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Vazeni Citatelia,

tento zbornik je jednym z vystupov stvrtej samostatnej konferencie na Slovensku,
ktora je venovana slobodnému a otvorenému softvéru a jeho vyuzitiu vo vzdela-
vani, vede, ale aj v ostatnych oblastiach, kde sa vyuzivaji informacné technoldgie.
Konferencia je jednou z aktivit obc¢ianskeho zdruzenia ,,Spolo¢nost pre otvorené
informac¢né technolégie“ (SOIT), http://www.soit.sk. Podobné podujatia na
propagaciu otvoreného softvéru sme organizovali uz od r. 2007 (dve Specializo-
vané sekcie v rdmci medzinarodnej konferencie Aplimat 2007 a 2008 a Vikend
s Linuzom v Kremnici v lete 2008). Na organizacii tohtoroc¢nej konferencie sa
vyznamne podielali aj partneri z Ceskej republiky (CSTUG, Liberix) a takisto
skladbou ucastnikov sa konferencia stala vskutku medzinarodnou.

Otvoreny a slobodny softvér (OSS) sa dostédva do povedomia verejnosti tazsie,
ako komercéné operacné systémy a softvér. Siri sa hlavne v mensich komunitach,
,ustnym podanim“ a osobnymi prikladmi blizkych os6b. Existuje mnoho uéite-
lov, studentov, vyskumnikov alebo prosto nadsencov, ktori OSS vo svojej praci
vyuzivaju, nahradzajt ¢ dopliiajt nim drahé komeréné rieSenia a pritom ziska-
vaju cenné skusenosti, z ktorych by mohli mat 0zitok aj ostatni. Problémom je,
ako tieto skiisenosti odovzdat. Jednou z prilezitosti chce byt aj nasa konferencia.

Sme presvedceni, ze otvoreny softvér sa mdze velmi dobre uplatnit v oblasti
vyucby a vyskumu na vSetkych stupnoch skol. V mnohych pripadoch otvoreny
softvér v tejto oblasti poskytuje plnohodnotni nahradu viacerych financne né-
ro¢nych softvérovych produktov (kancelarske baliky, matematicky softvér, sietové
sluzby a administracia, programy na vyucbu roznych predmetov na zakladnych
a strednych skolach). Niektoré z tychto otvorenych alternativ st prezentované
v materidloch konferencie (webstranka konferencie a zbornik).

Vyhody otvoreného softvéru sa neprejavuja len v ekonomickej oblasti, ale maji
aj vyznamny dopad na myslenie ziakov, studentov i ucitelov. Podporuju tvorivy
pristup k softvéru, ktory sa hibavému pouzivatelovi uz nejavi ako ¢ierna skrinka,
ale umoznuje mu prisposobit si jeho funkcionalitu vlastnym potrebam. Zaroven
maju pouzivatelia velky vplyv na jeho vyvoj, pretoze ich ohlasy, zelania, kri-
tika a chybové hladsenia poméhaji vyvojarom pri dalSom zdokonalovani a Sireni
prislusného softvérového systému.

Podujatie Otvoreny softvér vo vzdeldvani, vyskume a v IT rieseniach nie je len
konferencia v klasickom, akademickom ponimani, ale najmé neforméalne stretnutie
Tudi, ktorych spaja zdujem o otvoreny softvér. Popri recenzovanych prispevkoch,
ktoré st publikované v tomto zborniku, na podujati boli prezentované dalsie
moznosti vyuzitia otvoreného softvéru a otvorenych informacénych technologii.
Strucné abstrakty tychto ukazok a prezenticii s uvedené v zavere zbornika.
Vsetky prispevky, uvedené v zborniku, ako aj prezentacie, ktoré na konferencii
odznejd, budi volne pristupné na stranke podujatia, http://ossconf.soit.sk.


http://www.soit.sk
http://ossconf.soit.sk

Zaverecny den konferencie bol venovany hlavne ucitelom zdkladnych a stred-
nych skol. Po tretikrat si v programe konferencie nasla svoje miesto aj ,,Cena
SOIT a Liberixu“ o najlepsiu bakalarsku a diplomovi pracu tykajicu sa otvore-
ného softvéru a dalsich otvorenych technolégii.

Tato konferencia je jednou z aktivit SOIT na propagaciu otvoreného softvéru.
Sme toho nézoru, ze ¢im skor sa pouzivatel pocitaca s otvorenym a slobodnym
softvérom zoznami, tym lepsie bude vediet ocenit jeho prednosti, z ktorych moze
neskor profitovat, ¢i uz profesionalne alebo v stkromi. Zaroven sa rozsiruje jeho
vSeobecny rozhlad, lebo nie kazdy sa odvazi nakuknuf ,,za oponu“, mimo javiska,
ktoré mu prezentuje svet reklamy a obchodnych zaujmov softvérovych gigantov.

Na podporu a propagaciu alternativneho vyucovania informatiky a ostatnych
predmetov na zakladnych, strednych a vysokych skolach prostrednictvom otvore-
ného softvéru sluzi tiez projekt ,,Slobodny a otvoreny softvér pre skoly“ s domov-
skou strankou http://sospreskoly.org. Cielom projektu je vytvorit komunitu
zadujemcov a pouzivatelov otvoreného softvéru na skolach vsetkych trovni. Je po-
kusom o spojenie tych, ktori vedia ako na to a rovnako aj tych, ktori si uvedomujt
moznosti, ktoré otvoreny softvér pre skolstvo a spolo¢nost poskytuje, ale nevedia
ako a kde zacaf.

Ni¢ sa neurobi samo od seba, takze tento projekt je prilezitostou aj pre mno-
hych z nis. Mozeme postupne budovat vzorové ucebne s volne pristupnym edu-
kacnym softvérom, pracovat na jeho pripadnych tpravach a lokalizacii, vytvarat
navody a prirucky pre spravcov ucebne a pouzivatelov, aby sme ¢oraz viac citili, ze
v nasich snahédch nie sme osamoteni. Stcastou snah projektu SOS pre skoly je aj
presadzovanie (na trovni vladnej i regiondlnych samosprav) otvoreného softvéru
v pouziti pre skolské administrativne a ekonomické tcely.

Zbornik, materidly konferencie, aj samotny fakt, Ze sa toto podujatie mohlo
uskutocnit, si kolektivnym dielom organizatorov, editorov, autorov prispevkov
a prezentacii, recenzentov i vSetkych ucastnikov. Myslienka pravidelnej samostat-
nej OSS konferencie sa mohla realizovat len vdaka prikladnej spolupraci a dobre
odvedenej praci vietkych zainteresovanych. Dakujeme im a dtfame, Ze sa aj v bu-
dicnosti budeme stretavat na podobnych podujatiach a zZe nas bude coraz viac,
aby nage hlasy nezanikli v lomoze kazdodenného zhonu a agresivnej reklamy soft-
vérovych firiem.

Nasa vdaka patri sponzorom, HP Slovensko, Red Hat, bez ktorych by sa ne-
mohlo uskuto¢nit vydanie tohto zbornika. Osobitne treba spomenit sponzorsky
dar Slovenskej informatickej spoloc¢nosti, z ktorého sme podporili icast viacerych
ucastnikov z radov ucitelov formou ¢iasto¢ného uhradenia ich nakladov spojenych
s ucastou.

Organizacny vybor OSSConf 2012


http://sospreskoly.org

CENA SOIT A LIBERIXU
ZA NAJLEPSIE STUDENTSKE PRACE

Spoloc¢nost pre otvorené informacné technoldgie SOIT a Obecné prospésna
spolec¢nost zabyvajici se propagaci a podporou svobodnych informacnich
technologii Liberix vyhlasili v roku 2012 uz 3. ro¢nik stutaze o najlepsiu
bakalarsku a diplomovia précu stuvisiacu s otvorenym softvérom a dalsimi
otvorenymi technolégiami. Cielom siitaze je stimulovat zdujem o pouzivanie
OIT na skolach, pretoze st to prave skoly, na ktorych je propagacia
progresivnych technolégii najiacinnejsia. Vypisanim Ceny chcil organizatori

vyslovit uznanie pedagbégom, ktori sa touto formou venuju propagécii OIT.

SOIT (SK) a Liberix (CZ)






CENA SOIT A LIBERIXU
7ZA NAJLEPSIE STUDENTSKE PRACE

Ako kazdy rok, aj tento rok boli cielovou skupinou Ceny slovenské a ceské
univerzity so zameranim najma na informacné technolégie. Udelovanie Ceny SOIT
a Liberixu je kazdorocne sicastou konferencie Otvoreny softvér vo vzdeldvani, vy-
skume a v IT rieseniach. V tomto roku bolo do stutaze zaslanych 10 bakalarskych
a diplomovych prac, ktoré studovali a hodnotili nasledujici posudzovatelia: Juraj
Bedndr, Peter Fodrek, Michal Hucko, Ales Kozubik, Peter Matkovski, Milan Mo-
ravéik, Jakub Ondrusek, Karol Pauchly, Milos Sramek, Rastislav Srdmek a Peter
Strba.

Laureati Ceny

Posudzovatelia sa rozhodli udelit tri prvé ceny:

1. cena

Radek Lat, Masarykova univerzita v Brné:
Automatickd kontrola nastaveni DNSSEC na DNS serverech
Bakalarska praca, veduci prace: Petr Matousek
Abstrakt. Prace se zabyva navrhem a implementaci nastroje pro kontrolu na-
staveni bezpecnostniho rozsiteni DNSSEC na DNS serverech. Cilem je provadét
automatickou kontrolu podpist, sledovani pouzivanych Sifrovacich algoritmu a in-

formovat o potencionalnich nebo nalezenych chybach. Prace vznikla ve spolupraci
se sdruzenim CZ.NIC.

1. cena

Vratislav Podzimek, Fakulta informatiky Masarykovy univerzity v Brné:
Korelace prikonovijch metrik a redlného prikonu
Bakalarska praca, veduci prace: Marek Grac

Abstrakt. Tato prace se vénuje oblasti spravy napdjeni v operacnich systémech
GNU/Linux. Jsou zde predstaveny nékteré dostupné nédstroje umozinujici optima-
lizaci systému a aplikaci za ticelem snizeni prikonu pocitace. Dale jsou zde pred-
staveny postupy méreni prikonu PC a ziskdvani statistik pomoci nastroje Scomes,
jimiz bylo ziskano vice nez 2500 udaju. Z téchto idaji jsou v posledni ¢asti odvozeny
zavery o korelaci statistik Scomes a skutecného prikonu systému.

1. cena

Lubomir Sedlar, Fakulta informatiky Masarykovy univerzity v Brné:
Detekce programovacich chyb v C/C++ programech pod OS GNU/Linux
Bakalarska praca, veduci prace: Marek Grac
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Abstrakt. Cilem této préace je prozkoumat dostupné svobodné néstroje pro sta-
tickou analyzu zdrojovych kédu v C a C+4 dostupné v opera¢nim systému
GNU/Linux a porovnat jejich vystupy nad aplikacemi z ruznych oblasti. Nale-
zené chyby byly klasifikoviny a na jejich zakladé vytvoreno srovnéni dostupnych
néstroju.

Ostatné prihlasené prace

Okrem ocenenych prac boli do stutaze prihldsené tieto préce (bez poradia):

Peter Aust:
Pokrocilé metody optimalizdcie rychlosti webovych aplikdcii
Fakulta elektrotechniky a informatiky, STU v Bratislave,
veduci prace: Zoltan Janik

Martin Liska:
Vyhleddvani v matematickém textu
Fakulta informatiky, Masarykova univerzita v Brné,
vedtci prace: Petr Sojka

Dominik Macejovsky:
Dotykové rozhrani spravce stahovdni FatRat
Fakulta informatiky, Masarykova univerzita v Brné,
veduci prace: Marek Grac

Martina Marcekova:
Interaktivna vektorovd grafika v systémoch pre elektronické vzdeldvanie
Fakulta elektrotechniky a informatiky, STU v Bratislave,
veduci prace: Peter Pasztd

Martin Smolak:
VyuZzitie operacného systému Android na riadenie mobilného robota
Fakulta elektrotechniky a informatiky, STU Bratislava,
vedtci prace: Peter Paszté

Martin Vesely:
Meéreni spotreby energie na ruznych verzich linuzové distribuce Fedora
Fakulta informatiky, Masarykova univerzita v Brné,
vedtci prace: Marek Grac

Jan Vorcak:
Ndstroje pro analyzu kodu v Pythonu a vizualizace jejich vystupu
Fakulta informatiky, Masarykova univerzita v Brné,
veduci prace: Marek Gréc



OTVORENY SOFTVER
VO VEDE A VYSKUME

Otvoreny softvér a otvorené data st vyznamnymi pomocnikmi pri vedeckom
vyskume. Hlavne vdaka nim je zarucena reprodukovatelnost a kontrolovatelnost
vysledkov. To vyrazne skvalitniuje a urychluje vyskum. V mnohych pripadoch je
otvoreny softvér jedinou moznou alternativou, pretoze napr. komercéné systémy
pre riesenie optimaliza¢nych tloh st velmi finanéne naroc¢né. V zborniku je len
niekolko prispevkov, ale aj tie poukazuji na réznorodost problémov, na riesenie
ktorych je vhodné pouzif otvoreny softvér a vyvojarské néastroje.

Stretdavame sa tu napr. so zaujimavym rieSenim ,niavnady“ urcenej

na odchytévanie a analyzu ttokov na sietové servery. Pouzivaju sa tu virtudlne
pocitace, vytvorené pomocou OpenVZ a na sietovom smerovaci je odchytavac

a analyzator sietovej prevadzky, zalozeny na otvorenej aplikécii Xplico.

Velmi potesitelny je fakt, ze do zbornika prispeli dvaja Studenti
spoluusporiadatelskej fakulty (FRI, Zilinsk4 univerzita). Jeden z nich
implementoval preemptivny multitasking (¢o je zédklad pripadného rozsirenia
na plnohodnotny opera¢ny systém) pre mikrokontrolér s jadrom

ARM Cortex M3. Na vyvoj pouzil len otvorené vyvojarske nastroje, prekladac
gce pod OS Linux a program stlink na nahratie kodu do mikrokontroléra.

Dalsf §tudent publikoval niektoré vysledky svojej diplomovej prace, ktora sa
zaoberala indexami délezitosti viacstavovych systémov (systémy, kde
komponenty mézu mat viac stavov, nielen dva — funkénd a nefunkénd). Préca
mé i vedecky prinos, pretoze student navrhol modifikacie doteraz pouzivanych
indexov dolezitosti. Pre porovnanie vlastnosti réznych indexov vytvoril vliastny
otvoreny softvér, ktory zverejnil na oblubenom serveri OSS vyvojarskej
komunity, http://www.github.com. Pouzité nastroje — GNU kompilator g++
a QT kniznica pre tvorbu GUI.


http://www.github.com

Zastupend je i oblast pocitacovej grafiky a to prispevkom o hardvérovo
akcelerovanej polygonizacii povrchov, definovanych implicitnou funkciou.
Navrhnuty algoritmus vychadza z algoritmu ,,Marching tetrahedrons®, ale je
optimalizovany pre moderné GPU a vyuziva ich paralelnt architektaru

a vypoctovy vykon. Algoritmus je implementovany v C++, pouziva OpenGL

a GLSL, ako aj autorovu vlastnt kniznicu OGLplus

(zdrojové kody st dostupné na http://oglplus.org).

Do oblasti vypoctovej geometrie a numerickej analyzy zasahuje prispevok

o krivkach konstantnych uhlov viditelnosti pre niektoré konvexné mnoziny

v rovine. Autor sa zaobera hlavne jednoduchymi pripadmi, ked je mozné tieto
krivky vyjadrit explicitne alebo paramericky pomocou softvéru pre symbolické
vypocty. Pouziva sa Sirokd skala otvorenych nastrojov na baze programovacieho
jazyka Python, napr. Sage, IPython, Matplotlib, Numpy, Scipy.

7 tuplne inej oblasti je prispevok o odhadovani rizika pri pacientoch

s kardiovaskuldrnymi chorobami. Autori vyvijaju systém na podporu
rozhodovania, ktory by pomohol pacientom viest produktivny zivot

s minimalizaciou nakladov na liecbu. Rozhodovanie sa robi na zaklade dolovania
udojov, zhromazdovanych v otvorenom softvérovom systéme WEKA. Autori
vyvinuli viaceré modely, zalozené na technikich dolovania tidajov

a experimentdlne ich porovnali.

Mozeme konstatovat, ze napriek malému poctu prispevkov, konferencia i zbornik
presvedcivo ukazuji vhodnost pouzitia otvoreného softvéru vo vyskume

a tesime sa, ze ¢lankov v dalsich ro¢nikoch bude viac a budt ¢oraz kvalitnejsie.

Michal Kaukié
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RISK ESTIMATION OF CARDIOVASCULAR PATIENTS
USING WEKA

JAN BOHACIK (UK, SK), DARRYL N. DAVIS (UK) aNnpD MIROSLAV
BENEDIKOVIC (SK)

Abstract. Cardiovascular diseases remain the most prevalent cause of deaths worldwide
and their prevention requires major life-style changes using limited health-care resources.
Remote decision support for cardiovascular patients seems to allow them to lead a pro-
ductive life and to minimize the costs of treatment. In this paper, risk estimation of car-
diovascular patients on the basis of collected data used in our developing decision-making
support system is described. The system makes use of some data mining techniques
which are implemented in open source software tool Weka — Waikato Environment for
Knowledge Analysis. The integration of Weka with our system, a description of used risk
estimation models based on data mining techniques, and experimental results showing the
performance of these models are also given.

Key words and phrases. Data mining, risk estimation, cardiology, telehealth.

ODHADOVANIE RISKU U KARDIOVASKULARNYCH PACIENTOV
S NASTROJOM WEKA

Abstrakt. Kardiovaskuldrne choroby pretrvavaja ako najdélezitejSia pri¢ina smrti vo sve-
te a ich prevencia si vyzaduje znacné zmeny zivotného Stylu s vyuzitim obmedzenych
zdrojov pre zdravotnu starostlivost. Zda sa, ze vzdialena podpora rozhodovania umoznuje
kardiovaskuldrnym pacientom viest produktivny zivot a minimalizovat ndklady na liecbu.
V tomto c¢lanku je popisané odhadovanie risku u kardiovaskuldrnych pacientov pouzité
vo vyvijanom systéme na podporu rozhodovania na zaklade zhromazdenych tdajov. Tento
systém vyuziva niektoré techniky na dolovanie z tidajov, ktoré sii implementované v open—
source softvérovom nastroji Weka — Waikato Environment for Knowledge Analysis. Ro-
zobrand je aj integricia nastroja Weka vo vyvijanom systéme, popis pouzitych modelov
na odhadovanie risku zalozenych na technikach pre dolovanie z idajov a experimentilne
vysledky ukazujice vykonnost jednotlivych modelov.

KTlacéové slova. Dolovanie z idajov, odhadovanie risku, kardiolégia, telezdravotnictvo.

Introduction

Cardiovascular disease (CVD) is a major cause of disability and premature death
throughout the world. Three areas of prevention can be distinguished ﬂﬁﬂ ) pre-
vention in the total population; b) prevention in high risk groups; and ¢) preven-
tion after cardiovascular events. Prevention in high risk groups and prevention
after cardiovascular events require major life style changes and medication using
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limited health-care resources. As participants of the BraveHealth project, we
are interested in continuous and remote monitoring and real time prevention of
malignant events for people already diagnosed as subjects at risk. Patients in
the project are required to use a wearable unit with sensors and other devices so
that regular data can be obtained about them. This is used for decision support
on several levels and with several techniques. The work reported in this paper is
focused on developing decision support system on the remote server in the Brave-
Health project and its data mining techniques for risk estimation of cardiovascular
patients. Used open source software solutions are especially discussed.

The paper is organized as follows. Our developing decision-making support
system, Weka and its integration with the system are discussed in Section 1.
Data mining techniques used from Weka are described in Section 2. Section 3
contains collected cardiovascular data and curried experiments with it. Section 4
concludes this paper.

1. Developing decision support system and Weka

The developing decision support system (DDSS) is intended to provide support
for both the clinician and the patient. There is a remote server that receives
data about patients in real time. Alert rules |1] and data mining techniques [2}[3]
are applied on this data. For the purpose of processing, the data is described
by attributes which are created according to the classes shown with UML [§] in
Figure The data is held in instances created according to the classes shown
in Figure The instances are used by data mining techniques and alert rules
implemented in the DDSS. Class PilotInstances also allows us to transform the
data so that it can be used in data mining tools such as Netica™ [7] and Weka [5].

*

0..
= Atiributes

3

| CrispAttribute | | FuzzyAttribute | | AttributesForClassification |

| Categorical Attribute | | Numerical Attribute |

Figure 1. Class diagram for attributes

Weka (Waikato Environment for Knowledge Learning) is an open source data
mining system implemented in Java. Releasing Weka as an open source soft-
ware and implementing it in Java are two factors which ensure that it remains
maintainable and modifiable irrespective of the commitment or health of any par-
ticular institution or company. Its aim is to provide a comprehensive collection
of machine learning algorithms and data preprocessing tools to researchers and
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practitioners alike. It can cope with preprocessing and data analysis, classifica-
tion models, association models, and evaluation metrics. There are three modes
of Weka operation: a) GUI, b) commandline and ¢) Java API [9]. Our developing
system uses Java API of Weka for running some data mining techniques so that
a part of risk estimation of cardiovascular patients is conducted.

| InstancesForClassification |

PilotInstances

public loadFrom(weka.core.Instances palnstances);
public weka.core.Instances exportToWekalnstances();

Figure 2. Class diagram for instances

2. Data mining techniques

Given a set of cardiovascular patients (instances) V where each instance is de-
scribed by attributes A = {Ay;...; Ag;...; Ak} and classified into a class ¢; € C,
the task is to build a risk estimation model that predicts risk ¢; € C of an
(unseen) cardiovascular patient. Attributes in A are categorical and numerical.
Four principally different data mining techniques are described here: a Bayes net-
work classifier (BNC), a decision tree classifier (DTC), a neural network classifier
(MLP) and a nearest neighbor classifier (NNC) [2].

A BNC is based on a Bayesian network which represents a joint probability dis-
tribution over a set of categorical attributes. Since it is a distribution over a set of
categorical attributes, numerical attributes in A are discretized and transformed
into categorical. It consists of (G;0), a directed acyclic graph G consisting of
nodes and arcs and conditional probability tables © = (64,;...;04, ). The nodes
represent attributes in A and attribute C' whereas the arcs indicate direct depen-
dencies. The Bayesian network allows the computation of the (joint) posterior
probability distribution of any subset of unobserved assignments of values to
attributes in A, which makes it possible to use for determination of ¢; € C.

A DTC consists of a decision tree which is generated on the basis of instances
in V. There are two types of nodes in the decision tree: a) the root and internal
nodes (associated with an attribute Ay € A); b) leaf nodes (associated with a
¢; € C). Basically, each non-leaf node has an outgoing branch for each possible
value ap; € Ay, Ar € A is an attribute associated with the node. Numerical
attributes A, € A are discretized. Value ¢; € C' is determined for a new instance
using a decision tree, beginning with the root, successive internal nodes are visited
until a leaf node is reached. At the root node and at each internal node, a test is
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applied. The outcome of the test determines the branch traversed, and the next
node visited. Value ¢; € C for the instance is simply c¢; of the final leaf node.

A MLP is based on a neural network of interconnected neurons. A neuron
takes positive and negative numerical values from other neurons and when the
weighted sum of the stimuli is greater than a given threshold value, it activates
itself. Its output value is usually a non-linear transformation of the sum of the
numerical values. It can also be adapted by some continuous functions.

A NNC assumes cardiovascular patients correspond to points in space R™. All
known cardiovascular patients in V are remembered when the classifier is being
made. When c¢; € C for a new cardiovascular patient is being determined, k-
nearest known cardiovascular patients to the new one are found and they are
used with a weight. Grater points are given to closer points so that accuracy of
determining c¢; € C can be increased.

3. Cardiovascular data and experiments

The following cardiovascular data derived from clinical data collected at two
clinical sites (the Hull site of 498 instances and the Dundee site of 341 in-
stances) [4] is used. Describing attributes for cardiovascular patients A are
defined as A = {Ay;...; Ag;...; A17} = {Age; Gender; Heart disease; Diabetes;
Stroke; Side; Respiratory problem; Renal failure; ASA grade; Hypertension; ECG,
Duration; Blood loss; Shunt; Patch; Coronary artery bypass surgery; Consultant}.
Age (A1) and Gender (Ag) represent the age and the gender of the patient. Heart
disease (As), Diabetes (Aa), Stroke (As), Renal failure (Ag), Hypertension (A10),
Shunt (A14), Coronary artery bypass surgery (A16) respectively indicate if any
heart disease, diabetes, a stroke, renal insufficiency, a high blood pressure, a
shunt, or a coronary artery bypass surgery are present. Side (Ag) holds the
side of surgery. ASA grade (Ag) is used to classify the patient according to the
American Society of Anesthesiologists classification. ECG (Aj1) describes elec-
trocardiography, i. e. a transthoracic (across the thorax or chest) interpretation
of the electrical activity of the heart over a period of time. Duration (A;2) is the
duration of surgery in hours. Blood loss (A13) represents the blood loss in surgery
in milliliters. Patch (A15) indicates which material is used for by-pass patching
in the patient’s surgery. Consultant (A7) describes the particular consultant
employed for the patient’s treatment. Cardiovascular patients are classified into
two possible categorical values low (c¢1) and high (c2) meaning risk levels. It is
denoted by C' = {c1;c2}. The values of C' are generated according to the follow-
ing model [4]: a cardiovascular patient is classified into high if her/his death or
severe cardiovascular event appears within 30 days after an operation.

The main purpose of the experimental study is to compare data mining tech-
niques described in the previous section, implemented in Weka [5], and used
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in our developing decision making support system for risk estimation of car-

diovascular patients. The performance of algorithms is measured with sensi-
t

tivity = —2 <. specificity = 2 positive predictive value = —2 . nega-
y (tp+fn)’ p y (tn+fp) p P (tp+fp)

. . tp+t

tive predictive value = ﬁ and accuracy = (tpifg%. In the formulas,

tp/fp/fn/tn is the number of true positives/false positives/false negatives/true
negatives. “C is low” is considered to be negative and “C' is high” is considered
positive. Values tp, fp, fn, tn are computed during 10-fold cross-validation.

Model | SEN (%) | SPEC (%) | PPV (%) | NPV (%) | ACC (%)
BNC 7.94 97.48 35.71 85.70 84.03
DTC 4.76 98.60 37.50 85.42 84.51
MLP 15.08 89.62 20.43 85.66 78.43
NNC 15.08 90.18 21.35 85.73 78.90

Table 1. Experimental results with Weka

The results of our experiments are given in Table [I] BNC denotes a Bayesian
network which is implemented in Weka as class BayesNet. DTC is a decision tree
classifier implemented in Weka as class J48. MLP is a neural network classifier
implemented in Weka as class MultilayerPerception. NNC is a nearest neighbor
classifier implemented in Weka as class NNGe. SEN is sensitivity, SPEC is speci-
ficity, PPV is positive predictive value, NPV is negative predictive value, ACC is
classification accuracy. From the point of view of risk estimation of cardiovascu-
lar patients, sensitivity and accuracy are most important indicators. Sensitivity
measures if high risk patients are not considered low risk in treatment. The best
sensitivity (15.08%) is given by MLP and NNC. Classification accuracy measures
the proportion of true results (both tp and tn). The best classification accuracy is
achieved by DTC (84.51%), however, the other techniques achieve similar results.

4. Conclusions

The use of data mining techniques implemented in open source software Weka
for risk estimation of cardiovascular patients in our developing decision support
system of BraveHealth were discussed in this paper. Java API of Weka is used
after data is transformed into a particular form compatible with Weka in the de-
cision support system. Four principally different data mining techniques are used
for risk estimation: a Bayes network classifier, a decision tree classifier, a neural
network classifier and a nearest neighbor classifier. Experimental results where
these data mining techniques are employed on collected data are also provided.
It is expected these data mining techniques will be used together with other data
mining techniques and alert rules implemented in the developing decision support
system for alert notifications in the BraveHealth system.
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HARDWARE ACCELERATED POLYGONIZATION
OF DYNAMIC IMPLICIT SURFACES

MATUS CHOCHLIK (SK)

Abstract. This paper discusses an algorithm that approximates dynamically changing
implicit surfaces with a polygonal representation. The algorithm is loosely based on the
“Marching tetrahedrons” algorithm, but is designed to run on modern GPUs, taking
advantage of their highly parallelized architecture and computational power.

Unlike algorithms that approximate static surfaces and store the representation for
subsequent rendering, this algorithm is better suited for situations where the surface defi-
nition changes over time and its polygonal representation at a particular moment in time
is rendered only once and then discarded.

Key words and phrases. GPU accelerated rendering, Polygonization, Implicit surfaces,
Dynamic surfaces, OpenGL 3.

HARDVEROVO AKCELEROVANA POLYGONIZACIA
DYNAMICKYCH POVRCHOV DEFINOVANYCH
IMPLICITNOU FUNKCIOU

Abstrakt. Tento ¢lanok opisuje algoritmus, ktory aproximuje dynamicky sa meniace
implicitne definované povrchy polygonalnou reprezentaciou. Tento algoritmus vychadza
z algoritmu ,Marching tetrahedrons®, ale je optimalizovany pre moderné GPU (Graphic
Processing Unit) a vyuziva ich paralelni architektiru a vypocétovy vykon.

Na rozdiel od algoritmov aproximujicich a ukladajtcich statické povrchy pre dalsie
vykreslovanie, prezentovany algoritmus je vhodnejsi v situdcidch, kedy sa definicia vy-
kreslovaného povrchu meni dynamicky a jeho polygonalna reprezentacia v jednotlivych
okamihoch je pouzitd len na jednorazové vykreslenie a nasledne je vymazana.

KTlacéové slova. Vykreslovanie pomocou GPU, Polygonizécia, Implicitné povrchy, Dynamic-
ké povrchy, OpenGL 3.

Introduction

Rendering of surfaces defined implicitly by a scalar function or field in 3D space
has been an increasingly important subfield of computer graphics. Such surfaces
can be used to represent parts of organic objects, fluids, etc. in computer mod-
elling and simulation or used to visualize 3D representations of the data obtained
from medical scanning equipment like CT, MRI, sonographs and others.
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An implicit surface is defined by a function f : RY — R as the set of points in
space P satisfying the following equation:

f(P)=0 (1)

Most of the polygonization algorithms which approximate the surface with a
set of planar polygons [13] can be divided into two distinct categories:

e Cell partitioning (Volume-based): A finite portion of space is tesselated
(divided into closed cells that cover all points inside). Polygons are fitted
to the surface inside of the cells and finding the intersection of the sur-
face with the edges between the vertices. The vertices are then used to
assemble a polygon approximating the surface. One of the first examples
of this technique is the Marching cubes algorithm [8], later improved by
the Marching tetrahedrons and its variants 3], [12], [2].

e Surface tracking (Surface-based): A point is found on the surface and new
points are incrementally added by examining the local properties (like the
gradient or curvature) of the surface and assembled into polygons. The
Marching triangles |5], [6] and similar algorithms [7], are examples of this
approach.

The algorithm described in this paper is inspired by the Marching tetrahe-
drons algorithm [12], but adapted to be executed on the GPUs of modern graphic
adapters, instead of regular CPUs. It is best suited for direct visualization of dy-
namically changing implicit surfaces without storing the polygonal approximation
in a long-term.

1. Algorithm overview

Like the Marching tetrahedrons algorithm, the proposed algorithm is volume-
based. One or more cubic volumes of three dimensional space containing the
portion of the surface or the whole surface that is to be visualized is divided by
a regular orthogonal grid into smaller uniform, closely-packed cubes. Each of the
cubes is then divided into 6 irregular tetrahedrons. These cells are completely
covering all points in the original space volume. The resolution of the cubic grid
determines the precision of the approximation - the finer the division is, the more
precise is the approximation. However, higher resolutions also obviously require
more computations.

For every vertex in the cubic grid (i.e. for every cube corner) the value of
the function defining the surface is calculated. Then the tetrahedrons are assem-
bled and depending on one of the 16 possible configurations a new triangle or
a quadrilateral that approximates the surface inside the tetrahedron is emitted.
The possible configurations are determined by the combination of the signs of
values of the implicit function (which defines the surface) at the four corners of
the tetrahedron. Care has been taken that the winding direction of the generated
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triangles is consistent across the surface, which allows to use OpenGL’s polygon
culling to improve performance by removing hidden surfaces before rasterization
if the visualized surface is closed.

Figure 1. Representation of a single tetrahedral cell by the OpenGL’s
triangle with adjacency geometric primitive

2. Algorithm implementation

The algorithm is implemented in C++ using the OpenGL graphic system [11], the
OGLplus library [9] and in GLSL (the OpenGL shading language) [4]. The imple-
mentation takes advantage of the properties of the OpenGL graphic pipeline [11],
which provides an abstraction layer for modern graphic hardware.

OGLplus is a lightweight open-source library developed by the author of this
paper, distributed under the Boost Software License (http://www.boost.org/
LICENSE_1_0.txt)). It implements a thin object-oriented facade over the OpenGL
C API. It provides wrappers which automate resource and object management
and make the use of OpenGL in C++ more robust, error-safe and convenient.

The algorithm uses the GPU’s vertex processors to pre-calculate the function
values at the grid vertices and the geometry processors to assemble the polygons
that aproximate the surface inside the individual tetrahedrons and to calculate
the values of additional attributes at the polygon vertices. The resulting polygo-
nal mesh can then be shaded by the fragment shader in an arbitrary way according
to the application needs. Modern GPUs have several dozens of both the vertex
and the geometry processors so the computations described above can be highly
parallelized and are scalable as the number of these sub-processors increases.

2.1. Input data

The input data for the polygonization of the surface inside of a single cubic volume
consists of the vertex coordinates (3D vectors) of the cubic grid that subdivides
that volume and of the indices that specify the individual tetrahedrons. The
triangle with adjacency geometric primitive type is used to represent a single
tetrahedron. This primitive consists of 6 vertices, 4 of which are used as the
tetrahedron corners as shown on figure [1} the remaining 2 are unused.

This input data is prepared by the application before the rendering starts and it
is uploaded from the system memory into a buffer object in the graphic adapter’s
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dedicated memory. The positions are afterwards accessible by the vertex shader
(described below) through the Position input variable.

The tetrahedron’s edges on which the individual output polygon vertices are
located in the individual configurations are defined by pairs of their adjacent
vertices. The indices of the edge vertices are hardcoded into a table which is stored
in a 1D unsigned integer texture and are accessible through the Configurations
sampler variable. Alternatively the table lookup can be replaced by a sequence of
branches and the individual configurations can be hardcoded into the geometry
shader. See examples in [10] for complete source code of various versions of the
algorithms since the limited scope of this paper does not permit to include them.

2.2. Vertex Shader

The vertex shader is executed once per each input vertex of the cubic grid in par-
allel on GPU’s vertex processors. It consumes the Position of the input vertex,
moves it by the Grid0ffset and calculates the function value and the normal
vector at this position and stores them into the vertValue and the vertNormal
output variables respectively.

2.3. Geometry Shader

The geometry shader is executed once for every triangle with adjacency input
primitive representing a tetrahedron. The output is a triangle strip primitive
with 3 or 4 vertices.

The make_vertex function emits a new vertex that lies on one of the edges of
the tetrahedron specified by its adjacent vertices. It uses linear interpolation to
find where approximatelly the surface intersects with the edge and calculates the
position and additional attributes of the output vertex:

void make_ vertex(int i0, int il)

{
float t = vertValue[i0]/(vertValue[i0] — vertValue[il]);
gl Position = CameraMatrix * mix(
gl _in[i0].gl_ Position,
gl _in[il].gl_Position,
t
) ;
geomNormal = mix(vertNormal[i0], vertNormal[il], t);
// other per—wvertex calculations
EmitVertex () ;
}

The make_triangle and make_quad functions emit a new triangle or a new
quadrilateral primitive respectively. The individual pairs of vertices which specify
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the edges on which output vertices are located are specified by their indices that

are stored in vO and v1:

void make_triangle(const ivec4d v0, const ivecd vl)
{
make vertex(v0.x, vl.x); make vertex(v0.y, vl.y);
make vertex(v0.z, vl.z); EndPrimitive();

}

void make quad(const ivec4d v0, const ivecd vl)

{
make_vertex(v0.x, vl.x); make_vertex(v0.y, vl.y);
make_vertex(v0.z, vl.z); make_vertex(v0.w, vl.w);
EndPrimitive () ;

}

process_tetrahedron first creates a boolean vector i representing the configu-
ration of signs at the input tetrahedron’s vertices. Then it calculates how many
negative signs are in the configuration. If the number is 0 or 4 then no output
polygon is generated. Otherwise, the index for the Configuration lookup table
is found and a pair of indices of input vertices specifying the edges intersected
(by the surface) in this configuration is retrieved. These are then used as the pa-
rameters for the make_quad or make_triangle functions. One of this functions is
chosen based on the number of negative values in the combination. If the number

is even, then a quadrilateral is generated, otherwise the result is a triangle.

void process_tetrahedron(int a, int b, int ¢, int d)
{
ivecd i=ivec4d (vertSgla],vertSg[b],vertSg[c],vertSg[d]);
int si=int(dot (i, ivec4 (1, 1, 1, 1))) % 4;
if(si = 0)
{
int iv = int(dot(i, ivecd4 (16, 8, 4, 2)));
ivecd v0 = texelFetch(Configurations, iv+40, 0);
ivecd vl = texelFetch(Configurations, iv+1, 0);
if(si % 2 = 0) make_quad(v0, vl);
else make triangle(v0, vl);
}
}

The main function of the shader processes a single input tetrahedron specified by

the vertices 0, 2, 4 and 1 of the input primitive as depicted on Figure
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3. Conclusion

In this paper we described a polygonization algorithm that is executed by and
takes advantage of the properties of modern GPUs. It is suitable for visualizing
dynamically changing surfaces defined by an implicit function or a volumetric
data-set in real or near-real time for 5 x 10 tetrahedral cells generating approx-
imations consisting of roughly 1.5 x 10° triangles, even with older GPUs (for
example nVidia 8500 GT). Complete examples using this algorithm including the
source code and screenshots can be found in [10].
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PREEMPTIVNY MULTITASKING
PRE MIKROKONTROLERY S JADROM ARM CORTEX M3

MICHAL CHOVANEC (SK)

Abstrakt. Clanok popisuje realizdciu preemptivného multitaskingu vyuzitom v experi-
mentidlnom operacnom systéme pre mikrokontrolér s jadrom ARM Cortex M3. Vyvoj je
realizovany za pouzitia OSS néastrojov, OS Linux, kompilator gcc a samotny program na
nahratie, stlink.

KTIicové slova. Multitasking, operacny systém, ARM Cortex.

PREEMPTIVE MULTITASKING
FOR ARM CORTEX M3 CORE MICROCONTROLLERS

Abstract. The article describes the implementation of preemptive multitasking in the
experimental operating system for microcontrollers with ARM Cortex M3 core. The
development is realized using OSS tools, Linux, gcc compiler and the program to load,
stlink.
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Uvod

Zariadenia riadené monolitickym mikropocitacom sa stali sucastou kazdoden-
ného zivota. Nasadenie mikrokontrolérov uz nie je len v jednotcelovych zariade-
niach, ako st napr. mikrovlnné rury, ¢i riadenie motora osobného auta, ale uz
bezne zasahujui do komplexnejsich zariadeni. Prikladom zo spotrebnej elektro-
niky st napriklad mobilné telefény, hudobné a DVD prehravace. V priemysle je
to napr. riadenie robotov, zber senzorickych dét, ¢i rozne druhy regulatorov.

Akondhle je poziadavka na viacilohové vyuzitie mikrokontroléra, dostéva po-
uzitie opera¢ného systému s multitaskingom mimoriadnu prioritu pri navrhu.
Operacné systémy urcené pre PC cCasto neprichddzaju do tvahy, zariadenie je
limitované najmid RAM pamétou. Pre experimentilne overenie jednoduchého
systému schopného riadif proces v redlnom case, bol zvoleny mikrokontrolér
STM32F100 [1]. Je to dostupny mikrokontrolér, z rady STM32 patri k menej
vykonnym a lacnym modelom z rodiny ARM. Je ale mozné pouzit vyssie mo-
dely, napr. STM32F103, pripadne siahnut po vyrobkoch Texas Instruments a ich
Stellaris mikrokontroléroch .
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Pouzité jadro CortexM3 predstavuje 32 bitova architekttru z rodiny ARM.
Jadro prebralo mnoho vyhodnych rysov risc architektiry. Medzi najdolezitejsie
prvky zvysujuce vykon patri:

e mnozstvo pracovnych registrov, 12 + 4,

e instrukcie typu load store, minimalizuji pracu s pamétou,
e nizky pocet instrukcii,

e trojstupnova pipeline,

e pokrocily prerusovaci systém.

Vykonévanie instrukcie prebieha v trojstupnovej pipeline — fetch, decode, exe-
cute. V kombinécii s nizkym poc¢tom instrukcii a load store architektiry je mozné
pomerne jednoducho predvidat aké prostriedky budi vyzadované nasledujiicou
instrukciou. To umoznuje vysoké zvysenie vykonu, ¢iasto¢na paralelizaciu vyko-
nania instrukcii a zmensit pocet tranzistorov na ¢ipe. Problematike architektary
ARM sa venuje [3].

1. Multitasking

Myslienka OS je zalozena na silnej modularite, minimalizacii ¢asovych latencii
a respektovania malej kapacity pamate. Désledkom je koncepcia nano kernelu,
kde samotny kernel len prepina tlohy a vSetko ostatné je realizované formou kniz-
nic, pripadne tloh. Ovladace hardvéru mézu byt realizované ako bezné volania
funkcii, alebo formou posielania sprav. Vtedy je ovladac¢ zalozeny ako samostatna
uloha, cakajica na spravu. Niektoré situacie je vhodné riesit ¢isto len pouzitim
sprav a riadit proces udalostami. Prikladom st aplikicie, kde je doraz kladeny
na spotrebu. V dobe nepritomnosti udalosti méze byt mikroprocesor v rezime
spanku. Nazorna ukazka tejto myslienky je uvedend v [4].

Preemptivny multitasking umoznuje prerusit vykonavany proces bez jeho ak-
tivnej spoluprace a zacat vykondavat dalsi proces. Planovac¢ cyklicky strieda pro-
cesy, napr. podla priorit a umoznuje zdanlivy beh viacerych procesov sticastne.
V pripade opera¢ného systému pouzitom na mikrokontroléri sa skér hovori o vlak-
nach. Cely program je umiestneny vo vnutornej flash paméti. Pre narocnejsie
aplikacie je vyhodou umiestnit do flash len zavadzac spolu s jednoduchym moni-
torovacim programom a pripojit externi RAM pamét, do ktorej sa umiestni cely
systém, vratane pozadovanych programov.

Samotnd myslienka realizdcie multitaskingu na pouzitom mikrokontroléri je
velmi jednoducha. Nevyhnutnou poziadavkou je pritomnost casovaca, ktory u-
moznuje vyvolat prerusenie. Vo vyvijanom operac¢nom systéme je podla odporu-
¢enia pouzity sys tick timer. Ten periodicky vyvoldva prerusovaciu rutinu:

void SysTick_Handler(void) __attribute__(( naked ));
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Naésledne je nutné ulozif kontext procesora, prepnut na dalsiu tlohu, obnovit
kontext a vystupit z prerusovacej rutiny. Kontext pouzitého procesora zahina
miniméalne hodnoty registrov, programového Citaca a stavové registre.

Spomenuté prepnutie kontextu znazornuje nasledujtci kisok programu:

void SysTick_Handler(void)
{

save_context();

//pre¢itanie hodnoty zasobnika
uint *sp=(uint*)__get_MSPQ);

//ulozenie ukazovatela zasobnika

if (__current_task__!=SYSTEM_INIT)
__task__[__current_task__].sp=(uint*)sp;
else

__current_task__=0;

//ndjdenie dalSej pripravenej Glohy
scheduler () ;

//nastavenie zasobnika
sp=__task__[__current_task__].sp;

//obnova kontextu a nivrat z prerusSenia
restore_context();

}

Funkcia scheduler () nastavi novi hodnotu pre premennt current task. Kla-
¢ova myslienka multitaskingu je existencia viacerych zasobnikov. Pre kazda tilohu
je pritomny jeden. Rutina ich cyklicky vymiena a meni hodnotu fyzického uka-
zovatela na zdsobnik. Prerusena tloha sa vdaka tomu moéze vratit a pokracovat
v pdvodnom stave. Samotny hardvér mikrokontroléra automaticky ukladd nie-
ktoré registre, to umoznuje minimalizovat cas potrebny na prepnutie kontextu.
Ulozenie a obnova kontextu je vdaka tomu velmi jednoduché:

#define save_context() __ASM volatile ("push {r4-ri12}");
obnova:

#define restore_context ()

__ASM volatile ("msr msp, %0\n\t" : : "r" (sp) );

__ASM volatile ("mvn 1lr,#6");

__ASM volatile ("pop {r4-ri2}");
__ASM volatile ("bx 1r");

Pre planovanie dalsej tilohy bol zvoleny round robin algoritmus. Pre maly pocet
uloh je vyhovujuci. Vyhodou je jednoduchost spojend s rychlostou najdenia dal-
sej ulohy a pripadna moznost implementacie prioritného planovania. Nasledujuci
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kusok programu ukazuje moznu realizaciu planovaca. Podmienkou je aspon jedna
aktivna tloha, inak sa uvedeny program zacykli v nekonecnej slucke. Nakolko je
zmyslom opera¢ného systém koordinovat aspon jednu tlohu je tdto podmienka
vzdy splnena.

void scheduler()

{
do
{
__current_task__++;
if (__current_task__>=TASK_MAX_COUNT)
__current_task__=0;
}
while ( ( (__task__[__current_task__].flag&TF_CREATED)==0) );
}

Algoritmus jednoducho prechadza pole potencidlnych tloh a vyberie prvi exis-
tujticu. Za povsimnutie stoji realizacia ¢itaca bez funkcie modulo. Je to sposobené
nedostupnostou instrukcie delenia na niektorych mikroprocesoroch, kompilator by
potom musel pouzif ¢asovo narocnejsie riesenie. Podobné riesenia su typické pre
programovanie malych mikrokontrolérov.

Pre uzivatela systému je najdodlezitejsia funkcia na vytvorenie novej tlohy. Pa-
rametrami je ukazovatel na main funkciu dlohy, ukazovatel na zdsobnik tlohy
a jeho velkost. Vrati id tlohy ak sa ju podarilo vytvorit.

uint create_task(void *task_ptr, uint *s_ptr, uint stack_size)

{

stack_size/=sizeof (uint);

u32 task_id=TASK_MAX_COUNT,;
u32 res=TASK_MAX_COUNT;

do
{
task_id--;
CLIO);
if ((__task__[task_id].flag&TF_CREATED)==TF_NULL)
{
init_stack();
__task__[task_id] .flag=TF_CREATED;
res=task_id;
}
SEIQ);
}
while ( (task_id!=0) && (res==TASK_MAX_COUNT) );

return res;
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}

Cyklus prejde zoznam volnych pozicii pre tlohy a prva volnd inicializuje pre
tlohu. Nevyhnutné je vykonat porovnanie a rezervaciu atomicky. Z dévodu pre-
nositelnosti a modularity systému je atomickost rieSend zdkazom a povolenim

preruseni (CLI() a SEI()).

2. Vyvoj s oss nastrojmi

Kompilator gce pre pouzity ARM je mozné skompilovat pomocou dostupného
skriptu summon-arm-toolchain. Najdolezitejsi je ale néstroj stlink, sltiziaci na
nahratie skompilovaného bindrneho siboru do paméte mikrokontroléra. Prikaz
na nahratie pre mikrokontrolér stm32f100 méa nasledujici tvar:

~/bin/stlink/flash/st-flash write main.bin 0x8000000

Samotné rozhranie je realizované cez USB s vyuzitim dosky STM 32 Disco-
very [5]. Nahratie prebieha velmi rychlo a ihned po dokonceni za¢ne mikrokon-
trolér vykonavat program. Existuje moznost umiestnit program do internej RAM
paméte mikrokontroléra. Tato moznost je vhodné pouzit v stadiu ladenia prog-
ramu, nakolko flash pamét ma obmedzeny pocet prepisani (vyrobcovia udavaji
1000 az 10000). Pre kompildciu programu je vhodné vytvorit makefile, ktory vy-
razne urychli pracu. Vystupom gcc kompilatora je elf sibor. Ten je nutné pomo-
cou objdump prekonvertovat na jednoduchy binarny subor, bez akejkolvek hla-
vicky. Objdump je mozné vyuzit aj na vypis prelozeného programu v assembleri.
Pri vyvoji je to neocenitelnd pomdcka, nakolko kompildtor méze pri nevhodne
nastavenych optimalizaciach vytvorit nefunkény kéd. Prikladom je nutnost uviest
volatile pred kazdou deklariciou globdlnej premennej pouzivanej v preruseniach.
Inak by mohlo déjst k zahodeniu manipulacie s premennou pocas optimalizacie,
z dévodu nezavislosti behu prerusenia od hlavnej slucky programu.

Odskusanie funkénosti systému je realizované na jednoduchej pokusnej doske.
T4a okrem mikrokontroléra obsahuje este: vyvedené vstupno vystupné piny, 4 led
a tlacitka, mikro SD kartu, mostik pre dva motory a napéjaciu cast. Z vyvede-
nych pinov je dostupnéd aj USART jednotka, ¢o umoznuje pripojit terminalové
rozhranie. Mostik pre motory umoznuje spolu s pripojenim niekolkych senzo-
rov realizovat jednoduchého robota. SD karta pontka moznosti implementacie
suborovych systémov. Dosku je mozné napajat z adaptéra a vdaka low drop sta-
bilizatoru aj z jedného li-pol ¢lanku. Doska neobsahuje ziadne Specidlne prvky a
s trochou trpezlivosti je mozné osadit ju aj rucne.

3. Zaver

Popisand realizicia multitaskingu je principidlne pouzitelnd na akomkolvek mik-
rokontroléri. Ukazuje moznost vyuzit mikroprocesor na plny vykon a minimalizo-
vat dobu aktivneho cakania. Vdaka jednoduchosti a otvorenému rieseniu ponuka
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Obr. 1. Foto hotovej dosky

priestor pre experimentovanie. Rovnako umoznuje pochopit fungovanie jadra sys-
tému a programovat dalsie Casti, napr. semaféry, systém sprav alebo ovlddace.
Moznosti inovacii st najma vo volbe planovacieho algoritmu, kde sa pontkaju aj
praktické merania vykonnosti systému, ¢asu potrebného na prepnutie kontextu
a naroc¢nosti jadra na paméft.
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EQUAL APERTURE ANGLES CURVE
FOR SOME CONVEX SETS IN THE PLANE

MICHAL KAUKIC (SK)

Abstract. For given convex set K in the plane (not necessarily bounded), we can con-
struct the curve C for which the visibility (aperture) angle of this set has the same,
prescribed value. We give the implicit formula for C, discuss some issues concerning prac-
tical computations of C' and bring several simple examples, when the equal visibility angle
curves can be effectively computed explicitly. We conclude with some remarks about pos-
sible directions for further research in this area. Extensive use of Open Source software
(Sage, Pylab, IPython,...) is a key feature of this article.

Key words and phrases. Aperture angle, planar convex sets, equal aperture angle.

KRIVKA KONSTANTNYCH UHLOV VIDITELNOSTI
PRE NIEKTORE KONVEXNE MNOZINY V ROVINE

Abstrakt. Pre dant konvexnii mnozinu K v rovine (méze byt aj neohranidend) mozeme
zostrojit krivku C, pre ktor1 je uhol viditelnosti tejto mnoziny konstantny, teda nadobida
predpisani hodnotu. V ¢lanku uvddzame implicitny vzorec na vypocet C, zamyslame
sa nad praktickymi spdsobmi vypoctu tejto krivky a uvddzame niekolko jednoduchych
prikladov, kedy sa daju krivky rovnakych uhlov viditelnosti urcit explicitne. Nakoniec je
naznacené, aké su dalSie mozné smery vyskumu v tejto oblasti. V ¢lanku je v podstatnej
miere pouzity otvoreny softvér (Sage, Pylab, IPython,...).

KTlacéové slova. Uhol viditelnosti, rovinné konvexné mnoziny, konstantny uhol viditelnosti.

1. Introductory remarks

Definition 1. Let @ be the convex set in the plane. The aperture (or visibility)
angle ¢(X,Q) of a point X ¢ @ with respect to the set @ is the angle of the
smallest cone with apex X that contains @ (see e.g., [1], [2]). In this paper we
will assume that the set @) is closed, but not necessarily bounded.

For given angle a, 0 < a < 7 and the convex planar set ) we will denote
by C(a, @) the set of all points X for which the aperture angle ¢(X, Q) has the
value a.

Example 1. Given the wedge W with internal angle ¥, for fixed angle «, three
cases can OCcur:

1. for a < 9 the set C(a, W) is empty,
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2. if @ = ¥ then C(«a, W) is the wedge V' (W rotated by angle 7 about its
apex), see Figure

3. for a > ¥ the set C(a, W) is the angle V' with value 2« — 1, opposite to
wedge W and having common bisector with angle 9, see Figure

w
V i
v
Figure 1. C(a,W) =V for a =9 Figure 2. C(a,W) =V for a > 9

In the Example [1f the convex set W was unbounded and not strictly convex.
The set C(a, W) was two-dimensional in one “singular” case. Next, we will
consider unbounded, strictly convex set.

Example 2. Let us define the convex set @ as Q = {(z,y) € R? : y > 2%},
i.e., Q is the parabola y = 22 together with its interior points.

In this case, it is not difficult to compute the set C(a, Q) explicitly. For
arbitrary exterior point A = (x1,y1) ¢ @ we can construct exactly two tangent
lines to @ passing through A. The slopes k1, ko of that tangent lines are

ki =tanp; =2 (3:1 —I—\/m% —y1> ko = tan g = 2 (a;l - \/x% —y1>, (1)

where @1, o are the slope angles of two tangent lines. For given angle o we seek
the set of all points A such that
tan 1 — tan @9 k1 — ko
1+ tan ¢j tan o 1+ kiko
If k1ko # —1, we can substitute for ki, ko from and the solutions of resulting
quadratic equation give us the explicit formula for the curve C(a, Q)
~K? -2+ 2V4K%1?2 + K2 + 1
yp(x ) = AK2 ) (3)

where the plus sign is valid for angles @ > m/2 and the sign minus for sharp
angles a. For a = 7/4 this formula is simply y,(z) = —(2v42? + 2 + 3)/4 and
this is the curve with asymptotes y = + . For arbitrary K # 0, the asymptotes
of curve given by formula are y = +x/K.

For the singular case kiko = —1, i.e., for &« = 7/2 we obtain immediately
yp(r) = —1/4, which is the directrix of parabola y = z2. From the formula

=tana = K. (2)

tan(p1 — p2) =
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we can see that for angle ov < 7/2 the function y,(z) is concave and for a > /2
we obtain convex function y,(x).

On the Figure |3 we have plotted the graphs of the functions y,(x) for several
angles . From the bottom to top curve, the angles are: w/4, 7/3.5, /3, 7/2.5,
w/2, m/1.5, m/1.2.

Now, the set C(«, Q) is nonempty
for all angles 0 < o < 7. For compact
(in R? — closed and bounded) @ the
set C(a, Q) (if nonempty) forms the = _—
closed curve, which we will call con-

stant visibility angle curve. This |
curve have been investigated mainly

for the special case of convex polyg- //—\
onal sets @ (see [6], [1], [2]). The /\
papers cited are concerned with op- //\
timization problems (maximization)

for visibility angle. In the paper [3]

the authors solved three-dimensional Figure 3. Functions y,(z) for parabolic region
problem of maximization of visibility

angle for convex polyhedron, viewed from given line segment. Good sources of

information about related problems are the Pirzadeh’s Master thesis [4] and the
article [5].

2. Constant visibility angle curves for convex functions

We can, in principle, compute the visibility angle curve for arbitrary convex
function. Let us assume that the function y = f(x) is strictly convex on finite
segment I = [a,b]. Further, we assume that f(x) has continuous first and second
derivative on I.

Given the (arbitrary, but fixed) point & € I and the angle «, the problem is to
find another point z € I such that (cf. equation (2))

f'@) - f'(x)
L+ f'(2)f'(z)
For given Z, the constant M is known, therefore we have to solve simple equation
F(z) = f'(x) — M = 0. For some simple functions we can do that analytically

but, in general, it is necessary to use one of suitable numerical methods. For
example, using Newton method we get the iterational sequence:

f'(an) =M
F(zn)

_ @) -K _

=tana = K or f'(z) = LK)

(4)

choose zg €I, xpy1 =xy— forn=0,1,...
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We will not analyze the convergence assumptions here. It will be the subject of
further research. In the next section we give two nontrivial examples of computing
the constant visibility curve for smooth, bounded convex sets.

3. Constant visibility angle curves for sine and ellipse

Example 3. Let ) be the convex region, described by
Q={(z,y) eR?: 0<z<m —sinz <y <0}

We will take into account only visibility “from below”, i.e., from points with
negative y coordinate.

On the Figure 4| we can see four main
A B regions in the lower halplane. In each of
them the computation of C'(a, Q) is a bit
N — different. From the symmetry of @ it fol-
- lows that it is sufficient to investigate only
parts of regions with = < 7/2. In the re-
gion (I) there are only the points of curves
C(a, Q) for a > w/2. In the regions (III)
resp. (IV) the visibility angles curve al-
0 <72 T ways contain points A resp. B. For the
points in region (II) we have a < 7/2, the
set (Q is visible only as the segment AB,
thus the curves C(a, ()) are circular arcs.

(IIm av)

Figure 4. Regions for computing C(a, Q)

In this example, the curves C(«, Q) can be computed analytically, but to com-
pute them “by hand” as in Example is very tedious and error-prone. For
symbolic computations, we utilized Open Source system Sage [§8]. For numeri-
cal experiments the programming language Python [9], with user friendly shell
IPython [12] and modules Numpy [10], Scipy [7] were used. Finally, nearly all
graphics in this article was generated by Python module Matplotlib [11].

Programs used for computations and generation of graphics can be downloaded
from http://feelmath.info/images/constangle/constangle.zip. For com-
putation of points of the C(a, Q)) curves (except circular arcs) we need:

1. take an arbitrary point £, 0 < ¢ < 7/2 and the tangent line ¢; to @ in the
point 77 = (£, —sin¢),

2. compute the associated tangent line t2 to @ such that Z(t1,t2) = «,

3. the intersection point T = (z(£),y(&)) of tangent lines t1,¢2 lies on the
curve C'(a, Q).

The behaviour of curve C(«, Q) depends on the angle o and it is very inter-
esting. For « near (but less than) straight angle, those curves are convex. For
certain obtuse angles close to m/2 the central part of curves (i.e., the part con-
tained in the region (I)) have waveform shape. Minimal amplitudes of “wave


http://feelmath.info/images/constangle/constangle.zip

M. Kauki¢: Equal aperture angles for some convex plane sets 37

oscillations” we observed for the angle of about 1.9 radians. For obtuse an-
gles, smaller than (approximately) 1.88 radians the above-mentioned central
part is concave. On the figure [5| we can see the curves C(«, Q) for ten an-

<

Figure 5. C(a, Q) for obtuse angles Figure 6. Wawe-shaped central parts

gles ap =7/(1+0.1k), k=1,2,...,10. Figure |§| shows central waveform parts
of twenty curves C(a, @) for angles in interval from 1.92 to 1.95 radians (the
picture is zoomed vertically). For sharp angles the curves C(a, Q) are not very
interesting, for & — 0 they are close to big circular arcs with central angle 2a.

Example 4. We take the convex region @), bounded by ellipse
r=acosp, y=bsing, 0<p<2m, a>b

Here, using the Sage system, we can derive the formula for C(«, @) in polar
coordinates. Note, that the curve C'(a, Q) for a = 7/2 is simply the circle with

Figure 7. C(a, Q) for “thin” ellipses Figure 8. C(a, Q) for “thick” ellipses

radius r = va? + b2. Obviously, for angles close to straight angle, the constant
view angle curves are convex. If the ratio b/a is greater than approximately 0.707
(hypothesis: maybe this value is 1v/2/2), then the regions bounded by curves
C(a, Q) are convex for all a. On the other side, if the ratio b/a is small, the
curves C'(a, Q) for small angles will approach the two circular arcs with central
angle 2a.
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Directions for further research

In this paper, we brought only simple examples, but already we have seen some
interesting properties of curves of equal aperture angle. The broad research area
is to find efficient numerical algorithms for computations of those curves. It
would be interesting to approximate C(c«, Q) with the corresponding curve for
polygonal approximation of boundary of region ). Here we can explore some
results from [1] or |6] (e.g., the method of rotating wedges).
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IMPORTANCE MEASURES OF MULTI-STATE SYSTEMS

MIROSLAV KVASSAY (SK)

Abstract. Importance analysis allows identify the reliabilities within a system and quan-
tify the criticality (importance) of the system components. Importance Measures estimate
peculiarities of influence on a system particular system component. New definitions and
algorithms for calculation of Multi-State System Importance Measures are proposed. The
numerical experiments based on the Open Source software, which was implemented in C++
programming language, are principal part of the investigation of the Importance Measures.

Key words and phrases. Multi-State System, Importance Analysis in Reliability Engi-
neering, Importance Measures.

INDEXY DOLEZITOSTI VIACSTAVOVYCH SYSTEMOV

Abstrakt. Cielom analyzy dolezitosti je identifikovat slabiny systému a kvantifikovat
vplyv komponentov na funkénost systému. Za tymto tcelom boli navrhnuté indexy délezi-
tosti, ktoré slizia na urcenie vplyvu poruchy komponentu na funkénost systému. V clanku
su prezentované nové definicie vybranych ukazovatelov dblezitosti pre viacstavové systémy.
Sucastou vyskumu indexov délezitosti st aj numerické experimenty. Tieto boli vykonané
v OpenSource programe, implementovanom v jazyku C++.

Klacéové slova. Viacstavovy systém, analyza dolezitosti v tedrii spolahlivosti, indexy dolezi-
tosti.

Introduction

The principal step in reliability analysis is a mathematical interpretation of the
initial system. One of the basic techniques that is used in reliability engineering
for the system representation is Structure Function (SF) ¢(x):

d(x1, T2, ... xn) = d(x) : {0,1,..., M7 — 1} x {0,1,..., My — 1} x ...
x{0,1,..., M, — 1} > {0,1,...,M —1}, (1)

where

e 1 is a number of system components,

e M; is a number of states of the i-th component, for i =1,2,...,n,
e M is a number of states of the system,
e 1, is a state of the i-th component, for i = 1,2,...,n (0 — the component

is failed; (M; — 1) — the component is fully functlonal)
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SF defines the system state depending on components states. Components
states are represented by state vector @ = (x1,x2,...,2,). The SF can be
used for both Binary-State System (BSS) and Multi-State System (MSS). The
number M; = M =2, fori€1,2,...,n, in for the BSS definition.

Besides SF the system component probabilities p; s of the initial system are
used in reliability analysis. This probability characterizes that the i-th system
component has state s:

pis = P(x; = s).
1. Importance Measures

There are many tools for system reliability estimation. One of them is Impor-
tance Analysis that permits to investigate influence of the system component
state change to the system state (reliability). Importance Measures (IM) indi-
cate probabilistic properties of the system reliability change that causes by one
of the system component state change. Consider some of the IM. The basic IM,
which were developed for BSS, are derived from SF of BSS:

e Structural Measure (SM, Is(x;)) is a probabilistic characteristic of the sys-
tem structure in point of view of reliability analysis. Therefore this mea-
sure calculation doesn’t consider the probabilities of the system component
states.

e Birnbaum’s Measure (BM, Ig(x;)) is the probability that the system is in
such a state that component ¢ is critical for the system

In the articles [3], [4] and |2] authors presented different generalizations for
aforementioned IM. In the paper |3] author proposed the following definition of
the SM of MSS, which is based on logical differential calculus:

T4 (0; = sl = j) = ‘M’)T” (2)

where
e s is a given state of the i-th component; s € {1,2,..., M; — 1},
Jj is a given state of the system; j € {1,2,..., M — 1},
Psij is a number of nonzero elements of vector of direct partial logic deriva-
: 0(j—j—1)
tive (DPLD) m,
M(z;) is a set of all state vectors without the i-th component,
|M(x;)| is a number of all state vectors without the i-th component:

‘M(£B1)| = M1 PN Mi—lMi+1 . Mn

In the article [4] the following definition of the BM of the MSS have been
considered:

If (v = slp = j) = |P(¢ = jlzi = 5) = P(¢ = jla; = s — 1), (3)
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where P(¢ = j|x; = s) is a probability that the system is in state j when the i-th
component is in state s.

This definition can also be used in the following form, which is not based on
the system state but on the system availability:

If (x5 = s|¢ > j) = |P(¢ > jla; = 5) — P(¢ > jlei = s = 1)]. (4)
In the paper |2] authors proposed another definition of BM of MSS:

M;—1
> |P(¢2]lzi=s)—P(¢=])|
IFC (il ¢ > j) = =—pr (5)
Next, we introduce average IM that are computed as:
M;—1pM—1 M;—1nM—1
o > IZ (zi=s|¢=j) > IV (zi=s|¢=y)
VA _ s=1 j=1 vl,=/_ \ _ s=1 j=1
I (z:) = (]]\41._1)(1\/[_1) ) I (z;) = (§\4,L-—1)(M—1) )
M;—=1M—1 M—1
= o 2 IE (@i=sle>)) Y. 15 (wil>7)
vl,> _s=1 j=1 C =1
Ip= (@) = —grnorn— 15 (@)= "m

This measures indicate global impact of failure of the i-th component on the
system performance or on the system availability. We made numerical exper-
iments for these measures based on the Open Source software rt dt (https:
//www.github.com/kvassay/rt_dt), which was implemented in C++ program-
ming language.

2. Systems

Three systems are used for investigation of specifics of the SM and BM (3)),
and . Reliability block diagrams of these systems are in Figures |1f and

Figure 1. Systems A and B Figure 2. System C

e System A consists of 3 components. Probabilities of the system compo-
nent states are in table |1} Structure Function of the system is defined as
() = min(max(x1, x2), x3).
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State
Component | 0 1 2
1 0204104
T2 030304
T3 0.41]0.11]0.5

Table 1. Probabilities of states of components of the system A

e System B consists of 3 components with component state probabilities
that are in table 2] The system SF is defined in table [3] This system is
very similar to the system used in [4].

Components T3
State T T2 0111213
Component | 0 1 2 3 0 0 0(0]0]|0
1 0208 — | - 0 1 0(1]1]1
T2 0307 — | — 1 0 0(1]1]1
T3 0.1{03]04|0.2 1 1 0(1]2]|3

Table 2. Probabilities of states of compo-

nents of the system B

e System C consists of 2 components and has the SF ¢(x) = z122. The

Table 3. Structure function of the sys-
tem B

system component state probabilities are in table 4

State
Component | 0 1 2 3
I 0.4 10.6 - -
T 0.3102]04|0.1

Table 4. Probabilities of states of components of the system C

3. Analysis of results of numerical experiments

Results of numerical experiments for system A, B and C are presented in Ta-
bles [5] [6| and [7] Detail analysis of these results has been performed in [I]. This
analysis showed that different mathematical interpretations of IM for MSS cause
unequal values of IM. But correction of the IM allows deciding this problem. New
interpretation of the IM has been proposed and proved in [1]:

> Hp(z|zi=s)=5)(1—-1(p(x|z;=s—1)=7)) p(M)
I ( L ‘(b_ ) _ (mazj)eM(zy) B Bz (s—s—1)
S\T=s19=0) = [M(z;)] = T M@
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(Ho(z|zi=5)>7)—1(p(z|zi=5—1)>])) p(aéw((\j\)l)
. x,x;)EM(x;) xz;(s—s—
Is(zi=s|p>j) = 2= M@ T M@l
Ip(zi=slp=7)= >  P(d(zlzi=s)=j)(1 -1(¢(z|ri=5s—-1) =j)) =
(@) eM(:) 96\
= P(2i) © (551

Ip(zi=slp>7) = P(¢>jlei=5) — P(¢p>jlri=s—1) = P(z;) @ o2 M

zi(s—s—1)"
where

e (x,x;) is a state vector without the i-th component,
e I(.) is an indication function that return 1 if an expression, which is the
argument of this function, is true, else return 0,
e p(.) is a function that return number of nonzero elements of a vector, which
is the argument of this function,
991 ) 960NN a1 vectors of the DPLD that identifies cases, in

Ox;(s—s—1) i(s—s—1)
which change of component state from s to (s — 1) results in change of
system state or reliability from j to lower,

e P(x;) is a vector of probabilities that correspond to state vectors (x,z;),

which are used in the calculation of the DPLD az?é (i}zl) or 82?((5:‘3'8\‘7)1).

In [1] average IM have been also introduced. The average SM (I5 (z;) or

I E (x;)) indicates an average relative frequency of boundary vectors of a given
component in regard to a number of system states. The average BM (I5(z;) or
IE (x;)) defines an average probability that a given component is critical for the

system with respect to a number of system states. These measures was also used
in numerical experiments and their results are shown in tables [3], [6] and [7]}

A | T3 (@) | TE (i) | 15 (@) | Tg (i) | Iph(2a) | 15 (x) | I507 (@) | TEC (x2)
zp | 0.111 0.111 0.111 0.120 0.195 0.120 0.120 0.159
zo | 0.111 0.111 0.111 0.105 0.180 0.105 0.105 0.144
z3 | 0.361 0.361 0.361 0.395 0.555 0.395 0.395 0.569

Table 5. Average SM and BM of components of the system A

4. Conclusion

In this paper different tools for IM calculation are compared. The principal step of the
presented results depends on numerical experiments. These experiments were done in
Open Source software rt_dt (https://www.github.com/kvassay/rt_dt) that was im-
plemented in C++ programming language. The analysis of experiments allows to obtained
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B | T5(wi) | 1Z(x) | 13 () | Tg(aa) | I~ (aa) | 15 (i) | Iph2 (2i) | IEC (20)
x1 | 0.208 | 0.167 | 0.250 | 0.230 0.190 0.277 0.273 0.277
T9 | 0.208 | 0.167 | 0.250 | 0.220 0.260 0.273 0.273 0.273
r3 | 0.139 | 0.139 | 0.139 | 0.229 0.353 0.229 0.229 0.337
Table 6. Average SM and BM of components of the system B
C | Tg(2:) | T8 (ws) | 15 () | Ty (@) | Ty~ (@) | T (@) | Tph= (@) | TR (@)
r1 | 0.250 | 0.083 | 0.500 | 0.233 0.233 0.433 0.433 0.433
zo | 0.167 0.167 0.167 0.200 0.067 0.200 0.200 0.320

Table 7. Average SM and BM of components of the system C

new definitions of the IM and to formulate next objectives. The SM in [3] ignores cases in
which deterioration of a component state can cause deterioration of the system in more
than one state. The BM in [4] can be used only in the form that is based on a system
availability (4). Finally, the BM in [2] has been derived from a formula for calculation of
the BM of BSS and so its meaning is different from the original meaning of the BM.
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HONEYNET POSTAVENY NA BAZE VIRTUALIZACIE
NA UROVNI OPERACNEHO SYSTEMU

PAVOL SOKOL (SK) A PETER PISARCIK (SK)

Abstrakt. Sietova forénzna analyza predstavuje jedno zo zdkladnych odvetvi digitdlnej
forénznej analyzy. Hlavny zamer sietovej forénznej analyzy sa stustreduje na monitoro-
vanie a analyzu sietovej prevadzky za tcelom identifikdcie sietovych prienikov, ako aj
za UucCelom ziskavania pravnych dokazov. V ¢lanku predstavujeme Specializovany pocita-
Covy systém prisposobeny na zber forénznych tdajov — honeynet. Tento systém je tvoreny
zékladnymi stavebnymi prvkami — honeypotmi, ktorych ilohou je identifikovat konkrétnu
¢innost ttoénika v procese prieniku na sietové servery, rovnako vsak zaznamenat postup
a metddy pri infiltracii. V ¢lanku sa venujeme vyhodam, ktoré predstavuje honeynet vy-
uzivajuci technolégiu virtualizacie na trovni operacného systému a rozoberame jednotlivé
$pecifikd takéhoto systému.

KTlacéové slova. Sietova forénzna analyza, honeynet, honeypot, virtualizacia, OpenVZ.

HONEYNET BASED ON
OPERATING-SYSTEM LEVEL VIRTUALIZATION

Abstract. Network forensic analysis is one of the basic branches of the digital forensic
analysis which deals with monitoring and analysing network traffic order to identify net-
work intrusions and obtain legal evidence. In article we present the special system adapted
to collect forensic data from honeynet. It consists of several honeypots designed to iden-
tify the attacker intrusions on a network server and record the procedures and methods
for infiltration of these servers. Created virtual machines are honeypots with the network
services. They are the object of forensic analysis. In this article we deal with the benefits
of the honeynet based on operating system level virtualization and emphasise the specifics
of such system.

Keywords. Network forensic, Honeynet, Honeypot, virtualization, OpenVZ.

1. Etymolégia pojmov

Pod siefovou forénznou analyzou rozumieme pouzitie kritickych empirickych
metod pre zber, zluCovanie, identifikaciu, korelaciu, analyzu a dokumentéciu digi-
talnej evidencie z niekolkych spracovanych a prenositelnych digitalnych zdrojov za
ucelom identifikdcie planovaného zdmeru neopravnenych ¢innosti znamenajicich
narusenie, porusenie alebo skompromitovanie systémovych komponentov. Rov-
nako pod pojmom sietovej forénznej analyzy rozumieme poskytovanie informécii
s cielom zotavenia sa z vySSie popisanych ¢innosti [4].
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Honeypotom rozumieme elektronicky informacny zdroj, ktorého zameranie
a hodnota spoc¢iva v tom, aby bol sondovany, napadnuty, resp. ohrozeny [5]. Ho-
neypoty mozeme delif podla niekolkych aspektov. Podla tcelu ich pouzitia ro-
zozndvame vyskumné a produkéné honeypoty. Vyskumny honeypot je urceny
vyslovne pre akademické pouzitie, a neprinasa ziadnu priamu hodnotu pre institu-
ciu [3]. Na druhej strane, produkény honeypot je vyuzivany v ramci institicie
na ochranu kybernetického prostredia institucie.

Podla miery interakcie pozname nizkourovnové (low-interaction) a vysokou-
roviiové honeypoty (high-interaction). Nizko-tiroviiovy honeypot simuluje len
vybrané siefové sluzby. Cielom vysoko-tiroviiového honeypotu je poskytnut
ato¢nikovi interakciu so skutoénym operacnym systémom, v ktorom nie je nic
simulované alebo obmedzené.

Pojmom Honeynet definujeme Specidlnu sietovi struktiru (siet honeypotov),
ktorej cielom je dosiahnut kontrolu nad datami, zachytavanie dat a zbie-
ranie dat. V stucasnosti existuju zakladné tri generacie honeynetov, pricom naj-
novsia, ITI. generacia, je Siroko pouzivand vyskumnymi skupinami po celom svete
a povazuje sa dnes za najlepsi model detekcie a identifikacie prieniku do sietového
systému.

Virtualizaciou rozumieme technolégiu, ktord umoznuje spuistanie niekolkych
logicky oddelenych virtualnych strojov na jednom fyzickom stroji. Rozoznavame
niekolko typov virtualizacie, a to plna virtualizaciu a emulaciu, paravirtualizaciu
a virtualizaciu na trovni opera¢ného systému.

Virtualizdcia, vzhladom na moznost tvorby nezavislych vypoctovych jednotiek,
je aktualne takmer neoddelitelnou sucastou budovania honeynetov. Honeynet,
ktorého honeypoty su vytvorené za pouzitia technologie virtualizdcie nazyvame
virtualnym honeynetom.

2. Navrhovany systém

2.1. Dizajn architektary

Nami prezentovany honeynet patri do skupiny vyskumnych honeynetov a pozo-
stava z niekolkych vysokourovnovych honeypotov. Ako typ virtualizacie sme zvo-
lili virtualizaciu na drovni opera¢ného systému. Z hladiska ti¢innosti, ide o honey-
net III. generacie. Zakladnu ¢ast honeynetu tvori jeden fyzicky server, na ktorom
bezia virtualne stroje, ktoré predstavuju jednotlivé honeypoty a hypervizor, ktory
pre ucely honeynetu plni funkciu riadiaceho a lozného miesta pre honeypoty.

Nami navrhovany systém honeynetu, z hladiska architektury, nesie prvky para-
lelnej architektiry [6]. Podstatou tejto architektiry je to, ze Gtoénik méze ttocit
na honeynet a produkény systém siacasne. Oba systémy st vSak od seba navzajom
sietovo oddelené. Informécie ziskané o ttocnikovi a jeho aktivitich st zazname-
navané do nezavislého a bezpecéného systému, u ktorého sa predpoklada kvalitné
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Honeynet based on OpenVZ Network Diagram: Honeynet
- - 3
H ; = Xplico

i 7 -7 Kernel i NAGIOS Router
[2 e VM3 ==
’: VM1 (Debian 6) (Debian 6) ~
| | . MRTG (Pebian 6) Forengic swifch

(Cisdo 355Q)

Honeynet

Honeynet

Production network

Internet Management

network

OpenVZ - Forensic server
(Debian 6)

Obr. 1. Schéma navrhovaného honeynetu  Obr. 2. Honeynet postaveny na OpenVZ

zabezpecenie (v zdklade napr. firewallom). Nami navrhovany honeynet sa z hla-
diska architektary 1isi od zakladnej paralelnej architektiry tym, ze informacie st
ukladané priamo v honeynete bez pouzitia osobitného zaznamového zabezpece-
ného systému. Tiez dochddza k ¢iastocnému spojeniu honeynetu a produkéného
systému, kedZe pristup k tymto informécidm je mozny len z podsiete produkéne;j
siete — manazovacej siete.

Okrem tohto fyzického servera sicastou honeynetu je tiez sietovy prepinac
a sietovy smerovac. Uéelom sietového prepinacda je oddelene priviest honeynet
a manazment siete k spravnym siefovym rozhraniam na fyzickom serveri. Naproti
tomu sietovy smerova¢ predstavuje doleziti sucast honeynetu, kedze okrem
smerovania plni funkciu aj zberaca tidajov. Smerovac¢ teda obsahuje Specidlny
sniffer — odchytava¢ a analyzator siefovej prevadzky — ktorého tlohu zastava
aplikdcia s otvorenym zdrojovym kédom s nazvom Xplico.

Sietova prevadzka na fyzickom serveri je zabezpecovand pomocou dvoch za-
kladnych sieftovych rozhrani, siefovych kariet — ethO a ethl.V rdmci siefového
rozhrania ethQ je, pre kazdy virtudlny stroj, vytvorené virtualne sietové rozhra-
nie, ktorému podobne, ako rozhraniam ethO a ethl je pridelend verejna IPv4
adresa. Najdolezitejsim miestom pri implementacii tohto systému si tzv. sni-
mace (senzory), ktorych tlohou je bezpecne zaznamendvat uréity typ tdajov.
Nakolko tlohou honeynetu je predstieranie redlneho produkéného systému, aj
névrh senzorov musi spiiiat podmienku diskrétnosti, ¢ize utoénik nesmie za ziad-
nych okolnosti zistit ich existenciu. Z tohto dévodu st tieto snimace umiestnené
medzi jadrom operac¢ného systému a virtualnymi strojmi —honeypotmi. Honeypot
o existencii tychto snfmacov nevie a ani k nfm nevie pristupovat. Dalsou pozia-
davkou je, aby tieto snimace uchovavali ziskané data na bezpeénom mieste tak,
aby nedoslo pri ich zbere a v ¢ase analyzy k ich zmene, strate alebo zniceniu.
Tato poziadavka je zabezpecend tym, ze tieto tidaje si ulozené na hypervizore
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a virtualne stroje k nim nemozu pristupovat. K hypervizoru je mozné pristupo-
vat len zo Specidlnej manazovacej siete. Schému navrhovaného systému uvadzame

na obr.

2.2. Implementacia pomocou Open-source softvéru

V predchédzajicej podkapitole prispevku sme predstavili zdkladny navrh ar-
chitekttiry virtudlneho honeynetu. V tejto casti sa zameriame na detailnejsiu
specifikaciu navrhnutej implementéicie. K implementacii honeynetu zalozenom
na béze virtualizacie na drovni operacného systému sme pouzili vyhradne systém
s otvorenym zdrojovym kdédom, a to z dovodu bezplatnej licencie a moznosti mo-
difikdcie. Obréazok [2] zobrazuje implementaciu navrhovaného systému pomocou
softvéru OpenVZ, ktorého popisu a vyuzitiu v navrhovanom systéme sa budeme
venovat v nasledujicich odsekoch.

OpenVZ [7] umoziuje vytvorit niekolko bezpeénych, viactroviiovo izolova-
nych kontajnerov na trovni Linuxového jadra na jednom fyzickom stroji, ¢o umoz-
nuje lepsie vyuzitie systémovych prostriedkov. Kazdy kontajner je spusteny a vy-
konavany ako samostatny server s vlastnou IP adresou, vlastnymi pouzivatelmi,
procesmi, siborovym systémom a pod. Tento softvér je vydany pod GNU GPL li-
cenciou, ktord umoznuje pripadni modifikdciu zdrojového kédu. Zikladnou vlast-
nostou virtualizacnej vrstvy implementovanej v OpenVZ je skutoc¢nost, ze kon-
tajnery jedného fyzického servera st od seba vzajomne tplne izolované. Kazdy
kontajner sa javi a sprava ako samostatny vypoctovy systém, ktory ma vsetky
charakteristiky linuxového servera (napr. spustacie skripty). Dolezitou vlastnos-
tou tejto virtualiza¢nej vrstvy je aj moznost behu softvéru vo vnutri kontajnera
bez $pecifickych uprav. Napokon sSpecifickou vlastnostou je opravnenie spravcu
kontajnera (pouzivatel root) zmenit akykolvek konfigura¢ny stbor a instalovat
dalsi softvér, resp. celkovo koordinovat beh kontajnera.

Pri implementacii hypervizora, ako aj virtualnych strojov sme pouzili distribu-
ciu GNU/Linuxu — Debian Squeeze, ktoré obsahuje jadro s uz implementovanym
OpenVZ. Xplico [8] predstavuje sietovy analyticky forénzny nastroj, ktorého cie-
lom je extrahovat a analyzovat data ziskané zo sietovej prevadzky. Xplico systém
bol vyvinuty v niekolkych programovacich jazykoch (C, Python, PHP a Java-
Script) a je zlozeny zo styroch makrokomponentov.

Bezpecénost navrhovaného systému je zaloZzend na bezpecnosti virtualizac-
nej platformy OpenVZ a jadra opera¢ného systému GNU/Linux.

3. OpenVZ a sietova forénzna analyza

V sucasnej sietovej forénznej analyze sa vyskytuje niekolko oblasti problémov,
ktorymi je nevyhnutné sa zaoberat. V nasledujicom texte prindSame struény po-
pis tychto problémov spolocne s ich vztahom k virtualizacii na tirovni opera¢ného
systému a pouzitej implementacii OpenVZ.
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3.1. Neodhalenie honeynetu a senzorov

Zékladnou poziadavkou kladenou na honeypot je, ze musi odzrkadlovat redlny
systém. Z tohto dovodu nami navrhovany honeynet je umiestneny popri pre-
vadzkovej sieti. Okrem toho, kazdy honeypot je zvlast koordinovany jadrom OS
simulujtc redlnu ¢innost. Vzhladom na pouzitie OpenVZ virtualiza¢nej technold-
gie je mozné lahsie koordinovat ¢innost vsetkych honeypotov z jedného miesta —
jadra OS a pridruzenych aplikacii beziacich na hypervizore. Honeypoty nemajt
ziadnu moznost identifikovat sa ako honeypoty.

3.2. Zdroje dat

Pocitacova siet ma niekolko moznych zdrojov dat, ktoré je potrebné v ho-
neynete zaznamenavat pre dalsie spracovanie (analyzu). Vzhladom na pouzitie
OpenVZ technolégie, ktord disponuje dvoma typmi virtudlnych siefovych roz-
hrani (venet,veth), je mozné jednoduchsie zaznamenavanie sietovych dét, a to
priamo na hypervizore.

3.3. Granularita dat

Dalsfm problémom je rozhodnutie, do akych detailov je potrebné zaznamena-
vat udaje. Vzhladom na zameranie nasho honeynetu, primarne dochidza k za-
znamenavaniu udalosti stvisiacich s ¢innostou prostrednictvom termindlu, ako
tiez zaznamenavanie a analyza datovych segmentov protokolu aplikacnej vrstvy,
HTTP. Zber sa vykonava ¢iastocne na hypervizore a ¢iastoéne systémom Xplico
na smerovaci.

3.4. Bezpeénost systému a integrita dat

Kritické miesto sietovej forénznej analyzy predstavuje bezpecnost systému a in-
tegrita dat. Prave pouzitie OpenVZ technolégie umoznuje zabezpecit bezpecny,
nedetekovatelny a efektivny zber tdajov z kontajnerov, a to aj vdaka pouzitiu
technologie inotify na hypervizore.

3.5. Otazky sukromia a moZnosti pouzitia ziskanych dat ako dékazov

Otézkami ochrany osobnych tidajov nie je potrebné sa zaoberat nakolko v na-
Som pripade ide o vyskumny honeynet, ktory nebude pracovat s osobnymi tidajmi.

3.6. Forénzna analyza za behu

Tradi¢na forénzna analyza vyuziva statickd analyzu, ktorej podstata spociva
vo vypnuti skiimaného stroja a néaslednom vytvoreni bitovej képie dat zadznamo-
vych médii. Dévodom pre tento typ analyzy je lepsia ochrana ziskanych dat [2].
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Nakolko vSak technologia OpenVZ, ako uz bolo vyssie naznacené, umoznuje na -
rovni hypervizora aktivny priamy pristup do siborovych systémov beziacich vir-
tualnych strojov, je mozné s minimalnym silim realizovat forénznu analyzu pocas
behu vsetkych kontajnerov.

4. Zhrnutie

Hlavnym cielom tohto prispevku bolo poukazat na moznost pouzitia inych
virtualiza¢nych technolégii, nez ktoré sa v sicasnosti spravidla pri ndvrhu honey-
netov pouzivaju. Aktualne sa vyuzivaji dva typy virtualizacie, a to plna virtuali-
zécia a paravirtualizacia. V prispevku sme poukéazali na pozitivny prinos v pros-
pech forénznej sietovej analyzy pri pouziti virtualizdcie na trovni opera¢ného
systému, konkrétne implementacie OpenVZ. Honeynet postaveny na virtualizac-
nej technoldgii produktu OpenVZ predstavuje lacny a efektivny systém pre zber
dat a ich néslednd analyzu. V prispevku sme zaroven poukazali na znac¢né vyhody
virtualizdcie na trovni opera¢ného systému oproti tradi¢ne pouzivanym virtuali-
zacidm, menovite priama kontrola procesov a IPC na trovni hypervizora, pristup
do zivého siiborového systému honeypotov, implementovanie senzorov priamo do
modulov jadra OS, priamy pristup do paméte kontajnerov.
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OTVORENY SOFTVER
VO VZDELAVANI A V IT RIESENIACH

Otvoreny softvér a otvorené udajové formaty tvoria dnes uz neprehliadnutelna
stcast dnesného programového sveta, v ktorom zastévaju silnti opoziciu

a alternativu k proprietarnym programovym rieSeniam. Vzhladom na to je viac
nez ziaduce zahrnovat tito stranku sveta do vyucovacieho procesu. Nejedna sa
len o inSpirujice myslienky altruizmu, ktorych je otvoreny softvér nositelom,

ale aj o praktické dosledky znizovania cien komercnych systémov, ¢im sa
vyznamne zuzuje priestor na monopolistické spravanie.

Sirka zéberu otvoreného softvéru je vdaka filozofii vzniku ohromne rozsiahla.
Pre mnohych je sice otvoreny softvér synonymom nespolahlivosti, ktoré je
zosilnené mnohokrat nedostatoénou dokumentaciou, avsak ako vieme chybam sa
v zaciatkoch nevyhne ani proprietarny softvér. Dnes vdaka sirokej tvorivej
zakladni nadsencov postupnym vyvojom vznikaji produkty, ktoré si standardne
pouzivané aj profesiondlnymi firmami. Tie tento softvér uz bezne zahfnaju

do svojich produktov a dokonca dalej ho dalej rozvijaju a rozsiruji vlastnymi
prostriedkami. Vdaka tomuto pozitivnemu vyvoju, dnes je uz otvoreny softvér

mnohokrat jedinou moznostou ako rychlo a lacno vyriesit pozadovany problém.



V zborniku je niekolko prikladov ako sa dé otvoreny softvér pouzit na pracu.
V ¢lanku Milana Fratrika autor popisuje vytvaranie bezpecénych sietovych
aplikacii na netradi¢nych technickych prostriedkoch, kde pouzil len vyvojové
prostriedky z produkcie otvoreného softvéru ako je gcc na opera¢nom systéme
Linux. Vo svojom ¢lanku doktorandi Tomasz Kanik a Marian Kova¢ popisali
sucasny rozvoj otvoreného sotvéru v oblasti nerela¢nych databéz, ktorych
potreba vyplyva z ¢oraz masivnejSicho objemu tudajov, ktoré v sucasnosti treba
ukladat a vyhladdvat . Dalsi ¢lanok popisuje metédy vyucovania predmetu
,Grafika v pocitacovych aplikdcidch“ vyluéne pomocou otvorenych
programovych prostriedkov tak, ako ich pouzivaju autori

Ludovit Mikus a Petr Ivaniga. Jan Ruzicka sa v svojom c¢lanku venuje
GeoKettle, otvorenému systému z rodiny nastrojov ETL, ktoré si urcené na
¢itanie a konverziu mnohych tdajovych formatov.

Verim zZe tento vyber tém v tejto oblasti konferenciu bude dostatoc¢ne

reprezentovat rozvoj a vyuzitie otvoreného softvéru.

Roman Hajtmanek
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UTILIZATION OF OPEN HARDWARE PLATFORMS
IN NETWORK APPLICATIONS

MILAN FRATRIK (SK)

Abstract. The aim of the article is to outline ARM architecture, its possible application
and use of non-traditional technical means in network applications. The article can be
divided into two parts. The first part introduces the PandaBoard platform as the repre-
sentative of open hardware platform (OSHWE[). The second part outlines the applications
focusing on network applications, mainly security and surveillance solutions. There will
not be demonstrated data security in this article. The article focuses on physical security
and its realization.

Key words and phrases. ARM, PandaBoard, Zoneminder, security, Linux.

VYUZITIE OPEN HARDWARE PLATFORIEM
V SIETOVYCH APLIKACIACH

Abstrakt. Cielom tohto ¢lanku je priblizit architektiru ARM a ukazat mozné aplikicie
a vyuzitia netradi¢nych technickyjch prostriedkov v sietovych aplikacidch. Clanok je mozné
rozdelit do dvoch casti. V prvej Casti je predstavend platforma PandaBoard, ako predsta-
vitel Open-source hardware. V druhej ¢asti st nacrtnuté aplikicie so zameranim na sietové
aplikacie, predovsetkym bezpecnost. V tomto ¢lanku vsak nebude demonstrovana datova
bezpecnost, ale fyzické a prostriedky pre jej realizéciu.

Krlacéové slova. ARM, PandaBoard, Zoneminder, bezpecnost, Linux.

Introduction

Nowadays the ARM architecture is not unfamiliar to most people. Many people
have no idea that there is RISC processor in their cell phones or tablets. What
makes the ARM architecture interesting is the fact, that in addition to low con-
sumption it has fully satisfying power for many user applications. On the other
hand, more often we meet with non-standard use of these processors e.g. server
solutions . Individual examples of usage will be demonstrated on development
kit PandaBoard.

Open-source hardware
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1. PandaBoard

Similarly as in the other ,,animal® boards, the basis of the development board is
SoC (System on a Chip). In this case, it is TT OMAP 4430 processor with two
Cortex-A9 cores. Except for two main cores, it disposes with four Cortex-M3
cores, which serve for operating peripherals.

e
) RJ-45 Connector+

[— 2x USB(A) Host
Camera board 19)
connector (J17)

OMAP4430
Processor

DISPC_DAT[23:0], )
HSYNC,VSYNC, PLCK AIEEEN
Expansion
(1, J4)

POP - LPDDR2 "
8 Gb/1GB GelifzelEs
(12)

WL1271
WLAN, BT,
FM UART2, SDMMCE, |2C4-

Figure 1. PandaBoard block diagram

The clock frequency of computing cores is 1 GHz Total computing power
can reach 2x2.5 DMIPS/MHz x 1 GHz. There is also GPU Power VR SGX540
and DSP processor C64x on the chip. The 8 Gbit LP-DDR2 RAM is stacked to
processor using the POP (package on package) method. Memory card SD/MMC
serves for primary storage data and deployment of operating system, while by
a little change it is possible to get booting from USB medium. On the board
there are available 3 USB slots, one of them works in OTG mode. Graphic and
audio output ensures HDMI and DVI output, respectively 3.5 mm jack I/O. In
terms of connectivity, there are 10/100 Mbit Ethernet, WiFi 802.11 b/g/n. and
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Bluetooth in 2.1 + EDR. Since this is a development kit, there are various pinouts.
One of them is determined as the interface for LCD touchscreen, the second one
is 24 bit interface for camera and the third connector with 40 outputs, which
serves for access to MCU peripherals such GPIO, USART, SPI, I2C, etc. For the
advanced users there is a standard JTAG connector which allows possibility to
debug software directly on the chip. Block diagram of the system is shown on

Figure
2. Standard applications on non-standard platform

This article deals mainly with applications, which use connection to LAN network
or internet. To run a full operating system, the memory management unit - MMU
is needed. This unit provides the translation of virtual addresses into physical
addresses, memory protection, bus arbitration and cache memory check. Open
hardware goes hand in hand with open source software. Excellent example is
the use of operating system Linux on this platform, specifically operating system
Ubuntu 12.04 server edition.

2.1. Database and web server

Perhaps the most common application on servers is HT'TP server accompanied by
a database server and support for scripting languages. The most common used
solution is so called LAMP (software bundle). This package contains Apache —
HTTP server, MySQL — database server and PHP as scripting language. Thanks
to these components, PandaBoard is ready to host all the applications using
HTTP server.

The article 3] is focused on measurement of response time and throughput of
web server. The results show that this web server is fully sufficient for personal
sites with lower number of visitors. Web server based on CPU with Cortex-A9
core has now the best ratio between processed requests and consumed energy [2].

2.2. Multimedia and storage

Current trend of file storage is based mainly on cloud solutions and virtual stor-
age. There is also an open source solution — ownCloud, which can be installed on
PandaBoard. This suite provides location independent storage for data. Thus it
requires only LAMP bundle, it is easily installable on this platform as mentioned
before. The biggest advantage is, that the client application is available for all
the platforms (Windows, Linux, Mac, Android). Another possibility is to use the
device for streaming audio respectively video and to create home VoIﬂ server.

2Video on Demand
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Figure 2. Console and zone definition for motion detection

2.3. Security

Perhaps the most interesting is to use this board for monitoring of selected areas.
Devices for area monitoring are usually expensive. Fortunately, there is an open
source solution named ZoneMinder. As mentioned at 2.1 PandaBoard can be
used as the server. ZoneMinder disposes with a web interface, which is fully
configurable. It is possible to configure all the cameras (support for multiple
cameras) and the streaming directly from web interface (2a]). Camera can be
configured in various modes — monitor, modetect, nodetect, record. The software
supports CCTV, IP and USB webcams. Evidently from the names of the modes,
the software can also detect motion. In addition to detection in wide areas, it is
possible to select only certain part of area and to detect motion especially there
. In case, the motion is detected, the system sends a warning via email or
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Figure 3. ZoneMinder camera view

sms message. The big advantage is the automatic recording of individual events,
when the motion appeared. Recorded sequences can be stored on the cloud server
and user gets information via cell phone, tablet or PC.

Obviously this sollution is fully applicable on ARM architecture. Very im-
portant factor is the load of CPU and frames per second (FPS) which could be
processed at given resolution. At Figure [a] average FPS for each tested resolu-
tion are displayed. At Figure average loaﬂ for tested resolutions is displayed.
As seen from the graphs the user should decide between load and frames
per second.

3. Conclusion

Based on testing, it is easy to find suitable video quality and server load ratio.
The most of commercial system use resolution 640x480 px. The CPU load at this
resolution is low, while FPS (~25 fps) is sufficient.

The aim of this article was to show non-traditional use of TI OMAP4430
processor in network applications. Such devices may serve as private web servers

3standard unix-like load for 15 minutes interval
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Figure 4. Pandaboard performance for ZoneMinder video streaming

or cloud servers, because not all the users would provide their data to the third
party providers. Devices working on ,lightweight architecture“ may also replace
personal computers in many offices. Sufficient power, low energy consumption
and last but not least broad connectivity create good conditions for broad range
of users.
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NOSQL — NON-RELATIONAL DATABASE SYSTEMS
AS THE NEW GENERATION OF DBMS

TOMASZ KANIK (PL) aAxD MARIAN KOVAC (SK)

Abstract. The first database systems were based on the relational model, which rose
in the 70’s of last century and until now it is used in most of the implementations of
various systems. However, increasing demands on the size of stored data and the speed
of database systems led to the creation of non-relational database systems. The article
describes the basic principles of the non-relational databases behavior and a brief history
of their origin. There are listed basic problems that led to the creation of these systems,
there is also an overview of basic types of non-relational databases, their brief description
and current and future possibilities for their development and use in practice.

Key words and phrases. NoSQL, non-relational database.

NOSQL — NERELACNY DATABAZOVY SYSTEM
AKO NOVA GENERACIA DBMS

Abstrakt. Prvé databazové systémy boli zalozené na relacnom modeli, ktory vznikol
v sedemdesiatych rokoch minulého storocia a az dodnes je nasadeny vo vac¢sine implemen-
tacii réznych systémov. AvSak zvySujice sa naroky na velkost uchovavanych dat a rychlost
databézovych systémov viedli k vytvoreniu nerelacnych databazovych systémov. Clanok
popisuje zdkladné principy fungovania systémov nerela¢nych databéz a stru¢nu histériu ich
vzniku. Su tu uvedené zdkladné problémy ktoré viedli k vzniku tychto systémov, taktiez
je uvedeny aj prehlad zdkladnych typov nerela¢nych databaz, ich stru¢na charakteristika
a sucasné aj budice moznosti ich nasadenia a vyuzitia v praxi.

KTlaéové slova. NoSQL, nerelacne databazy.
Introduction

The concept of non-relational database systems is very young and currently it
is developing. We can say that abbreviation NoSQL exists in computer science
just since 1998, but it gained greater importance only in the last three years.
This stems from the fact that not all elements associated with NoSQL are known
to mass programmers, I'T architects and administrators. This article aims to
show the problems associated with NoSQL. The topic is very extensive, so we
will try that solutions shown would have the greatest possible practical value for
future users.

NoSQL is a term that describes the systems of database management, that do
not use traditional relational model. These data storage systems do not require
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well-defined schemes (tables), moreover they do not usually use JOIN operations
and also allow simple horizontal scaling. We can immediately note, that the
term NoSQL does not describe the exact technology, i.e. a solution. It is rather
a notion, which conceals all solutions, which are the opposite of the relational
model.

Despite significant marketing success, most of the experts assert, that the term
is not entirely accurate and they recommend that all solutions hiding behind it
have been identified as NoREL (no relation — without relation, non-relational) or
NoJOIN (no join — without joining). That’s why under the term NoSQL we will
understand Not Only SQL.

History of NoSQL

The relational data model rules virtually since its inception, i.e. since 1973, when
Edgar Frank Codd (awarded in 1981 by Turing prize, what is the equivalent of
the Nobel Prize - “for a major and lasting contribution to the theory and practice
of database systems, especially in the relational database model”) published his
work. During this period, IBM® (for which Codd worked) or Oracle® began
to create solutions that in the near future hit all database market. It should be
noted that some companies (including the aforementioned Oracle®) have been
building its position on the market by relational solutions.
It is clear that the relational model has its shortcomings, such as:

e Complex systems contain tables with hundreds of columns, but only a small
part of them is essential for the specified record.

e The process of database normalization leads to creation of many relations,
which makes the data structure look like a tree and it significantly adversely
affects the performance of database system.

e Changing the database schema (e.g. add a new table, column or relation) can
be very complex operation. This especially concerns large databases (billions
of rows), where re-indexing can be very time-consuming operation.

Therefore relational model met the expectations of data storage and access
speed to data and there was not a need to find another solution (though the
relational model has its mistakes). Gradually coming period of global Internet,
Web 2.0 and social networks caused that even server farms (containing several
thousand servers) became inadequate in performance often. We can therefore
wonder why relational database systems do not have sufficient performance. The
answer is simple: at the time of the relational model creation and its first imple-
mentations were quite different demands on created systems.

It should be borne in mind that the amount of stored data (especially of In-
ternet stocks) grows continually. Most experts say that every year the amount of
stored data doubles. Here we can find an analogy with the Moore’s law, which
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says that the number of transistors in a semiconductor chips doubles roughly in
the same time intervals.

The dynamic increase of the data amount is a phenomenon that has impact
on many users. But what exactly means “large amount” of data? In 2000, the
largest table of one major Internet service provider contained more than 200
million records. Today, we talk about such amount in daily data gain. The “big”
database can now be considered one that gains over 10 million records daily. If
in the table should be stored data from the last five years (which in case of the
most important data is not excessively long), it may happen that the whole table
will contains more than 18 billion records (10 mil. records per day * 365 days * 5
years). Real example: a likely increase in the amount of monthly auctions in the
auction service Aukro® is 85 million auctions. In the auction system probably
exists a table (or other data structure) to which millions of records each month
are added. Regardless of the adopted assumptions and calculations, we can talk
about large system.

Data models used in NoSQL solutions

Nosql is very diverse environment. This follows from the fundamentals of this
system. Therefore, we can not talk about united models. However, we can distin-
guish several dominant models in which several solutions have been implemented.
Below we show some of the most popular models.

Key-value databases — have a very simple design. Simplified we can say that
it is a table that contains two text columns: key and value. In more complex
models the value can by a type of number, string, table or list. This model may
appear as a simple, but it has one important property — it is very fast (in writing
as well as in reading data). The most widely used databases of this type are
MemcacheDB [§], Amazon DynamoDB [7], Redis [5].

Column databases — the approach of data observation is changed, i.e. instead
of the traditional information storing in rows, they are written in columns. This
approach improves performance especially in data centers and analysis systems
that require large amounts of data aggregation. In columns are stored data of the
equal type and therefore it is possible to use more efficient algorithms for data
compression. The most widely used databases of this type are Google Bigtable,
Cassandra [3], HBase [9].

Document databases — there are available several such solutions on the
market for years (e.g. Lotus Notes), but the real progress occurred in the last
3 years. Instead of rows we use term “documents” in these databases. Documents
contain a key — value pairs, which are called objects. This approach is very flexible
and allows natural representation of real data in information systems. The most
widely used databases of this type are CouchDB [11], MongoDB [4], Amazon
SimpleDB [10], Riak [6].
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XML databases — along with the development of various database systems
there was a need to exchange information among them. Language XML (and
others such like, for example YAML) is perfect for this purpose and it essentially
became a standard of network services or configuration files. Therefore, cre-
ation of database solutions storing data in XML is a natural way of development.
Such solutions are for example eXist [12], Attic Apache [13], Oracle Berkeley DB
XML [14], MarkLogic Server [15]. In addition, lookup mechanisms were intro-
duced such as XQuery (XML Query Language) and XPath. These technologies
have become interesting for large market players, which led to the creation of a
new column for data deposition in the XML form in many DBMS. In many cases,
extensions allowing the creation of SQL queries on XML documents were added
into SQL. All this led to decrease interest in solutions based on XML only.

Object-oriented databases — in the last decade in programming, object
methodology is used primarily, which is convenient in almost all aspects. One
of the few elements that interferes with programmers is so-called object-relation
mapping (ORM). This stems from the fact that it is not always easy to carry
the relational model to object model. The solution to this problem was introduc-
ing framework object-relational mapping in the programming. Systems such as
Hibernate [16] (and others like it, made for all popular programming languages)
have become industry standards. These products are catch, but they have not
become solution to the ORM problem explicitly, they rather try to hide it (cause
of the problem is not solved). Thus arose solutions, where objects and even entire
object structures are written into the database instead of rows. This solution has
many advantages, but it is still not extensively used. The reason is low efficiency
of these solutions mainly, insufficient optimization of queries and inability to ex-
change data among different languages (objects created by language Java® can
be often read only by applications written in the same language).

As we can see, a variety of models is quite large. On one hand it is positive,
because we can find the ideal solution for our needs. On the other hand, the
amount of existing data models and their implementations makes that the selec-
tion process may require significant time cost. Exactly that fact repels potential
future users.

Further ways of NoSQL development

No matter what will happen with NoSQL solutions (significant progress or least
practical use), there is a need to think about the further ways of development. If
NoSQL solutions should consolidate their position, not only excellent technologies
must be used, but also problems associated with the entire infrastructure must
be solved. The most important ways for further development can include:

e Sharing and propagation of knowledge among users such as ad-
ministrators and programmers. It should be noted that is not currently
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available literature, which would adequately describe NoSQL. For example in
Amazon® service (May 2012) in search of “NoSQL” term are found 48 titles
(English only). In search of “SQL” term are found more than 7000 unique
titles.

e Providing support for solutions. The current problem is to require com-
panies to create enhanced technical support for their developed NoSQL so-
lutions. Organization of trainings, certification, consulting for the solutions
implementation and support in crisis situations are important elements of
credibility-enhancing environment. This can be problematic because most of
NoSQL solutions are Open Source, produced mostly by small firms (solution
is produced by one or two programmers often).

e The standardization of access interfaces to NoSQL databases. In
the standardization it is necessary to use models from relational databases,
in which despite of various internal solutions it is possible to use the SQL
language DBMS (at least at a basic level of compatibility). Therefore it is
necessary to create a unified solution and promote it as a standard. Without
this element the use of other NoSQL solutions will always be associated with
having to learn the data model and language of their service, which may repel
potential interested persons.

e The involvement of big companies associated with the DBMS. Into
the NoSQL idea must involve companies from the “big triplet” (Oracle®,
Microsoft®, IBM®) after some time. Recent NoSQL development is mainly
driven by small firms which are suppliers of database solutions. It is hard to
say how listed companies will behave.

e Elimination of weaker solutions. The mechanism of evolution works and
therefore only the best solutions must remain on the market. Wide range of
solutions is not always optimal (especially if it is necessary to choose among
50 technologies). To select the correct final solution, we need to know them,
understand them, test them, etc.

Current and further areas of development

There is a group of subscribers, for whom managing huge amounts of data is a
priority task. These firms are very important for the NoSQL development and
they have a great impact on the choice of technologies, mainly because of their
market position and financial capability. Their mode of action is to adapt the
non-relational solutions to current needs. Nosql systems are largely created to
solve specific problems. Nevertheless, we can distinguish several characteristic
features:

e Processing and storing massive amount of information.
e They are the global internet systems with very complex infrastructure.
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e It is not necessary to use known mechanisms from relational systems (joining,
transaction, data schemes).

e There is a need for dynamic and cheap scaling with short access time.

e The high level of accessibility (working 24 hours a day, 365 days a year).

These properties determine solutions, where NoSQL has chance to be used,
i.e. large Internet systems or mechanisms to support these systems. Therefore
we can not in the near future expect that NoSQL solutions will be used in envi-
ronments treating small amount of information or requiring solutions associated
with relational databases. It may seem that NoSQL already found its place and
that it will not expand to other areas. It may be true, but according to us, mi-
gration from relational solutions to more efficient NoSQL solutions will come in
the future.
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POUZIVANIE 0SS SOFT\(ERU VO VYU('JOVAM PREDMETU
GRAFIKA V POCITACOVYCH APLIKACIACH

LUDOVIT MIKUS (SK) A PETR IVANIGA (SK)

Abstrakt. Clanok popisuje pouzivanie otvoreného softvéru vo volitelnom predmete ,,Gra-
fika v poéitacovych aplikdcidch“ na Fakulte riadenia a informatiky Zilinskej univerzity
v Ziline. Popisané st metédy vyudovania, spésoby poskytovania vyuébovych materidlov
a formy hodnotenia znalosti a zruc¢nosti Studentov.

KlIicové slova. LMS Moodle, Inkscape, GIMP, Google Sketchup, Blender.

THE USE OF OSS SOFTWARE IN TEACHING THE SUBJECT
COMPUTER GRAPHICS IN APPLICATIONS

Abstract. In this paper, we describe the use of Open Source software in elective course
“Computer Graphics in Applications” at the Faculty of Management Science and Informat-
ics, University of Zilina. We discuss teaching methods, the means an tools for providing
of teaching materials and the methods of assessment of students knowledge and skills.

Keywords. LMS Moodle, Inkscape, GIMP, Google Sketchup, Blender.

1. Uvod

Predmet ,,Grafika v pocitacovych aplikacidch® vznikol na zaklade potreby zo-
znédmit studentov s grafikou na pocitaci nielen z pohladu jej technickej realizécie
ale aj z pohladu estetického dojmu. Casto sa totiz mézeme stretnit s tym, ze
pocitacové aplikacie vytvorené studentmi technickych zamerani st sice technicky
a funk¢ne dobre pripravené ale ich graficky vzhlad je na velmi nizkej drovni.

Preto sme pripravili predmet, ktorého tlohou je zoznamit sStudentov s tlohou
farieb v grafike, vektorovou a rastrovou grafikou, 3D grafikou a softvérom, po-
mocou ktorého moézeme vytvarat rozne grafické vystupy. Vzhladom na vysoké
finanéné naroky mnohych komercnych softvérovych systémov sme sa rozhodli
v rdmci predmetu pouzivat OSS softvér alebo aspon volne dostupny softvér.

2. Prostredie pouzivané pri vyucovani

Pre vyucovanie predmetu Grafika v pocitacovych aplikdciach pouzivame LMS
Moodle (http://moodle.org), ktory je sticastou portalu e-vzdeldvania Zilinskej
univerzity v Ziline. Predmet je voliteInym predmetom ako pre $tudentov v Ziline
tak aj pre Studentov detasovaného pracoviska v Prievidzi. Tu vznika komplikacia
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s rozvrhom, pretoze na predmet sa prihlasujt studenti réznych ro¢nikov a réznych
zamerani a teda je prakticky nemozné najst c¢asovy priestor v rozvrhu tak, aby
sa vSetci mohli zucastnovat vyucovania. Preto v predmete vyuzivame vyhody
elektronického vzdelavania, kedy studenti nemusia byt fyzicky pritomni na kazdej
prednaske alebo cviceni ale prostrednictvom portalu e-vzdeldvania si najdu vsetky
potrebné studijné materidly na jednom mieste. Aj preverovanie a hodnotenie
vedomosti a zruc¢nosti je organizované elektronicky cez LMS Moodle.

Dalsim zaujimavym prvkom v rdmci predmetu je vyucovanie v Prievidzi vy-
hradne prostrednictvom videokonferenc¢ného systému. Tato forma vyucovania sa
vyuziva ako pri prednaskach, tak aj pri cviceniach. Vyrazne sa tym znizia naklady
na cestovanie a prvy priamy kontakt (F2F) maju citelia so studentmi vlastne az
pri skiiske. Samozrejme, Ze je vhodné zladit terminy prednédsok a cviceni tak aby
prebiehali sti¢asne v Prievidzi a aj v Ziline.

3. Met6dy vyucovania

Predmet ,,Grafika v pocitacovych aplikdciach“ obsahuje desat tematickych
celkov, v rdamci ktorych dostant studenti Studijné materidly v podobe multime-
dialnych kurzov. Priklad takéhoto kurzu je na http://www.kis.fri.uniza.sk/
~ludo/ekurzy/Grafika_PC/start.html. Témy si napr:

e Grafika a pocitac.

e Farba — fyzikdlna podstata.

e Farba v multimedidlnych aplikaciach.
e Formaty grafickych stborov.

e Graficky dizajn.

e Perspektiva.

e 3D grafika — zaklady.

e 3D grafika — krivky a plochy.

Ulohou §tudentov je na zéklade studia uvedenych kurzov absolvovat testy z te-
matickych celkov. Forma testovania je cez LMS Moodle, pricom ku kazdej téme je
pripravend databaza minimélne 40-tich otazok. Z tychto otdzok dostane Student
do testu 10 ndhodne vybranych. Testy maji dve verzie: cvicni a ostri. Cvicné
testy sltizia na precvicenie si znalosti a test sa moze opakovat Iubovolne vela krat,
pricom vysledky z neho nie st zapocitavané do celkového poctu bodov. Ostry test
sa moze absolvovat len jeden krat. Obe verzie testov maju casové obmedzenie
a to nielen na dizku trvania testu (4-5 min) ale aj na moznost jeho absolvovania
(dva tyzdne). Vzhladom na to, Ze nemdzo byt vSetci Studenti pritomni na cviceni
(dévody sme uviedli vyssie v ¢lanku) je prakticky nemozné zabranit opisovaniu
resp. inému druhu podvadzania pri testoch a to aj ostrych.
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Na preverenie ziskanych zrucénosti sa v predmete pouzivaju zadania typu:

V programe <Inkscape, GIMP, Blender, ...> vytvorte <logo, banner,
tricko, ...>
Uloha1

W programe Inkscape wivorte logo pre Ustav celoZivotného vzdelavania Zilinskej Univerzity.
Zakladnou podmienkou je aby pismend UCVZU alebo text Ustav celozivotného vzdelavania
Zilinskej Univerzity tvorili maximalne 30% plochy Inga. Logo navrhnite tak aby bolo Sitateing aj na
vizitke (moZe to byt jeho ziednodudena verzia). Wade prace budd hodnotit' vasi kolegovia z FEL (50%) a
aj ja (80%). Ja budem hodnatit pomer textu a grafiky, farebnost, itatelnost, originalitu,
rapamatatelnost. Oni budd hodnotit' subjektivne pdsobenie loga.

Logo pri odovzdavani pomenujte svojim priezviskom.

Poz. skr ako zagnete pozrite si kurz o tvorbe loga

Logotyp a jeho tvorba
Logo sa neustale wija
&2 vade prace - logo

Loga, ktoré ste odovzdali
#5 Prémia za navod - logo

Obr. 1. Priklad zadania

Priklad takéhoto zadania je na obr.

Tieto tdlohy je potrebné odovzdat do urcitého ¢asového obdobia (dva tyzdne).
Nésledne ich spracujeme do podoby hlasovacieho formuldra (pomocou Formulara
z Google dokumentov), ktory sa poskytne studentom a ich dlohou je ohodnotit
svoje prace. Kedze je viac skupin studentov — obvykle nehodnotia svoje prace ale
prace inej skupiny studentov. Tieto prace hodnotime aj my a z oboch hodnoteni
vytvorime celkové hodnotenie studentskych prac s bodovym ocenenim 1-10 bo-
dov. Priklad hodnotiaceho formuldra je na obr. |2l (http://www.kis.fri.uniza.
sk/~1ludo/GvPA_2011/01/viewform.htm)

Studenti sa mézu podielat na zlepseni predmetu névrhom inych zadani, ¢i
vytvorenim vlastnych navodov na pracu s aktualne pouzivanym programom. Za
kazdu takudto iniciativu su nasledne odmeneni bodmi, ktoré sa zapocitavaju do
celkového vysledku studenta.

4. Softvér pouzivany pri vyucovani

Vzhladom na vysoké finanéné naroky komercnych softvérovych systémov sme
sa rozhodli v €o najvéicSej moznej miere pouzivat otvoreny softvér alebo aspon
softvér volne dostupny. Toto je ocenované aj Studentmi, pretoze tento softvér
mozu pouzivat aj na svojich osobnych pocitacoch a nie st niteni investovat pe-
niaze do softvéru pripadne pouzivat nelegalny softvér.
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Logo UCV - FRI

Tu budete hodnatit' logo JCY wivareng Studentrni FRI. Y hodnoteni pouZite celd bodov $kélu od 0 po 10.
* Povinne

Meno a priezvisko *

Ustav
CelozZivotného
Vzdelavania
Zilinska
A Univerzita
o1 2 3 4 5 B ¥ 8 8 10

OO0 0000000 0o

Obr. 2. Priklad formuldra na hodnotenie

Pri vsetkych vybranych softvérovych systémoch vychiddzame z predpokladu,
ze Studenti st zaciatoc¢nici a teda tlohy, ktoré od nich pozadujeme nie st pri-
liS ndrocné na spracovanie. Aj vyklad na cviceniach je postaveny na uvedenom
predpoklade.

Pre pracu s vektorovou grafikou sme vybrali program Inkscape, ktory plne
postacuje na tvorbu vektorovych obrazkov a jeho nativny forméat svg je pouzi-
telny aj na web strankach ako jeden z mala vektorovych formatov. Pre overenie
zrunosti z prace v tomto programe kreslia studenti v ramci zadani logo (fakulty,
predmetu, UCV, ...), tricko (fakulty, skoly, ...) a potla¢ na CD-ROM.

Priklad vystupu studentskych prac je na:

http://www.kis.fri.uniza.sk/~1ludo/GvPA_2011/02/viewform.htm

Pre pracu s rastrovou grafikou sme vybrali program GIMP, ktory je alternativou
voci komerénym softvérovym systémom urcenym na pracu s fotografiami. Jeho
posledné verzie uz stratili nevyhodu neprehladného grafického rozhrania a tak sa
jeho pouzivanie stalo jednoduchsim. Pre overenie zruc¢nosti z prace v programe
GIMP tvoria Studenti kolaze, fotomontaze a Specialne upravy fotografii.

Priklad vystupu studentskych prac je na:

http://www.kis.fri.uniza.sk/~ludo/GvPA_2011/05/viewform.htm

Pre précu s 3D grafikou sme vybrali programy Google Sketchup a Blender.
Google Sketchup nie je sice otvorenym softvérom ale je volne dostupny a je
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pouzivatelsky privetivy. V tomto programe dokazuju studenti svoje zruc¢nosti vy-

tvorenfm 3D modelu nébytku a 3D modelu niektorej budovy Zilinskej univerzity,

mame napriklad k dispozicii aj budovu FRI, vytvorent v ramci predmetu obr.
Priklad vystupu studentskych prac je na:

http://www.kis.fri.uniza.sk/~1udo/GvPA_2011/07/viewform.htm

Obr. 3. Budova FRI vytvorena v Google SketchUp

V programe Blender, ktory predstavuje plnohodnotni ndhradu komerénych
3D modelovacich softvérovych systémov dokazuju studenti svoje nadobudnuté
zruc¢nosti vytvorenim 3D modelu vazy a vytvorenim 3D zatisia s ovocim.

Priklad vystupu studentskych prac je na:

http://www.kis.fri.uniza.sk/~ludo/GvPA_2011/09/viewform.htm

5. Zaver

Predmet Grafika v pocitacovych aplikaciach, v ktorom sa pouziva prevazne
OSS softvér sa vyucuje zatial iba dva roky. Uz teraz ale mozeme skonstatovat,
ze pouzivanie OSS softvéru vo vyucCovani prinasa svoje pozitiva najmé v tom, ze
Studenti spoznaju alternativny softvér ku drahym komerénym programom. Zaro-
ven su tym vedeni ku pouzivaniu legalneho softvéru. Niektoré nazory studentov,
ktoré uviedli do diskusného féra v predmete st na obr. [4

V tematickom bloku konferencie OSSConf 2012 ukizeme konkrétnejsie vystupy
studentov a zaroven si tcastnici budi méct vyskusat pracu s vektorovym prog-
ramom Inkscape.


http://www.kis.fri.uniza.sk/~ludo/GvPA_2011/07/viewform.htm
http://www.kis.fri.uniza.sk/~ludo/GvPA_2011/09/viewform.htm
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Za hlawvny prinos povazujem cboznamenie sa s pracou vo viacerych grafickych programach, hlavne v tych 30,
Ukazat predosly prispevok | Upravit' | Oddelit’ | Odstranit | Odpovedat'

Re: Klady
autor Wednesday, 21 December 2011, 09:42

jednoznatne spoznanie nowych programoy a hlavne wuitha cez internet
Ukazat' predosly prispevok | Upravit' | Oddelit' | Odstranit' | Odpovedat’

Re: Klady
autor - Monday, 19 December 2011, 17:29

Za hlawny orinos pre mia povaiujem niektore teoreticke vadomosti (hlavne v oblasti 30 grafiky), kiore mi tento predmest
dal, & ktoré mi dost’ ulahéia tvorbu modeloy alebo kompoziciu samotnych scén.

Ukazat predosly prispevok | Upravit'| Oddelit | Odstranit' | Odpovedat’
Re: Klady
autor - Monday, 19 Decernber 2011, 09:30
Faci sa mi, cvicenia a prednagky neboli povinné.
Ukazat predodly prispevak | Upravit' | Oddelit' | Odstranit' | Odpovedat'
Re: Klady
autor - Monday, 12 December 2011, 10:16
Prinosom je skusenost s nowymi free programami i to, Ze studenti su priebezne pocas celeho semestra nuteni pracovat

Obr. 4. Niekolko nézorov z diskusného fora
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HOW TO USE GEOKETTLE TO HANDLE EXCHANGE
FORMAT OF THE REGISTER OF TERRITORIAL
IDENTIFICATION, ADDRESSES AND REAL ESTATE

JAN RUZICKA (CZ)

Abstract. GeoKettle is a tool from the ETL tools family. ETL is an abbreviation for
Extract Transform Load. ETL tools are able to read data from various formats, transform
them with several modules and save to several formats (including database). What is
important is the ability to do such operations in user friendly graphical environment.
GeoKettle uses diagrams to describe a work-flow of a process. With a basic knowledge
of XPath language any general user can simply handle various formats based on XML.
The paper describes one of the possible ways how to extract geodata from an exchange
format of the register of territorial identification, addresses and real estate (VFR). The
VFR format is based on XML and uses GML namespace to describe geometry properties
of features. From the VFR format can be extracted for example parcels or addresses. It
can be done with GeoKettle modules and with another modules the extracted data can
be loaded for example to PostGIS table. The paper describes one of the possible ways
how to use GeoKettle to extract data from VFR format and save them to another more
common format (for example ESRI Shapefile).

Key words and phrases. GeoKettle, RUIAN, VFR, addresses, parcels.

VYUZITI GEOKETTLE PRO ZPRACOVANI VYMENNEHO FORMATU
REGISTRU UZEMNI IDENTIFIKACE, ADRES A NEMOVITOSTI

Abstrakt. GeoKettle je néstroj z rodiny nastroji ETL. ETL znamend Extract Transform
Load. Néstroje ETL jsou urceny k nacteni dat z ruznych formatu, jejich transformaci s vy-
uzitim fady modult a jejich ulozeni do fady formath (véetné rela¢ni databéze). To vSechno
nabizeji v uzivatelsky piijemném grafickém prostiedi. GeoKettle vyuziva diagramy k po-
pisu procesu nacteni, transformace a ulozeni. Bézny uzivatel se zdkladni znalosti jazyka
XPath mize velmi snadno timto zptisobem zpracovavat radu formata zalozenych na jazyce
XML. Prispévek popisuje jeden z moznych zpusobu nacteni geodat z vyménného formatu
registru tzemn{ identifikace, adres a nemovitosti (VFR). Format VFR je zalozen na XML
a vyuziva jmenny prostor GML pro popis geometrickych vlastnosti geoprvku. Z formatu
VFR je mozné ziskat napt. parcely nebo adresni mista. Takovou operaci je mozné realizovat
s vyuzitim moduli GeoKettle, vysledek muze byt ulozen napr. do tabulky systému Post-
greSQL/ PostGIS Prispévek popisuje jednu z moznych cest jak vyuiit GeoKettle k ziskani

vvvvvv

KliGova slova. GeoKettle, RUIAN, VFR, adresy, parcely.
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Introduction

XML has been a common language for creating exchange formats. A new register
of territorial identification, addresses and real estate that should be managed by
Czech Office for Surveying, Mapping and Cadastre (COSMC) with cooperation
of Czech Statistical Office will offer that data in exchange format based on XML
as well. Users of geographical information systems (GIS) that are not familiar
with XML language will not be able to use directly such format. The format is
rather complex and contains several different types of information. The paper
should show that it is not necessary to buy software that can handle such format,
but that there are tools already available and free of charge.

1. ETL tools

ETL means Extract Transform Load. ETL tools allow to extract data from
several sources, transform the data (for example change structure of attributes,
transform coordinates or compute new attributes) and load data to another place
(for example to PostgreSQL/PostGIS database).

There are several tools that can be used for ETL:

HUMBOLDT Tools,
GeoKettle,

Spatial Data Integrator,
XSLT,

GDAL/OGR,

SQL,

The HUMBOLDT Tools, GeoKettle and Spatial Data Integrator are focused
mainly to ETL operations and have user friendly environment. General tools like
languages XSLT or SQL or libraries GDAL/OGR can be used for ETL operations
as well, but they are dedicated mainly for developers.

2. Exchange Format for Register of Territorial Identification,
Addresses and Real Estate

The Register of Territorial Identification, Addresses and Real Estate is going to
be a central register for all subject in public administration.

The Exchange Format for Register of Territorial Identification, Addresses and
Real Estate is based on XML and GML (Geography Markup Language). It
consist of several types of information such as municipality, cadastral area, parcel,
building, street, address point.
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There are available 19 individual types defined in this format and 2 shared
types. GML is used for definition of the geometric attributes of the features.

The following example shows structure for one address point [1].

<vf:AdresniMisto gml:id="AD.12806471">
<adi:Kod>12806471</adi:Kod>
<adi:CisloDomovni>104</adi:CisloDomovni>
<adi:Psc>25206</adi:Psc>
<adi:StavebniObjekt>
<s0i:Kod>12717614</soi:Kod>
</adi:StavebniObjekt>
<adi:Ulice>
<uli:Kod>434205</uli:Kod>
</adi:Ulice>
<adi:PlatiOd>2011-07—-01T00:00:00</adi:PlatiOd>
<adi:IdTransakce>0</adi:IdTransakce>
<adi:GlobalnildNavrhuZmeny>0</adi:GlobalnildNavrhuZmeny>
<adi:Geometrie>
<adi:DefinicniBod>
<adi:AdresniBod>
<gml:Point srsDimension="2" gml:id="DAM.1937498"
srsName="urn:ogc:def:crs:EPSG:2065 ">
<gml:pos>747802.63 1062732.00</gml:pos>
</gml:Point>
</adi:AdresniBod>
</adi:DefinicniBod>
</adi:Geometrie>
</vf:AdresniMisto>

3. GeoKettle

The Geokettle [2] allows to specify all steps of a process in the graphical form of
a diagram. The most simple diagram is shown at the Figure [I, There are only
two items, the first item does an extract and a transformation of geodata and the
second item does a save to ESRI Shapefile format.

An user specifies parameters for the extraction, transformation and load with
the intuitive dialogues. Some of them are described at the following figures.
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v GeoKettle's GUI - adresy
file Edit View Repository Jransformation |ob Wizard Help

O:% ‘ﬂ 3 par:j\y 3¢ adresy £2 : —
i e& @R » B¥ P e ERS 0% v
ign

View

Steps —— &

Input
[& Access Input

T ‘
B csv file input H% k)

‘PCSW Input Get data from XML 2 Shapefile file Output
B Deserialize from file
\/ ESRI Shapefile Reader
& Excel Input

& Fixed file input

[+ GML File Input

/1 Generate Rows

& Generate random value
B Get File Names

o Get Files Rows Count

% Get subFolder names
fp Get System Info

=

L%

Figure 1. Diagram in GeoKettle GUI

4. Extract of Address Points From Exchange Format for Register
of Territorial Identification, Addresses and Real Estate

There are only six simple steps for creating extract in GeoKettle.

Construct simple diagram with two items (see Figure [1)).

Specify input XML file.

Identify elements with address points (see Figure .

Identify elements with coordinates.

Set up transformation from gml:pos to WKT MULTIPOINT (see Figu-
re |3).

Set output to specified format.

The Figure [2] shows one of the possible ways how to identify elements with
address points. An user can use GetXPath button to get all available paths that
can be used for loop in XML file or the XPath can be written manually. In a
case of address points of the specified exchange format XPath must be extended
to exclude address points without geometry. If the extract contains also elements
without geometry they can not be loaded into ESRI Shapefile, but another output
(for example GML) can be specified.
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Get XML Data

Step name | gat data from XML 2|

Loop XPath [ £ AdresniMistol count(./adi:Geometrie) > '0'1 @ | Get XPath
Encoding | ¢ o
Namespace aware? [
Ignore comments?
Validate XML? —
Use token )
Ignore empty file

Do not raise an error if no files 5

Limit [

Prune path to handle large files |

Include filename in output?

Rownum in output? )
Add files to result filesname —

Figure 2. Identify elements with address points

Final XPath expression can look like at the following example:
//vf:AdresniMisto [count (./adi:Geometrie) > 0]

The Figure [3| shows setup of the output attributes stored in ESRI Shapefile
including Geometry attribute. ESRI Shapefile load driver can read geometry
only in WKT (Well Known Text) format according to OGC (Open Geospatial
Consortium) so the coordinates from GML must be transformed with XPath to
WKT format.

Final XPath expression can look like at the following Example:
//concat ( 'MULTIPOINT,, ((’, string(adi:Geometrie/
adi:DefinicniBod /adi:AdresniBod/gml:Point/gml:pos), 7)) )

After these six steps the process can be executed. After the execution an user
obtains results and report about the process run.

5. Conclusions

Extraction of data from Exchange format for Register of Territorial Identification,
Addresses and Real Estate can be simply done in GeoKettle. I personally still
prefer to do transformations of such files with XSLT and GDAL/OGR, but the
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A Get XML Data

Step name [Get data from XML 2
File [ Content [Fields

4 #| Name XPath Element | Type
id @gml:id Nede String
Kod adi:Kod Node Integer

1

2

3 CisleDomovni adi:CisloDomovni Node Integer
4 Psc adi:Psc Node Integer
5 StavebniObjekt adi:StavebniObjekt/soi:Kod Node String
6 Ulice adi:Ulicefuli:Kod Node String
7 Platiod adi:Platiod Node String
8 IdTransakce adi:ldTransakce Node Integer
9

GlobalnildNavrhuZmeny adi:GlobalnildNavrhuZmeny Node Integer

10 Geometrie concat('MULTIPOINT ((', string(adi:Geometrie/adi:DefinicniBod/adi:AdresniBod/gml:Point/gml:pos), 1)’} Node Geometry

Get fields

oK || Preview rows || Cancel |

Figure 3. Setup transformation from gml:pos to WKT MULTIPOINT

GeoKettle option seems to be interesting and simple enough for many GIS users.
What can be also important are the other possibilities in GeoKettle. The process
can be executed on several input files in one run, so an user can extract data from
several files and load result into one file. The diagram can be extended with other
items, for example with coordinate transformation or split output into several files
according to some conditions (for example identifier of a municipality).

Acknowledgment. This ‘research’ was supported by Antonin Barinka from
Regional Office of Zlin Region with his nice idea how to present possibilities of
GeoKettle on a real example.
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TeX A JEHO PRIATELIA

,Proc¢ ten TEpX7¢, rekl-li by si navstévnik ¢i navstévnice OSSContf.

,Je to silny automatizaéni nastroj, bez kterého se ned4 zit!“, by mohla znit
odpoved organizatort |(OSSConf. Podobné jako bez babylonu jazykt, jako jsou
Python, [PHP, MySQL), |Java) Lua, ... Vyrok podpori ¢i vyvrati prispévek
Jitiho Rybicky a Jana Prichystala o volbé optimélniho programu.

Letos uzitecnost TEXu bude demonstrovat celd fada piispévkl. O kresbé
pomoci balicku epic, eepic, curves a fp/ (Rudolf Blasko), pres predstaveni

Vv

v Teorii grafu (Rudolf Blasko, Ales Kozubik).

U vypoctu zustaneme, neb si bude mozné vyslechnout prednasku o balicku
sweave| (Pavol Kral), balicku spreadtab (Zuzana a Ales Kozubikovi) i vypocetnim
pristupu pres balicek tikz, napf. na ptipravu kniznich obalek (Pavel Stiz).

Mezi praktickymi problémy zustaneme, a to u balickt pdfpages| na vyrazovani
PDF soubort a ¢arovych kédu s jadrem v balicku pst-barcode (Pavel Stfiz).

DR AR

Podivame se i na dalsi oblasti TEXu. Predevsim na wysiwyaG editor LyX (Pavol
Kral), webové prostiedi TEXonWeb (Pavol Krél) ¢i nahlédneme na tvorbu
animaci u kreseb nakreslenych v GeoGebre| za pomoci TEXového svéta,
konkrétné balicku animate (Pavel Stiiz).

prekvapeni. Neptejte se, nechejte se prekvapit. ©

Poodhalime vsak rousku tajemstvi, Ze letos natukneme obzvlasté vypecenou
oblast, a tou budou experimenty v oblasti matematiky a uméni (Math—+Art]).
Za pozornost ddvame vystavku Vizualni objekty (Pavel Praks), prednasku
Objiméni paraboly (Michal Kauki¢) a plamenne fraktalové chaoseni pomoci
programu Apophysis a Incendia, v rdmci priprav ndhledovych knih (Pavel St¥iz).


http://ossconf.soit.sk/
http://ossconf.soit.sk/
http://www.python.org/
http://php.net/
http://www.mysql.com/
http://www.java.com/
http://www.lua.org/
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/epic/picman.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/eepic/eepic.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/curves/curves.pdf
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/fp/README
http://ftp.cvut.cz/tex-archive/graphics/pgf/base/doc/generic/pgf/pgfmanual.pdf
http://en.wikipedia.org/wiki/Graph_theory
http://www.statistik.lmu.de/~leisch/Sweave/
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/spreadtab/spreadtab_doc_en.pdf
http://ftp.cvut.cz/tex-archive/graphics/pgf/base/doc/generic/pgf/pgfmanual.pdf
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/pdfpages/pdfpages.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/pstricks/contrib/pst-barcode/pst-barcode-doc.pdf
http://tug.org/
http://www.lyx.org/
http://tex.mendelu.cz/
http://geogebra.org
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/animate/animate.pdf
http://en.wikipedia.org/wiki/Mathematics_and_art
http://praks.am.vsb.cz/GALLERY/
http://flam3.com/flame.pdf
http://apophysis.org/
http://www.incendia.net/

Nebudeme mnoho smutnit, ale

na vSechny zajimavosti a uzitecnosti
TEXového svéta se v roce

2012 nedostane. Napiiklad nepadne
ani slovo k sazbé hudebnin, viz napr.
MusiX'TEX. Dovolime si vsak v zavéru
tivodniho slova TEXové sekce na tuto
sazbu upozornit pisni nejdilezitéjsi.

Nad Tatrou sa blyska, hromy di—vo bi-jua, nad _ Tatrou sa blyska, hromy di-vo bi-ja,
To Slovensko na—8e  po-sial tvr—do  spa-lo, to_ Slovensko na—8Se  po-sial tvr—do  spa-lo,

Typeset in the TRX typography system (LuaLa

Za TpXové pratele se na Vas tési,

i

Pavel Striz
Bucovice, 20. ¢ervna 2012


http://www.tug.org/texshowcase/
http://icking-music-archive.org/software/musixtex/musixdoc.pdf
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NEBOJME SA OBRAZKOV V KTEX-U

RUDOLF BLASKO (SK)

Abstrakt. Prostredie picture v K TEX-u pontka moznost ako priamo do textu vkladat
pomocou jednoduchych prikazov vlastné interné obrazky bez nutnosti externych zasahov.
Sikovny uzivatel dokdze v tomto prostredi nakreslit az neuveritelné obrazky. V dnesnej
dobe uz existuju ovela u¢innejsie prostriedky na grafické ilustracie vysledkov (napr. Tikz),
ale to neznizuje kvalitu a vyznam prostredia picture.

Klicové slova. TEX, picture, vypocty v pevnej radovej ciarke, vizualizicia.
DO NOT BE AFRAID OF THE IMAGES IN ETgX

Abstract. The picture environment allows to program and include simple pictures into
IXTEX source without using external tools. Seasoned users are able to produce in this
environment almost incredible graphics. Recently, there are more powerful tools for cre-
ating graphical illustrations of scientific results (e.g. TikZ), but the quality and simplicity
of picture environment remains.

Keywords. ITEX, picture, Fixed Point Package, Visualisation.
Uvod

V osemdesiatych rokoch minulého storocia vytvoril profesor Donald Knuth ty-
pograficky systém TEX, a od samého pociatku ma v sebe integrované prostredie
picture na kreslenie obrazkov. Sikovny IATEX-ovy maliar dokdze v tomto pro-
stredi nakreslit pomerne zlozité obrazky. Ale ni¢ nie je zadarmo, tvorba zlozitej-
sich obrazkov nie je trividlna a predpoklada urcité znalosti zo zakladov matema-
tickej analyzy a z analytickej geometrie. NavysSe tieto konstrukcie byvaji vacsinou
dost pracné a vyzaduju predpripravu z inych externych programov.

Obr. 1. Priklady nekoneénych radov ilustrovanych v geometrii

Pre bezného uzivatela je vhodnym prostriedkom na kreslenie balicek TikZ
S0 svojimi stucastami . TikZ je mlady projekt, vytvoril ho asi pred dvomi rokmi
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Till Tantau z Liibecku. Nazov je odvodeny z nemeckého ,, TikZ ist kein Zeichenp-
rogramm*® (TikZ nie je ziadny znackovaci program, s Zeichen = (grafickd) znacka,
znamenie, znak) a naznacuje jeho velké moznosti. V spojeni s balickom fp sa
z neho stava vykonny nastroj na kreslenie réznorodych obrazkov.

1. Prostredie picture

Cielom ¢lanku je poukazaf na niektoré moznosti, ktoré poskytuje prostre-
die picture. V prvej ¢asti prispevku st obrazky vytvorené iba pomocou prikazov
prostredia picture. V druhej Casti je uvedené makro, ktoré (v spojeni s bali¢-
kom fp) k danej elipse vypocita a nakresli doty¢énicu tak, aby bola rovnobezna

alebo kolma na vopred urcent priamku.
v
cotgx K

cosz Az |J

Obr. 2. Stereografickd projekcia komplexnych ¢isel a definicia goniometrickych funkcii

Vécsina obrazkov v tomto ¢lanku bola pévodne vytvorena do vysokoskolskej
ucebnice Matematicka analyza 1, ktord v tlacenej podobe vysla v roku 2009. Jej
volne dostupnd, podstatne rozsirend, predchodkyna je uz vyse 10 rokov uloZena
na adrese http://frcatel.fri.uniza.sk/~beerb/mal/mal.pdf. Thato ucebnicu
som zacal pisat asi pred dvanastimi rokmi. V tom case boli iba dve moznosti
ako vytvorit ,pekné“ obrazky v ATEX-u. Bud ich nakreslit v nejakom kresliacom
programe a potom vlozit ako externé stibory, ale problém bol s popisnym textom.

% Lo O d e

s mm|

Obr. 3. Konstrukcia Peanovej krivky, van Kochovej snehovej vlocky a Hilbertovej krivky

Tieto popisy ani zdaleka nedosahovali kvalitu okolitého textu a nivocit INTEX-
ové dielo takymito neestetickymi zjavmi sa mi nezdalo vhodné. Tento problém sa
dal ¢iastocne vyriesit pomocou prikazu \psfrag (balicek psfrag). Toto riesenie


http://frcatel.fri.uniza.sk/~beerb/ma1/ma1.pdf
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vyzadovalo vo vhodnom grafickom programe (napr. xfig, tgif) vytvorit externy
graficky subor, v nom urobit relativne odkazy na popisované miesta a na ich
navestia sa odkazovat pomocou prikazu \psfrag v zdrojovom XTEX-ovom si-
bore pri volani externého grafického siboru, ¢o tiez nie je bezpracné. A navyse
nutnou podmienkou bol celkovy vystup do forméatu .ps alebo .eps, t. j. preklad
TeX --> dvi --> eps. Vo forméte .dvi popisy neboli viditelné a formét .pdf
este neexistoval. Toto riesenie som tiez nepovazoval za vhodné a zamietol som ho.

—
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Obr. 4. Hypocykloida, epicykloida a Lissajousova krivka

Nakoniec som vsSetky obrazky nakreslil v prostredi picture. Vsetky obrazky
su farebné (balicek color a neskoér xcolor). Problém bol s kreslenim priamok
a roznych kriviek (prikaz \1ine m4 znac¢ne obmedzené moznosti). Tieto problémy
riesia balicky curves (prikazy \curve, \arc, \bigcircle, \curvedashes, ...)
a epic (\dottedline, ...). Zlozité krivky som kreslil pomocou prikazu \curve.

aly

Obr. 5. Rovinnéa krivka s menom ruza

Najprv som si v nejakom programe vygeneroval z-ové aj y-ové siradnice (do-
statocne blizkych) bodov a nésledne ich vyexportoval do zdrojového IATEX-ového
stboru. Takto som robil prakticky vsetky konstrukcie, v nejakom programe som
si vypocital siradnice bodov, polomery, resp. iné rozmery a nasledne som ich
exportoval ako parametre kresliacich prikazov prostredia picture.

Obrazky uvadzam bez zdrojovych kédov. Tieto spolu s pouzitymi makrami st
uvedené na http://frcatel.fri.uniza.sk/~beerb/latex/obr-makra.pdf .
Ako dokazuje obr. 3], pri troche trpezlivosti sa v prostredi picture daji nakreslit
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aj fraktaly. Na obr. 4] st znazornené hypocykloida, epicykloida a Lissajousova
krivka: fp. : @ = (R F r)cosp £ ccos @, y = (RFr)sinp — csin @,
R>r>0,¢>0 f,:x=asin(nt+c), y=>bsint,a>0,b>0,c,t € R,n € N.

Velmi zaujimava a variabilnd je rovinnd krivka ruza (rhodonea) ktora je v po-
larnom systéme definovanda f.: p = asincp, a >0, ¢ >0, p € R (obr. .

Ako som uz spominal, obrazky su farebné a do tlacenej podoby sa premenili
na Ciernobiele v preambule volbou \usepackage [monochrome]{xcolor}. Prob-
lém je iba v tom, Ze vSetky pouzité farby (vratane bielej white) sa premenia
na Ciernu. Preto sa tento parameter nedéd pouzit pri farebne Vypfﬁanych plo-
chach. Vtedy je uzitocné volba \usepackage [gray]{xcolor}, pri ktorejsa farby
preskaluji na oddtiene Sedej (analogicky ako pri robeni ¢iernobielych fotografii
z farebného negativu). Ako dokazuje obr. @ pri troche Sikovnosti a stastia sa

v prostredi picture daju plochy vypliiat roznymi farbami.

J1
d ® _— [
—r\ar *4///:5:2?
12 £ i
; © & i
\x.O T1T2L3TL Tmo  Tn - : —
a b Tn—1 * g f(x):2717 T € <07 4>

Obr. 6. Numerické integrovanie Simpsonovou metédou, objem anuloidu a objem rotacného
telesa vzniknutého rotaciou trojuholnikov okolo osi y

2. Prostredie picture a balicek fp

Balicek fp umoznuje priame vypocty pri tvorbe dokumentu. Pri vypoc¢toch mo-
zeme pouzivat aritmetické operacie (+, —, -, /), matematickych funkcie (napr. sin,
cos, In, /%) a taktiez konStanty m, e. Po¢itat m6zeme s redlnymi éislami v rozsahu
4+ 999...999, 999...999.

18 miest 18 miest

Pri vypoctoch (siradnic bodov, polomerov, uhlov ap.) budeme pouzivat nasle-

dujtice makra. Makro \rb{vjraz} upravi vyraz na Styri desatinné miesta a za-

pise ho do textu, druhé makro \rbPr{\prikazl}{vjraz} pracuje podobne, ale
vysledok priradi do prikazu \prikaz na dalsie pouzitie:
\newcommand\rb [2] [4] {\FPeval{\rbV}{clip(round (#2,#1)) }\rbV}
\newcommand\rbPr [3] [4] {\FPeval{\rbV}{clip(round (#3,#1)) }\FPset{#2}{\rbV}}
Pre dalsie pouzitie je vyhodné upravit prikazy \put a \multiput tak, aby sme
poziciu zadavali ako parameter, ktory sa pred umiestnenim sam prepocita:
\def\rbput [#1,#2]#3{\rbPr{\rbbAx}{#1}\rbPr{\rbbAy}{#2}\put (\rbbAx, \rbbAy) {#3}}
\def\rbmultiput [#1,#2] [#3,#4]#5#6{\rbPr{\rbbAx}{#1}\rbPr{\rbbAy}{#21}%

\rbPr{\rbbBx}{#3}\rbPr{\rbbBy{#4}\rbPr{\rbbPx}{#51}/,
\multiput (\rbbAx,\rbbAy) (\rbbBx, \rbbBy) {\rbbPx}{#6}}
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Ako priklad prepojenia prostredia picture a balicka fp uvddzam na zaver
jeden z prikladov, ktory ako ucitel zadavam svojim studentom.

% E: x72/A+y~2/B=1, p: y=sx/q+r, mierka=#1, rovnobezna/kolma=#2 [r resp. R/inel]
yA A=#3, B=#4, A>0, B>0, s=#5, q=#6, r=#7, q<>0
\newcommand\prH[7] [0.055mm] {\def\ZLE{{\cervena\bf BAD:}\

mierka=[#1], rovnobezna/kolma=#2, $A=#3$, $B=#4$, $s=#53%,

$q=#6$, $r=#7%$\qquad {\cervena\bf$\Rightarrow$\ OK:}\quad

$\frac{x"2}{A}+\frac{y"2}{B}=1%, $y=\frac{st{qlx+r$, $A>0%, $B>0%, $q\ne0$}’
\testujM[\riil{- (#3)F\testujM[\riiil{- (#4)F\testujo[\rv]{#61}}
\ifthenelse{\rii=0 \or \riii=0 \or \rv=1}{\ZLE}{N&jdite doty&nicu

k\testO{ (#3) - (#4) Hu~kruznici}{~elipsel}~%

$\rbZlomokCelyHI{1}{#3}{x " 2}+\rbZlomokCelyHJ{1}{#4}{y " 2}=1$

\ifthenelse{\equal{#2}{r}\or\equal{#2}{R}}{%

rovnobeZzni s~priamkou}{kolmd na~priamku}~7%
$p:y=\rbZlomokCelyHOJ{#5}{#6}{x}\testO{#5}{\rb{#7}}{\rbPMO{#7}}$.}2}

D-
])
i D1
0? 2 O a
D1
b=v2 a=+3 b=v2 a=+/3

P. R D,
) a: a- }
D1 D 1

P D1
b=v2 a=+2 b=+v3 a=+3 b=2 a=1 b=v5 a=1 b=+6 a=1
\

Do D1 Do

P 5 a- P=oT 19 p a
b D
D% = o«

+ D D p>40'—7’D1 Do Dy
b=2 a=+32 b=1 a=4 b=1 a=6 b=4 a=1 b=6 a=1

Obr. 7. Vyuzitie makra \prHobr

Priklad je urobeny ako makro \prH so siedmymi parametrami (mierka, rovno-
beznost, A = a? > 0, B = b> > 0 poloosi elipsy a s, ¢ # 0, r koeficienty priamky)
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a zmenou jeho parametrov mézem prakticky kazdému studentovi zadat iny pri-
klad. K nemu patri makro \prHobr (s rovnakymi parametrami) na vykreslenie
rieSenia problému [3|E| Po zadani makra, napr. \prH{r}{5}{1}{-2}{1}{-1} sa
vypise:

»,Najdite dotycnicu k elipse %2 + 42 = 1 rovnobeznt s priamkou p: y = — 2x — 1.%.
Po zadani \prH{k}{-5}{1}{-2}{1}{-1} sa vypiSe chybové hlasenie:

»BAD: mierka=[0.055mm]|, rovnobezna/kolma=k, A = -5, B=1,s = -2, ¢ = 1,
r=-1 = OK: Z 4% =1 y=204r, A>0, B>0,q#0

Na obrazku 7] je ilustrované praktické vyuzitie tohto makra. V makre sa okrem
iného upravuju zlomky a odmocniny, pokial si celymi ¢islami [3]. Postupne je
volané makro \prHobr s nasledujicimi parametrami:

[0.045mm]{r}32021 [0.05mm]{k}32021 {k}31131 {k}4123{-1}
{r}22{-2}31 {k}33{-3}21 {x}14{-1}11 {r}15{-2}11 {r}16211
{r}{3.23{2%2}121 {k}{16}1121 {r}{36}1121 {k}1{16}121 {r}1{36}121

Zaver

Prostredie picture je vyborny prostriedok ako kreslit obrazky priamo do textu.
Jednoduché obrazky zvladne bez problémov aj IITEX-ovy elév. Kreslit zlozitej-
sie obrazky by som doporucoval aspon stredne pokrocilym citatelom. Ale stéle
zostava v zalohe slubne sa rozvijajuci TikZ.
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BIEX, TEORIA GRAFOV A TROCHU UMENIA

RUDOLF BLASKO (SK) A ALES KOZUBIK (SK)

Abstrakt. TikZ je ITEX-ovy balicek, ktory umoznuje graficky ilustrovat prezentované
vysledky (grafy funkcif, diagramy grafov, histogramy ap.). Dalsfm té¢innym prostriedkom
je subor balickov fp, ktory umoznuje vkladat do TEX-ového textu priame vypocCty aj
s vysledkami. Spojenie tychto balickov dava dost u¢inny prostriedok ako na profesionalnej
urovni prezentovat v grafickej podobe vysledky svojho snazenia. V tejto praci si na-
znacené moznosti ako vytvarat jednoduché makra na kreslenie niektorych typov grafov
(napr. tplny, bipartitny).

Klacéové slova. BTEX, TikZ, tedria grafov, vypocty v pevnej radovej ¢iarke, vizualizacia.
ETEX, GRAPH THEORY AND A COUPLE OF ART

Abstract. TikZ is BTEX-package, which allows to illustrate the presented results (graphs
of functions, charts, diagrams, histograms, etc.) graphically. Another effective tool is the
set of fp packages that enables to enter direct calculations and their results in the text.
The combination of these packages provides quite effective tools for professional graphical
presentation of the results of our efforts. In the present paper we show the ways how to
create simple macros to draw certain types of graphs (e.g. complete, bipartite etc.).

Keywords. IMTEX, TikZ, Graph Theory, Fixed Point package, Visualisation.
Uvod

Typograficky systém INTEX ma integrované prostredie picture na kreslenie
obrazkov. Zdatny uzivatel dokaze v tomto prostredi kreslif pomerne zlozité ob-
razky . Tvorba zlozitejsich konstrukcii je ale vykupena znac¢nou pracnostou
a predpoklada znalosti zo zdkladov matematickej analyzy a z analytickej geomet-
rie, ¢o v dnesnej dobe véacsine ludi chyba. Pre bezného uzivatela je vhodnym
prostriedkom na kreslenie bali¢ek TikZ so svojimi stucastami [5].

Najcastejsie sa balicek TikZ pouZiva na kreslenie réznych grafov. A nie si to
len grafy funkcii, ale aj rozne grafy vyskytujice sa v beznom zivote (histogramy,
stipcové, kolacové grafy ap.). V tomto prispevku ukdzeme niekolko moznosti ako
vyuzit TikZ v teérii grafov, t. j. ako kreslit grafy zlozené z vrcholov spojenych
orientovanymi alebo neorientovanymi hranami. Ako uvidime neskdr, vhodnym
skladanim tychto grafov mézu vzniknit elegantné ,,umelecké diela*.

Pri kresleni obrdzkov (a nielen grafov) je vhodné TikZ doplnit o stbor bali¢-
kov fp (Fixed Point package — vypocty v pevnej radovej ¢iarke), ktory dovo-
[uje pouzivat matematické vypocty priamo v zdrojovom kéde IXTEX-u a teda aj
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v TikZ-e [1,3]. Uzito¢ny je taktiez bali¢ek ifthen, ktory umoznuje vetvit makra
do réznych logickych casti na zdklade ich argumentov.

Autori predpokladaji, ze Citatel ma zdkladné vedomosti o balickoch TikZ, fp
a ifthen. Tento prispevok sa venuje tvorbe makier na vykreslovanie grafov a nie
vykladu zakladnych prikazov a funkcii uvedenych balickov. Vzhladom na limito-
vany pocet stran neuvadzame vypis tychto makier, iba ich struc¢ny popis a po-
uzitie. Ich presné znenie je uvedené na adrese http://frcatel.fri.uniza.sk/
~beerb/latex/graf-makra.pdf [4].

TikZ, fp a grafy

Balicek fp umoznuje priame vypocty pri tvorbe dokumentu. Pri vypoc¢toch mé-
Zeme pouzivat aritmetické operacie (+, —, -, /), matematické funkcie (napr. sin,
cos, In, sgn, /°) a taktiez konStanty 7, e. Poéitat mozeme s redlnymi ¢islami
v rozsahu + 999...999, 999...999.

18 miest 18 miest

Pri vypoctoch (siradnic bodov, polomerov, uhlov ap.) budeme pouzivat nasle-

dujtice makra. Makro \rb{vjraz} upravi vyraz na Styri desatinné miesta a za-

piSe ho do textu, druhé makro \rbPr{\prikaz}{vjraz} pracuje podobne, ale
vysledok priradi do prikazu \prikaz na dalSie pouzitie:

\newcommand\rb [2] [4] {\FPeval{\rbV}{clip(round (#2,#1))}\rbV}

\newcommand\rbPr [3] [4] {\FPeval{\rbV}{clip(round (#3,#1))}\FPset{#2}{\rbV}}

Prikazy balicka TikZ musia byt uvedené v prostredi tikzpicture, t. j. me-
dzi \begin{tikzpicture} a \end{tikzpicturel} alebo musia zacinat prikazom
\tikz (kvoli prehladnosti ich v texte nebudeme pri prikladoch uvadzat). Vrcholy
grafu mozeme nakreslit prikazom \filldraw[blue] (0,0)circle(8pt); (modry
kruh @). Na pohlad krajsi vysledok O (bledomodry kruh s modrym ohrani¢enim)
ponuka prikaz \draw[blue,fill=blue!20] (0,0)circle(6pt) ;.

Pouzitim prikazov

\tikz{\draw[red] (0,0)--(0,2);

\draw[blue,fill=blue!20] (0,0)circle(8pt) (2,0)circle(8pt);}

dostaneme O—O. Ak vymenime poradie prikazov \draw dostaneme G—©. Na obr.
je pouzité makro \aaDom[n_par], ktoré vykresluje detsky doméekﬂ Nepovinné
parametre n_par sa zadavaji pomocou \def: \def\aaSkala{2} (zmena Skaly),
\def\aaFarbaV{blue} (farba vrcholov), \def\aaFarbaH{green} (farba hran),
\def\aaOtoc{60} (otocenie grafu), \def\aaObtek{4pt} (obtekanie vrcholov) [4].

Ak pouzijeme prikaz cyklu \foreach \prem {zoznam}{prikazy}, potom mé-
zeme domcek poskladat do zlozitejsich, az umeleckych konstrukeii (obr. [2| [4]).

INakreslit ho jednym tahom bolo pre vicsinu z nas jednym z prvych, aj ked nevedomych,
stretnuti s teériou grafov.
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Obr. 1. Detsky domcek, jeho kresba jednym fahom, pootocenie a zlozenie viacerych domcekov

Prikaz \foreach ma povinny parameter \prem, ktory postupne nadobtda vsetky
hodnoty z mnoziny zoznam a dosadzuje ich do prikazov prikazy. napriklad
wkvietok“ (obr. [2| v strede) je vytvoreny pomocou konstrukcie:

\tikz{\foreach \N in {1,...,16} {\rbPr{\NN}{360/16%(\N)}
\aaDom[\def\aaSkala{.5}\def\aaOtoc{\NN}]}}

Obr. 2. Pouzitie prikazu \foreach na kreslenie obrazkov

Nasledujice makro vykresli orientovany alebo neorientovany graf urceny zo-
znamom hran, vrcholy sa zobrazia do pravidelného n-uholnika:

\newcommand\CGraph [5] []{\def\aaPopis{+}\def\aaHcislo{1}\rbPr{\aaPolomer}{203}/
\def\aaFarbaV{blue!60!black}\def\aaFarbaH{red!80}\def\aaFarbaHO0{red!70}%
\def\aaSkala{1}\rbPr{\aaMax}{32}\def\aaOtoc{0}\def\aaHrany{A}#17
\rbPr{\aahcislo}{\aaHcislo}\rbPr{\bbU}{\aaOtoc}\rbPr{\aaPocet}{#2}%
\def\aaOrient{#3}\def\aaCisla{#4}\rbPrCelaCast{\aaPocet}{abs(\aaPocet)}/
\rbPr{\aaPocet}{min(\aaPocet,\aaMax) }\rbPr{\aaPocet}{max (\aaPocet, 1)}

\ifthenelse{\equal{\aaPopis}{+}}{\rbPr{\bbPopis}{1}}{\rbPr{\bbPopis}{-1}}%
\rbPr{\aaPocetN}{(\aaPocet)-1}\rbPr{\aakrok}{360/ (\aaPocet)}%

\begin{tikzpicture}[transform shape,scale=\aaSkala, rotate=-\bbU]

\foreach \number in {1,...,\aaPocet}{\rbPr{\ccU}{90-(\bbPopis)*360%
*((\aahcislo)-1)/(\aaPocet)+(\bbPopis)* (\number-1) * (\aaKrok) }
\ifthenelse{\equal{\aaCisla}{A}}{/
\node [\aaFarbaV,fill=\aaFarbaV!10,draw,circle,minimum size=2.1em,rotate=\bbU]
(\number) at (\ccU:\aaPolomer em) {\textcolor{\aaFarbaV}{$\number$}}}{%
\node[\aaFarbaV,fill=\aaFarbaV!10,draw,circle,minimum size=2.1lem]
(\number) at (\ccU:\aaPolomer em) {\phantom{88}}};}
\foreach \aaZ/\aaK in {#5}{%
\ifthenelse{\equal{\aaOrient}{N}}{\path (\aaZ) edge[\aaFarbaH,-] (\aakK);}{/%
\path (\aaZ) edge[\aaFarbaH0,->,bend right=6] (\aaK);}}
\end{tikzpicturel}}
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Obr. 3. Grafy zostrojené pomocou makra \CGraph

Hrany sa kreslia pomocou \path (\aaZ) edge[\aaFarbaH,-] (\aakK);,resp.
\path (\aaZ) edge[\aaFarbaH,->,bend right=6] (\aaK);, kde \aaZ a \aakK
su zaciatocné a koncové vrcholy. Makro méa péat parametrov a pouziva sa v tvare
\CGraph [n_par]{n}{0r}{ukaz}{z_hran} (obr. .

Obr. 4. Uplné grafy vytvorené pomocou \CompletGraph

V parametri n_par mézeme definovat ¢islovanie vrcholov (+, resp. - zmysel)
\def\aaPopis{+}, farbu vrcholov \def\aaFarbaV{color}, farbu neorientova-
nych a orientovanych hran \def\aaFarbaH{color}, \def\aaFarbaHO{color},
polomer — vzdialenost vrcholov od stredu \def\aaPolomer{20}, pootocenie grafu
\def\aaOtoc{0} a skalu \def\aaSkala{1} .

Obr. 5. Aj graf moze tvorit umelecké dielo
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Obr. 6. Uplné bipartitné grafy vytvorené pomocou \BiGraph

Parameter n urcuje pocet vrcholov grafu (prirodzené ¢islo z intervalu (1, 32)),
parameter Or urcuje orientovanost grafu (0, resp. N) a parameter ukaz definuje, ¢i
sa bude alebo nebude zobrazovat cislovanie vrcholov (A, resp. N). Hrany grafu sa
definuji v parametri z_hran ako zoznam dvojic cisloZ/cisloK (¢islo zaciatoc-
ného/¢islo koncového vrchola hrany), ktoré st oddelené ¢iarkou. Graf na obr.
uplne vpravo je nakresleny prikazom:

\CGraph [\def\aaSkala{.35}\def\aaPolomer{5}]{8}{N}{A}{1/2,1/3,1/4,3/4,6/7,6/8}

Na zaver tejto casti uvedieme priklady pouzitia niektorych nami vytvorenych
makier [4] na kreslenie réznych tplnych grafov. Uplny graf s n vrcholmi (zorade-
nymi do kruhu) nakresli makro \CompletGraph[n_par]{n}{0r}{ukaz} (obr. .
Jeho vhodnou dpravou a kombinovanim mdzeme vytvorit rézne elegantné tvary
(obr. , ktoré zasahuju az do ¢ipkarskeho umenia.

Makro \BiGraph[n_par]{n1}{n2}{0r}{ukaz} nakresli iplny bipartitny graf
s po¢tami vrcholov ny a ng (obr. [6] [4]).

Makro \TriGraph[n_par]{n1}{n2}{n3}{0r}{ukaz} nakresli uplny tripartit-
ny graf s poc¢tami vrcholov ny, no a ng a analogicky graf s poc¢tami vrcholov nq,
ng, ng a ng nakresli makro \TetraGraph[n_par]{n1}{n2}{n3}{n4}{0r}{ukaz}

(obr. [7] [4]).
Zaver

Balicek TikZ je velmi uzitoény nastroj, pomocou ktorého aj nie velmi pokrocili
TEX-ovi uzivatelia dokdzu kreslit pomerne zlozité obrazky. Toto snazenie dokéaze
umocnit prepojenie s balickom fp, ktory umoznuje v ITEX-u priame vypocty.
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NAUCIM VAS KRESLI"T ALEBO
PREDSTAVENIE BALICKA TikZ

ALES KOZUBIK (SK)

Abstrakt. Tento prispevok predstavuje balicek TikZ. Na obmedzenom priestore ilustruje
elementarne nastroje tohto balicka.

KIicové slova. IWTREX, TikZ, kresby.

PLL TEACH YOU TO DRAW OR
PRESENTATION OF THE TikZ PACKAGE

Abstract. This article brings the presentation of the TikZ package. On a limited space
it introduces the very elementary tools of the package.

Keywords. ITEX, TikZ, drawings.
Uvod

Ak sa uz raz pustime do sadzby dokumentov, skor alebo neskér nutne narazime
na potrebu vkladania grafickjch informécii do textu. Casto st to uz hotové ob-
razky zhotovené pomocou Specializovanych grafickych editorov alebo fotografie,
ktoré jednoducho vkladame na urcené miesto v dokumente. No st aj situicie,
kedy ziadny zdroj potrebny graficky vystup neposkytuje a je teda na nas, aby
sme si ho zhotovili takreceno ,,svojpomocne“. V dalsom texte sa predpoklada, ze
¢itatel ma zvladnutu pracu so systémom TgEX, resp. IXITEX na drovni prijemne;j
ucebnice , podrobnej prirucky [3| alebo aspon zhutnenych informaécii z prispev-
kov [1] a .

Pri praci so systémom TEX mame k dispozicii zdkladnt sadu kresliacich né-
strojov prostredia picture, ktord umoznuje kreslenie jednoduchych aj zlozitej-
sich obrazkov, disponuje vSak pomerne obmedzenou sadou nastrojov a dosiahutie
pozadovaného vysledku nemusi byt vzdy jednoduché a uzivatelsky pohodlné. Vy-
hodou vsak je, Ze jeho vystupy dobre spolupracuji so vietkymi drivermi. Dalou
moznostou je silny balik pstricks, je vSak Specializovany na pouzitie postscript-
ovej grafiky a nie vzdy spolupracuje s inymi drivermi. Spomernme aspon vyme-
novanim niektoré dalsie alternativne balicky ako st dratex, xypic, xfig, alebo
zo skupiny priatelov TEXu program metapost.

My si v tomto prispevku v kratkosti predstavime velmi silny nastroj pre pracu
s grafikou formatu pgf (Portable Graphics Format) v podobe balicka TikZ (T ist
kein Zeichenprogramm), ktorého autorom je Till Tantau. Manudl @ tohto balicka
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je volne dostupny napr. na adrese [8]. Nedajte sa odradit jeho dlzkou (takmer
730 stran) a majte vzdy na paméti, Ze manudl nie je vas nepriatel.

Prv ako sa pustime do experimentovania s balickom TikZ, treba si este pove-
dat, Ze balic¢ek dobre pracuje s vystupmi vo formatoch PostScript (dvips) a pdf
(pdflatex, dvipdfmx), naopak dvi prehliadace nemusia vzdy vysledok zobrazovat
korektne. Je preto potrebné pozerat si vzdy vystup ps alebo pdf.

1. Zaciname

Ak chceme pre svoje spracovanie obrazkov vyuzivat nastroje z balicka TikZ,
musime v prvom rade v preambule standardnym spdsobom jeho pouzitie dekla-
rovat, teda vlozit riadky:

\usepackage{tikz}

\usetikzlibrary{arrows,shapes,trees,...}

Kym prvy riadok je nevyhnutny pre pouzitie balicka TikZ, druhy riadok je ne-
povinny a slizi pre pouzitie niektorych Specidlnych rozsirujacich kniznic balicka.

Pre samotné zaradenie obrazkov do textu mame dve moznosti. Prvou je prikaz
\tikz ... ;, sliziaci pre jednotlivé prikazy a zobrazenie vysledku na riadku.
Tak napriklad prikazom \tikz \draw[->] (Opt,Opt) -- (20pt,6pt); vlozime
do riadku sipku —. V pripade, ze vysledok ma byt vytvoreny postupnostou
viacerych prikazov, uzavrieme ich do skupinovych zatvoriek.

Pre vlozenie obrazkov vécsieho rozsahu pouzivame prostredie tikzpicture,
teda:

\begin{tikzpicture}

...prikazy...

\end{tikzpicture}

2. Zakladné stavebné kamene

Cinnost makier z bali¢ka TikZ sa opiera o dva zakladné kamene. St to ,.cesty*
(path) a ,uzly“ (node). Cestu mézeme charakterizovat ako postupnost segmentov
priamok a kriviek. Uzly potom moézeme oznacit za prvky, ktoré st pridavané ku
cestam po ich vykresleni. Priblizme si teraz tieto zdkladné dva prvky detailnejsie.

2.1. Paths ¢ize cesty

Cesta zaddvand prikazom \path nam slizi na vcelku [ubovolné spajanie dvoch
alebo viacerych bodov, pricom tymto spojniciam je mozné priddvat mnohé vlast-
nosti. V zdsade je mozné jednotlivé cesty kreslit (draw), vypliiat vzniklé uzavreté
tvary (£i11) alebo vystrihovat pre ich nasledné pouzitie v dalSom kresleni (clip).
Vykreslenie ¢iary teda zadavame prikazom \path[draw], ¢o je mozné skratit na
\draw, ak chceme vyplnit vznikly Gtvar (zatial nespecifikovanou vypliou), pou-
zijeme \path[fill] alebo skratene len \fill a konecne pre vystrihnutie urcitej
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casti \path[clip] alebo len \clip. Vysledky jednotlivych prikazov a ich kombi-
ndcii ilustruje tabulka
Tabulka 1. Ukéazky vysledkov zdkladnych prikazov pre kreslenie
\draw(1,1)--(1.5,1.5)--(2,1);

\draw[fill=blue!30](1,1)--(1.5,1.5)--(2,1)--cycle;

A \draw[line width=3pt](1,1)--(1.5,1.5)--(2,1)--cycle;
N

\fill[blue] (1,1)--(1.5,1.5)--(2,1)--cycle;

\draw[clip] (1,1)--(1.5,1.5)--(2,1)--cycle;
\fill[fill=red!50] (1.5, 1.6) circle (.5);

|

Ako si mozno vSimnit z tabulky [I jednotlivé prikazy maji rézne moznosti
volby nepovinnych argumentov. Ich vyznam v tu uvedenych prikladoch je dosta-
tocne intuitivny a kompletny zoznam mozno najst v uz spomenutom manuédli [6].
Vsimnime si tiez, ze kazdy prikaz je ukonceny bodkociarkou, c¢o je u prikazov
balicka TikZ povinné.

V balicku TikZ st preddefinované aj viaceré jednoduché geometrické tvary.
Tak napriklad obdiznik vykreslime prikazom \draw (0,0) rectangle (2,1);.
Tu v prvej zatvorke uvadzame stradnice Tavého dolného rohu a v druhej su-
radnice pravého horného rohu. Vykreslenie kruznice so stredom v danom bode
(a,b) a polomerom r docielime prikazom \draw (a,b) circle (r);. Konecne
elipsu, ktord je urCend svojim stredom (s,t) a polosami (a,b) nakreslime po-
mocou \draw (s,t) ellipse (a and b);. Pouzitie tychto prikazov a vysledok
ilustruje nasledujica ukézka.

\begin{tikzpicture}
\draw[style=dashed] (2,.5) circle (0.5);
\draw([fill=green!50] (1,1)

ellipse (.5 and 1);
\draw[fill=blue] (0,0) rectangle (1,1); RAEERN
\draw [style=thick] \ )
(3,.5)--+(30:1) arc(30:80:1)--cycle; A
\end{tikzpicture}

V tejto ukazke si mézeme tiez vsimnit volitelny parameter style prikazu \draw,
ktory upravuje vzhlad vykreslenej ¢iary na ¢iarkovany, resp. tuény. Posledny pri-
kaz potom ilustruje moznost pouzitia polarnych siradnic k vykresleniu ¢asti ob-
lika arc kruznice, v tomto pripade v tiseku od 30 po 80 stuptiov.

Na zaver tohto odstavca si eSte ukdzeme niekolko moznosti pre styly kreslenych
¢iar a moznosti vybavenia ich koncov $ipkami réznych tvarov. Pohlad do tabulky [2]
je urcite dostatocne ilustrativny pre ich pouzivanie.
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Tabulka 2. Ukéazky roznych stylov kresliacich éiar

_— \draw[->] (0,0.5)--(2,0.5);

LRI > \draw[thick,loosely dotted, >->>] (0,0.5)--(2,0.5);
- A \draw[thin,densely dashed, [<->|] (0,0.5)--(2,0.5);
— \draw[double,>-<] (0,0.5)--(2,0.5);

> \draw[very thick,latex-latex] (0,0.5)--(2,0.5);

«-------- < \draw[stealth-latex reversed,dashed] (0,0.5)--(2,0.5);

2.2. Vystrihovanie Cize clip

Volny preklad anglického clipping do sloven¢iny ako vystrihovanie nezodpo-
veda celkom presne tomu, ¢o sa pri pouziti prikazu \clip deje. Po pouziti pri-
kazu \clip st zo vsetkych kresieb nasledujicich po nom ,vystrihnuté® len tie
Casti, ktoré lezia vo vnitri atvaru vykresleného pri pouziti \clip. Vysvetlime si to
na priklade v poslednom riadku tabulky [I} Najskor sme prikazom \draw[clip]
,vystrihli“ trojuholnik so zadanymi vrcholmi. V dalsom kroku sa uz preto zobra-
zila len té ¢ast vyplneného kruhu, ziskaného pomocou \fill, ktora lezi vo vnutri
tohto trojuholnika.

Trvalé vystrihnutie urcitej oblasti z obrazku mdze byt velmi nepraktické. Preto
mame k dispozicii prostredie scope, ktorym je mozné obmedzit platnost prikazu
\clip iba v ramci tohto prostredia. Ukazeme si to na priklade zobrazenia prie-
niku dvoch mnozin. Tu najskor do prostredia scope uzavrieme oblast ohranic¢ent
oblikmi dvoch kruznic, ktord nasledne vyfarbime. Po ukonceni prostredia scope
pokracujeme vo vykresleni zvysku oboch kruznic.

\begin{tikzpicture}

\draw (-2.8, 2) rectangle (2.8, -2);
\begin{scope}

\clip (-0.75, 0) circle (1.5);
\clip ( 0.75, 0) circle (1.5);
\fill[color=yellow!70] (-2,1.5)
rectangle (2,-1.5);

\end{scope}

\draw (-0.75, 0) circle (1.5);
\draw ( 0.75, 0) circle (1.5);
\end{tikzpicture}

2.3. Uzly Cize nodes

Uzly st pridavané ku cestam po ich vykresleni. Pre dalSie odkazovanie na tieto
uzly pri tvorbe obrazka im mézeme priradit aj mena. Jednym z praktickych vy-
uziti uzlov je pridavanie popiskov do obrazka. Tak napriklad lomenu ¢iaru, ktorej
konce oznacime pismenami mézeme vykreslit takto:
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\begin{tikzpicture}

\draw (0,0) node {A}--(2,0)--(2,0.5) node {B};

\end{tikzpicture}
Ak by sme eSte chceeli nasledne spojit body A a B $ipkou, vyuZijeme moznost
uzly pomenovat. To prezentuje nasledujica ukazka.

\begin{tikzpicture}

\draw (0,0) nodel[draw] (nodeA){$A"2$}--(2,0)--(2,1) B
node[circle,fill=green!50] (nodeB) {\tiny B};

\draw[red,->] (nodeA)--(nodeB);

\end{tikzpicture}

Vyhodnost pouzitia pomenovanych uzlov moézeme pozorovat na cervenej sipke,
ktora je viditelna len po hranice objektov vykreslenych v uzloch. Ak by sme
sa spoliehali len na sdradnice, prekryla by aj tieto objekty, ¢o by bolo v tomto
pripade neziadtce.

Kazdy uzol ma okrem pomenovania a zadanej pozicie dva parametre. Jednym
je tvar a druhym textova znacka. Tak sme v predchadzajicej ukézke pridelili
uzlu B tvar kruhu so zelenou vypliou a textovi znacku B vysadzani drobnym
pismom. Zaroven na obrazku pozorujeme, ze umiestnenie pismena A je nevhodné
a koliduje s vodorovnou ¢iarou, vychadzajicou z tohto bodu. Tomu je mozné
zabranit vhodnym umiestnenim textovej skupiny na vhodnii poziciu relativne ku
polohe uzla. Nasledujtca ukéazka ilustruje rozmiestnenie styroch pismen na Styri
zakladné pozicie vzhladom na polohu uzla vyznaceného bodkou.

\fill (0,2) circle (1pt) node[below] {$A$} C
node[right] {$B$} node[above] {$C$} D-B
node[left] {$D$}; 4

Polohu popisiek umiestnenych do daného uzla je mozné urcit aj kombinovanim
styroch zdkladnych pol6h. Ilustruje to nasledujica ukazka:

\fill (0,2) circle (1pt) node[below left] {$A$} D C
node [below right] {$B$} nodel[above right] {$C$} .
node[above left] {$D$}; A B

Na zaver si este ukdzeme, ako je mozné umiestnit text do uzlov rozmiestnenych
pozdlz vykreslenej cesty. K tomu sltzi volitelny parameter pos prikazu \node.
Tento parameter nadobida hodnoty medzi 0 a 1 a urcuje tak relativnu poziciu
uzlu medzi zaciatkom a koncom vykreslenej cesty. Ukazka ilustruje rozmiestnenie
Styroch uzlov pozdlz cesty.

\draw (0,0)--(5,1.5) 1
node [pos=0,above] {0} 0.8
node [pos=.4,above] {0.4} 0.4

node [pos=0.8,above]{0.8}
node [pos=1,above]{1};

o
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Ako vidime z obrazka, poloha niektorych popisov nie je prilis esteticka. To sa
prejavuje u hodnét 0.4 a 0.8, ktoré ako by smerom dopredu odstavali od vykres-
lenej priamky. Tento problém je potom mozné odstranit pridanim volitelného
parametra sloped, ktory mé za nasledok prisposobenie sklonu pisma ku sklonu
vykreslenej cesty. Vysledok vidime tu:

\draw (0,0)--(5,1.5) A
node [pos=0, above,sloped] {0} 0.2
node [pos=.4, above,sloped]{0.4} oA
node [pos=0.8,above,sloped] {0.8} ;
node [pos=1,above,sloped]{1}; Q

3. Zaver

V prispevku sme si na obmedzenom priestore predstavili elementarne nastroje,
ktoré mozu slazit pre potreby grafickej prezentacie obsahu. Akym silnym néstro-
jom je bali¢ek TikZ sa zaujemcovia mozu presvedCit napr. na stranke [7], ktora
obsahuje bohatu skalu prikladov, ¢i uz v podobe vyslednych dokumentov formatu
pdf alebo aj v podobe zdrojového kdédu pre TEX.
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TABULKOVE VYPOCTY V SYSTEME KTEX

ZUZANA KOZUBIKOVA (SK) A ALES KOZUBIK (SK)

Abstrakt. V tomto prispevku predstavujeme balicek spreadtab, ktory poskytuje na-
stroje na jednoduché tabulkové vypocty v ramci ITEX-ového dokumentu.

Klicové slova. Tabulkové vypocty, KTEX, spreadtab.
SPREADSHEET CALCULATIONS IN THE ETEX

Abstract. The article introduces the package spreadtab, that allows simple spreadsheet
calculations in the BTEX documents.

Keywords. Spreadsheet calculations, KXTEX, spreadtab.
Uvod

K vyznamnym sucastiam sadzby textu patri aj spracovanie tabuliek. Tato ¢in-
nost je uz sama o sebe pomerne niarocna a navyse, pri sadzbe ekonomickych textov
(ale nielen pri nich), sa ¢asto stretdme s potrebou prepocitavat obsah tabuliek.
Takéto vypocty sa obvykle realizuju v specializovanych programoch — tabulko-
vych procesoroch a nésledne sa prenasaju do textu. To znamend spoliehat sa na
exportné schopnosti tychto programov, alebo trpné prenasanie tidajov bunku po
bunke z jednej tabulky do druhej, s nemalym rizikom chyb a omylov.

Nedévno sa vSak v archive CTAN objavil uzito¢ny balicek spreadtab, ktory
dokéze tieto tabulkové vypocty realizovat priamo v rdmci systému I#TEX. Jeho
autorom je Christian Tellechea a nateraz posledné verzia balicka bola realizovana
13. méja 2012. Pre spravnu c¢innost balicka spreadtab je potrebné updatovat
bali¢ek xstring na verziu 1.5 (uvolnena 28.3.2010) a maf nainstalovany balicek
fp pre vypocty v pevnej desatinnej ciarke.

V dalsom texte predpokladédme, ze ¢itatel mé zvladnutd pracu so systémom
TEX resp. ATEX aspon na trovni ucebnice pre zaciato¢nikov ﬂEﬂ, podrobnej pri-
rucky [5] alebo prispevkov [2] a [3] z minulych konferencii a je obozndmeny s pra-
cou s balickom fp, predstavenym v ¢lanku [1].

1. Vkladanie tabulkovych vypoctov

Pre pouzivanie néstrojov je potrebné v preambule dokumentu nacitat bali-
cek spreadtab pomocou prikazu \usepackage{spreadtab}. Samotnu tabulku,
schopnu vykonavat tabulkové kalkulacie je potom mozné vlozit dvomi sp6sobmi:
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samotny obsah tabulky samotny obsah tabulky

\begin{spreadtab}{{<meno>}{<param>}} \spreadtab{{<meno>}{<param>}}
alebq!
\end{spreadtab} \endspreadtab

Tu <meno> znamena oznacenie fubovolného tabulkového prostredia a <param>
oznacuje jeho parametre.

Kazda vypoctova tabulku moézeme povazovat za dvojrozmerné pole, pricom
kazdy jeho prvok — bunku tabulky — mézeme jednoznacne identifikovat podla
riadku a stipca, v ktorych sa nachddza. To vyuzivame pri odkazovani sa na bunky
vo vypoctoch.

1.1. Absolitne a relativne odkazy

Absoltitny odkaz na bunku je tvoreny dvojicou <stl><riad>, kde <stl> je
oznadenie stipca (pismenom, rozsah je tu limitovany na pismend anglickej abecedy
od a po z, teda 26 stipcov) a <riad> je oznaéenie riadku (éislom).

Ako jednoduchy priklad si ilustrujme tabulku, ktord v poslednom stipci vypo-
&ita siin prislusného riadku a v poslednom riadku siéty stipcov.

\begin{spreadtab}{{tabular}{rrr|r}t}

12 & 34 & 21& al*blxcl \\ 12 34 21 | 8568
23 & 15 & 13& a2*b2*c2 \\ 23 15 13| 4485
19 & 27 & 11& a3*b3*c3 \\ \hline 19 27 11 | 5643
al+a2+a3 & bl+b2+b3 & cl+c2+c3&ad+bd+cd 54 76 45 ‘ 175
\end{spreadtab}

Pri odkazovani sa na jednotlivé bunky je ¢asto pohodlnejsie odkazy uvadzat
relativne, vzhladom na polohu aktualnej bunky, ktorej obsah sa urcujeme. Ta-
kyto relativny odkaz vytvarame dvojicou cisiel v tvare [x,y], kde prva hodnota
x udava vodorovny a y zvisly posun z pozicie aktualnej bunky. Tak napriklad
odkaz [-2,1] odkazuje na bunku, ktora sa nachadza o dva riadky vyssie ako je
aktudlna pozicia a o jeden stipec vpravo od tejto pozicie. Pripometime, Ze pre
spravnu interpretiaciu znamienka minus je pri pouziti balicka babel s volbami
czech alebo slovak potrebné do dokumentu vlozit prikaz \shorthandoff{-}.
Ako ilustrativny priklad si ukdzeme tabulku, v ktorej vygenerujeme niekolko
prvych ¢lenov Fibonacciho postupnostiE] Vysledok tentoraz zobrazime v mate-
matickom prostredi matrix, ktoré je definované v balicku amsmath.

$\spreadtab{{matrix}{}}

1 &1 & [-2,0]+[-1,0]\\ 1 1 2
[2,-1]+[1,-1] & [1,-1]1+[-1,0] & [-2,0]+[-1,0]\\ 3 5 8
[2,-11+[1,-1] & [1,-1]+[-1,0] & [-2,0]+[-1,0] 13 21 34

\endspreadtab$

INové od verzie Spreadtab v0.4b.
2Pre nezasvitenych pripominame, e je to postupnost, kde kazdy ¢len je siétom dvoch pred-
chadzajucich clenov.
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Zo zdrojového kédu si mozno vsimniit, ze vyhodou relativnych odkazov je ich
Tahké kopirovanie do inych buniek. (Druhy a treti riadok su prakticky rovnaké.)

1.2. Textové a zmiesané bunky

Nie je zriedkavostou, ze potrebujeme vytvorit tabulky, ktoré si okrem cisel-
nych udajov tvorené aj bunkami, ktorych obsahom je text. Na zaciatku bunky
potom treba deklarovat, Ze s jej obsahom treba narabat ako s textom. V pro-
stredi spreadtab je tento priznak textu implicitne nastaveny na znak @. Tabulka
obsahujtca textové bunky teda moéze vyzerat napriklad takto:

\spreadtab{{tabular}{|1|*{4}{>{$}c<{$}1}}}

\hline

@ hodnoty $x$ & 1 & 2 & 3 & -3\\

\hline hodnoty « 1123 |-3
@ $f(x)=3x+1$ & 3x[0,-1]+1 &3%[0,-1]1+1 fx)=3x+1|4]|7[10] -8
& 3%[0,-1]+1 &3*%[0,-1]1+1 \\

\hline

\endspreadtab

Pokial chceme, mdzeme si rozlisenie textového obsahu bunky predefinovat. Prika-
zom \renewcommand\STtextcell{’} dosiahneme, aby sa textova bunka zacinala
znakom ’ (apostrof, ako je obvyklé u vicsiny tabulkovych procesorov). Tento
prikaz umiestnujeme pred tabulku, od ktorej chceme pouzivat prislusny symbol
na rozlisenie textu.

V skutocnosti je kazda bunka tabulky tvorena dvomi poliami: textovym, ktoré
je ignorované pri vypoctoch s balickom fp, a numerickym, ktoré obsahuje ¢isla
a vzorce.

e Ak nie je ni¢ deklarované, povazuje sa cely obsah bunky za numericky a jej
textové pole za prazdne.

e Ak sa pole bunky zac¢ina symbolom @, je bunka textovad a numerické pole
je prazdne a nedostupné.

e Ak pole bunky obsahuje znacku :=, je nasledujici argument, uzavrety
v skupinovych zatvorkach, povazovany za numerické pole a vsetko ostatné
za pole textové. Bunka mé teda nasledujicu struktiru:

<textové pole>:={numerické pole}<zvySok textového pola>

Pouzitie znaku :=, je délezité najmé v tvare :={2}, ktory vytvara bunku s prazd-
nym numerickym polom. Na rozdiel od textovej bunky s priznakom @ je vsak toto
numerické pole dostupné a je mozné sa na jeho hodnotu odvolavat v odkazoch
v ramci tabulky. To je uzito¢né najmaé pre prikaz \STcopy, ktory si predstavime
v nasledujicej sekcii.

Na zaver tohto odstavca ukazka tabulky so zmiesanymi bunkami a vypoc¢tom
v nej.
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\begin{spreadtab}{{tabular}{lclc|}}

\hline

¢islo 1 : :={30} & &islo 2 : :={25} \\\hline ¢islo 1 : 30 Cislo 2 : 25
sucet:\textbf{:={al+b1}} & priemer : stucet : b5 priemer - 27.5
\textbf{:={(a1+b1)/2}}\\\hline

\end{spreadtab}

2. Prenasanie vzorcov do viacerych buniek

Pre vypocty v tabulkovych procesoroch je typické opakovanie vypoctov podla
rovnakého vzorca vo viacerych bunkach. Ani v balicku spreadtab takito moznost
nechyba. Slizi k tomu prikaz \STcopy so syntaxou \STcopy{>x,vy}{<vzorec>},
kde x a y st kladné konstanty. Hodnota x udava, do kolkych buniek daného
riadku smerom doprava sa vzorec nakopiruje a hodnota y udava, do kolkych
riadkov v danom stipci smerom nadol sa vzorec skopiruje.

Niektoré z vyssie uvedenych ukazok by teda mohli s vyuzitim kopirovania vy-
zerat takto:

$\spreadtab{{matrix}{}}

1 & 1 & \STcopy{v}{[-2,01+[-1,01} \\ 1 1 2

\STcopy{v}{[2,-1]+[1,-1]} 3 5 8
&\STcopy{v}{[1,-11+[-1,0]1} & AR
v & 13 21 34

\endspreadtab$
resp.

\spreadtab{{tabular}{|1|*{4}{>{$}Ic<{$}1}}}
\hline

@ hodnoty $x$ & 1 & 2&3&-3\\

\hline

@ $f(x)=3x+1$ &\STcopy{>}{3*[0,-1]+1}&&&\\
\hline

\endspreadtab

hodnoty = 1123 |-3
fl@)=3x+1[4|7]|10]| -8

3. Vyuzitie pri sadzbe finanéného textu

V tejto sekcii si ukdzeme trochu pokrocilejsie vyuzitie prostredia spreadtab
v kombinéacii s vypoc¢tami pomocou balicka fp pri sadzbe textu z oblasti financii.
Jednym z typickych prikladov méze byt zvySovanie efektivnej drokovej miery
pri zvysovani frekvencie trokovania. ﬂ Opét je potrebné upozornit na nutnost
instrukcie \catcode ‘\"=7 v pripade, zZe pouzivame babel s volbami czech alebo
slovak. Predpokladajme, Ze zakladnd roénd trokova miera je 10 %. Tito hodnotu
priradime prikazom \FPset{\AKi}{0.1} do premennej \AKi, aby sme ju mohli
dalej pouzivat vo vypoctoch. Hodnota n oznacuje pocet irokovacich obdobi pocas
roka. Vysledni tabulku potom ziskame takto:

3Podrobnejsie pozri [4)
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\STautoround{8}

\FPset{\AKi}{0.1} n| (1+4)"

\begin{spreadtab}{{tabular}{|rlc|}} 1 1.1

\bline 2| 1.1025

s 0 S8 4 | 1.10381289
ine

1 &\STcopy{v}{(1+\AKi/[-1,0]1)"[-1,0]1} \\ 12 | 1.10471307

2 & \\ 4 & \\ 12& \\ 52& \\ 365& \\ 52 | 1.10506479

\hline 365 | 1.10515578

\end{spreadtab}

Poznamenajme, 7Ze prikaz \STautoround{x} urcuje najvyssi pocet desatinnych

miest, na ktoré sa budu vysledky zaokrthlovat.

Typickou vypoctovou schémou pri riadeni financii je zostavenie umorovacieho
planu. Predpokladajme, ze dlh vo vyske D = 20000 je troceny trokovou mie-
rou 8% a mé byt splateny konstantnymi anuitami za obdobie 5 rokov. Ulohou
je zostavit umorovaci plan. (Detaily pozri [4]). Najskor si pripravime vypocty

pomocou bali¢ka fp. Vychddzame pri tom zo vzorcov napr. podla [4].

\FPset{\AKi}{0.08} % definovanie urokovej miery
\FPset{\AKpocet}{5} % definovanie po&tu splatok
\FPset{\AKd1h}{20000} % definovanie vjsky dlhu
\FPadd\fak{\AKi}{1} % vypoet urokového faktoru 1+i

\FPpow\fak{\fak}{\AKpocet} % trokovj faktor za n obdobi (1+i)"n
\FPsub\fak{\fak}{1}

\FPdiv\AKsp{\fak}{\AKi} % polehotny sporitel s=((1+i)"n-1)/i
\FPdiv\AKq{\AKd1h}{\AKsp} % prva splatka Q=D/s

Nasleduje uz len préca s balickom spreadtab.

\STsetdecimalsepq{,} % definovanie oddelovala desatinnjch miest
\renewcommand\STprintnum[1] {\numprint{#1}}

\nprounddigits2 % nastavenie pevného poétu 2 desatinnjch miest
\begin{center}

\begin{spreadtab}{{tabular}{lclr|r|r|r|}} \hline
@ Periéda & @\multicolumn{1i}{c|}{$D_{k-1}$}
& @ \multicolumn{1}{c|}{Uroky} & @ \multicolumn{1}{c|}{$Q_k$}

& @\multicolumn{1}{c|}{Anuita}\\ \hline % Hlavicka tabulky

@ $1$ & \AKdlh & \STcopy{v4}{[-1,01*\AKi} & \AKq
&\STcopy{v4}{ [-2,0]1+[-1,01F\\

@ $2$& \STcopy{v3}{[0,-1]1-[2,-1]1} &
&\STcopy{v3}{[0,-11* (1+\AKi) }& \\

@ $3$&&&&\\

Q $43&&&&\\

@ $53&&&&\\

@ \textbf{Spolu}&&\textbf{:={sum(c2:c6)}}&\textbf{:={sum(d2:d6)}}
&\textbf{:={sum(e2:e6)}}\\ \hline
\end{spreadtab}

\end{center}
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A tu je vysledny umorovaci plan. Symbol Dy oznacuje velkost dlhu na zaciatku
k-tej periédy, Q. velkost splatky za dani peridédu. Velkost anuity je potom stctom
splatky a droku vypocitaného zo zostatku dlhu Dy _;.

Perioda Dy_1 Uroky Qx Anuita
1 20000,00 | 1600,00 3409,13 5009,13
2 16 590,87 | 1327,27 3681,86 5009,13
3 12909,01 | 1032,72 3976,41 5009,13

4 89032,60 | 714,61 | 429452 | 5009,13
5 4638,08 | 371,05 | 4638,08| 5009,13
Spolu 5045,65 | 20 000,00 | 25 045,65

Zaver

V prispevku sme si ukazali zdkladné techniky pre tabulkové vypocéty s balic-
kom spreadtab. Pomerne rychlo sme dokézali zostavit ,samopodéitaciu® tabulku
umorovacieho planu. Niektoré dalsie techniky, ako je napr. praca s ddtumom alebo
narocnejsie formatovanie buniek, je mozné najst v manuali [7].

Podakovanie. Tento prispevok vznikol s podporou grantu VEGA 1/913/11.
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VOLBA OPTIMALNIHO PROGRAMU

JIRT RYBICKA (CZ) A JAN PRICHYSTAL (CZ)

Abstrakt. Volba optimélniho programu pro zpracovani dat je casto ovliviiovdna sub-
jektivnimi faktory souvisejicimi pfedevsim s predchozimi zkuSenostmi. Je vsak bézné, ze
tentyz problém je mozné Tesit vice zpusoby, a neni nikde zajisténo, ze pravé volba da-
ného programu je pro uvazované zpracovani tou nejlepsi. Druhou zcela prirozenou prici-
nou volby konkrétniho programu je odpor k neznamému. Tim je casto znevyhodnovan
svobodny software ve prospéch reklamou podporovanych placenych variant. Volbu opti-
malniho programu bézny uzivatel nemize zvladnout bez vyznamné podpory — tou se snazi
byt projektovany systém, ktery na zdkladé zadaného typu zpracovani dat (naptiklad typu
dokumentu) a na zdkladé osobnich preferenci uzivatele nabidne optimalni program, v némz
Ize danou tlohu fesit, a to véetné navodu, jak dany program pouzit.

Kli¢ova slova. Zpracovani dat, volba programu, alternativni feseni, svobodny software, sys-
tém pro volbu, pozadavky uzivatele.

OPTIMAL SOFTWARE SELECTION

Abstract. Optimal software selection for data processing is often influenced by subjective
factors related to previous experience. It is usual the same problem can be solved different
ways and nowhere is guaranteed certain software selection is the best for certain process.
Second absolutely natural cause of certain software selection is resistance to unknown.
This is the reason why the opensource software is often handicapped in favor to advertised
paid variants. Regular user cannot manage optimal software selection without significant
assistance. The designed system tries to do it based on defined type of processed data
(e.g. document type) and based on user personal preference. Using it the user can solve
given problem including instructions how to use given software.

Keywords. Data Processing, Program Selection, Alternative Solving, Free Software, Se-
lection System, User Requirements.

1. Uvod

Pravdépodobné kazdy uzivatel pocitace si nejednou polozil otdzku: ,V éem by
bylo nejlepsi tento dokument zpracovat?“ Nebo mozna totéz v jiné varianté:
»,Pro¢ tento program neumi funkci z, kterou bych pravé ted tak potreboval?*
Ale také se muze v nejhorsim stat, ze uzivatel ani k takovym otdzkam nedospéje
a 1ika si, ze praveé tak, jak to déla ted, je to nejlepsi.

V kazdém z uvedenych pripadi se ale musime zeptat, kdo tomu uzivateli poradi
ten nejlepsi program, v némz puajde vSe optimdlnim zptsobem. Pokud nestaci
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vlastni zkusenosti, pomohou zkusSenosti kolegii, znamych nebo zkusenosti vyctené
z literatury? Ktery z téchto zdroju je dostatec¢né relevantni?

Jak je vidét, vynoruje se spousta otazek a zatim zddné odpovédi. Konkrétné ve
vyuce na vsech stupnich skol bychom mohli spatrovat nejriznéjsi pristupy k reseni
béznych problémii. Dost ¢asto plati, ze ucitel uci to, co ovlada. V neptreberném
mnozstvi moznosti, zvlast u takovych tuloh, které maji masové rozsiteni, jako je
zpracovani textl, grafickych nebo tabulkovych dat, si lze tézko vybirat a volba
pouzitého programu je zalezitosti obvykle zcela parcidlnich kritérii: tohle znam,
v tomhle pracujeme na nasem pracovisti, tenhle program je dostupny zdarma.

Co si mizeme piredstavit pod optimalni volbou programu? Cim se vlastné
zabyva tento prispévek?

Samotné slovo ,optimalni“ uz v sobé skryva jistou nejednoznacnost — pravdé-
podobné pijde o proces vicekriteridlniho vybéru (kritérii dokonce muizeme pred-
poklddat opravdu hodné), kde vysledek je mimo jiné také hrou kompromisi. Pro
acely tohoto textu vsak intuitivné vymezime optimalni programovy systém jako
ten, ktery zadanou tlohu vytesi nejrychleji, nejspolehlivéji, s nejmensim tusilim
uzivatele a s nejmensimi naroky na technické vybaveni stroje. Pfitom souslovim
,programovy systém*“ muze byt reprezentovan jeden program, nebo i programu
vice, které si mezi sebou mohou preddvat data v predem znadmych a dobre defi-
novanych formatech.

Pro ilustraci si mizeme predstavit tento tukol: Zjistéte, jakou dan mé zaplatit
za uplynuly rok drobny investor, ktery prostifednictvim autorizovaného brokera
obchoduje s akciemi na burze. Vstupem jsou pohyby akcii na osobnim tuctu in-
vestora, pricemz plati, ze dan se pocita jen ze ziskovych prodeju akcii drzenych
méné nez pul roku a je potfeba odecist rezijni naklady (poplatky za transakce).

2. Zpracovani dat pro manazery

Manazer — student manazersko-ekonomického oboru priklada tomuto oznaceni az
magické vlastnosti. Z nezkuSenosti z praktického zZivota mnoho studentt nabyva
dojmu, ze manazer nemusi nic védét, protoze na vsechno mé ,,odborniky“, kterym
(pravdépodobné telepaticky) sdéli, co by tak asi potfeboval, a tito odbornici to
bez problémil vSechno zvladnou, a to zcela optiméalné, a kdyz ne, tak je prosté
vymeéni za jiné. V mnoha reakcich na vyuku informatiky je tento postoj implicitné
i explicitné vyjadren.

Chceme-li tedy, aby takovy student vyfesil néjaky konkrétni problém (napri-
klad tilohu uvedenou vyse), ale nezaddme, v jakém programu jej ma zpracovat,
dostava se do tuzkych, i kdyz je prokazatelné, ze se vSemi programy, které by
mohl potiebovat, se uz nékde setkal. A to jesté vibec v prvnim priblizeni neu-
vazujeme optimalitu volby. Pfedmét ,,Zpracovani dat pro manazery“ ma mimo
jiné za cil ponékud rozsitit pohled na zpracovani nejriznéjsich dat pocitacem tak,
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aby vysledky mohly slouzit zejména jako podklady pro manazerské rozhodovani.
K tomu nezbytné problém vybéru optimélniho programového vybaveni patii.

3. Svobodny software?

Pro mnohé uzivatele je jednim ze zcela zasadnich kritérii volby programového
vybaven{ bezplatna dostupnost programu. Svobodny software bezpochyby tvori
velmi vyznamnou soucast ndstroju, které muzeme vyuzit pro nejriznéjsi ucely.
Proc¢ tedy ten otaznik v ndzvu sekce?

Predevsim je potieba si uvédomit, nakolik je toto kritérium zasadni. Pokud
vyzadujeme optimalitu volby programu pro zadany tkol, nemuze kritérium bez-
platné dostupnosti prevazit kritéria technicka zajistujici co nejrychlejsi, nejefek-

7 pohledu optimality je rovnéz neprijatelné stanovisko ,Mij program P umi
vSechno!“. Programové systémy dneska jsou v mnoha pripadech nesmirné slo-
zité a skutecné oplyvaji tolika funkcemi, ze 1ze tohoto dojmu nabyt. Dokonce
to nékdy i vyrobce ve svych reklamnich materidlech budoucim uzivatelim sli-
buje. Z praktickych zkusenosti ale vyplyva, ze vétsina uzivatel vsechny funkce
programii, s nimiz pracuje, nikdy neovladne, coz ma také svij odraz v optimalité
volby a nasledného uziti systému. Pokud napriklad uzivatel ve slozitém programu
vyuzije 10 % jeho funkci, mohl by tyto funkce pouzit v programu jiném, v némz
tatdz skupina bude tvorit napiiklad 80 %. V ¢em bude rozdil? Stejné funkce na-
dépodobné pomaleji, a to nejen z hlediska vnitrniho naprogramovani, ale také
z hlediska rychlosti uzivatelského ovladani, kdy vybér z vice funkci vzdy bude
obecné trvat déle.

4. Obecny model vybérového systému

V predchozich odstavcich jsme zamérné prinesli fadu argumentt pro néjaky spés-
ny systém, ktery néjak zajisti optimalni volbu toho pravého programu nebo pro-
gramového systému pro feSeni konkrétni uzivatelské tlohy. Z téchto argumentu
predevsim vyplyvaji dvé zasadni véci:

1. Zadny uzivatel jako jednotlivec neni tak zkuseny, aby pro kazdou tilohu
zvolil optimalni programovy systém.

2. Do volby programu se zasadnim zpisobem promitaji kritéria, ktera neve-
dou k optiméalnimu feseni.

Kdyz jeden uzivatel nemé dost zkusenosti, mize vice uzivateld dohromady
tento problém urcité vytesit. Cim vice zkusenosti od vétsitho poctu uzivateld, tim
vice informaci pro optimalni volbu dostaneme.
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Stanoveni kritérii volby programu by se mélo odvijet pfedevsim od charakteru
feSené tlohy, nikoliv od osobnich preferenci uzivatele (osobni preference vsak
zaroven nemuzeme zcela zavrhnout).

Predpokladejme urcité vymezeni optimalniho vybéru programu na oblast zpra-
covani textu pocitacem. Zakladni tlohou zde mize byt urcity typ dokumentu,
vysledkem optimalni volby pak navrh programu, ktery vsechny pozadované vlast-
nosti dokumentu co nejlépe dokaze realizovat.

Model optimalniho vybéru je zndzornén na obr.[l} V horni (vstupni) ¢asti je
znazornéna dvojice zcela zasadnich vstupnich mnozin: D; — mnozina parametri
(vlastnosti) i-tého typu dokumentu, E; — mnozina definovanych vlastnosti tohoto
typu dokumentu, kterd miize byt uzivatelem U; modifikovana podle konkrétnich
potreb na mnozinu Eg4;. Déle si uzivatel muze nadefinovat mnozinu osobnich pre-
ferenci F,;, ¢imz vznikne (sjednocenim) tplnd mnozina pozadavki definujicich
ulohu.

Nyni prichdzi do hry druha zasadni vstupni mnozina P tykajici se vlastnosti
programi. Pro moznost vybéru kombinace programi, které si mezi sebou preda-
vaji data v souborovych forméatech F jsou stanoveny relace M, a M,, definujici
schopnost urcity format v daném programu ¢ist, nebo format v daném programu
vypisovat.

V prvotnim srovnani pozadavku tlohy a dostupnych vlastnosti programt miize
vzniknout nékolik vysledki v mnoziné U:

e Vybran praveé jeden program — nejjednodussi reseni.

e Vybréno vice alternativnich programi v mnoziné § — uzivatel mize (nede-
terministicky) vybrat libovolny z nabizenych programu

e Nevybran ani jeden program — fize popsand mnozinou Y, zde je vygenero-
vana mnozina F, téch pozadavki, které nebyly splnény, aby uzivatel mohl
posoudit, nakolik jsou tyto pozadavky zavazné a mohl je pro opakovany
vybér modifikovat.

Uspésny vybér vede k vyslednému programu X, k némuz se piidaji ptivodni
uzivatelské pozadavky tvorici vysledek ¢innosti celého systému. Tyto pozadavky
jsou spolecné s navidzanymi vlastnostmi vybraného programu doplnény o tzv.
anotace — nejcennéjsi ¢ast vysledku, které ke kazdé vlastnosti ve trech volitelnych
arovnich podrobnosti popisuji, jak se dané funkce ve vybraném programu pouzije.
Souhrn anotaci tedy tvori konkrétni navod, jak dany dokument ve vybraném
programu realizovat.

Kompletné je model popsan a odvozen v [1]. Jadro je odvozeno v ¢lanku [3].

5. Realizace ve webovém prostredi

Pro optimalni pristup uzivatelt k systému bylo zapocato s jeho webovou realizaci.
Uzivatele predpokladame ve dvou skupinach — ¢tenari a prispévatelé. Vkladani
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vstupni data vstupni data

N P E,

. ~~ . prezentace
- dprava N

! vyhledani

<
relace S.l relace

Doporué&ené programy (kombinace)
Postupy realizace dokumentu

Vysledek

Obrazek 1. Schematické zndzornéni modelu vybéru optimélniho programu — podle [1}, s. 17]

dat do systému by meélo byt motivovano predevsim potiebami konkrétnich do-
kumentii a pozadovanymi vlastnostmi konkrétnich programu. Prispévatelé tedy
budou mit moznost navrhovat vSe, co zatim v systému neni. Pro udrzitelnost
konzistence budou navrhy vkladany k definitivnimu vyuziti az po kontrole mo-
deratory, coz jsou nejvice privilegovani uzivatelé zarucujici funkénost systému.
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Pro efektivni zadani pozadavku se predpoklada jednak preddefinovana skupina
nékterych typickych tdloh (v prvé fazi se predpoklddd oblast zpracovani texti
a preddefinované typy dokumenti) a jednak moznost ukladat osobni nastaveni
a preference.

6. Zavér

Myslenka optimalniho vybéru programového systému pro feseni uzivatelskych
dloh za podpory systému shromazdujiciho zkuSenosti a znalosti nemalé skupiny
uzivatelil by méla prispét k obohaceni vsech zicastnénych. Mohla by byt cestou
k propagaci dobrych programu a jejich vlastnosti zptistupnujicich nenaroc¢nou for-
mou vyuziti i tém uzivateltim, ktef{ nemaji prilis mnoho ¢asu na detailni ovladnuti
jim dosud neznamych funkci. Zaroven lze ocekavat i moznost vyukového vyuziti,
kdy ziskané informace mohou slouzit jako podklad seznameni s programy a jejich
funkcemi, ale také jako cviéné pole pro dobrou formulaci pozadavki a ujasnéni
primarni tlohy. Pokud bude alespon ¢astecné néktery z uvedenych cili naplnén,
bude mozné konstatovat, ze celé Gsili splnilo sviij ucel.

Podé&kovani. Tento pifspévek vznikl v ramci feseni grantu FRVS ¢. 2406/2012
, Ivorba multimedialnich studijnich materiali pro predmét Zpracovani dat pro
manazery“.
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ANIMUJME VYSTUPY Z PROGRAMU GEOGEBRA

PAVEL STRIZ (CZ)

Abstrakt. V tomto prispévku autor predstavuje exportni moznosti programu GeoGebra
smétujic{ k animacim. Vedle zdkladnich moznosti (dynamickd webova stranka jako HTML,
animovany soubor GIF) jsou predstaveny i ty, které spadaji pod TgXovy svét: export do
t¥idy article nebo beamer, predevsim vsak za asistence balicku animate. V zévéru clanku
autor upozornuje i na moznosti pres balicky ocg a ocgtools.

Klic¢ova slova. GeoGebra, TEX, ETEX, beamer, animate, ocg, ocgtools.

LET’S ANIMATE DRAWINGS FROM GEOGEBRA

Abstract. In this paper, the author introduces options how to animate drawings created
in GeoGebra. Among basic options (dynamic worksheet in HTML, animated GIF file) he also
introduces typical approach fitting in the TEX world: exports using the article and beamer
classes with a special attention to options (timing, layering, grouping) via the animate
package. In the last section, the paper also mentions a pseudo-animation opportunity via
the ocg and ocgtools packages.

Keywords. GeoGebra, TEX, ETEX, beamer, animate, ocg, ocgtools.
1. Uvod

Uzivatelé programu GeoGebra jiz tvori nemalou komunitu (GeoGebra Forum,
GeoGebraWiki, GeoGebraTube ¢i GeoGebraChannel na YouTube), strucéné te-
¢eno je to program, ktery chybél. Rozvoj je dynamicky, jak dokladaji podrobné
tutoridly , véetné moduli pro Moodle, Mediawiki, WordPress, Joomla! a Dru-
pal, jdouci az do uziti prikazového radku, JavaScriptu ¢i GeoGebraScriptu.

2. Exportni mozZnosti

V nasledujicich odstavcich se podivame jak na standardni exportni moznosti, tak
ty, které sméruji k animacim.

2.1. Export kresby

Standardni format programu GeoGebra (v dobé psani ¢lanku je posledni verze
4.0.33.0) je lidsky necitelny (Soubor— Ulozit; GGB), proto se obvykle snazime zis-
kat pouzitelnéjsi formu. Moznostmi exportu (Soubor—Export— Graficky nahled
jako obrazek (png, eps)...) jsou forméty PNG, EMF, SVG, EPS a PDF.

Format PNG je rastr, pro potieby typografie format nevyhodny. Pokud mizeme
ziskat vektorovou podobu, udélame to, té divame vzdy prednost.


http://www.geogebra.org/cms/
http://wiki.geogebra.org/en/Tutorial%3AMain_Page
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Format EMF je lidsky necitelny a vyzaduje dalsi konverzi a zpracovani.

Forméat sva je sice lidsky citelny, ale u zakladni kresby s nékolika objekty
ziskavame soubor o nékolika desitkdch KB. Ruéni zdsahy jsou nemozné, je potieba
automat ¢i automatizac¢ni nastroj.

Format EPs je tézko editovatelny a vyzaduje témér vzdy naslednou konverzi
do PDF. Obvyklé problémy jsou nutnost uzit BoundingBox, hlidat si barevny
prostor, velikost papiru a zajistit vlozeni uzitych pisem.

Format PDF se z tohoto pohledu zda nejpouzitelnéjsi. Program GeoGebra pou-
7ivé FreeEP Graphics2D Driver [4], jak prozradily vlastnosti vzniklého PDF sou-
boru. Editace je moznéa, napt. programem PDFCreator), ale namahava. Typogra-
fim minimélné bude vadit spojovnik misto znaménka minus na oséch.

Podivejme se proto na dalsi exportni moznosti.

2.2. Dalsi exportni mozZnosti

Pod Soubor—Export z menu GeoGebry najdeme t¥i moznosti exportu kresby do
TrXového svéta: projekt PSTricks [5], balicek TikZ [6] a program Asymptote [7].
Na testovani jsem pouzil jednoduchou kresbu (osy, kruznice zadand dvéma body,
elipsa zadana tfemi body).

Ctenéf mize ovéfit zvednutim poctu desetinnych mist, ¢ jingmi zndmymi fin-
tami, ale pTi zdkladnim nastaveni a exportu do PSTricks ndm body neprotinaji
kiivky, detail na obr. [I] vlevo.

\lk
Neprotnuti{ vSech bodu lezicich na kiivkach (vlevo; PSTricks),
ufezani hlavicek Sipek a bez barvy (vpravo; Asymptote)

Obrazek 1. Zavady alias exportni nedostatky

P1i exportu do Asymptote ztracime barvy a diky nedokonalému otfezu ztracime
Spicky sipek na osach, detail na obr. |1 vpravo.

Nejlépe je na tom export do PGF/TikZ. OvSem absence stylt znepfijemni jakou-
koliv dalsi manipulaci s kresbou. Napf. color=qqqqff tam potkdme na kazdém
druhém tadku zdrojového kédu. V této chvili je to vSsak nejmensi nepiijemnost.
V tomto ¢lanku zustaneme uz jen u PGF/TikZ.

3. Animujme standardné

Moznosti mame tfi: dynamicky seSit HTML, animovany GIF a pristup pres TEX.


http://java.freehep.org/
http://sourceforge.net/projects/pdfcreator/
http://tug.org/PSTricks/main.cgi/
http://www.texample.net/tikz/examples/
http://asymptote.sourceforge.net/
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Aby se nase kresba stala animaci, musime pouzit posuvnik. Je to nastaveni
proménné v urcitém rozsahu, kterou miizeme pouzit ve vypoctu souradnic. Pri
otevieni Napovédy (ikonka vpravo od piikazového radku ve spodni ¢asti) nalez-
neme funkci GeoGebra— AnimovanyGraf, ale je to de facto téz posuvnik.

Posuvnik nalezneme pod ikonkami, piipadé z menu pod Néstroje—Aktivni
prvky—Posuvnik. Detaily viz http://wiki.geogebra.org/cs/Animace|[2].

3.1. Dynamicky sesit html

Méme-li v kresbé posuvnik (muzeme jich mit na jednom sesité vic), nase webova
stranka bude interaktivni. Uzivime Soubor—Export—Dynamicky pracovni list
jako webova stranka (html). .. VétSina z nds prepne na Exportovat jako webovou
stranku, poté Export. Vidime vsak, ze miizeme primo exportovat na GeoGebra-
Tube. Podobné lze uzit Soubor—Sdilet.

Ukézek je na internetu nespocet. Nahlédnéte napiiklad na http://www.fd.
cvut.cz/department/k611/PEDAGOG/files/GM_Ulohy_index.html, popiipadé
si projdéte http://www.gymkrom.cz/web/ict/materialy/Dvacitka_GGB.pdf.

Kdo dava prednost humoru, nahlédnéte napriklad na ,,GeoGebra Animation —
Fish“: http://www.youtube.com/watch?v=SDqS6t87S5x8.

3.2. Animovany gif soubor

Méné pouzivand moznost je vyuzit GIF soubor. Animuje se dle jednoho posuvniku
a vystup je rastr. Bez moznosti interakce s uzivatelem. Do TEXového dokumentu
lze nacist, pomoci balicku moviel5, pripadné pres jeho nastupce balicek media9.
Bali¢ek sdim m& mnoho vyhod: lze nac¢ist 3D modely (PRC, U3D), zvukové a fil-
mové sekvence, oteviit si kanal radia ¢i video z YouTube.

Bohuzel zobrazeni je zavislé na prehravaci a i poté se ndm to v PDF mize
zobrazit v externim okné. Lepsi je rozlozit GIF na sérii obrazka a ty poté vrstvit.

Dalsi nevyhodou je obfii velikost takového souboru. Pti jednoduché animaci
jsem se dostal na témér 1 MB. Soubor vétsi nez primérny vysdzeny dokument.

4. Animujme pres TEXovy svét

Vyhody jsou moznost nastaveni tiidy article (dokument) ¢i beamer (prezentace);
moznost zvolit si Plain TEX (jadro TEXu), IXTEX (nejpouzivanéjsi formét, bude
uzit v tomto ¢ldnku) ¢i CONTEXTu (nejnoveéjsi format). To vse diky TikZu, pro-
toze vystup lze nacist do vSech tii formati. Navic mizeme vypocty s vykreslenim
grafu funkci predat programu GnuPlot.

4.1. Trida beamer

Zakladni moznost je nastavit ve formatu pri exportu: LaTeX (beamer class). Po
Ulozit jako ziskavame TgXovy soubor, ktery staci zaTgXovat. Ziskavame PDF


http://wiki.geogebra.org/cs/Animace
http://www.fd.cvut.cz/department/k611/PEDAGOG/files/GM_Ulohy_index.html
http://www.fd.cvut.cz/department/k611/PEDAGOG/files/GM_Ulohy_index.html
http://www.gymkrom.cz/web/ict/materialy/Dvacitka_GGB.pdf
http://www.youtube.com/watch?v=SDqS6t87Sx8
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/movie15/doc/movie15.pdf
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/media9/doc/media9.pdf
http://www.gnuplot.info/
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o nékolika strandch/snimcich. Soubor muZeme pouzivat primo, ptripadné si jej
nacist zvlast. Radé uzivateli vadi navigac¢ni znacky, ty lze vypnout prikazem:
\setbeamertemplate{navigation symbols}{}
Nevyhodou zustéva, ze je tézkd manipulace s jednotlivymi snimky (prikaz
\onslide), jako i se styly, které se musi nastavit az po exportu.

4.2. Balicek animate poprvé

Dalsi moznost je si vyfiznout jen vysek (parametry viewport a clip) z vygene-
rovaného souboru a animovat.

\begin{animateinline}[autoplay, poster=last, controls, loop]l{1}

\multiframe{8}{istrana=1+13}{}

\includegraphics [page=\istrana, viewport=0.782cm 1.876cm

12.525cm 8.599cm, clip, scale=0.6]{sazbapgf.pdf}}’

\end{animateinline}

V tomto pripadé animujeme 8 snimkti, levy dolni roh je 0,782 cm a 1,876 cm,
pravy horni roh je urcen souradnicemi 12,525 cm a 8,599 cm. Tyto rozméry si lze
snadno odmérit a ziskat programem PS_View.

Vyhodou je, ze mame kontrolu nad animaci, ktera je ve vektoru. Nevyhoda je,
ze nemuzeme zasahovat do jednotlivych objekta. Také kazdy snimek je nezavisly,
tedy objekty se opakuji a pokazdé se sazi znovu. To ma primy vliv na velikost
ulozenych snimki.

4.3. Balicek animate podruhé

Idedlni reseni je si nechat kresbu vykreslit do tfidy article, kde si vrstvy dode-
finujeme. Poté muzeme nastavit i takové perlicky, ze prvni snimek bude kreslici
platno, osa x, poté se prida osa y, pak body, kruznice, dalsi body a elipsa. Dis-
kuzi na toto téma lze nalézt na vldkné féra http://www.geogebra.org/forum/
viewtopic.php?f=20&t=25986.

Puvodni soubor obohatime o balicek animate, kresbu obalime do prostredi
animateinline, na vSechny snimky nastavime jednotny \clip. Aby vSe bylo
dokonalé (po vykresleni kruznice a elipsy se popisky pfresunou nad né kvuli ¢itel-
nosti), nastavime si automaticky béh, vrstvy a skupiny, viz obr. |2 na strané m

\documentclass[10pt]{article}

\usepackage [utf8]{inputenc}

\usepackage{tikz}

\usetikzlibrary{arrows}

\pagestyle{empty}

\usepackage{animate}

\begin{document}

\definecolor{qqqqff}{rgb}{0,0,1}

\begin{animateinline}[

begin={\begin{tikzpicture}[line cap=round, line join=round,


http://psview.sourceforge.net/
http://www.geogebra.org/forum/viewtopic.php?f=20&t=25986
http://www.geogebra.org/forum/viewtopic.php?f=20&t=25986
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>=triangle 45, x=1.0cm, y=1.0cm]

\clip(-2.63,-0.95) rectangle (8.7,5.47);}, % x: jednotné okno
end={\end{tikzpicturel}},
controls, autoplay, loop, timeline=casovani-utf8.tex, poster=none]{0.5}

\mbox{} % 0: prazdna plocha
\newframe % 1: kruZnice
\draw(0.62,2.12) circle (0.96cm);

\newframe % 2: elipsa

\draw [rotate around={31.67:(1.99,0.94)}] (1.99,0.94)
ellipse (1.85cm and 1.36cm);
\newframe\scriptsize % 3: body ke kruZnici
\fill [color=qqqqff] (0.62,2.12) circle (1.5pt);
\draw[color=qqqqff] (0.75,2.35) node {$A$};
\fill [color=qqqqff] (1,3) circle (1.5pt);
\draw[color=qqqqff] (1.16,3.23) node {$B3$};
\newframe\scriptsize % 4: body k elipse
\fill [color=qqqqff] (0.92,0.28) circle (1.5pt);
\draw[color=qqqqff] (1.09,0.49) node {$C$};
\fill [color=qqqqff] (3.06,1.6) circle (1.5pt);
\draw[color=qqqqff] (3.22,1.81) node {$D$};
\fill [color=qqqqff] (3,0) circle (1.5pt);
\draw[color=qqqqff] (3.16,0.23) node {$E$};
\newframe % 5: osa iks
\draw[->,color=black] (-2.63,0) —- (8.7,0);
\foreach \x in {-2,-1,1,2,3,4,5,6,7,8%}
\draw[shift={(\x,0)},color=black] (Opt,2pt) -- (Opt,-2pt)
node [below] {\footnotesize $\x$};
\newframe % 6: osa ypsilon
\draw[->,color=black] (0,-0.95) -- (0,5.47);
\foreach \y in {,1,2,3,4,5}
\draw[shift={(0,\y)},color=black] (2pt,0pt) -- (-2pt,Opt)
node[left] {\footnotesize $\y$l};
\draw[color=black] (Opt,-10pt) node[right] {\footnotesize $0$3};
\end{animateinline}
\end{document}

Pomocny soubor casovani-utf8.tex s casovanim a vrstvenim vypadd takto:

::0 % prazdna kreslici plocha

::6x0 % osa x na vSechny snimky

::16x0 % osa y na vSechny snimky

::3 % body A a B, jedenkrat

::1x0;3x0 % kruZnice, poté znovu body A a B
1:4 % body C, D a E, jedenkrat

::2x0;4x0 % elipsa, poté znovu body C, D a E
% Carka znamenad: v jedné vrstvé
% stfednik znamena: oddéleni vrstev
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4.4. Balicek ocg

Posledni moznosti, kterou v prispévku zminime, je uzit balicek ocg nebo ocgtools.
Jedna se o zapindni a vypinani vrstev na trovni PDF souboru. S vrstvami se
mohli uzivatelé GeoGebry také setkat, pfistup jim nebude cizi (Vlastnosti—Pro
pokroc¢ilé—Vrstva). Muze se hodit vic nez vlastni animace, zvlast u prezentaci.

5. ZAavér

Na co se uzivatelé GeoGebry mohou tésit? Uz nyni existuje GeoGebra 5.0 Demo,
viz http://www.geogebra.org/forum/viewtopic.php?f=52&t=19846| [3], ktera
do budoucna slibuje tah ke 3D. Pak export do Asymptote bude mit velky vyznam.

Miuzeme se tésit na OSSConf 2012, zérijovou akci v Polsku (viz http://www.
geogebra.org/cms/pl/events), ale téz na pristi roc¢nik, tj. OSSConf2013, kde
se ocekava nova vilna prednéasek z oblasti GeoGebry.

A
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Obrazek 2. Kontrolovand animace v TEXovém svété
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Projekt PSTricks: http://tug.org/PSTricks/main.cgi/.
Bali¢ek PGF/TikZ: http://www.texample.net/tikz/examples/|
Program Asymptote: http://asymptote.sourceforge.net/.

6
7

T e A EWe =

Kontaktni adresa

vy

Ing. Pavel Striz, Ph.D., Fakulta managementu a ekonomiky, Univerzita Tom&ase Bati ve Zliné,
T. G. Masaryka 5555, 760 01 Zlin, Ceské republika,

E-mailovd adresa: striz@fame.utb.cz


http://www.geogebra.org/forum/viewtopic.php?f=52&t=19846
http://www.geogebra.org/cms/pl/events
http://www.geogebra.org/cms/pl/events
http://wiki.geogebra.org/en/Tutorial%3AMain_Page
http://wiki.geogebra.org/cs/Animace
http://www.geogebra.org/forum/viewtopic.php?f=52&t=19846
http://java.freehep.org/
http://tug.org/PSTricks/main.cgi/
http://www.texample.net/tikz/examples/
http://asymptote.sourceforge.net/
mailto:striz@fame.utb.cz

Ve Ve Ve Ve ﬁ——\
Otvoreny softvér vo vzdelavani, o~

vyskume a v IT rieSeniach ﬂ o0
Zilina 2.- 4. jula 2012 B m

0OSSConf 2012: 115-120

SWEAVE: SVAZANI BTEXU S JAZYKEM R

PAVEL STRIZ (CZ)

Abstrakt. Autor si vazi toho, Ze zrovna on vdm muzeme predstavit program Sweave
{¢téte ten ¢i ta sviv}, ktery elegantnim zpisobem, s nastavenim parametril vzoru jazyka
noweb, propojil IEX s vypocetnim prostiedim R. Jako je Open Source Software TEX pri-
jimén komunitou typografu a jejich pratel, tak je R pfijimén fadou matematiku a statistiku
ve svété vypocetnim, viz http://wuw.r-project.org/.

Sweave umoznuje a umi to, ze vystupy R z RNwW souboru dokdze vpasovat do BTEX
dokumentu. Tim se dokument stdvd dynamickym a grafy a statistické analyzy jsou aktua-
lizované z pohledu vstupnich dat. Program si predstavime, nainstalujeme a nastavime pod
Microsoft Windows, v Linuxu je to obdobné. Nau¢ime se s programem Sweave pracovat
a ukézeme si typické priklady. Kvili rozsahu je plnéd verze ¢lanku na webu OSSConf2012.

Klicova slova. Vypocty, Sweave, R, TEX, ETEX.

SWEAVE: MIXING ETEX WITH THE R LANGUAGE

Abstract. The article introduces professor Leisch’s package Sweave from the R language
and computing environment. The Sweave tool puts together I*TEX and the R language in a
simple way. The authors present their experiences with the installation and functionality
testing together with setting the new user-defined batch files under Microsoft Windows.

The author also presents examples of chunks for basic R computing with variable han-
dling and printing. Also table creation and graph production in R which includes graphic
output into the KTEX file is presented. Enjoy Sweaveing! The full version of the article is
available at the official OSSConf 2012 website.

Keywords. Computing, Sweave, R, TpX, KTEX.
Uvod

Otcem i matkou Sweave je profesor Friedrich Leisch [4]. Domovsk4 stranka pro-
gramu je http://www.stat.uni-muenchen.de/~leisch/Sweave/, kde je ma-
nudl, otdzky a odpovédi (FAQ), ¢élanky i nékolik ukdzek. Sweave je soucdsti za-
kladniho balicku utils jazyka R.

R je oblibeny mezi statistiky a matematiky. Je to Open Source Software, pro-
gramovatelny a s moznosti grid grafiky. R je zalozeny na jazyku S-PLUS, blize
napt. [3]. Zavérecnd kapitola této knihy si v§im4 rozdilu mezi R a S-PLUS.

Pan Hldvka z MFF UK v Praze dodéva [2], Ze oba jazyky jsou témér shodné, ale
nejsou kompatibilni, mohou se 1isit jména nékterych prikazu a nékteré konstrukce
mohou fungovat trosku jinak.


http://www.r-project.org/
http://www.stat.uni-muenchen.de/~leisch/Sweave/

116 Konferencia OSSConf 2012

Instalace

Zactnémez! Sedime na pocitaci s Microsoft Windows XP, mame nainstalovan
TEX Live 2011. Pokud sedite na jiném opera¢nim systému, mate vyhodu, protoze
poinstala¢ni Sweave zlob{ pravé pod Microsoft Windows, jak zminuje i referen¢ni
zdroj jazyka R [6)].

7 oficialnich stranek http://www.r-project.org/ si stdhneme binarky pro
Microsoft Windows. Potfebujeme administratorska prava. Nainstalujeme si.

Véc, kterou chceme nastavit je cesta (PATH) ke spustitelnym souborum. Lze vy-
uzit Start—Ovladaci panely—Systém, karta Upfesnit, Proménné prostiedi, Sys-
témové proménné a PATH upravujeme. Délame to z toho divodu, abychom mohli
R spoustét bez vypisovani adresire. Pii naptiklad verzi 2.7.1 (zari 2008) to zna-
mend pridat za soucasné nastaveni (stfednik na zac¢dtku, bez tecky na konci):
;C:\Program Files\R\R-2.7.1\bin\. Déle uz jen OK. OK. OK.

Pres ikonku ,R 2.7.1“ spoustime RGui s oknem R Console. Kdo je v R novy,
muze vyzkouset piikazy potvrzené kldavesou Enter: demo (), demo (graphics), ...

K hlubsimu studiu jazyka R doporucujeme:

http://zoonek2.free.fr/UNIX/48_R/all.html {En, Fr}
http://bm2.genes.nig.ac. jp/RGM2/ {Galerie}
http://addictedtor.free.fr/graphiques/allgraph.php {Galerie}

Ponévadz jiz vime, ze Sweave je soucasti zdkladni instalace, tak vyzkousejte:
help(Sweave), ¢i example(Sweave).

Poinstalacni zasahy

Vse by mélo fungovat, s tim rozdilem, ze bychom si pfali néco véci vylepsit.

V dokumentaci se do¢teme, ze na tabulky lze uzivat R balicek xtable. Nainsta-
lujeme si jej. V grafickém R klikdme Packages—Set CRAN mirror. . . Vybereme si
jeden z nich. OK. Pokracujeme Packages—Install packages(s).. ., zvolime xtable.
OK. Kdo nerad klika, necht zapiSe na jednom radku ptimo:

install.packages("xtable",
contriburl=contrib.url("http://cran.r-project.org"))

Jak piSe referencni ptirucka, bez chybéjiciho \usepackage{Sweave} v RNW se
snazi Sweave pridat své nastaveni, které pod Microsoft Windows zlobi (mezery,
nazvy delsi nez 8 znak), resp. zlobi v TgXu u aktivnich znaki. Proto v. RNw
na balicek Sweave nezapomeneme. V opac¢ném pripadé bychom nastavili cestu
k Sweave.sty, nebo jej nakopirovali do lokalniho adresére.

Také si prejeme Sweave spoustét mimo R. Pres piikaz sh sweave.sh to pod
Windows neptijde samo o sobé.


http://www.r-project.org/
http://zoonek2.free.fr/UNIX/48_R/all.html
http://bm2.genes.nig.ac.jp/RGM2/
http://addictedtor.free.fr/graphiques/allgraph.php
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Zkuseny linuxovy uzivatel mozna uvitd komplexni feéenﬂ ¢i jiny styl psani
o Sweave’ Komentaie a zkusenosti se Sweave pod Linuxem a se stylem APA jsou
v ¢lanku [7]. Jednoduse lze pies baliek R2HTML uzit Sweave do HTMIf]

Sweave déld to, ze vezme nas soubor (RNW) a generuje TEXovy soubor (TEX),
a to tak, ze vnitini pasdze (chunk, tj. cvaliky) spousti v R a vraci ndm vypocty,
zdrojové kody ¢i grafy (PDF a zaroven EPS; TEX nacte jeden z nich dle prepinace).
Bézné TEX zdroje béhem generovani neméni, jen slepé kopiruje.

Prvni kol zafidime takto. Pripravime si soubor mySweave.r:

library(utils)

args <- commandArgs (TRUE)
Sweave (args)

# Stangle(args)

Tento soubor si nacte R balicek utils. Vstupni parametry ulozi do proménné
args a to vse prozene Sweave. Vstupni argument bude nézev zpracoviavaného
RNW souboru. Pokud smazeme # z posledniho fadku, tak ovlada¢ Stangle vam
cvaliky vyextrahuje do specidlniho R souboru.

Vedle toho si pripravime soubor mySweave .bat:

Rscript mySweave.r %1
R CMD pdflatex.exe %1.tex
R CMD pdflatex.exe %1.tex

Tento davkovy soubor nam mySweave.r prozene R. Zpracuje RNW na TEX. Pak
by stacilo spustit bézné TEX prostiedi. Problém je, Ze cestu k Sweave.sty zna
jen R. Proto doplnime R CMD, coz nam zajisti pristup do standardniho adresare
C:/Program Files/R/R-2.7.1/share/texmf/.

V prikazové Fadce spoustime, nebo v nasem oblibeném editoru nastavime, dav-
kové spusténi mySweave myfile, kde myfile je myslen myfile.Rnw.

Meéjte tento c¢lanek, kde je ridici soubor, ktery TEXujete, a ¢lankové soubory
v podadresari, tak mySweave.bat muze vypadat takto (konkrétné podadresar
Pavla Sttize /PSsweave/ s ¢lankem PSsweave .Rnw; argument %1 je soubor fidici):

cd PSsweave
Rscript mySweave.r PSsweave.Rnw
cd ..
R CMD lualatex.exe %1.tex
bibtex %1
R CMD lualatex.exe %1.tex
R CMD lualatex.exe %1.tex

1http ://sites.google.com/site/gregorgorjanc/software/Sweave.sh
Zstat.epfl.ch/webdav/site/stat/shared/Regression/EPFL-Sweave-powerdot . pdf
*http://biostat.mc.vanderbilt.edu/twiki/pub/Main/SweaveConvert/htmlWeave.pdf


http://sites.google.com/site/gregorgorjanc/software/Sweave.sh
http://stat.epfl.ch/webdav/site/stat/shared/Regression/EPFL-Sweave-powerdot.pdf
stat.epfl.ch/webdav/site/stat/shared/Regression/EPFL-Sweave-powerdot.pdf
http://biostat.mc.vanderbilt.edu/twiki/pub/Main/SweaveConvert/htmlWeave.pdf
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Na tomto misté dodavame, zZe EXE je nutnosti, jinak by R hledal vnitini balicky,
ne spustitelny soubor. Také za pozornost stoji, Ze bibtex stoji osamocen bez
R CMD. Je to z toho divodu, ze nepotrebuje knihovny a balicky od R.

Posledni véc, kterd nam muze vadit je standardni nastaveni pro vypis zdrojo-
vych kédi. Sweave, konkrétné jsou to posledni ¢tyri fadky v souboru Sweave. sty,
pracuje s TEX balickem fancyvrb, ktery uziva v zakladnim nastaveni.

Moznosti fancyvrb jsou pomeérné bohaté a lze si upravit. Autor déava na zdrojové
kédy prednost balicku listings. Jeho zaneseni a uziti pres Sweave je béznd TEXova
operativa. Zamérné zustaneme u Sweave nastaveni a prostiedi verbatim.

Cvalikujeme: uziti chunks (cvalikti kédu)

Nahlédnéte prosim na webové stranky OSSConf2012 pro plnou verzi ¢lanku.

Souhrnna ukazka

Tato ukézka je jedna z nasich oblibenych R kédu pro studenty. Maji se najit dvé
stredni hodnoty vrcholi smisenych gaussovych kiivek nad zadanymi daty.
Vstupni data jsou 1, 2,2,2,1,3,2,2,2,7,8,9,9,9,9,9,10,9, 9, 14, 8, 8, 9,
9,9,10,11,0,2,2,4ab5.
Na tento problém si v R doinstalujeme R bali¢ek mclust, vice viz |1], pfipadné
help(Mclust) zapsané v R po instalaci mclust. Je to balicek, ktery neni licencovan
mimo studijni tcely. Uzijme k instalaci naptiklad kanadského zrcadla CRANu.

install.packages("mclust",
contriburl=contrib.url("http://cran.stat.sfu.ca/"))

Reseni dle Bayesova informac¢niho kritéria BIC (Bayes Information Criterion).
Prvni vrchol mé souradnici slozky x 2.1273, druhy pak 9.2273.

Vypocet a vypis predchoziho odstavce byl v .Rnw zapsan takto. Piikaz rm()
vy¢isti predchozi proménné. Vystupni obrazek a jeho zdroj néasleduji.

<<echo=FALSE,results=HIDE>>=
rm(list=1s(all=TRUE))
library(mclust)
y<-c(1,2,2,2,1,3,2,2,2,7,8,9,9,9,10,9,9,14,
8,8,9,9,9,10,11,0,2,2,4,5)
yModel <- mclustModel(y, mclustBIC(y, G=2))
yModel$parameters$mean
Q
ReSeni dle BIC. Prvni vrchol m& soufadnici slozky $x$
\Sexpr{round(yModel$parameters$mean(1], digits=4)}, druhy
pak \Sexpr{round(yModel$parameters$mean[2], digits=4)}.
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Obrazek 1. Odhad hustoty sou¢tem dvou gaussovych krivek

\begin{figure} [hbt]
\centering
<<echo=FALSE, fig=TRUE, width=12>>=
mclustiDplot(y, parameters = yModel$parameters,
z = yModel$z, what="density", identify = FALSE,
ngrid = length(y)*15, lwd=8)
C]
\caption{Odhad hustoty soudtem dvou gaussovjch kiivek}
\label{hustota}
\end{figure}

Zavér

Myslite-li to s programem Sweave vazné, tak si dejte pozor na to, ze editujete
soubor RNW a TEX je v tomto pripadé generovan. Budete-li omylem editovat TEX
soubor, tak si pfi stejného ndzvu RNW spusténim Sweave TEX soubor prepisete.

Profesor Leisch vytvorit také pomtcku vignettes [5], kterd rozsifuje nékteré
moznosti pripravy a prezentovani dokumentace programu R a BioConductor.

V zédvéru Sweave manuélu profesor piSe, ze pracuje od nuly na balicku S4weave,
ktery by mél Sweave nahradit a prekonat v nabizenych moznostech. Mdame se na
co tésit, i kdyz nekoneéné potfeby smrtelnikti bohaté pokryva potencial Sweave.

Zbytek zkouméani nechdvime na vés. S vami i se vSemi cvaliky se lou¢i autor!
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ABSTRAKTY NERECENZOVANYCH
UKAZOK A PREZENTACII

Podujatie Otvoreny softvér vo vzdeldvani, vyskume a v IT rieSeniach nie je len
konferencia v klasickom, akademickom ponimani, ale aj stretnutie Tudi, ktorych
spaja zaujem o otvoreny softvér. Popri recenzovanych prispevkoch bolo

na podujati prezentovanych mnoho dalSich nerecenzovanych prispevkov

a ukaziek vyuzitia otvoreného softvéru a otvorenych informacénych technolégii.

Strucné abstrakty tychto ukazok a prezentacii si uvedené v zavere tejto casti.

Sucastou konferencie s rdzne sprievodné akcie: ,,Otvorend hardvérova

a softvérova poradna“ (skusenejsi pouzivatelia poradia a pomézu vylieéit,
pripadne nainstalovat slobodny softvér), ,Bezpecnostny audit“ (ukazky toho,
ako sa presvedcif, ¢i mame systém a hardvér dostatoéne zabezpeceny a ¢o sa
moze stat, ak nemdme), galéria obrazov ,Matematika a umenie®,
~Moderovana diskusia o §tudijnych programoch SS a VS v oblasti IT*,

ale aj prednasky ,,OSS vo vyuCbe matematiky na Fakulte riadenia

a informatiky ZU“, , Vyucba poéitacovej grafiky na FRI ZU“

a ,,Virtualizacia v pocitacovej uéebni v skole“.

Dalsou neoddelitelnou stiéastou konferencie sa stévaji odborné seminéare
pre ucitelov zakladnych a strednych skol. V tomto ro¢niku si tri:
»,Blender — priestorové modelovanie*, ./ TEX-ujeme radi a veselo*

a ,GeoGebra vo vyucovani matematiky “.

Organiza¢ny vybor OSSConf 2012






GEOGEBRA VO VYUCOVANI MATEMATIKY
WORKSHOP PRE UCITELOV

V poslednych rokoch sa v skolskej matematike objavuji nové vyucovacie meto-
dy zalozené na vyuzivani digitadlneho vyuc¢bového prostredia. Pre Studentov zé-
kladnych a strednych skdl je digitalny svet prirodzenou sucastou ich kazdoden-
ného zivota. Nové hardvérové a softvérové vybavenie skdl prindsaja aj otazky
ohladom ich efektivneho vyuzitia vo vyucovacom procese. VyucCovanie matema-
tiky ma z hladiska didaktiky zvlastne postavenie a didaktika digitalneho vyuco-
vania sa stava jednou zo zakladnych otazok.

Klasické a inovativne vyucovacie metody a formy (napriklad konstruktivizmus,
projektové vyucovanie) maju v digitdlnom prostredi novy rozmer, no vznikaji aj
nové metddy priamo stuvisiace s vyuzivanim IKT (napriklad workshopova metéda,
metdda peer instruction). Softvér GeoGebra mé pre vyucovanie matematiky velky
vyznam hned z viacerych pohladov: je to open-source, teda je volne dostupny
ucitelom aj Studentom, je to dynamicky matematicky softvér spajajici geometriu,
algebru a matematicki analyzu. GeoGebra bola vyvinuta pre tcely vyucovania
matematiky Markusom Hohenwarterom na Univerzite Florida Atlantic.

GeoGebra na internete

Hlavna stranka GeoGebry je na adrese http://www.geogebra.org/|— na tejto
stranke je moznost nainstalovat si softvér, alebo spustit priamo cez Webstart. Su-
castou stranky je pomocnik, materialy na stiahnutie http://www.geogebratube.
org/7lang=sk, informacie o GeoGebra spolocenstve, ako aj informacie o konfe-
renciach a workshopoch. Na stranke http://geogebrawiki.wikispaces.com/
sa nachadzajui materialy roztriedené podla typu skoly a roc¢nika. Stranky sloven-
ského GeoGebra instititu st na http://geogebra.ssgg.sk/|a Wiki o GeoGebre
je nahttp://wiki.geogebra.org/en.

GeoGebra v skolskej matematike — priklady

V skolskej matematike méze ucitel GeoGebru vyuzit:

e Ako motivaciu, motivacny priklad, motiva¢na ukazka na ivod vyucovacej ho-
diny. Ako priklad uvddzame motivacny priklad ako iivod do kvadratickej fun-
kcie na stranke http://elearn.ematik.fmph.uniba.sk/~babinska/kurz/
kurzMatematikal.php?page=vlastnostiFcii (obr. .

e Pri vysvetlovani nového uciva, ako dynamickt vizualizaciu. Prikladom je vizu-
alizacia grafu funkcie sinus http://geogebra.ssgg.sk/Materialy/Slovak/
SinusoidaAplet.html| (obr. [2).


http://www.geogebra.org/
http://www.geogebratube.org/?lang=sk
http://www.geogebratube.org/?lang=sk
http://geogebrawiki.wikispaces.com/
http://geogebra.ssgg.sk/
http://wiki.geogebra.org/en
http://elearn.ematik.fmph.uniba.sk/~babinska/kurz/kurzMatematika1.php?page=vlastnostiFcii
http://elearn.ematik.fmph.uniba.sk/~babinska/kurz/kurzMatematika1.php?page=vlastnostiFcii
http://geogebra.ssgg.sk/Materialy/Slovak/SinusoidaAplet.html
http://geogebra.ssgg.sk/Materialy/Slovak/SinusoidaAplet.html
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Obr. 1. Aplet vlastnosti funkcie. Obr. 2. Vizualizicia grafu funkcie sinus.

e Pri konstruktivistickom pristupe, ako riadené skimanie. Ako priklad uva-
dzame tlohu, ked studenti maji objavit vzfah medzi koeficientami kvadra-
tickej funkcie a grafom funkcie (obr. . Druhy priklad je pre ziakov zédkladnej
skoly, ked objavuju ¢islo 7w heuristickou metédou podobne ako Aristoteles

(obr. ).
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Zmerite hgdnoty parametrov a, b, ¢ kvadratickej funkcie a sledujte jej graf.

Obr. 3. Sktmanie vlastnosti kvadratickej rovnice.

e Studenti mézu vyuzit GeoGebru aj v rdmci projektového vyucovania.

S moznostami vyuzitia GeoGebry sa zoznamujui aj studenti FMFI UK v ramci
predmetov ,Informac¢né a komunikac¢né technolégie 5¢ a ,Didakticky softvér vo
vyucovani matematiky“. Kym prvom kurze sa oboznamia so softvérom ako ta-
kym, jeho zdkladnymi funkciami a moznostami, v rdmci druhého predmetu sa
oboznamia s didaktikou vyuzitia tohto softvéru. Zvysit atraktivnost skolského
matematického vzdeldvania je mozné zaradenim tloh z redlneho zivota a kontex-
tovych tloh, matematickym experimentovanim, miniskiimanim a pod.
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Obr. 4. Aplet heuristickej metédy vypoctu ¢isla 7.

Pre konstruktivisticky pristup vo vyucovani matematiky je velmi vhodné di-
gitalne prostredie GeoGebry. v rdmci projektov pritom Studenti vypracovali nie-
kolko vlastnych ndmetov a metodik. Niektoré z nich sa spristupnené na stranke
http://kniznica.sospreskoly.org/home/index.php?catid=15. V budtcnosti
chceme na tejto stranke uverejnovat aj zaverecné préace ucitelov — absolventov
kontinualneho vzdeldvania ,Digitdlne technolégie vo vyucovani matematiky za-
kladnej a strednej skoly* (informécie st pristupné na http://fmph.uniba.sk/
index.php?id=2951#c5042)

Program seminara GeoGebra vo vyucovani matematiky

Sucastou konferencie OSSConf 2012 je odborny seminéar pre ucitelov zaklad-
nych a strednych §kol ,,GeoGebra vo vyucovani matematiky*, v ktorom sa bu-
deme venovat roéznym tématickym okruhom: Motivacia vyucovania matema-
tiky a fyziky pomocou softvéru GeoGebra (doc. J. Guncaga), GeoGebra
pre buducich ucitelov matematiky na FMFI a v dalSsom vzdelavani
ucitelov (M. Babinskd), Vyuzitie Geogebry pri tvorbe pracovnych lis-
tov (V. Bejdova). Stcastou semindra budu prezentacie ticastnikov (uéitelov)
a zavereény workshop.

Za organizatorov Lilla Korenova


http://kniznica.sospreskoly.org/home/index.php?catid=15
http://fmph.uniba.sk/index.php?id=2951#c5042
http://fmph.uniba.sk/index.php?id=2951#c5042
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BLENDER, ZAKLADY PRACE V 3D PROSTREDI

V stcasnej modernej dobe sa nastupom internetu (HTML5, WebGL), mobil-
nych aplikécii, vizudlnych efektov a multimédii nezastavitelne do popredia pred-
iera 3D grafika a tvorba. Cielom tématického bloku je predstavif program Blen-
der, uzivatelské prostredie v ktorom sa pracuje a jeho zakladni funkcionalitu.
Blender v stcasnosti nie je len nastroj na 3D modelovanie, ale komplexne riesi
problematiku 3D tvorby a jej nasledného vyuzitia napriklad vo filmovej tvorbe,
webovych a inych aplikdciach. Blender je nastroj na modelovanie, daji sa v nom
simulovat niektoré procesy (napr. kvapaliny, ohen a dym, ldtky a pruzné telesd),
tvorit realistické materidly a textury, rendering a postprocesing. S vystupmi je
mozno dalej pracovat a tvorit animéacie alebo hry, ¢i tiez exportovat modely s pri-
slusnymi texttirami a pouzit v dalsich aplikéciach.

Histéria programu siaha az do roku 1988, kedy Ton Roosendaal, spoluzakla-
datel holandského animacného ateliéru ,,NeoGeo“ zacal prvé prace na programe,
ktory v sucasnosti pozname ako Blender. v roku 2002 zalozil Ton neziskovi or-
ganizaciu ,,Blender Foundation“, ktorej zdkladnym cielom bolo najst cestu pre
rozvoj a podporu Blenderu. V juli 2002 Ton Roosendaal jednal s investormi o spri-
stupneni Blenderu ako Open source. Organizicia preto zacala zhanat 100 000 eur
na odkiipenie prav, zdrojového kédu a dusevného vlastnictva. Tato sumu sa po-
darilo ziskat za sedem tyzdnov a v nedelu 13. oktébra 2002 sa stal Blender otvo-
renym programom. Na oslavu tejto vyznamnej udalosti zorganizovala ,Blender
foundation“ prvt Blender konferenciu, ktord sa odvtedy kazdoroc¢ne organizuje
v Amsterdame v Holandsku.

Otvorenost programu je jeho velkou vyhodou a umoznuje neustile program
vylepSovat a to nielen zo strany oficidlnych vyvojarov (Blender institute v Am-
sterdame v Holandsku). Vyznamné st prispevky, rozsirenia a vylepSenia zo strany
nadsencov, pri ktorych sa casto stalo, ze po dopracovani boli zavedené do oficial-
nej verzie. Okrem toho vzniklo mnozstvo doplnkov, ktoré umoznuji a ulahéuju
export a integraciu s inymi aplikdciami, pripadne dalsie pouzitie vystupov prog-
ramu.

V tématickom bloku na konferencii si povieme kratko o histérii a evoltcii Blen-
deru. Dalej sa zozndmime s uzivatelskym rozhranim a zakladmi modelovania.
Ukazeme a skiisime si namodelovat jednoduchy objekt (scénu). V druhej casti
dna sa budeme venovat zlozitejsim modelovacim a renderovacim technikdm (ma-
teridly, textiry, svetlo, tiene) a vSetko toto si budi moct t¢astnici vyskusat.

Za organizatorov Peter Tomasovic
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TEXUJEME RADI A VESELE
ANEB ZAKLADNI A STREDNI SKOLA TEXU

TEX uspokojuje fadu typografickych potieb s tahem na profesionalni tvorbu
dokumentti. Castéjsi a opakovana potieba saze¢i znamend vétsi Sanci, Ze uz to
nékdo ftesil, vyresil a zvefejnil. Tomuto rozsiteni TEXu se v TEXovém svété rika
balicek (angl. package). A Ze jich je! Dokonce muzeme f¥ici, Ze jich je tolik, Ze
pokryji témeér vse, na co si saze¢ského vzpomeneme! Vy nevérite, ze?

Proklepli jsme predméty zakladnich a sttednich skol a prikladame dikaz jejich
existence s odkazem na oficidlni dokumentaci.

Nu, a pokud svij predmét ¢i oblibenou fesenou oblast nevidite, dejte ndm védét
e-mailem ¢i prijdte na seminai pri OSSConf prodiskutovat osobné. Vyresime!

Predmeét-zyk Vybér z uciva Ukazka

merutika — apri-cot [‘aeprs ka:t]

Cesky a slovensky jazyk xcolor, tipa marhula — apri-cot ['erprs ka:t]

Anglicky jazyk tikz-dependency [@\[—m [
PRP$ NN RB VBZ VBG NN
Rusky jazyk amsfonts IoGpuiii menn, yuacrHuku!
A ==
Staroegyptsky jazyk hieroglf [’ﬁ q oS kj
kliwzpzdrs
Japonsky a ¢insky jazyk fontspec /%\ El & ! ’ffj_ill‘jr o
Klingonsky jazyk luaotfload LIN0YA QEITLOTC CYTLL
Predmeét-ie Vybér z uciva Ukazka

Geometrie tkz-euclide

feat-cons
AQP1.PRO GSALGFNYPLERNQTLVQDNVKVSLAFGLSIATL 63
. . AQP2.PRO  GSALQWA...SS....PPSVLQIAVAFGLGIGIL 55
AQP3.PRO GSVAQVVESRGTH. . . .GGFLTINLAFGFAVTLA 63
BlOlOgle teXSh ade AQP4.PRO  GSTINWG...GSENPEPVDMVLISLCFGLSIATM 84
AQP5.PRO  GSALKWP...SA....LPTILQISIAFGLAIGTL 56

consensus


http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/xcolor/xcolor.pdf
http://ftp.cvut.cz/tex-archive/fonts/tipa/tipaman.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/pgf/contrib/tikz-dependency/tikz-dependency-doc.pdf
http://ftp.cvut.cz/tex-archive/fonts/amsfonts/doc/amsfndoc.pdf
http://ftp.cstug.cz/pub/tex/CTAN/fonts/archaic/hieroglf/hieroglf.pdf
http://ftp.cvut.cz/tex-archive/macros/xetex/latex/fontspec/fontspec.pdf
http://ftp.cvut.cz/tex-archive/macros/luatex/generic/luaotfload/luaotfload.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/tkz/tkz-euclide/doc/tkz-euclide-screen.pdf
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/texshade/texshade.pdf
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H,C
AN
. N
Chemie Chemflg CH, CH——CH——CO——O0CH;
mychemistry \ -
HgC—CH\CHZ/CH—O—(,O—(,sHs
Predmét-ika Vybér z uéiva Ukazka

Matematika

Fyzika

Statistika

Informatika

Elektrotechnika

Predmeét-pis

pgfplots, |pst-plot

pst-magneticfield

pst-func

bloques

eltex
circuit__macros

Vybér z uciva

+Ucc

Prirodopis

pst-pdgr

Sue  Paul 7 [Peter Joan


http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/chemfig/chemfig_doc_en.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/mychemistry/mychemistry_en.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/pgf/contrib/pgfplots/doc/latex/pgfplots/pgfplots.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/pstricks/contrib/pst-plot/pst-plot-doc.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/pstricks/contrib/pst-magneticfield/pst-magneticfield-docEN.pdf
http://ftp.cvut.cz/tex-archive/graphics/pstricks/contrib/pst-func/pst-func-doc.pdf
http://ftp.cvut.cz/tex-archive/graphics/pgf/contrib/bloques/example.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/eltex/pri_cz.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/circuit_macros/doc/CMman.pdf
http://ftp.cvut.cz/tex-archive/graphics/pstricks/contrib/pedigree/pst-pdgr/pst-pdgr.pdf
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Zemépis

Déjepis

Predmét-ova

pst-geo

chronology

Vybér z uciva

2005

Vytvarna vychova

Hudebni vychova

Télesné vychova a sport

pst-fill

musixtex

psgo

[ )

A B CDETFGHJ
L d |

00T |

o
SLaaReeE

A B CDETFGHJ

T

Za sbor kantoru:
Cestinar Pavel Sti{z
TEXnik Rudolf Blasko
Sportak Ales Kozubik


http://ftp.cvut.cz/tex-archive/graphics/pstricks/contrib/pst-geo/doc/pst-map2d-doc.pdf
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/chronology/chronology.pdf
http://ftp.cvut.cz/tex-archive/graphics/pstricks/contrib/pst-fill/pst-fill.pdf
http://icking-music-archive.org/software/musixtex/musixdoc.pdf
http://ftp.cvut.cz/tex-archive/graphics/pstricks/contrib/psgo/psgomanual.pdf
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MOTIVACIA VYUCOVANIA MATEMATIKY A FYZIKY
POMOCOU SOFTVERU GEOGEBRA

GUNCAGA, Jan, (SK); JANCEK, Martin, (SK)

Otvoreny softvér Geogebra je vhodny prostriedok ako ilustrovat vysledky zis-
kané pri matematickych a fyzikdlnych vypoctoch. Autori ukdzu ako vhodne mo-
tivovat vyucovanie matematiky a fyziky pomocou Geogebry.

VYUZITIE GEOGEBRY PRI TVORBE
PRACOVNYCH LISTOV

BEJDOVA, Veronika, (SK)

Sucasné trendy zavadzania digitdlnych technolégii do vyucovania sa okrem
iného prejavuju nielen v podobe réznych skoleni a dalsich vzdeldvani ucitelov
z praxe, ale stavaju sa i stucastou vzdeldvania budicich uéitelov na vysokych
skolach. Prikladom tohto tvrdenia je predmet Didakticky softvér vo vyucovani
matematiky, ktory vznikol na pode Fakulty matematiky, fyziky a informatiky
Univerzity Komenského v Bratislave. Odporuca sa Studentom prvého roénika
magisterského studia, patri k skupine povinne volitelnych predmetov. Predcha-
dza mu niekolko povinnych predmetov, v ramci ktorych sa Studenti oboznamuja
s rOznymi softvérmi a ich vyuzitim.

APACHE JMETER A JEHO PQUZI'I:IE
PRI TESTOVANI MAPOVYCH VYHLADAVACICH SLUZIEB

CHLEBEC, Stanislav, (SK)

V tvode bude predstaveny program Apache JMeter. Je to OSS naprogramo-
vany v Jave a da sa spustit z bezného PC s akymkolvek opera¢nym systémom
— podmienkou je nainstalovanie Javy. Pouziva sa na meranie vykonnosti, zata-
7zové testovanie a testovanie funkénosti. V dalsom sa budeme venovat pouzitiu
programu. Program je mozné pouzit pri testovani v roznych situacidch. My sme
ho pouzili pri testovani mapovych vyhladavacich sluzieb, ktoré st dostupné na
webe pomocou HTTP/HTTPS protokolov. Testovanie sa riadilo poziadavkami
smernice Eurépskej tnie INSPIRE. Budeme demonstrovat moznosti programu
na konkrétnych testovacich scenaroch. Osobitne demonstrujeme:

e Scenare: Priprava scendrov pre JMeter umoznuje automatizovat testovaci
proces.

e Komponent HTTP Request: Vieme zostavit HI'TP ziadost GET a POST.

e Komponenty umoznujice viacnasobne a simultanne odosielat ziadosti HT'TP.

¢ Komponenty umoznujice kontrolovat obsah vratenej odpovede pomocou
xpath a regularnych vyrazov.
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¢ Komponenty umoznujice troven vetvenia testovacieho scenéru.

o Komponenty umoziujice spracovania vystupov pomocou skriptovacich
jazykov napr. Javascript.

¢ Komponenty umoznujice pripravit vstupné data v CSV siibore.

GEOGEBRA PRE ]?UD{JCICH U(VJIT‘EBOV‘ MATEMATIKY
NA FMFI A V DALSOM VZDELAVANI UCITELOV

KORENOVA, Lilla, (SK); BABINSKA, Martina, (SK)

Otvoreny softvér GeoGebra za poslednych desat rokov svojej existencie preni-
kol do povedomia ucitelov matematiky na Slovensku a vyuziva sa vo vyucovani
na mnohych zakladnych, strednych ale aj vysokych skolach. V ramci povinne vo-
liteInych predmetov sa s nim oboznamuji aj Studenti FMFI UK (budici uditelia
matematiky) a ucitelia z praxe sa budi méct vzdelavat prostrednictvom kontinu-
alneho vzdelavania aj v oblasti didaktického vyuzitia tohto softvéru. V prispevku
prezentujeme obsah vzdeldvania budicich ucitelov a ucitelov z praxe ohladne
vyuzitia softvéru GeoGebra. Uvidzame aj niekolko ndmetov pre skolskii mate-
matiku.

STATISTICAL MODELING IN GRETL AND ITS USE IN
TEACHING ECONOMETRICS

FALAT, Lukas (SK); ZABOVSKA, Katarina, (SK)

Nowadays, statistical models are very popular in various areas of our life. Eco-
nometrics is not an exception. Econometricians use statistical models to quantify
various problems of economic field. Therefore econometrics is sometimes con-
sidered as a strategic tool for problem solving, decision-making or information
management. No surprise that the selection of a good software is a key point to
make good models in econometrics analysis. Gretl seems to be such a software.
Paper discusses the main features of gretl, its advantages and properties. Later
authors present the use of this software in teaching process of Econometrics.

OPEN SOURCE R AND ADVANCED METHODS OF
PREDICTIVE MODELING

FALAT, Lukas (SK); PANCIKOVA, Lucia, (SK)

Open Source currently offers many opportunities for students, teachers and
researchers in finding unique solutions, creating new approaches. This article
discusses the predictive modeling of economic and financial data in R environment
and R Studio. It refers to the benefits, respectively disadvantages of this approach.
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The authors deal with the chosen means of advanced statistical methods and
machine learning methods in short time series modeling. They show the way to
interesting solutions for the needs of education, science and practice.

ACROTEX, DOTAZNIKY A PHP SKRIPTY
CANECKY, Peter, (SK)

AcroTEX pontika siroké moznosti ako vytvarat dotazniky, testy a nédsledne ich
vyhodnocovat. Ziskané vysledky (kazdej odpovere) je mozné po skonéeni testu
vyhodnotit a nésledne exportovat do databdzy alebo textového siiboru, pripadne
poslat zvolenému uzivatelovi na e-mail.

LOG AND TRACE — THE APPLICATION DIARY
KANIK, Tomasz, (PL); KOVAC, Marian, (SK)

Logging and tracing is the essential part of debugging of applications. The
article deals with advanced Log and Trace system Log4j. There are listed basic
logging and tracing operations troubles and main reasons for usage of the advan-
ced logging systems. The rest of the article describes the Log4j system itself, its
components, features, basic commands and their parameters with a description,
the configuration file and examples of using this system.

AKO VZNIKA CYKLOATLAS
PALENIK, Michal, (SK)

Komunita projektu www.Freemap . sk prevadzkuje rozne druhy mam (turisticka
mapu, autoatlas, lyziarsku mapu, cykloatlas, ...). UkdZeme si ako vznikd cyklo-
atlas: vkladanie udajov (body, cesty), ich nac¢itanie a renderovanie, export, atd.
Predstavime tiez projekt www.oma.sk, ktory slovne popisuje jednotlivé (nielen)
cyklotrasy Slovenska.

CO NOVEHO NA FREEMAPSLOVAKIA
A V OPENSTREETMAP

PALENIK, Michal, (SK)

Projekt www.OpenStreetMap.org je tu s nami uz 8 rokov a projekt www.
Freemap . sk/uz 6 rokov. Pocas tohto obdobia presli obidva sesterské projekty bur-
livym vyvojom. Pocas prednéasky si predstavime dévody vzniku projektov, ich vy-
voj, zameranie a dopad, ale najma novinky ktoré vznikli poc¢as rokov 2011 a 2012.


www.Freemap.sk
www.oma.sk
www.OpenStreetMap.org
www.Freemap.sk
www.Freemap.sk
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JEDNODUCHA TVORBA DOKUMENTOV OBSAHUJUCICH
VYSTUP Z R (RSTUDIO+SWEAVE+KNITR)

KRAL, Pavol, (SK)

Dynamicka tvorba dokumentov obsahujicich vystupy zo Statistického systé-
mu R ndm moze zjednodusit pripravu ¢lankov, prezentécii i testov. V prispevku
predstavime jednoduchy spbsob, ako generovat takéto dokumenty pomocou IDE
RStudio a R balickov Sweave a knitr.

LYX
KRAL, Pavol, (SK)

V prispevku predstavime LyX, program na tvorbu dokumentov s vyuzitim
moznosti INTEX-u bez potreby KIEXsa naucit. Ukdzeme si nastavenie vlastnosti
dokumentu, tvorbu struktiry dokumentu a zoznamu literatiry, vlozenie obsahu,
matematickych vztahov, obrazkov, tabuliek, krizovych odkazov a odkazov na li-
teraturu.

TEXONWEB A ALTERNATIVY
KRAL, Pavol, (SK)

V prispevku stru¢ne predstavime niektoré moznosti online tvorby dokumen-

tov v IATEX-u. Zameriame sa na TEXonWeb, ScribTEX, Verbosus, MonkeyTEXa
ETEX]ab.

PROC SE OPEN SOURCE NEROZSIRUJE TAK RYCHLE,
JAK SI MYSLIME

OTT, Vlastimil, Liberix, (CZ)

Najit, pojmenovat pri¢iny malého rozsireni FOSS. Najit a pokusit se realizovat
¢innosti, které povedou k napravé. Mozné priciny:
e open source firem je malo, ty stavajici nevidi prilezitosti, Spatné se
prezentuji, neznaji potieby trhu,
e nizké povédomi o FOSS, predsudky, nedostacujici feseni, mald nabidka,
e bézny uzivatel nerozumi mnoha pojmum, boji se, voli osvédcéenou jistotu
(=ne FOSS),
e co zménit, aby to bylo lepsi — ve skolstvi, ve firemnim prostoru, ve vefejném
prostoru.
Chtél bych pojmenovat priciny, které technici (programétoti, spravei) nevidi.
Chci najit odpovédi, upozornit na to, ze chyba je hlavné na strané nas, kteii se
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snazime ten soft propagovat. Motivovat nejen studenty k zalozeni firem, prezento-
vat business moznosti open source. Pojmenovat rizika podnikani s FOSS, hledat
vychodiska, najit partnery (akcelerdtory, obchodni komory, velké firmy, asociace
firem apod.).

JAK NA VLASTNI MRAK
HRUSECKY, Michal, (CZ)

Stale vice dat uklddame rtizné po internetu. Mizeme ale témto sluzbam vérit,
kdyz jim svérujeme citliva data? Je to pohodlné, ale je to bezpecné? ownCloud
nabizi pohodli cloudu, ale zadroven umoznuje zachovat si kompletni kontrolu. Pred-
naska ukaze co ownCloud nabizi, jak ho rozbéhnout a jak ho pouzivat.

SVOBODNY ZDRAVOTNICKY SYSTEM GNU HEALTH
JELINEK, Lukas, (CZ)

Soucésti velkého projektu svobodného softwaru GNU je i zdravotnicky infor-
macni systém GNU Health. Béhem necelych ¢tyt let vyvoje usel velky kus cesty
a stal se softwarem, ktery uz rozhodné mé co rict. Tento prispévek ukazuje sou-
casné moznosti systému GNU Health, véetné zhodnoceni kompatibility s prostie-
dim stredoevropského verejného zdravotnictvi.

PRUVODCE TVORBOU DOKUMENTU

RYBICKA, Jiti, (CZ); CACKOVA, Petra, (CZ);
PRICHYSTAL, Jan, (CZ)

Predstaveni publikace zabyvajici se zpracovanim textti na pocitaci. Vznikla
jako vysledek dlouhodobych zkusenosti jak v oblasti vyuky, tak i v praktickych
fesenich.

VIRTUALIZACIA NA DESKTOPOCH
PRIVOZNIK, Michal, (SK)

Virtualizédcia ako moderny trend je skor doménou biznisu, nez desktopového
pouzitia. AvsSak, nielen s najnovsim hardverom je mozné ju pouzit a zaroven aj
profitovat z nej. Preco a ako by mala byt pouzitd? V prezentacii budd ukazané
mnohé priklady a pokryté roézne pripady pouzitia. Od passthrough PCI/USB
zariadeni, cez guest-agentov, nastavovanie QoS na virtualnych NIC, az po mig-
raciu. Taktiez je prezentovanych niekolko nastrojov ako virt-manager a mnohé
iné z virt-* rodiny, libvirt, virsh ako aj ndstroj na integraciu do desktopového
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prostredia (GNOME Boxes). S tymito nastrojmi pouzivatelia uz nie su zatazeni
spravou a udrziavanim, ale mozu z virtualizacie spravit uzitocny nastroj.

ZKUSENOSTI S OTEVRENY‘M SOFTWAREM PRI VYVOJI
SYSTEMU PRO STROJOVE ROZPOZNAVANI KVALITY
V PRUMYSLOVE METALOGRAFII

PRAKS, Pavel, (CZ); KOTAS, Petr, (CZ); KRACIK, Jan, (CZ)

Cilem prispévku je demonstrovat nase zkusenosti s vyvojem systému pro stro-
jové rozpoznavani kvality digitdlnich fotografiif metalografickych vzorkt v primys-
lové metalografii. Vyvijeny systém se skladd ze dvou ¢asti. Prvni ¢ist systému
umoznuje automatickou segmentaci vzorku a automatické nalezeni charakteristik
stfedovych objekti (vad). Druha ¢ast systému automaticky analyzuje nalezené
charakteristiky stfedovych objektt a odhaduje na zakladé vyvinutého statistic-
kého modelu stredovou kvalitu vzorku.

Pti implementaci systému bylo s vyhodou vyuzito otevienych programovych
nastroji, jmenovité OpenCV a NumPy s kompilatorem do bindarniho kédu.

VIZUALNI OBJEKTY

PRAKS, Pavel, (CZ)

Spisovatelé ¢i hudebnici vyuzivaji pro vyjadifovani symboly — znaky abecedy.
Obdobné je tomu i u Vizualnich objekti, které pouzivaji pro vyjadfovani mj. ele-
mentarni matematické funkce.

VYRAZOVANI A UPRAVY NAD PDF SOUBORY
STRIiZ, Pavel, (CZ)

Mezi pravidelné problémy v nakladatelstvi obecné a v kancelarskych predtis-
kovych operacich obzvlast patii seskladani a vyrazovani vstupniho PDF souboru.
Af uz na brozurku, urcené ke slozeni a na skobu, ¢i na ptleni nékolika vytiskti na
fezacce, urcené na vazbu brozovanou ¢i vazanou. Nékdy nam pomize tiskovy ov-
ladac, ale neni to pravidlem. Pomocnikem ndm bude balicek graphicx a predevsim
pdfpages. Na predndsce si ukdzeme skalovani, vybéry a vyfezy stran (pomocni-
kem pii odméfovani ndm bude program PS_View)), dale spojovani PDF soubori
a jejich opatreni zahlavim, zapatim ¢i logem v nékterém rohu. Dalsi typickou


http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/required/graphics/grfguide.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/pdfpages/pdfpages.pdf
http://psview.sourceforge.net/
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situaci je opatieni stran vodoznakem, komentarem ¢i jinym ochrannym prvkem.
Ukézeme si i zdanlivé ndro¢nou operaci opatfeni stran ofezovymi a bigovacimi
znackami (balicky zwpagelayout, crop ¢i piimo pres TikZ).

Pozpatku sefrazené: @ B B B

K rozpilleni na fezacku: |11][22][33]]as]

K prehnut{ vejpil na skobicku: |81/ 27|/ 63| 43]

NA CO VSE POUZIVAME BALICEK TIKZ?
STRIZ, Pavel, (CZ)

Na zaludny to dotaz se da odpovédét, ze témeér na vse, co nam prijde grafického
pod ruce. Od vykresleni vlastniho designu sipek v diagramech, matematickych
pomticek jako je jednotkova kruznice, pres vlastni znaky karet v bridzovych dia-
gramech az po obdlky knih s dvourozmérnou stratifikaci objektii pseudo-nahodné
umistovanych do pozadi. A je toho vic!

Téch mensich i vétsich kreseb ma autor za roky jiz nékolik desitek a postupné
vznikd drobnd kolekce (http://striz8.fame.utb.cz/courses/dep/), ze které
si dovolime vybrat a okomentovat i dalsi vzorky.

Za idedlnich okolnosti ptichozim na konferenci OSSConf2012 predame i jeden
vytistény TikZovy darek.

]

O SAZBE ZDROJOVYCH KODU
STRiZ, Pavel, (CZ)

Pri pripravé studijni pomucky nazvané Sazba v TEXu a kresba v METAPOSTu,
ISBN 978-80-87106-51-8, coz jsou sesbirané materialy a testy klasifikovaného za-
poctu pri vyuce vysokoskolskych studentii, autor narazil na problém, ze soucasné
nastroje sazby zdrojovych kédi mu nevyhovuji, a to ani kalibry balicku listings
¢i nastroji jako je Pygments, WinHighlight| ¢i tisk pres Gedit.

Ze zésadnich to byla nekontrolovatelnost déleni fadkti odstavel a strankového
zlomu, naro¢nd manipulace k¥izovych odkazti na jednotlivé fadky zdrojového
kédu pri zachovani funkénosti kédu, nemoznost v kédu ¢i komentari mit zna-
kovou sadu prfi UTF-8 kédovani, rychlé zapnuti/vypnuti ¢islovani fadka pres vice


http://ftp.cvut.cz/tex-archive/macros/latex/contrib/zwpagelayout/doc/latex/zwpagelayout/zwpagelayout.pdf
http://ftp.cstug.cz/pub/tex/CTAN/macros/latex/contrib/crop/crop.pdf
http://ftp.cstug.cz/pub/tex/CTAN/graphics/pgf/base/doc/generic/pgf/pgfmanual.pdf
http://striz8.fame.utb.cz/courses/dep/
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/listings/listings.pdf
http://pygments.org/
http://www.andre-simon.de/doku/highlight/en/highlight.html
http://projects.gnome.org/gedit/
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kédt, dosdhnout nedélitelnych mezer u jednoznakovych predlozek a spojek v ko-
mentatich ¢i mit stejny barevny design pro kédy TEXu a METAPOSTu. Nejen kdd
vysézet (mysleno feseni tloh), ale i jej spustit a vysazet jeho vysledek (mysleno
zadéni typografickych uloh). Nedejbth chtit do sazby kédu dostat néjaky ten
obréazek jako vykri¢nik nebo otaznik, jak zndme z materidla pro kombinovanou
formu vyuky. Nehovorice o automaticky tvoreném seznamu vysazenych soubort,
poctu jejich zdrojovych radkt a velikosti na trovni bajti.

A7 po mixézi nastroju za prispéni vlastnich Bash koédu a vyuziti balicku TikZ
na oramovani, autor dosdhl chténych vysledkii. I poté vsak bylo co zlepsovat.

30130}
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SAZBA CAROVYCH KODU
STRIZ, Pavel, (CZ)

V lonském sborniku (OSSConf2011) jsme si ukazali sazbu vybranych ¢éro-
vych kédu, praktického problému ve vyrobni sféfe a pfi manipulaci (poStovni,
prepravni a letecké sluzby). Letos o tom pohovoiime a poukdzeme na typické
typografické problémy s ¢arovymi kédy spojenymi. Bude se jednat predevsim
o upravu parametru, které nejsou v dokumentaci balicku pst-barcode| zatim za-
neseny. Déle pak rozmnozeni jednoho ¢arového kédu na sadu na celou tiskovou
stranu ¢i predpripraveny formular, presné umisténi na strané, tisk davky carovych
kédu ¢i jejich umisténi a ofez na potisk CD/DVD.
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SBN 978- 80- 87106- 50- 1
gl ol ! H
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http://ossconf.soit.sk/ossconf_2011
http://ftp.cvut.cz/tex-archive/graphics/pstricks/contrib/pst-barcode/pst-barcode-doc.pdf
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SAZBA SACHOVYCH DIAGRAMU A EXOSACHU
STRIZ, Pavel, (CZ)

Ackoliv se to na prvni pohled nezdé, sazba sachu je naro¢na typograficka oblast.
Na prednédsce bude zminén vyvoj v TEXovém svété az po soucasné vystrelky
balickti chessboard a [xskakl. Dokumentaci neobjevime v TEX Live kolekci, ale az
na CTAN.ORG, coz je drobnd bariéra, kterou prekondame. Zbézné prohlédneme
dostupna [Sachova pismal a problematiku jejich instalace| za TEXovy svét.

Pokud by se nam i presto zdélo, ze je to prochizka ruzovym sadem, na-
hlédneme na problematiku sazby exosachu. Vyuzijeme k tomu forméatt XellTEX
a LualATEX, které umi pfimou praci s pismovymi formaty TTF/OTF.

S I

B I I SR IR

a b cde f g h

ZE SVETA LUATEXU: KNIHOVNY BIGNUM A BIGRAT
STRIZ, Pavel, (CZ)

Sam Donald E. Knuth, autor jadra TEXu, priznal, Ze sice systém vypocetné
pracuje na nejmensich moznych fyzikalnich tiskovych moznostech, ale uz to ne-
plati pro rozméry vétsi ani pro vypocty velkych ¢isel ¢i kontrolu zaokrouhlovani.
Zde prichazi na pomoc LuaTgX, http://www.luatex.org/, jinymi slovy, o tento
druh problému se postara programovaci jazyk Lua, http://www.lua.org/.

V nasem pripadé piimo pouzijeme Lua knihovny BigNumber a BigRational,
http://oss.digirati.com.br/luabignum/, jejich doinstalovanim, pfesnéji na-
kopirovanim do pracovniho adresare.

Uziti je bohaté (vypocty v kombinatorice, financnictvi, fyzice a astronomii),
oviem my si miizeme uvést humornéjsi ukazku sazby pro vipocet 2000, Mize to
prosim nékdo numericky ovérit?

d=2"5000=1412467032139426036835209667016147333668896175184541116813688085857118169842707512558089126316
71152637335603208431366082764203838069979338335971185726639923431051777851865399011877999645131707069373
49821263132375255311121537284403595090053595486073341845340557556673680156558740546469964049905084969947
23579009056175713766182282164342131815209915566771264986517822041740618309392391768613413832940182402258
38692725596147005144243281075275629495339093813198966735633606329691023842454125835888656873133981287240
98000883807366822180426443291089403078902021944057819848826733976823887227990215742030724757051042384586
88725967358918058187277964357530185180866413560128513025467268230092502183280182519073402454498631832656
37987862198511046362985461949587281119139907228004385942880953958816554567625296086916885774828934449941
36241658867532694033256110366455698262220683447421981108187240492950348199137674037982599879141187980271
75838854985751152994717434692411170702303981033786152327937102909926564448428955118303557331520208041579
20090041811951880456705515468349446182731742327685989277607620709525878318766488368348965015474997864119
76544143335692801234411176573533639355787921493700434756820866595871776405929359288751429284355704708916
48764831166156918862038129975556901718921697337552244690324750787978309013215799401273372106943772834399
22280274060798234786740434893458120198341101033812506720046609891160700284002100980452964039788704335302
619337597862052192280371481132164147186514169090917191909376


http://ftp.cvut.cz/tex-archive/macros/latex/contrib/chessboard/chessboard.pdf
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/xskak/xskak.pdf
http://www.tug.org/texlive/
http://ctan.org/
http://www.enpassant.dk/chess/fonteng.htm
http://ftp.cvut.cz/tex-archive/macros/latex/contrib/chessfss/chessfonts_gallery.pdf
http://en.wikipedia.org/wiki/Fairy_chess
http://www.tug.org/xetex/
http://luatex.org/
http://www.luatex.org/
http://www.lua.org/
http://oss.digirati.com.br/luabignum/
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O PRIPRAVE KNIH LOGICKYCH HER
STRIiZ, Pavel, (CZ)

Pii pfipravé vano¢nich dérku (Vanoce 2011) pro netefinky od sestry autor
narazil na zajimavy balik v Linuxovém repozitari, sgt-puzzles. Co ho zaujalo nejvic
bylo, ze lze z prikazového radku generovat zadani, feseni a nechat si nékteré hry
vytisknout do PostScriptu, coz lze snadno prevést do PDF. Dokonce Slo vystupy
zpracovavat z textového souboru. Na tom autor dale stavél, predevsim z pohledu
seskladani her, sepsani jejich zadani a snimkt obrazovek, taktiky, priprav osnov
a kiizovych odkazi mezi zadanimi a resenimi.

Takto vznikly dvé knihy. Jedna jako sbirka 23 her, pod nazvem Vybér 23 lo-
gickych her, ISBN 978-80-87106-52-5, kde jsem pridal mezi logické hry kolekce
navic bridz, bludisté a kakuro i se zapornymi a nulovymi hodnotami na zakladé
uprav existujicich programt napsanych v Pythonu. Za dilezité je potreba zminit,
ze u vetsiny her této kolekce lze nastavit obtiznost, i toho bylo vyuzito.

Druhé kniha byla vice specializovana s rozmanitéjSimi stupni obtiznosti a typi.
Jedna se o knihu Logické hry sudoku, loopy a kakuro, ISBN 978-80-87106-53-2.

Béhem prednasky autor pohovoii hlavné o meznicich ptiprav a vyuzitych na-
strojich. Mezi nejtézsi partie pattilo parsovani bridzovych pétikartovych koncovek
Richarda Pavlicka a kompletni vysdzeni zadani a feseni her kakuro.

Za zajimavost lze zminit, ze volby --save a —-with-solutions byly omezeny
a nespolupracovaly, ale autor, Simon G. Tatham, byl vstiicny a dopracoval to.

Loopy, typ 6x6 (zadéni; FeSeni na str. 122) Loopy, typ 6x6 (FeSeni; zadéni na str. 50)
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http://www.chiark.greenend.org.uk/~sgtatham/puzzles/
http://www.rpbridge.net/9p01.htm
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PRIPRAVA NAHLEDOVYCH KNIH GALERIi: PRUZKUM
STRIiZ, Pavel, (CZ)

Prednaska poukéze z ¢eho se da pripravit ndhledova kniha, predevsim z oblasti
matematiky a uméni, ale mozna dojde i na oblasti jiné. Na tivod prednasky budou
poukazany zajimavé odkazy z http://tessellations.org/| a programy Kali
(kategorie Wallpaper, Frieze a Rosette), KXStitch a Context Free Art (ukazky).

B

Hlavnim tématem budou fraktaly, vcetné relativné nového algoritmu [Flame
Fractal (volné prelozeno jako plamenny fraktdl), predevsim implementovanych
do programt |Apophysis+ApoMap a Incendia (ukazky). Navidzeme pruzkumem
galerii, véetné prozkoumani dostupnych gradientul pro program Apophysis a do-
plnkovych aplikaci u programu Incendia jako jsou [Square Quilts a [Hextiles.

Na zavér nahlédneme na dalsi napady z reSersniho pruzkumu, jako by mohla
byt ndhledové kniha textur, tangramu, vlajek stati, statnich znaki a erbu mést
(ukdzky). Za extrémni lze povazovat myslenky vydéni hernich schémat (Sokoban,
Atomix, Pingus, Berusky, Pysolfc ¢i Fish Fillets). Skon¢ime na zacitku, tedy
v Linuxu, a to u baliku openclipart-svg a openclipart-png (posledni ukazka).



http://tessellations.org/
http://geometrygames.org/Kali/
http://sourceforge.net/projects/kxstitch/
http://www.contextfreeart.org/
http://flam3.com/flame.pdf
http://flam3.com/flame.pdf
http://sourceforge.net/projects/apophysis/
http://apophysis.org/downloads.html
http://www.incendia.net/
http://apophysis.wikispaces.com/Gradients
http://www.incendia.net/wiki/index.php/Square_Quilts
http://www.rfractals.net/hex/index.php
http://openclipart.org/
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