PClinux03S 10354
9 Zotin G044
10 CentOS 5154
11 | Slackware 7544
12 Puppy 7844
13 Showlinux FAF.
14 ZSolusOs B2b¥
15 | Lubuntu BO5¥

a mnoho dalsich ...
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Pracovni plocha Linux Mint
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Software Manager Window Manager
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Terminal:
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File Edit View Search Terminal Help

groger@lauren




Virtugln stroje

Jedna se o simulaci stroje (pocitace), ktery je zpravidla odliSny od toho, na kterém tato simulace bézi.
Napf. potfebujeme-li aby jiny operacni systém bézel jako program v jiném operacnim systému.

Koncept:

server

VM1 VM2




VMWare Player (Windows, Mac, Linux)

www.vmware.com

Pro nekomeréni pouziti zdarma stahnutelna implementace virtualnich stroju.
Umoznuje nainstalovat jakykoliv OS pod jinym nebo stejnym OS.
Cast paméti je rezervovana jako pamét virtualniho stroje. Sdileni harddisku, tiskaren, apod.

Create a New Virtual Machine

Create & mew virtusl maching, which wil then be
added to the top of your Bbrary,

Open a Virtual Machine

Cpen an existing virtual machine, which will then be
added to the top of your brary.

Download a Virtual Appliance

Dowrilaad & virtual appliance from the marketplace,
Yious can then open it in ViMware Player,

Help
View Viware Player's halp conbents.




Windows XP bézici pod Linuxem:
LGrew HNE@EEROBRE ®FEELF

oo Windows XP Professional - VMware Player (Non-commercial use only)

Computer
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... anebo do Windows pres vmplayer

Ke stazeni na
http://groger.ipm.cz
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