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1 Program Oteviena informatika — Open Informatics,
studijni plany



Bakalarsky program Oteviena informatika

Semestr pfedméty predméty PV
programu oboru volitelné
predméty
1(2) AOBOILAG Z | A4BOIDMA Z | AOB36PR1 Z | A4B99RPH Z | PV
4p+2s 2p+2s 2p+2c 1p+3c Humanitni,
Linearni Algebra Diskrétni Programovani 1 Reseni problémi a ekonomicko-
matematika hry manazersky
2 (L) A4BOIMA2 L | AOBOILGR L | AOB36PR2 L A4B33ALG L | PV
4p+2s 3p+2s 2p+2c 2p+2c Humanitni,
Matematickd Logika a grafy Programovani 2 Algoritmizace ekonomicko-
el manazersky
3(2) AOBO1PSI Z A4BO1JAG Z | AOB35SPS Z | POl PO2
4p+2s 2p+2s 3p+2l
Pravdépodobnost, Jazyky,automaty a Struktury
statistika a teorie gramatiky pocitacovych
informace systému
4 (L) A4B02FYZ L | AOB36APO L | PO7 PO3 PO4
2p+21 2p+21
Fyzika pro OI Architektura
pocitacu
5@) A4B330PT Z PO5 PO6 PV PV
4p+2c
Optimalizace
6 (L) PV PV A4B99BAP L
Humanitni, TBD
ekonomicko- Bakalarska prace
manazersky




Bakalaisky program Oteviena informatika, obor: Pocitacové systéemy

Semestr pfedméty predméty PV
programu oboru volitelné
predméty
1(2) AOBOILAG Z | A4BOIDMA Z | AOB36PR1 Z | A4B99RPH Z | PV
4p+2s 2p+2s 2p+2c 1p+3c Humanitni,
Linearni Algebra Diskrétni Programovani 1 Reseni problémi a ekonomicko-
matematika hry manazersky
2 (L) A4BOIMA2 L | AOBOILGR L | AOB36PR2 L A4B33ALG L | PV
4p+2s 3p+2s 2p+2c 2p+2c Humanitni,
Matematicka Logika a grafy Programovani 2 Algoritmizace ekonomicko-
el manazersky
3(2) AOBO1PSI Z A4BO1JAG Z | AOB35SPS Z | A4B17EAM Z | A4B34EM Z
4p+2s 2p+2s 3p+2l 2p+2¢ 2p+21
Pravdépodobnost, Jazyky,automaty a Struktury Elektfina a Elektronika a
statistika a teorie gramatiky pocitacovych magnetismus mikroelektronika
informace systému
4 (L) A4B02FYZ L | AOB36APO L | A3B330SD L | A4B38DSP L | A4B38NVS L
2p+21 2p+21 3p+2c 2p+21 2p+21
Fyzika pro OI Architektura Operacni systémy a | Distribuované Navrh vestavénych
pocitacu databaze systémy a systému
pocitacové sité
5(2) A4B330PT Z | A4B35PSR Z | A4B32PKS Z | PV PV
4p+2c 2p+2c 2p+2c
Optimalizace Programovani Pocitacové a
systému realného komunikacnf sité
casu
6 (L) PV PV A4B99BAP L
Humanitni, TBD
ekonomicko- Bakalarska prace
manazersky

PO1: Elektfina a magnetismus EAM , [2.2.1], Semestr: Z , Garant: Prof.Ing. Skvor Zbynék CSc. , Rozsah:

2p+2c¢

PO2: Elektronika a mikroelektronika EM , [2.2.2], Semestr: Z , Garant: Ing. Jakovenko Jifi Ph.D. , Rozsah:

2p+21

PO3: Distribuované systémy a pocitacové sit€¢ DSP , [2.2.3], Semestr: L. , Garant: Doc.Ing. Holub Jan Ph.D. ,

Rozsah: 2p+21

PO4: Navrh vestavénych systémt NVS , [2.2.4], Semestr: L , Garant: Ing. Fischer Jan CSc. , Rozsah: 2p+2l
POS5: Programovani systémd redlného ¢asu PSR, [2.2.5], Semestr: Z , Garant: Doc.Dr.Ing. Hanzdlek Zdenék ,

Rozsah: 2p+2c

POG6: Pocitacové a komunikacni sit€ PKS, [2.2.6], Semestr: Z , Garant: Ing. Boh4¢ Leo§ Ph.D. , Rozsah: 2p+2c







Bakalarsky program Oteviena informatika, obor: Informatika a pocitacové védy

Semestr pfedméty predméty PV
programu oboru volitelné
predméty
1(2) AOBOILAG Z | A4BOIDMA Z | AOB36PR1 Z | A4B99RPH Z | PV
4p+2s 2p+2s 2p+2c 1p+3c Humanitni,
Linearni Algebra Diskrétni Programovani 1 Reseni problémi a ekonomicko-
matematika hry manazersky
2 (L) A4BOIMA2 L | AOBOILGR L AOB36PR2 L A4B33ALG L | PV
4p+2s 3p+2s 2p+2c 2p+2c Humanitni,
Matematickd Logika a grafy Programovani 2 Algoritmizace ekonomicko-
el manazersky
3(2) AOBO1PSI Z A4BO1JAG Z | AOB35SPS Z | A4B330SS Z | A4BOINUM Z
4p+2s 2p+2s 3p+2l 2p+2¢ 2p+2c¢
Pravdépodobnost, Jazyky,automaty a Struktury Operacni systémy a | Numerické metody
statistika a teorie gramatiky pocitacovych sité
informace systému
4 (L) A4B02FYZ L | AOB36APO L | A4B33DS L A4B33FLP L | A4B33ZUI L
2p+21 2p+21 2p+2c 2p+2c 2p+2c
Fyzika pro OI Architektura Databazové Funkcionalni a Zaklady umélé
pocitacu systémy logické inteligence
programovani
5(2) A4B330PT Z | A4B33RPZ Z | A4B99SVP ZL | PV PV
4p+2c 2p+2c TBD
Optimalizace Rozpoznédvéni a Softwarovy nebo
strojové uceni vyzkumny projekt
6 (L) PV PV A4B99BAP L
Humanitni, TBD
ekonomicko- Bakalatskd prace
manazersky

PO1: Operacni systémy a sité¢ OSS, [2.4.1], Semestr: Z , Garant: Doc.Ing. Lazansky Jiii CSc. , Rozsah: 2p+2c
PO2: Numerické metody NUM , [2.3.2], Semestr: Z , Garant: Prof.Ing. Navara Mirko DrSc. , Rozsah: 2p+2c
PO3: Funkciondlni a logické programovéani FLP, [2.3.3], Semestr: L., Garant: Ing. Zelezn}’/ Filip Ph.D. , Roz-

sah: 2p+2c

PO4: Zéklady umélé inteligence ZUI, [2.3.4], Semestr: L , Garant: Doc.Dr. Péchoucek Michal MSc. , Rozsah:

2p+2c

POS5: Rozpoznavéni a strojové uCeni RPZ , [2.3.5], Semestr: Z , Garant: Doc.Dr.Ing. Matas Jii{ , Rozsah:

2p+2c

PO6: Softwarovy nebo vyzkumny projekt SVP, [2.4.6], Semestr: Z,L. , Garant: TBD , Rozsah: TBD




Bakalarisky program Oteviena informatika, obor: Sofwarové systémy

Semestr pfedméty predméty PV
programu oboru volitelné
predméty
1(2) AOBOILAG Z | A4BOIDMA Z | AOB36PR1 Z | A4B99RPH Z | PV
4p+2s 2p+2s 2p+2c 1p+3c Humanitni,
Linearni Algebra Diskrétni Programovani 1 Reseni problémi a ekonomicko-
matematika hry manazersky
2 (L) A4BOIMA2 L | AOBOILGR L AOB36PR2 L A4B33ALG L | PV
4p+2s 3p+2s 2p+2c 2p+2c Humanitni,
Matematickd Logika a grafy Programovani 2 Algoritmizace ekonomicko-
el manazersky
3(2) AOBO1PSI Z A4BO1JAG Z | AOB35SPS Z | A4B330SS Z | A4B33SI Z
4p+2s 2p+2s 3p+2l 2p+2¢ 2p+2c¢
Pravdépodobnost, Jazyky,automaty a Struktury Operacni systémy a | Softwarové
statistika a teorie gramatiky pocitacovych sité inZenyrstvi
informace systému
4 (L) A4B02FYZ L | AOB36APO L | A4B33DS L A4B77ASS L | A4B39TUR Z
2p+21 2p+21 2p+2c 2p+2c 2p+2s
Fyzika pro OI Architektura Databazové Architektury Testovani
pocitacu systémy softwarovych uZivatelského
systému rozhrani
5(2) A4B330PT Z | A4B39WA1 L | A4B99SVP ZL | PV PV
4p+2c 2p+2c TBD
Optimalizace Vyvoj webovych Softwarovy nebo
aplikaci vyzkumny projekt
6 (L) PV PV A4B99BAP L
Humanitni, TBD
ekonomicko- Bakalatskd prace
manazersky

PO1: Operacni systémy a sité¢ OSS, [2.4.1], Semestr: Z , Garant: Doc.Ing. Lazansky Jiii CSc. , Rozsah: 2p+2c
PO2: Softwarové inZenyrstvi SI, [2.4.2], Semestr: Z , Garant: Ing. VIi¢ek Tomas CSc. , Rozsah: 2p+2c
PO3: Architektury softwarovych systémi ASS , [2.4.3], Semestr: L., Garant: Ing. VI¢ek Tomas CSc. , Rozsah:

2p+2c

PO4: Testovani uzivatelského rozhrani TUR , [2.4.4], Semestr: Z , Garant: Prof.Ing. Slavik Pavel CSc. , Roz-

sah: 2p+2s

PO5: Vyvoj webovych aplikaci WAL , [2.4.5], Semestr: L , Garant: Prof.Ing. Slavik Pavel CSc. , Rozsah:

2p+2c

PO6: Softwarovy nebo vyzkumny projekt SVP, [2.4.6], Semestr: Z,L. , Garant: TBD , Rozsah: TBD




Magistersky program Oteviena informatika

Semestr pfedméty pro- | pfedméty oboru | PV
gramu volitelné
predméty
1(Z2) A4M33PAL Z | POl PV PV PV
2p+2c Humanitni,
Pokrotild ekonomicko-
algoritmizace manaZersky
2 (L) A4AMOITAL L | AAM35KO L PO2 PO3 PV
3p+ls 3p+2c
Teorie algoritmt Kombinatoricka
optimalizace
3() PO4 PO5 PV PV %4LM99SVP
TBD
Softwarovy nebo
vyzkumny projekt
4 (L) PO6 A4M99DIP L
TBD
Diplomova prace

Upozornéni: Umisténi pfedméti oboru PO1-PO6 se miiZe liSit obor od oboru.
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Mozna varianta magisterského studia pro studenty odjinud

Semestr pfedméty pro- | pfedméty oboru | PV volitelnost
gramu
1(2) A4M33PAL Z | PO2 A4B330PT Z | AOBOIPSI Z PV
2p+2c 4p+2c 4p+2s
Pokrocila Optimalizace Pravdépodobnost,
algoritmizace statistika a teorie
informace
2 (L) A4MOITAL L | A4M35KO L | PO2 PO3 AOBOILGR L
3p+ls 3p+2c 3p+2s
Teorie algoritmu Kombinatorickd Logika a grafy
optimalizace
3(2) PO4 PO5 A4B33RPZ Z PV %4LM99SVP
2p+2¢ ’
Rozpoznédvéni a TBD
strojové uceni Softwarovy nebo
vyzkumny projekt
4 (@) PO6 A4M99DIP L
TBD
Diplomova prace

V pripadé. Ze studenti pfichazeji z jinych bakaldfsky obort neZ z informatickych na FEL, mohou si doplnit
nutné prerekvizity v ramci volitelnych programu.
Studenti, ktefi naopak nutné prerekvizity absolvovali v rdmci bakaldtského programu na FEL si v rdmci voli-
telnych pfedméta zapisuji predméty jinych magistersky programt ¢i oborl v rdmci tzv. minor specializace.
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Magistersky program Otevrena informatika, obor: Uméla inteligence

Semestr pfedméty pro- | pfedméty oboru | PV
gramu volitelné
predméty
1(2) A4M33PAL Z | AAM33RZN Z | PV PV PV
2p+2c 2p+2c Humanitni,
Pokrocila Pokrocilé metody ekonomicko-
algoritmizace reprezentace manaZersky
znalost{
2 (L) A4MOITAL L | AAM35KO L | A4M33PAH L | A4AM33BIA L | PV
3p+ls 3p+2c 2p+2c 2p+2c
Teorie algoritmu Kombinatoricka Plénovani a hry Biologicky
optimalizace inspirované
algoritmy
3(2) A4M33MAS Z | AAM33SAD Z | PV PV %Af‘M99SVP
2p+2c 2p+2c ’
Multi-agentni Strojové uceni a TBD
systémy analyza dat Softwarovy nebo
vyzkumny projekt
4 (L) A4M33AU L | A4M99DIP L
2p+2c¢ TBD
Automatické Diplomova prace
uvazovani

PO1: Pokrocilé metody reprezentace znalosti RZN , [3.2.1], Semestr: Z , Garant: Ing. Klema Jif{ Ph.D. , Roz-

sah: 2p+2c

PO2: Planovani a hry PAH, [3.2.2], Semestr: L., Garant: Doc.Dr. Péchoucek Michal MSc. , Rozsah: 2p+2c
PO3: Biologicky inspirované algoritmy BIA , [3.2.3], Semestr: L. , Garant: Ing. Kubalik Jifi Ph.D. , Rozsah:

2p+2c

PO4: Multi-agentni systémy MAS , [3.2.4], Semestr: Z , Garant: Doc.Dr. Péchoucek Michal MSc. , Rozsah:

2p+2c

POS5: Strojové udeni a analyza dat SAD , [3.4.4], Semestr: Z , Garant: Ing. Zelezny Filip Ph.D. , Rozsah:

2p+2c

PO6: Automatické uvazovani AU , [3.2.6], Semestr: L , Garant: Prof.RNDr. gtépénkové Olga CSc. , Rozsah:

2p+2c
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Magistersky program Oteviena informatika, obor: Pocitacové inzenyrstvi

Semestr pfedméty pro- | pfedméty oboru | PV
gramu volitelné
predméty
1(Z2) A4M33PAL Z | AOM3SPII Z PV PV PV
2p+2c 2p+2c Humanitni,
Pokrocila Prﬁmyslovai ekonomicko-
algoritmizace informatika a manaZersky
internet
2 (L) A4MOITAL L | AAM35KO L | A4M34ISC L | A4M350SP L | PV
3p+ls 3p+2c 2p+21 2p+2c
Teorie algoritmu Kombinatoricka Integrované Open-Source
optimalizace systémy na Cipu programovan{
3(2) A4M38KRP Z | AAM36PAP Z PV PV %4];M99SVP
2p+2c¢ 2p+2¢ ’
Komunikaéni Pokrocilé TBD
rozhrani po¢itact architektury Softwarovy nebo
pocitatii vyzkumny projekt
4 (L) A4M38AVS L | A4AM99DIP L
2p+21 TBD
Aplikace Diplomova prace
vestavnych systému

PO1: Primyslova informatika a internet PII, [3.3.1], Semestr: Z , Garant: Ing. Susta Richard Ph.D. , Rozsah:

2p+2c

PO2: Integrované systémy na Cipu ISC , [3.3.2], Semestr: L , Garant: Ing. Jakovenko Jifi Ph.D. , Rozsah:

2p+21

PO3: Open-Source programovani OSP , [3.6.2], Semestr: L., Garant: Doc.Dr.Ing. Hanzalek Zden¢k , Rozsah:

2p+2c

PO4: Komunika¢ni rozhrani pocitaci KRP , [3.3.4], Semestr: Z , Garant: Doc.Ing. Kocourek Petr CSc. , Roz-

sah: 2p+2c

POS5: Pokrotilé architektury politatd PAP , [3.3.5], Semestr: Z , Garant: Doc.Ing. Snorek Miroslav CSc. ,

Rozsah: 2p+2c

PO6: Aplikace vestavnych systému AVS , [3.3.6], Semestr: L., Garant: Ing. Fischer Jan CSc. , Rozsah: 2p+21
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Magistersky program Oteviena informatika, obor: Pocitacové vidéni a digitalni obraz

Semestr pfedméty pro- | pfedméty oboru | PV
gramu volitelné
predméty
1(Z2) A4M33PAL Z | A4M33DZO Z | PV PV PV
2p+2c 2p+2c Humanitni,
Pokrocila Digitdlni obraz ekonomicko-
algoritmizace manaZersky
2 (L) A4MOITAL L | A4AM35KO L A4M33MPV L | AAM33TZ L PV
3p+ls 3p+2c 2p+2c 2p+2c¢
Teorie algoritmt Kombinatorickd Metody Teoretické zaklady
optimalizace pocitacového vidéni | vidéni,grafiky a
interakce
3(2) A4M33SAD Z | AAM33TDV Z | PV PV %iM99SVP
2p+2c¢ 2p+2¢ 5
Strojové uceni a 3D pocitacové TBD
analyza dat vidéni Softwarovy nebo
vyzkumny projekt
4 (L) A4M39VG L A4M99DIP L
2p+2c TBD
Vypocetni Diplomova prace
geometrie

PO1: Digitdlni obraz DZO, [3.4.1], Semestr: Z , Garant: Prof.Ing. Hlavd¢ Viclav CSc. , Rozsah: 2p+2c

PO2: Metody pocitacového vidéni MPV , [3.4.2], Semestr: L , Garant: Doc.Dr.Ing. Matas Jifi , Rozsah: 2p+2c
PO3: Teoretické zaklady vidéni,grafiky a interakce TZ , [3.5.4], Semestr: L , Garant: Prof.Ing. Hlava¢ Vaclav
CSc. , Rozsah: 2p+2c
PO4: Strojové uceni a analyza dat SAD , [3.4.4], Semestr: Z , Garant: Ing. Zelezny Filip Ph.D. , Rozsah:

2p+2c

POS5: 3D pocitacové vidéni TDV , [3.4.5], Semestr: Z , Garant: Doc.Dr.Ing. S4ra Radim , Rozsah: 2p+2c
PO6: Vypocetni geometrie VG , [3.4.6], Semestr: L , Garant: Prof.Ing. Zara Jifi CSc. , Rozsah: 2p+2c
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Magistersky program Oteviena informatika, obor: Pocitacova grafika a interakce

Semestr pfedméty pro- | pfedméty oboru | PV
gramu volitelné
predméty
1(2) A4M33PAL Z | AAM39APG Z | AAM39NUR Z | PV PV
2p+2c 2p+2c 2p+2c Humanitni,
Pokrocila Algorltmy Navrh ekonomicko-
algoritmizace pocitacové grafiky uzivatelského manaZersky
rozhran{
2 (L) A4MOITAL L | AAM35KO L | A4M39DPG L | A4M33TZ L PV
3p+ls 3p+2c 2p+2c 2p+2c
Teorie algoritmu Kombinatoricka Datové struktury Teoretické zaklady
optimalizace pocitacové grafiky vidéni,grafiky a
interakce
3(2) A4M39MMA Z | PV PV PV %Af‘M99SVP
2p+2c ’
Multimédia a TBD
pocitatova animace Softwarovy nebo
vyzkumny projekt
4 (L) A4M39VIZ L | A4M99DIP L
2p+2c¢ TBD
Vizualizace Diplomova prace

PO1: Algoritmy po&itatové grafiky APG , [3.5.1], Semestr: Z , Garant: Prof.Ing. Zéra Jifi CSc. , Rozsah:

2p+2¢

PO2: Névrh uzivatelského rozhrani NUR , [3.5.2], Semestr: Z , Garant: Prof.Ing. Slavik Pavel CSc. , Rozsah:

2p+2c

PO3: Datové struktury po&itatové grafiky DPG , [3.5.3], Semestr: L , Garant: Prof.Ing. Zara Jifi CSc. , Rozsah:

2p+2c

PO4: Teoretické zaklady vidéni,grafiky a interakce TZ , [3.5.4], Semestr: L , Garant: Prof.Ing. Hlava¢ Vaclav
CSc. , Rozsah: 2p+2c
POS5: Multimédia a pocitacova animace MMA , [3.5.5], Semestr: Z , Garant: Ing. Berka Roman Ph.D. , Rozsah:

2p+2c

POG6: Vizualizace VIZ, [3.5.6], Semestr: L , Garant: Prof.Ing. Slavik Pavel CSc. , Rozsah: 2p+2c
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Magistersky program Oteviena informatika, obor: Softwarové inzenyrstvi

Semestr pfedméty pro- | pfedméty oboru | PV
gramu volitelné
predméty
1(Z2) A4M33PAL Z | A4M33NMS Z | PV PV PV
2p+2c 2p+2c Humanitni,
Pokro¢ild Névrh a ekonomicko-
algoritmizace modelovani manaZersky
softwarovych
systému
2 (L) A4AMOITAL L | AAM35KO L | A4M350SP L | AOM33PIS L | PV
3p+ls 3p+2c 2p+2c¢ 2p+2c
Teorie algoritmi Kombinatoricka Open-Source Priimyslové
optimalizace programovani{ informacni systémy
3@) A4MTTAOS Z | AAM33TVS Z | PV PV %4LM99SVP
2p+2c 2p+2c ’
Architektury Testovani a TBD
orientované na verifikace software Softwarovy nebo
sluzby vyzkumny projekt
4 (L) A4AMT77TWA2 L | AAM99DIP L
2p+2c TBD
Vyvoj webovych Diplomova prace
aplikaci 2

PO1: Navrh a modelovani softwarovych systémti NMS , [3.6.1], Semestr: Z , Garant: Doc.Ing. Kouba Zdenék
CSc., Rozsah: 2p+2c
PO2: Open-Source programovéani OSP , [3.6.2], Semestr: L., Garant: Doc.Dr.Ing. Hanzdlek Zden€k , Rozsah:

2p+2c

PO3: Priimyslové informacéni systémy PIS , [3.6.3], Semestr: L. , Garant: Ing. Vi¢ek Tomas CSc. , Rozsah:

2p+2c

PO4: Architektury orientované na sluzby AOS , [3.6.4], Semestr: Z , Garant: Ing. MatouSek Kamil Ph.D. ,

Rozsah: 2p+2c

POS5: Testovéni a verifikace software TVS , [3.6.5], Semestr: Z , Garant: Ing. Mafik Radek CSc. , Rozsah:

2p+2¢

PO6: Vyvoj webovych aplikaci 2 WA2 , [3.6.6], Semestr: L , Garant: Ing. MatouSek Kamil Ph.D. , Rozsah:

2p+2¢
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2 Bakalarsky program

2.1 Predmety programu
2.1.1 AOBO1LAG: Linearni Algebra

Nazev: Linearni Algebra

Garant: Prof RNDr. Ptak Pavel DrSc.

Prednasejici: Ing. Hor¢ik Rostislav Ph.D.

Semestr: Z

Rozsah: 4p+2s

Kredity: 7

Anotace: Tento kurs pokryva tivodni partie linearni algebry. Soustiedi se na spiiznéné pojmy linearniho pro-
storu a linedrni transformace (linedrni nez4vislost, baze a soufadnice) a matice (determinanty, inverzni matice,
matice linedrniho zobrazeni, vlastni ¢isla). Aplikace zahrnuji feSeni soustav linearnich rovnic, geometrii 3-
dimenzionélniho prostoru (v€etné skaldrniho a vektorového soucinu) a feSeni linedrnich diferencidlnich rovnic.

Osnova:

Uvod, polynomy.

Linearni prostory, linearni zavislost a nezavislost.

Béze, dimenze, soufadnice vektoru v bazi.

Matice, operace s maticemi, determinanty. Inverzni matice.
Soustavy linedrnich rovnic.

Linedrni zobrazeni. Matice linedrniho zobrazeni.

Volné vektory. Skaldrni a vektorovy soucin.

Lineérni Gtvary v bodovém prostoru dimenze 3.

s v

Vlastni ¢isla a vlastni vektory matice a linearniho zobrazeni.

O e NNk W =

_
e

Podobnost matic, matice podobna diagondlni matici.

—_—
—

. Zobecnéné vlastni vektory.

—
\S]

. Soustavy linedrnich diferencidlnich rovnic 1. fadu s konstantnimi koeficienty.

—_
98]

. Linedrni diferencidlni rovnice fddu n s konstantnimi koeficienty.

14. Rezerva.
Cviceni:
Polynomy.
Priklady linedrnich prostord, linedrni nezavislost.
Béze, soufadnice vektoru v bazi.
Determinanty. Vypocet inverzni matice.
Soustavy linearnich rovnic.
Priklady linedrnich zobrazeni.

Matice linedrniho zobrazeni a zmény béze.

Skalarni a vektorovy soucin v geometrii. Pfimky a roviny.

Y e N o R W=

Vlastni ¢isla a vlastni vektory matice.

,_
e

Diagonalizace matic.
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11. Zobecnéné vlastni vektory a aplikace.

12. Soustavy linearnich diferencidlnich rovnic.
13. Linearni diferencidlni rovnice fadu n.

14. Rezerva

Literatura:

1. Pték, P.: Introduction to Linear Algebra. CVUT, Praha, 2005.
2. Krajnik, E.: Zéklady maticového poétu. CVUT Praha, 2006.
3. P. Olsak: Uvod do algebry, zejména linedrni, skriptum FEL CVUT, Praha 2007.

Linear Algebra

Annotation: This course covers introductory topics of linear algebra. The main focus is on the related notions
of linear spaces and linear transformations (linear independence, bases and coordinates) and matrices (deter-
minants, inverse matrix, matrix of a linear mapping, eigenvalues). Applications include solving systems of
linear equations, geometry in 3-space (including dot product and cross product), and solving linear differential
equations.

Lectures:

—

. Introduction, polynomials.

. Linear spaces, linear dependence and independence.

. Basis, dimension, coordinates of vectors.

. Matrices, operations, determinants. Inverse matrix.

. Systems of linear equations.

. Linear mappings. Matrix of a linear mapping.

. Free vectors. Dot product and cross product.

. Lines and planes in 3-dimensional Euclidean space.

. Eigenvalues and eigenvectors of matrices and linear mappings.

O 0 1 N Lt & LI

—
=)

. Similarity of matrices, matrices similar to diagonal matrices.

. Generalized eigenvectors.

12. Systems of linear differential equations of 1st order with constant coefficients.
13. Linear differential equations of order n with constant coefficients.

14. Back-up class.

—_—
[a—

Labs, seminars:

1. Polynomials.
2. Examples of linear spaces, linear independence.
3. Basis, coordinates of vectors.
4. Operations with matrices, determinants. Finding inverse matrix.
5. Systems of linear equations.
6. Examples of linear mappings.
7. Matrix of a linear mapping, change of basis.
8. Dot product and cross product in geometry. Lines and planes.
9. Figenvalues and eigenvectors of matrices.
10. Diagonalization of matrices.
11. Generalized eigenvectors and applications.
12. Systems of linear differential equations.
13. Linear differential equations of order n.
14. Back-up class.

References:

1. P. Ptak: Introduction to Linear Algebra. CVUT, Praha, 2005.
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2.1.2 A4B01DMA: Diskrétni matematika

Nazev: Diskrétni matematika

Garant: Doc.Mgr. Habala Petr Ph.D.
Prednasejici: Doc.Mgr. Habala Petr Ph.D.
Semestr: Z

Rozsah: 2p+2s

Kredity: 7

Prerekvizity: Zadné

Anotace: Cilem kursu je uvést studenty do nékterych oblasti matematiky mimo b&Zné probiranou spojitou ma-
tematiku. Spole¢nym jmenovatelem je diskrétni piistup, kombinatorické mysleni a ndhled do zplisobu mySleni a
zépisu v matematice. Kurs pfibliZi témata mohutnosti mnoZin a vlastnosti pfirozenych &isel, relace na mnoZing,
binomickou vétu a kombinatoriku, matematickou indukeci a rekursi.

Osnova:

—

—_

13.
14.

D A i

MnoZiny a jejich mohutnost, spocetné a nespocetné mnoZiny.
Cela cisla, prvocisla, Eukleidiv algoritmus.

Binérni operace a jejich vlastnosti.

Binarni relace na mnoziné, relace ekvivalence.

Relace mod n na mnoziné celych Cisel.

Relace usporadani.

Matice relaci, relacni databaze.

Binomicka véta a jeji aplikace, vlastnosti kombinac¢nich ¢&isel.
Odhady binomickych koeficientt, princip inkluze a exkluze.
Matematickd indukce a jeji vyuZiti.

. Matematické indukce jako néstroj pro feSeni tloh rekursi.
. Vypocet ¢asové narocnosti rekursivnich algoritmt, feSeni rekursivnich rovnic s konstantnimi koeficienty

- homogenni rovnice.
Reseni nehomogennich rekursivnich rovnic s konstantnimi koeficienty.
Rezerva.

Cviceni:

[a—

—_—

e A

Bijekce, spocetné mnoZiny.
Vlastnosti ¢isel.

Vlastnosti bindrnich operaci.
Pocitani modulo n.

Vlastnosti bindrnich relaci.
Ekvivalence a uspofadéni.
Matice relaci, relacni databaze.
Kombinatorika, binomicka véta.
Kombinatorika.

Diikazy matematickou indukci.

. Matematickd indukce a rekurse.

. Nérocnost algoritmil. ReSeni homogennich rekursivnich rovnic.

. ReSeni nehomogennich rekursivnich rovnic s konstantnimi koeficienty.
14.

Rezerva.

Literatura:

1.
2.
3.
4.

M. Demlov4, B. Pondélicek: Matematick4 logika. CVUT Praha, 1997.
R. Johnsonbauch: Discrete Mathematics, 4th edition, 1997,

K.H.Rosen: Discrete matematics and its aplications, McGraw-Hill, 1998.
Fakultni stranky pfednésejiciho.
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Discrete mathematics

Annotation: The aim of the course is to introduce students to some areas of mathematics outside of the custo-
mary continuous mathematics. The common denominator here is a discrete approach, combinatorial thinking
and insight into mathematical reasoning and notation. The course will explore notions of cardinality and pro-
perties of natural numbers, relations on sets, binomial theorem and combinatorics, mathematical induction and
recurrence.

Lectures:

. Sets and their cardinality, countable and uncountable sets.
. Integers, primes, Euclid’s algorithm.
. Binary operations and their properties.

. Binary relations on a set, equivalence.

1
2
3
4
5. Modulo n relation on the set of integers.
6. Partial ordering.

7. Matrix of relation, relation database.

8. Binomial theorem and its applications, properties of combinatorial numbers.
9. Estimating binomial coefficients, principle of inclusion and exclusion.

10. Matematical induction and its applications.

11. Matematical induction as a tool for solving recurrence relations.

12. Evaluating time complexity of recursive algorithms, solving homogeneous recurrence equations with
constant coefficients.

13. Solving non-homogeneous recurrence equations with constant coefficients.

14. Back-up class.
Labs, seminars:

. Bijections, countable sets.

. Properties of numbers.

. Properties of binary operations.
. Counting modulo n.

1
2
3
4
5. Properties of binary relations.
6. Equivalence and partial ordering.
7. Relation matrix, relation database.
8. Combinatorics, binomial theorem.
9. Combinatorics.

10. Proofs by mathematical induction.

11. Matematical induction and recurrence.

12. Complexity of algorithms. solving homogeneous recurrence equations.

13. Solving non-homogeneous recurrence equations with constant coefficients.

14. Back-up class.
References:

1. M. Demlova: Mathematical Logic. CVUT Praha, 1999.
2. R. Johnsonbauch: Discrete Mathematics, 4th edition, 1997,
3. K.H.Rosen: Discrete matematics and its aplications, McGraw-Hill, 1998.

4. Lecturer’s official homepage.
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2.1.3 AOB36PR1: Programovani 1

Nazev: Programovani 1

Garant: Doc.Ing. Jelinek Ivan CSc.

Prednasejici: Ing. Balik Miroslav Ph.D. / Doc.Ing. Jelinek Ivan CSc.
Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: —

Anotace: Cilem predmétu je seznamit studenty s tématy zdkladni prace s prostfedim pro vyvoj programd,
uvod do jazyka JAVA, vyvoj programu, imperativni programovani, zdkladni fidici a datové struktury, funkce,
pole, zdklady objektového programovéni, proudy a soubory. Student je schopen sestavit a odladit jednoduchy
program v Javé

Osnova:

1.

A

=~

11.

12.
13.

14.

Zakladni pojmy vypocetni techniky, operacni systém, software, prekladac, interpret, programovaci ja-
zyky, syntaxe, sémantika

Koncepce Javy, zdkladni vlastnosti, sou¢asnd podoba a vyvoj, ivod do jazyka, zpracovani programu,
vnitfni forma, vyvojova prostiedi

Struktura programu, vyvoj programu, ladéni programu, vyvojova prostfedi aplikace, prvni program
Zakladni pojmy imperativniho programovani, proménnd, operatory, jednoduché datové typy, pfifazeni
Vyrazy, vstup a vystup, fidici struktury, vétveni, cyklus

Funkce, procedury, parametry, statické proménné, lokalni proménné, blok, princip pridélovani paméti
proménnym, halda, zdsobnik

Pole, referencni proménnd typu pole, pole jako parametr, funkce typu pole

. Rozklad problému na podproblémy, princip rekurze a iterace

. Implementace tabulky a mnoZiny pomoci pole, vicerozmérné pole, kolekce a kontejnery v Javé
10.

Principy objektového piistupu, tiidy, tfida jako programovd jednotka, tfida jako zdroj funkci, tfida jako
datovy typ, statické a instancni metody,

Struktura objektu, dynamicky charakter objektu, konstruktory, vlastnosti konstruktord, pfetézovani, in-
stance tfidy, autorizovany piistup

Tridy a dédi¢nost, hierarchie tiid, dédéni, kompozice, abstraktni tiidy, polymorfismus

Soubory a proudy, soubor jako posloupnost byti,ivod do zpracovani vyjimek, uklddani/Cteni primi-
tivnich typu, primitivnich typt a objekti (fetézci), objekti do souboru - serializace

Rezerva

Cviceni:

H_
—_ O

A S BN U o e

Seznameni s pocitacovou ucebnou a vypocetnim prostiedim
Seznameni s vyvojovym prostiedim pro programovani

Struktura programu v jazyku Java

Odladéni trividlnich dloh ve vyvojovém prostiedi, spusténi mimo néj
Sekvence, vstup, vystup, vétveni

Cykly

Pole, zadani semestréalni prace

Resent sloit&js{ dlohy, rozklad na podproblémy

Procedury a funkce

Tridy a objekty I

. Tridy a objekty II
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12.
13.
14.

Soubory a proudy
Test
Zépocet

Literatura:

1.

A

Zakhour, S: The Java Tutorial: A Short Course on the Basics, 4th Edition,Amazon, 2006, ¢esky pieklad
2007

Herout, P.: Uebnice jazyka Java, Kopp, 2007

Hawlitzek, F: Java 2, Addison-Wesley, 2000, ¢esky preklad 2002
http://service.felk.cvut.cz/courses/X36 AVT/
http://service.felk.cvut.cz/courses/X36ALG/

Programming 1

Annotation: The aim of the course is to teach the students: basic interactions with user interface and to program
development system, introduction to JAVA, basic control flow structures and data structures, functions, arrays,
object-oriented programming concepts, streams and files. The students are able to construct and debug a simple
program in Java.

Lectures:

1.

Basic terms of information technology and computer technology, operating systems, software, compiler,
interpreter, programming languages, syntax, semantics

Java conception, basic properties, course and trends, introduction in the language, program processing,
byte code

. Program structure in Java, program construction, program debugging, applications development systems,

a simple program

Basic properties of imperative programming, algorithm development, variables, operators, simple data
objects, assignment

Expressions, I/O- reading and writing, control flow structures, conditions, loops, iteration

Functions, procedures, parameters, parameter passing, static variables, local variables, block, memory
management for functions and variables, heap, stack

7. Array, reference variable, array as a parameter, function of array type

10.

11.

12.
13.

14.

Decomposition of problem into sub-problems, principle of recursion and iteration

. Implementation of tables and sets by means of array, multidimensional array, collections, containers in

Java

Principles of object-oriented programming, classes, class as a programming unit, class as an origin of
data type, static and instance variable

Structure of the object, dynamic character of objects, constructors, constructor properties, instance of a
class, overloading, authorized access

Classes, inheritance, hierarchy of classes, composition, abstract classes, polymorphism,

Files and streams, file as a sequence of bytes, introduction to exceptions, writing/reading of primitive
types, primitive types and objects (strings), objects, serialization

Reserve

Labs, seminars:

1.
2.
3.

Introduction to computing system of the university
Introduction to program development system
Structure of the program in Java
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Debugging of trivial tasks in program development system, running out of it
Program sequences, input, output, control flow structures

Cycles

Arrays, assignment of a semester task

Non-simple problem solving, decomposition problem to sub-problems

e N A

Functions and procedures
10. Classes and objects I

11. Classes and objects II

12. Files and streams

13. Test

14. Credit

References:

1. Zakhour, S: The Java Tutorial: A Short Course on the Basics, 4th Edition, Amazon, 2006
2. Hawlitzek, F: Java 2, Addison-Wesley, 2000
3. Eckel, B: Thinking in Java 2, Prentice Hall, 2000
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2.1.4 A4B99RPH: Reseni problému a hry

Nizev: Reseni problémi a hry

Garant: Ing. Svoboda Toméas Ph.D.
Prednasejici: Ing. Svoboda Tomas Ph.D.
Semestr: Z

Rozsah: 1p+3c

Kredity: 6

Prerekvizity: Zadné

Anotace: Hlavni motivaci je naudit studenty pfemyslet o problémtl inZenyrskym zpisobem. Rozmysleni dlohy,
dekompozice, definovani rozhrani, zpisob testovani jednotlivych mezikroki, ovéfeni a testovani dspéSnosti
celé dlohy.

Prace na zajimavych projektech by méla pfirozenym zptisobem privést studenty k otazkam, které by si studenti
méli poklddat v teoretickych pfedmétech. Studenti by se méli na t€Zké predméty t&Sit, protoze se porddné dozvi,
*pro¢* jim to nefungovalo.

Ukazat, Ze informatika na FEL je zajimava, Ze to neni jenom suché programovani GUI, ¢i nezazivnych aplikaci.
Obecné, Ze je to vice neZ jen samotné kédovani.

Primarnim cilem, neni aby studenti vypracovali bezchybné, ale aby se naucili klast podstatn€ otazky.
Pfedpoklddame, Ze tymy se budou pfirozené sdruZovat na zékladé a) zdjmu o téma, b) podobnych znalosti, napf.
programovaciho jazyku. Tvorba tymu bude podpoiena webovym programem. Vétsina dloh mizZe ptipadné byt
pouZita i vice tymy. Prace tymu pak miize mit i charakter soutéZe "o zakdazku”. Kazd4 tloha bude mit garanta-
cvikiciho, ktery bude sledoval tsil{ svych tymu a koordinoval s ostatnimi. Sir§i mnoZina tloh vznikne na zaklad&
vétsi diskuse pres jednotlivé obory.

Osnova:

motivaéni pfednaska o vybranych problémech computer science a umélé inteligence
motivacni pfednédska o vybranych problémech computer science a umélé inteligence
prednaska o zdkladech inZenyrského postupu. Dekompozice problému, testovani.
prednaska o bibliografickych zdrojich a praci s nimi.

predniska o organizaci projektu, lifecycle, pldnovani projektu

prednaska o dokumentaci a prezentaci projektu

Nk w =

prednaska o tymové prici a pouZivani systému pro kolaborativni préci, verzovani, atp
Cviceni:

1. MnoZina je zatim nutné nedplna.

2. Spam filtr. Jednoduchd detekce zprav na zdklad€ vyskytu podezielych slov. K dispozici trénovaci i testo-
vaci mnoZina

3. Detektor plagidtu v pdf dokumentech. Oobdobnd uloha jako spam filtr. Trénovaci mnoZina je obvykle
mal4. Jde spiSe o tlohu porovnavéani dokumentu.

4. Rozpoznavani ¢isel PSC. Predpripravené obrazy. Opét trénovaci a testovaci mnozina.

5. Hledani cesty pro mobilniho robota. Jednoduché bludisté, scéna obsahujici jednoduché geometrické ob-
jekty. dkolem je nalézt cestu pro robota z bodii A do bodit B. Kritérium optimality mtze byt rtizné.

6. Pldnovéni prepindni semaforu. Pro maximalni hladkost dopravy. Reseni nahodnych vstupt

7. Databaze videi. Prohleddni disku na pritomnost videil. Ziskdni snimku a vyrobeni jeho zmenSené vari-
anty. Vyrobeni html stranek s ndhledy a pfimymi odkazy na videa.

8. Konferencni sw. Extrakce relevantnich udajii z emailu a vytvoreni prehledné html stranky, on-line update
Literatura:

1. Dodé indivuddlné vedouci tloh. V zdvislosti na zvoleném tématu a prostfedcich feSeni.
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Solving problems and other games

Annotation: The main motivation is to let students to deal with real-world problems properly. When working
in teams on real problems the student shall learn how to decompose the big problem, how to define interfaces,
how to test and validate individual steps and so on. Many problems will actually be beyond the first-year-
student skills. And many problem will not be solved in the optimal way. The unsolved parts should motivate
the students to study difficult theoretical subjects. They should generate the important questions. Ideally, at the
end of the subject, the student should be eager to study deeper about informatics.

Lectures:

. Motivation lecture about selected problems in computer science and artificial intelligence.
motivation lecture about selected problems in computer science and artificial intelligence.
. Essentials of engineering work. Problem decomposition, testing, verification.

. Bibliographic resources, finding relevant previous work, how to avoid plagiarism.

. Project organization, planning, lifecycle.

. Project documentation and presentation

I Y N P

. Team work, software for versioning, collaborative work.
Labs, seminars:

. An incomplete list of possible tasks.

. Spam filter. How to represent frequency of bad words.

. Plagiarism detection in text documents. Similar task as the spam filter.
. Zip code optical character recognition.

. Traffic light switching for the maximally fluent traffic in urban areas.

1

2

3

4

5. Finding the optimal path for a mobile robot through the labyrinth.

6

7. Organization of multimedia data. How to organize them automatically, ideally according to the content.
8

. Software for checking conference deadlines. Call for papers are coming by email. How to transfer the
content into a structured www page.

References:

1. Will be provided individually depending on the selected task.
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2.1.5 A4B01MA2: Matematicka analyza

Nazev: Matematicka analyza

Garant: Doc.Mgr. Habala Petr Ph.D.
Prednasejici: Doc.Mgr. Habala Petr Ph.D.
Semestr: L

Rozsah: 4p+2s

Kredity: 8

Prerekvizity: Linearni algebra

Anotace: Jde o rychly kurs standardnich zékladt spojité matematiky. Nejprve se pro funkce jedné proménné
pokryje limita, derivace a integrovani, na coZ se navaze posloupnostmi a redlnymi fadami. Zakladni dovednosti
se pak aplikuji u funkci vice proménnych, kde se parcidlni derivace pouZiji k hledani extrémi. Dtiraz je kladen
na praktické zvladnuti vypocetnich technik a zaroven porozuméni praktickému vyznamu pocitaného. Kurs
uzaviou prehledov€ mocninné fady a struény pohled na obycejné diferencidlni rovnice, jehoz hlavnim téelem
je studentiim predstavit spojitou matematiku coby mocny néstroj.

Osnova:

—_— = = =
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Uvod. Limita funkce.
Spojitost. Uvod k derivaci.
Derivace a zékladni véty, I’ Hospitalovo pravidlo.

Monotonie a extrémy. Aplikace derivace (Taylordv polynom).

Pribéh funkce. Uvod do neuréitého integralu.
Vlastnosti integralu, metody vypoctu.

Ur¢ity integral.

Nevlastni integral. Aplikace integrélu.
Posloupnosti. Uvod k faddm.

Rady. Uvod k funkcim vice proménnych.

. Funkce vice proménnych (vCetné extrémi volnych i vazanych).
. Rady funkcf (obor konvergence, rozvoj funkce v fadu).
. Rychly tivod do diferencialnich rovnic.

14.

Rezerva.

Cviceni:

—_ = = = =

XNk WD

Opakovani, defini¢ni obory funkci.
Limita funkce.

Derivovani, te€ny a normaly.

Limita pomoci I’Hospitalova pravidla.
Monotonie a extrémy.

Tayloriv polynom. Pribéh funkce.
Zékladni integrani metody.

Urcity integral.

Nevlastni integrdl. Aplikace integralu.

Limita posloupnosti, intuitivni vypocet. Rychlosti ristu.

. Testovani konvergence fad.

. Parcidlni derivace, lokdlni extrémy.

. Vazané extrémy. Mocninné rady.

. Resent diferencidlnich rovnic metodou separace.
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Literatura:

1. J. Tkadlec: Diferencidlni a integralni pocet funkci jedné proménné. CVUT Praha, 2004.
2. L. Priccha: Rady. CVUT Praha, 2005.

3. Hambhalter, J., Tier, J.: Diferencidlni po&et funkci vice promé&nnych, CVUT Praha, 2005.
4. Habala, P.: Math Tutor, http://math.feld.cvut.cz/mt/

Calculus

Annotation: This course covers the standard basics of continuous mathematics. First, for functions of one va-
riable we cover limits, derivatives and integration, which is followed by sequences and series of real numbers.
The acquired skills are then applied to functions of more variables, where we use partial derivatives to find
extrema. The focus is on practical computational skills and on understanding the meaning of notions and cal-
culations. The course is concluded by a survey of power series and a brief introduction to ordinary differential
equations, whose main purpose is to show students that continuous mathematics is a powerful tool.

Lectures:

—

. Introduction. Limit of a function.

. Continuity. Introduction to derivatives.

. Differentiation and basic theorems, 1’Hospital’s rule.

. Monotonicity and extrema. Applications of derivative (Taylor polynomial).

. Graph sketching. Introduction to indefinite integral.

. Properties of integral, methods of evaluation.

. Definite integral.

. Improper integral. Applications of integral.

. Sequences. Introduction to series.

. Series. Introduction to functions of more variables.

11. Functions of more variables (including extrema without and with constraints).
12. Series of functions (region of convergence, expanding a function in a power series).
13. Brief introduction to differential equations.

14. Back-up class.

O 00 3 O L &~ W
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Labs, seminars:

[a—

. Review, domains of functions.

. Limit of a function.

. Differentiation, tangent and normal lines.

. Limit using I’Hospital’s rule.

. Monotonicity and extrema.

. Taylor polynomial. Graph sketching.

. Basic methods of integration.

. Definite integral.

. Improper integral. Applications of integral.

. Limit of a sequence, intuitive evaluation. Scale of powers.
. Testing series convergence.

. Partial derivative, local extrema.

. Constrained extrema. Power series.

14. Solving differential equations by separation.

O 00 3 O L A W IN
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References:

1. M. Demlova, J. Hamhalter: Calculus I. CVUT Praha, 1994.
2. P. Pték: Calculus II. CVUT Praha, 1997.
3. Habala, P.: Math Tutor, http://math.feld.cvut.cz/mt/
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2.1.6 AOBO1LGR: Logika a grafy

Nazev: Logika a grafy

Garant: Prof. RNDr. Demlova Marie CSc.
Prednasejici: Prof RNDr. Demlova Marie CSc.
Semestr: L

Rozsah: 3p+2s

Kredity: 6

Prerekvizity: Diskrétni matematika, Lineadrn{ algebra

Anotace: Ziklady matematické logiky a teorie grafii Jednd se zejména o tyto partie vyrokové logiky: prav-
divostni ohodnoceni, sémanticky disledek a tautologicka ekvivalence formuli, CNF a DNF, tplné systémy
logickych spojek, rezoluéni metoda ve vyrokové logice. V predikatové logice je diraz kladen na formalizaci
vét jako formuli predikatové logiky a je uvedena rezolu¢ni metoda v predikatové logice . V teorii grafti se jedna
o uvod do teorie grafii s dirazem na jejich vyuziti. Je zaveden orientovany i neorientovany graf, studuji se
pojmy souvislosti i silné souvislosti grafti, stromy a kostry, eulerovské grafy. Jsou probirany i Hamiltonovské

v ¥ v

grafy, nezdvislé mnoZiny a barveni v grafu jako pfiklady obtiZné feSitelnych dloh.

Osnova:

e A ARl o e
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Formule vyrokové logiky, pravdivostni ohodnoceni, tautologie, kontradikce, splnitelné formule.
Sémanticky dusledek, tautologicka ekvivalence, CNF a DNF, Booleovsky kalkul.

Rezolu¢ni metoda ve vyrokové logice.

Predikétové logika, formalizace vét, syntakticky spravné formule.

Intepretace predikatové logiky, sémanticky ddsledek a tautologicka ekvivalence.

Rezoluéni metoda v predikitové logice.

Grafy neorientované a orientované, zdkladni pojmy.

Souvislost, stromy, kofenové stromy, kostry.

Silna souvislost, acyklické grafy.

Eulerovy grafy a jejich aplikace.

. Hamiltonovy grafy a jejich aplikace.
. Nezavislé mnoziny, kliky v grafu, vrcholové a hranové barveni grafa.
13.

Rezerva.

Cviceni:

—

D A ol

—_—

Formule vyrokové logiky, pravdivostni ohodnoceni, tautologie, kontradikce, splnitelné formule.
Sémanticky ddsledek, tautologicka ekvivalence, CNF a DNF, Karnaughovy mapy, Booleovsky kalkul.
Rezolu¢ni metoda ve vyrokové logice.

Predikatova logika, formalizace vét, syntakticky spravné formule.

Intepretace predikatové logiky, sémanticky dusledek a tautologicka ekvivalence.

Rezolu¢ni metoda v predikatové logice.

Grafy neorientované a orientované, zékladni pojmy.

Souvislost, stromy, kofenové stromy, kostry.

Silna souvislost, acyklické grafy.

Eulerovy grafy a jejich aplikace.

. Hamiltonovy grafy a jejich aplikace.
. Nezavislé mnoZiny, kliky v grafu, vrcholové a hranové barveni graf.
13.

Rezerva.

Literatura:

1.
2.
3.

M. Demlové, B. Pondélicek: Matematickd logika. CVUT Praha, 1997.
Matousek, J., Nesetfil, J.: Kapitoly z diskrétni matematiky, Nakladatelstvi Karolinum, 2000
Demel, J.: Grafy a jejich aplikace, Academia 2002
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Logic and Graph Theory

Annotation: The course covers basics of logic and theory of graphs. Propositional logic contains: truth vali-
dation, semantical consequence and tautological equivalence of formulas, CNF and DNF, complete systems of
logical connectives, and resolution method in propositional logic. In predicate logic the stress is put on forma-
lization of sentences as formulas of predicate logic, and resolution method in predicate logic. Next topic is an
introduction to the theory of graphs and its applications. It covers connectivity, strong connectivity, trees and
spanning trees, Euler?s graphs, Hamilton?s graphs, independent sets, and colourings.

Lectures:

1. Formulas of propositional logic, truth validation, tautology, contradiction, satisfiable formulas.

2. Semantical consequence and tautological equivalence in propositional logic, CNF and DNF, Boolean
calculus.

. Resolution method in propositional logic.

. Predicate logic, syntactically correct formulas

. Interpretation, sematical consequence and tautological equivalence.
. Resilution method in predicate logic.

. Directed and undirected graphs.

0 N N Lt W

. Connectivity, trees, spanning trees.

Ne)

. Strong connectivity, acyclic graphs.

10. Euler?s graphs and their application.

11. Hamilton?s graphs and their application.
12. Independent sets, cliques in graphs.

13. Colourings.

Labs, seminars:

[a—

. Formulas of propositional logic, truth validation, tautology, contradiction, satisfiable formulas.

[\

. Semantical consequence and tautological equivalence in propositional logic, CNF and DNF, Boolean
calculus.

. Resolution method in propositional logic.

. Predicate logic, syntactically correct formulas

. Interpretation, sematical consequence and tautological equivalence.
. Resilution method in predicate logic.

. Directed and undirected graphs.

0 N N Lt AW

. Connectivity, trees, spanning trees.

\©

. Strong connectivity, acyclic graphs.

10. Euler?s graphs and their application.

11. Hamilton?s graphs and their application.
12. Independent sets, cliques in graphs.

13. Colourings.

References:

1. M. Demlova: Mathematical Logic. CVUT Praha, 1999.
2. R. Diestel: Graph Theory, Springer-Verlag, 1997
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2.1.7 AOB36PR2: Programovani 2

Nazev: Programovani 2

Garant: Doc.Ing. Jelinek Ivan CSc.
Prednasejici: Doc.Ing. Jelinek Ivan CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Programovani 1

Anotace: Predmét navazuje na Programovani 1 a klade si za cil naucit studenty vytvofit aplikaci s grafickym
uzivatelskym rozhranim se znalosti témat: polymorfismus, zpracovani udalosti, princip mechanismu vyjimky,
aplety, prace s uZivatelskymi knihovnami. Dale je student sezndmen s jazykem C: komparativni vyklad jazyka
C, struktura programu a funkci, pointery, dynamicka sprava paméti, student je schopen programy v jazyku C
analyzovat.

Osnova:

1.

Opakovani a shrnuti zdkladd programovani v Javé, pole, funkce, parametry, objektovy piistup, struktura
tiid a programu v Javé, abstraktni tfida

2. Grafické vZivatelské rozhrani (GUI) v jazyce Java, typy komunikace, knihovny AWT a SWING, princip
GUI, komponenty, kontejnery, spravce rozmisténi, obsluha udalosti
3. Polymorfismus, feSeni abstraktni tfidou, rozhrani, rozhrani jako typ proménné, rozhrani a dédi€nost, typ
interface
4. Udalosti jako objekt, zpracovani udélosti, zdroj udélosti, poslucha¢ udalosti, model $ifeni udélosti, model
Siteni udalosti, implementace modelu zpracovani udalosti,
5. Zpracovani vlastni udélosti, vice zdroju a posluchaci, rozliseni zdroju,
6. Vyjimky, pojem vyjimky, princip mechanismu zpracovani vyjimek, kompletni zpracovani vyjimek
7. Vyhozeni vyjimky, propagace vyjimek, generovani vlastni vyjimky, hierarchie vyjimek, kontrolované a
nekontrolované vyjimky
8. Aplety, vlastnosti, pouziti, zplsob aktivace, Zivotni cyklus apletu, predavani parametrd do apletu, omezen
i apletu
9. Knihovny, price s dokumentaci, kontejnery, pouziti knihoven seznami, mnoZin, map v jazyce Java,
ptiklady pouZiti”
10. Zéklady programovani v C, charakteristika jazyka, model kompilace, struktura programu, struktura funkce,
ptiklad programu
11. Komparativni vyklad jazyka C k jazyku Java, makra, podminény preklad, syntaxe jazyka, struktury, uni-
ony, vyctové typy
12. Systematické programovani v C, preprocesor, zakladni knihovny, zdkladni vstup a vystup
13. Pointery, dynamicka sprava paméti, pole a ukazatelé, funkce a pointery
14. Rezerva
Cviceni:
1. Uvodnf test, zopakovani zdkladt programovani a objektového pistupu
2. Grafické uZivatelské rozhrani - ndvrh vzhledu rozhrani
3. Grafické uzivatelské rozhrani - funkcionalita, zadani semestralni prace
4. Reseni polymorfismu
5. Zpracovani udalosti
6. Zpracovani vlastni udélosti
7. Zpracovani vyjimky
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8. Aplety I
9. Aplety II
10. Préce s knihovnami, orientace v nich
11. Seznameni s prostiedim pro vyvoj programu v jazyce C, analyza programt v jazyce C, odladéni jedno-
duché dlohy
12. Systematické programovani v C
13. Pointery, dynamicka sprava paméti, pole a ukazatelé
14. Zapocet
Literatura:
1. Zakhour, S: The Java Tutorial: A Short Course on the Basics, 4th Edition,Amazon, 2006, ¢esky pieklad

2007

2. Herout, P.: Ucebnice jazyka Java, Kopp, 2007

Hawlitzek, F: Java 2, Addison-Wesley, 2000, c¢esky preklad 2000
http://service.felk.cvut.cz/courses/X36AVT/

Programming 2

Annotation: The course moves along the understanding of programming skills from Programming 1, the aim
is to design an interactive application with a graphic user interface (GUI), with knowledge of polymorphism
abstract classes, interfaces, events handling, applets, user libraries, library practical application. Further students
continue by the comparative way in getting acquainted in C language on the base of Java language, dynamic
memory management, students are able to analyze the simple programs in C language.

Lectures:
1. Revision and resume of programming basic in Java, arrays, functions, parameters, object-oriented pro-
gramming, classes structures, structure of Java program, abstract classes
2. Graphic user interface (GUI) in Java, communication types, AWT and SWING libraries, GUI principles,
components, containers, layout managers, events handling
3. Polymorphisms abstract classes, interfaces, interface as a variable type, interface and inheritance, inter-
face type
4. Event as an object, events handling, event source, listeners, the model of events spreading, events model
implementation, events processing
5. Event definition handling, more then one event sources and listeners, events source distinguishing
6. Exceptions, the principle of exceptions processing, complete exception handling
7. Exception throwing, exception propagation, exception generating, exception hierarchy, checked and un-
checked exceptions
8. Applets, properties, applications, activation of the applet, the life cycle of the applet, parameters passing
to applet, applet restrictions
9. Libraries, class library, documentation use, utilization of collections, containers, lists, sets, examples
10. Basic programming in C language, compilation, language description, the model of compilation, program
structure, structure of function, example of program
11. Comparative presentation of C language to Java language, macros, conditional translation, language syn-
tax, struct, union, enum types
12. Systematic programming v C, statement semantic, preprocessor, basic libraries, I/O, input, output
13. Pointers, memory management, function and pointers, pointers and arrays
14. Reserve

Labs, seminars:
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Introductory test, revision and resume of programming basic in Java and object-oriented programming
Graphic user interface (GUI) in Java layout design

Graphic user interface (GUI) in Java interaction, assignment of semester task

Polymorphisms, abstract classes, interfaces

Events handling

Events generation processing

Exceptions handling

Applets |

Applets 11

Libraries, class library, documentation use,

O e NNk W =
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. Introduction to development system for C language, analysis of programs in C languages, a simple C
program debugging

12. A systematic programming in C language

13. Pointers, memory management, pointers and arrays

14. Reserve
References:

1. Zakhour, S: The Java Tutorial: A Short Course on the Basics, 4th Edition,Amazon, 2006
2. Hawlitzek, F: Java 2, Addison-Wesley, 2000
3. Eckel, B: Thinking in Java 2, Prentice Hall, 2000
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2.1.8 A4B33ALG: Algoritmizace

Nazev: Algoritmizace

Garant: Doc.Ing. Jelinek Ivan CSc.
Prednasejici: Doc.Ing. Jelinek Ivan CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Programovani 1

Anotace: Vyuka algoritmizace probih4 tak, aby byla minimalné€ z4visld na programovacim jazyku, nicméné
cvicena a prednasend v Jave. Vyklad datovych struktur, zakladnich algoritmi, funkci, rekurze, iterace. Stromy.
Razeni a vyhleddvani. Student je schopen aktivné sestavovat algoritmy netrividlnich dloh a hodnotit jejich

efektivitu.
Osnova:
1. Algoritmy, programy, programovaci jazyky, Gvodni piehled problematiky.
2. Jednorozmérnd pole, jednoduché dlohy v 1D poli
3. Razeni v jednorozmérném poli (mergesort, quicksort, heapsort)
4. Vyhledavani v jednorozmérném poli
5. 2D pole, jednoduché tlohy v 2D poli
6. Retézce, jednoduché dlohy zpracovani textu, textové” soubory
7. Asymptotickd sloZitost, Casovd a pamé&fova naro¢nost algoritmi z boda 3.- 6.
8. Jednoduché rekurzivni postupy, rekurzivni funkce, pokrocilé techniky programovani
9. Pojem souboru, sekven¢ni soubory, pojem zdznamu, soubor zdznamu
10. Datové typy seznam, zasobnik, fronta, operace s nimi, jejich vyuZziti
11. Spojové struktury, linedrni spojové seznamy, obecné spojové seznamy, stromy
12. Stromy, jejich vlastnosti. Bindrni stromy. Zakladni prohleddvani.
13. Zékladni algoritmy tloh linedrni algebry a matematické analyzy
14. Rezerva
Cviceni:
1. Vstupni test, zopakovéani zdkladi prace ve vyvojovém prostiedi, pfiklady na procedury, parametry, jed-
noducha tfida, zadani semestralni préce.
2. Préce s jednorozmérnymi poli,
3. Razenf a hledéni v jednorozmérnych polich
4. Préce s vicerozmérnymi poli
5. Zpracovani textu, fetézce
6. Zjistovani Casové a pamé&iové ndroénosti algoritmi
7. Sekvencni soubory
8. Implementace abstraktnich datovych typl
9. Rekurze a iterace
10. Spojové struktury, linedrni spojové seznamy, obecné spojové seznamy
11. Konstrukce stromu, hled4ni ve stromech
12. Test, konzultace k semestralni tiloze
13. Zakladni algoritmy tloh linedrn{ algebry a geometrie, matematické analyzy
14. Zapocet
Literatura:
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1. Sedgewick, R: Algorithms (Fundamentals, Data structures, Sorting, Searching), Addison Wesley, 2003
2. Weiss, M: Data structures and Algorithm Analysis in Java, Addison Wesley, 1999
3. Keogh, J: Data Structures Demystified, McGraw-Hill, 2004, Cesky pieklad 2006
4. Wroéblevski, P: Algorytmy, Helion, 2003, ¢esky preklad
5. http://service.felk.cvut.cz/courses/X36ALG/
Algorithms

Annotation: In the course, the algorithms development is constructed with minimum dependency to progra-
mming language; nevertheless the lectures and seminars are based on Java. Basic data types a data structures,
basic algorithms, recursive functions, abstract data types, stack, queues, trees, searching, sorting, special ap-
plication algorithms. Students are able to design and construct non-trivial algorithms and to evaluate their
affectivity.

Lectures:

1. Algorithms, programs, programming languages, introduction to problems solving
2. One-dimensional array, simple problems v 1-D array
3. Sorting in 1-D array pole (mergesort, quicksort, heapsort),
4. Searching in 1-D array
5. 2-D array, simple tasks in 2-D array
6. Strings, simple problems in string processing, text files
7. Asymptotic complexity, evaluation of space and complexity of algorithms from lectures No. 3.-6.
8. Simple recursion, recursive functions, advanced techniques
9. File conception, sequential files, conception of the record, file of records
10. Data types, list, stack, queue, examples of application
11. Linked lists, linearly-linked list, other types of linked list, trees
12. Trees, their properties, binary trees, basic algorithms of tree search.
13. Basic algorithms of linear algebra and mathematical analysis
14. Reserve

Labs, seminars:

1. Introductory test, repeating of the ways of program construction in development environment, examples
of functions and procedures, parameters, simple classes, assignment of semester task

. One-dimensional array processing

. Sorting and searching in 1D array algorithms

. Multidimensional array processing algorithms

. Text and string algorithms

. Experimentation with space and complexity of algorithms

. Sequential files

. Implementation of abstract data types

. Recursion and iteration

. Linked lists, linearly-linked list

11. Tree construction, tree search

12. Test, consultation to semester task

13. Algorithms of linear algebra and geometry, mathematical analysis

14. Credit

References:

O 00 3 O Lt & LW I
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1. Sedgewick, R: Algorithms (Fundamentals, Data structures, Sorting, Searching), Addison Wesley, 2003
2. Weiss, M: Data structures and Algorithm Analysis in Java, Addison Wesley, 1999

3. Keogh, J: Data Structures Demystified, McGraw-Hill, 2004

4. Wréblevski, P: Algorytmy, Helion, 2003
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2.1.9 AOBO1PSI: Pravdépodobnost, statistika a teorie informace

Nazev: Pravdépodobnost, statistika a teorie informace

Garant: Prof.Ing. Navara Mirko DrSc.

Prednasejici: Prof.RNDr. Hamhalter Jan CSc. / Prof.Ing. Navara Mirko DrSc.

Semestr: Z

Rozsah: 4p+2s

Kredity: 6

Prerekvizity: Linearni algebra, Matematicka analyza, Diskrétni matematika

Anotace: Predmét seznamuje se zaklady teorie pravdépodobnosti, matematické statistiky, matematické teorie
informace a kédovani. Zahrnuje popisy pravdépodobnosti, ndhodnych veli¢in, jejich rozdéleni, charakteris-
tik a operaci s ndhodnymi veli¢inami. Déle jsou vyloZeny vybérové statistiky, bodové a intervalové odhady,
zakladni testy hypotéz a metoda nejmensich ¢tvercti. Déle jsou probirana nasledujici témata: Shannonova en-
tropie, vzdjemnd a podminéma informace, typy kodi, souvislost entropie a optimalni délky kédu, informaéni
kandly a jejich kapacity, komprese.

Osnova:

1. Zékladni pojmy teorie pravdépodobnosti. Nahodné veli¢iny a zpdsoby jejich popisu.
2. Charakteristiky ndhodnych velicin a jejich vlastnosti. Ndhodny vektor, nezdvislost, podminénd pravdépodobnost,
Bayestv vzorec.

3. Operace s ndhodnymi veli¢inami, smés ndhodnych veli¢in. CebySevova nerovnost. Zdkon velkych &isel.
Centrélni limitn{ véta.

Zakladni pojmy statistiky. Vybérovy primér, vybérovy rozptyl.

Metoda momentt, metoda maximalni vérohodnosti. EM algoritmus.

Intervalové odhady stiedni hodnoty a rozptylu. Testovani hypotéz o stfedni hodnoté a rozptylu.
Testy dobré shody, testy korelace, neparametrické testy.

Pouziti v rozhodovani za neurcitosti a rozpoznavani. Metoda nejmensich ¢tverct.

e N

Diskrétni ndhodné procesy. Staciondrni procesy. Markovské fetézce.

10. Klasifikace stavi markovskych fetézct. Pfehled a ukazky aplikaci.

11. Shannonova entropie diskrétnﬂ}o rozdéleni a jeji axiomatické vyjddreni. Véta o minimalni a maximalni
entropii. Podminéna entropie. Retézcové pravidlo. Subaditivita. Entropie spojité veliCiny.

12. Fanova nerovnost. Informace ve zpravé Y o zpravé X. Kédy, prefixové kddy, nesingularni kédy. Kraftova-

MacMillanova nerovnost.

13. Odhad stfedni délky slova kédu pomoci entropie. Huffmanovy kédy. Komprese dat pomoci zakona
velkych Cisel. Typické zpravy. Rychlost entropie stacionarniho zdroje.

14. Informacni kandl a jeho kapacita. Zdkladni typy informacnich kanali. Shannonova véta o kédovani.
Univerzélni komprese. Ziv- Lempelovy kddy.

Cviceni:

Priklady na elementarni pravdépodobnost. Nahodné veli¢iny a zptisoby jejich popisu.
Stfedni hodnota a rozptyl ndhodnych veli¢in. Undrni operace s ndhodnymi veli¢inami.
Néhodny vektor, sdruzené rozdéleni.

Binarni operace s ndhodnymi veli¢inami. Smés ndhodnych veli¢in. Centraln{ limitn{ véta.
Vybérovy primér, vybérovy rozptyl. Odhad parametrd rozdéleni.

Intervalové odhady stiedni hodnoty a rozptylu.

Testovani hypotéz o stfedni hodnot€ a rozptylu.

Metoda nejmensich ¢tverct.

Testy dobré shody.

Y e N o R W=
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10.

Diskrétni ndhodné procesy. Staciondrni procesy. Markovské retézce.

11. Shannonova entropie diskrétniho rozdéleni a jeji axiomatické vyjadieni. Véta o minimdlni a maximaln{
entropii. Podmin&n4 entropie. Ret&zcové pravidlo. Subaditivita.

12. Fanova nerovnost. Informace ve zpravé Y o zpravé X. Kody, prefixové kédy, nesingularni kédy. Kraftova-
MacMillanova nerovnost. Odhad stfedni délky slova kédu pomoci entropie. Huffmanovy kédy.

13. Komprese dat pomoci zdkona velkych Cisel. Typické zpravy. Rychlost entropie stacionarniho zdroje.
Informacni kanal a jeho kapacita. Zakladni typy informacnich kandlu.

14. Shannonova véta o kodovani. Univerzalni komprese. Ziv-Lempelovy kédy.

Literatura:
1. David J.C. MacKay: Information Theory, Inference, and Learning Algorithms, Cambridge University

A

Press, 2003.

T.M.Cover and J.Thomson: Elements of information theory, Wiley, 1991.

I.Vajda: Teorie informace, FJFI, Vydavatelstvi CVUT 2004.

Navara, M.: Pravdépodobnost a matematickd statistika. Skriptum FEL éVUT, 1. vydéni, Praha, 2007.
Rogalewicz, V.: Pravd&podobnost a statistika pro inZenyry. Skriptum FBMI CVUT, 2. vydéni, Praha,
2007.

Zvira, K., Stépan, J.: Pravdépodobnost a matematickd statistika, 2. vydani, Matfyzpress, MFF UK, Praha,
2002.

. Nagy, L.: Pravdépodobnost a matematicka statistika. Cviceni. Skriptum FD CVUT, Praha, 2002.

Probability, Statistics, and Theory of Information

Annotation: Basics of probability theory, mathematical statistics, information theory, a coding. Includes de-
scriptions of probability, random variables and their distributions, characteristics and operations with random
variables. Basics of mathematical statistics: Point and interval estimates, methods of parameters estimation and
hypotheses testing, least squares method. Basic notions and results of the theory of Markov chains. Shannon
entropy, mutual and conditional information, types of codes. Correspondence between entropy and the optimal
code length. Information channels and their capacity, compression.

Lectures:

1.
2.

A S R

10.
. Shannon’s entropy of a discrete distribution and its axiomatical formulation. Theorem on minimal and

12.

13.

Basic notions of probability theory. Random variables and their description.

Characteristics of random variables. Random vector, independence, conditional probability, Bayes for-
mula.

. Operations with random variables, mixture of random variables. Chebyshev inequality. Law of large

numbers. Central limit theorem.

Basic notions of statistics. Sample mean, sample variance.

Method of moments, method of maximum likelihood. EM algorithm.

Interval estimates of mean and variance. Hypotheses testing.

Goodness-of-fit tests, tests of correlation, non-parametic tests.

Applications in decision-making under uncertainty and pattern recognition. Least squares method.
Discrete random processes. Stationary processes. Markov chains.

Classification of states of Markov chains. Overview of applications.

maximal entropy. Conditional entropy. Chain rule. Subadditivity. Entropy of a continuous variable.

Fano’s inequality. Information of message Y in message X. Codes, prefix codes, nonsingular codes.
Kraft-MacMillan’s inequality.

Estimation of the average codelength by means of entropy. Huffman codes. Data compression using the
law of large numbers. Typical messages. Entropy speed of stationary sources.
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14.

Information channel and its capacity. Basic types of information channels. Shannon’s coding theorem.
Universal compression. Ziv-Lempel codes.

Labs, seminars:

,__
—_ O

—_
[\

—_
98]

14.
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Elementary probability. Random variables and their description.

Mean and variance of random variables. Unary operations with random variables.

Random vector, joint distribution.

Binary operations with random variables. Mixture of random variables. Central limit theorem.
Sample mean, sample variance. Method of moments, method of maximum likelihood.
Interval estimates of mean and variance.

Hypotheses testing.

Least squares method.

Goodness-of-fit tests.

Discrete random processes. Stationary processes. Markov chains.

. Shannons’s entropy of a discrete distribution and its axiomatical formulation. Theorem on minimal and

maximal entropy. Conditional entropy. Chain rule. Subadditivity. Entropy of a continuous variable.

. Fano’s inequality. Information of message Y in message X. Codes, prefix codes, nonsingular codes.

Kraft-MacMillan’s inequality.

. Estimation of the average codelength by means of entropy. Huffman codes. Data compression using the

law of large numbers. Typical messages. Entropy speed of stationary sources.

Information channel and its capacity. Basic types of information channels. Shannon’s coding theorem.
Universal compression. Ziv-Lempel codes.

References:

1.

David J.C. MacKay: Information Theory, Inference, and Learning Algorithms, Cambridge University
Press, 2003.

T.M.Cover and J.Thomson: Elements of information theory, Wiley, 1991.

. Papoulis, A.: Probability and Statistics, Prentice-Hall, 1990. Mood, A.M., Graybill, EA., Boes, D.C.:

Introduction to the Theory of Statistics. 3rd ed., McGraw-Hill, 1974.
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2.1.10 A4B01JAG: Jazyky,automaty a gramatiky

Nazev: Jazyky,automaty a gramatiky

Garant: Prof. RNDr. Demlova Marie CSc.
Prednasejici: Prof RNDr. Demlova Marie CSc.
Semestr: Z

Rozsah: 2p+2s

Kredity: 6

Prerekvizity: Diskrétni matematika

Anotace: Zikladni pojmy teorie kone¢nych automati a gramatik: deterministické a nedeterministické kone¢né
automaty, charakterizace tfidy jazyki pfijimanych kone¢nym automatem a jejich popis reguldarnim vyrazem.
Gramatiky a jazyky generované danymi gramatikami s diirazem na bezkontextové gramatiky. Vztah bezkon-
textovych gramatik a zasobnikovych automatti. Pojem Turingova stroje a seznameni studentt s tim, Ze existuji
algoritmicky nerozhodnutelné problémy.

Osnova:

Abeceda, slova nad abecedou, zfetézeni slov, jazyk.

Deterministicky kone¢ny automat, stavovy diagram.

Jazyk pfijimany kone¢nym automatem, Nerodova véta.

Nedeterministické kone¢né automaty.

Ekvivalence deterministickych a nedeterministickych kone¢nych automat.
Regularni vyrazy a reguldrni jazyky, Kleeneova véta.

Algoritmickd slozitost uloh souvisejicich s reguldrnimi jazyky

Gramatiky, reguldrni gramatiky a bezkontextové gramatiky, bezkontextové jazyky.

0 0NNk w D=

Zasobnikové automaty a jejich vztah k bezkontextovym jazykim.
10. Vlastnosti bezkontextovych gramatik, lemma o vkladani. Uzavienost tiidy bezkontextovych jazyka.
11. Algoritmy pro feSeni nékterych dloh pro bezkontextové jazyky.
12. Turingovy stroje.
13. Algoritmicky nefeSitelné dlohy.
14. Rezerva.
Cviceni:
Abeceda, slova nad abecedou, zfetézeni slov, jazyk.
Deterministicky kone¢ny automat, stavovy diagram.
Jazyk pfijimany kone¢nym automatem, Nerodova véta.
Nedeterministické konecné automaty.
Ekvivalence deterministickych a nedeterministickych kone¢nych automat.
Reguldrni vyrazy a reguldrni jazyky, Kleeneova véta.
Algoritmicka slozitost uloh souvisejicich s regularnimi jazyky.
Gramatiky, regularni gramatiky a bezkontextové gramatiky, bezkontextové jazyky.

e Al

Zasobnikové automaty a jejich vztah k bezkontextovym jazyktm.

_
e

Vlastnosti bezkontextovych gramatik, lemma o vkladani. Uzavienost tiidy bezkontextovych jazyka.

—_—
—

. Algoritmy pro feSeni nékterych uloh pro bezkontextové jazyky, algoritmus CYK.

—
\S]

. Turingovy stroje.
13. Algoritmicky nefeSitelné Glohy.

Literatura:

1. J.E. Hopcroft, R. Motwani, J. D. Ullman: Introduction to Automata Theory, Languages, and Compu-
tation, Second Edition, Addison-Wesley, 2001
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Languages, automata and grammars

Annotation: The course covers basics of the theory of finite automata and grammars: deterministic and non-
deterministic finite automata, characterization of the class of languages accepting by a finite automaton and
description of such a language by a regular expression. Grammars and languages generated by a grammar,
context-free grammars will be emphasized. The relation will be shown between context-free grammars and
push down automata. Next topic is a Turing machine and the existence of non-decidable problems.

Lectures:

. Alphabet, strings over an alphabet, concatenation of words, language.
. Deterministic finite automaton, state diagram.

. Language accepted by a finite automaton, Nerode?s Theorem.

. Nondeterministic finite automata.

. Equivalence of deterministic and nondeterministic finite automata.

. Regular expressions and regular languages, Kleen?s Theorem.

. Properties of regular languages.

0 3 N Lt A W N

. Grammars, regular grammars, context-free grammars.
9. Push down automata and their relation to context-free languages.
10. Properties of context-free languages, Pumping Lemma for context-free languages.
11. Algorithms for some problems concerning context-free languages.
12. Turing machines.
13. Non-decidable problems.

Labs, seminars:

. Alphabet, strings over an alphabet, concatenation of words, language.
. Deterministic finite automaton, state diagram.

. Language accepted by a finite automaton, Nerode?s Theorem.

. Nondeterministic finite automata.

. Equivalence of deterministic and nondeterministic finite automata.

. Regular expressions and regular languages, Kleen?s Theorem.

. Properties of regular languages.

0 N N B~ W=

. Grammars, regular grammars, context-free grammars.
9. Push down automata and their relation to context-free languages.
10. Properties of context-free languages, Pumping Lemma for context-free languages.
11. Algorithms for some problems concerning context-free languages.
12. Turing machines.

13. Non-decidable problems.
References:

1. J.E. Hopcroft, R. Motwani, J. D. Ullman: Introduction to Automata Theory, Languages, and Compu-
tation, Second Edition, Addison-Wesley, 2001
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2.1.11 AOB35SPS: Struktury pocitacovych systému

Nazev: Struktury pocitacovych systémi

Garant: Ing. Susta Richard Ph.D.

Prednasejici: Ing. Susta Richard Ph.D.

Semestr: Z

Rozsah: 3p+21

Kredity: 6

Prerekvizity: Zakladni znalosti Booleovy algebry a logickych obvodd. Logika a grafy.

Anotace: Pfedmét je ivodem do oblasti zakladnich hardwarovych struktur vypocetnich prostiedkd, jejich
navrhu a architektury. Podava pfehled o technickych prostfedcich klasickych po€itaci i specializovanych prostfedki
pro digitdln{ a logické fizeni.

Osnova:

1. Syntéza kombinaénich logickych obvodi. Hazardy v logickych obvodech.
2. Zaklady HDL jazyki pro navrh obvodi vypocetni techniky.

3. Minimalizace logickych funkci z dané sady logickych bloki. Kombina¢ni obvody pouZivané ve vypocetni
technice: multiplexory, demultiplexory, dekodéry, komparatory, s¢itacky, obvody zrychleného pfenosu.
Jejich popisy v HDL jazyce.

4. Programovatelné logické obvody PLD, GAL, iPLSI, XILINX. Uvod do jejich popisu v HDL jazyce.

5. Systém fizeny udédlostmi a konecny automat jako jeho matematicky model. Navrh a minimalizace syn-
chronniho a asynchronniho automatu.

6. Sekvencni logické systémy. Syntéza asynchronnich sekvenénich logickych obvodi jako kombina¢nich
log. obvodu se zpétnou vazbou. RS obvody. Struktura zakladnich synchronnich klopnych obvodi JK a
D.

7. Syntéza sekvencnich logickych obvodi fizenych hodinovym signalem a obvody pouzivané v pocitacich:
Bindrni a dekadické ¢itace, Grayovy CitaCe, posuvné registry, fadi¢e preruseni. Piiklady zdpisa v HDL
jazyce.

8. Od automatt k procesorim. Pevny a programovatelny fadi¢. Mikroprogramovy automat. Mikroprocesor.
Instrukeni cykly. Klasicka architektura po&itace: CPU, sbérnice, pamé{. von Neumannova, harvardskd a
modifikovana harvardska architektura.

9. Struktura CPU, datové a adresni registry, ¢itac instrukci, ukazatel zdsobniku, typy instrukci, adresni mody
pfi linedrnim adresovéni.

10. Strojovy koéd obecného procesoru. Zakladni instrukce.

11. Struktury a hierarchie paméti: Cache jako asociativni pamét, opera¢ni pamé&t, sekundarni paméti (disky),
fragmentace paméti. Spolehlivost paméti.

12. Pferuseni a vyjimky. Zdroje preruseni, vnéjsi (I/O) preruseni, prerusovaci vektory, preruseni od Casovace,
preruseni generovana CPU a fadi¢em pamé&{ové sbérnice.

13. Problematika rizné $ite adres generovanych CPU (logickych adres) a fyzickych adres paméti. Mapovani,
strankovani, segmentace. Ochrana paméti. DMA prenosy.

14. Odlisnosti primyslovych programovatelnych automati (PLC) od klasickych pocitaci: PLC, jejich struk-
tura, vlastnosti a metody programovani.

Cviceni:
Uvod, bezpecnost v laboratofi, organizace.
Minimalizace map, ukdzka navrhu v HDL jazyce.

Dokonceni navrhu HDL.

Priklady na pouziti HDL jazyka a programovéani PLD obvodu.

A e

Samostatna prace - Reseni Citace s nepravidelnou posloupnosti.
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Samostatna prace - Reseni kédového zdmku.
Kontroln{ test.

Metody navrht fadicu a jejich popis v HDL jazyce.
Samostatna prace - Reeni jednoduchého automatu I.
Samostatnd price - Reseni jednoduchého automatu II.

. Samostatnd price - ReSeni fadice 1.
. Samostatna prace - Reseni fadice II.
. Samostatna prace - ReSenf fadice III.

. Zapocty. Ndhradni testy.

Literatura:

1. Mano, M. Morris: Digital Design, 4/E, Prentice Hall 2007, ISBN-10: 0131989243

. Sasao, Tsutomu: Switching Theory for Logic Synthesis, Springer 1999, 376 p., Hardcover, ISBN: 978-

0-7923-8456-4
Hachtel, G. D., Somenzi, F., Logic Synthesis and Verification Algorithms, Kluwer Academic. 1996.

4. DeMicheli G., Synthesis and Optimization of Digital Circuits, McGraw-Hill, 1994.

P. Ashar, S.Devadas, and A.R. Newton, Sequential Logic Synthesis, Kluwer Academic Publishers, Bos-
ton, 1992, Chapters 3 - 5.

Computer Systems Structures

Annotation: The subject introduces into basic hardware structures of computer systems, into their design and
architecture. It explains technical background of classic computer systems but also special computer for digital
and logic control.

Lectures:

1. Synthesis of combinational logic circuits. Hazards in logic circuits.

2. Introduction into HDL languages for design of circuits for computers

10.
11.

12.

. Minimization of logic functions. Combinational circuits used in computers - multiplexors, demultiplexors,

decoders, comparators, adders. Their descriptions in HDL language.
Programmable logic circuits PLD, GAL, iPLSI, XILINX. Their descriptions in HDL language.

. Event driven systems and finite automaton as its mathematical model. Design and minimization of syn-

chronous and asynchronous automata.

. Sequential logic systems. Synthesis of asynchronous sequential systems as combinational circuits with

feedback. RS, JK a D circuits.

Synthesis of sequential logic circuits with clock and circuits used in computers: binary and decade coun-
ters, Gray counters, shift registers, interrupt controllers. Examples of HDL descriptions.

From automata to processors. Fix and programmable controller. Automaton with micro program. Micro-
processor. Instruction cycles. Classic architecture of CPU, bus, memory. von Neumannova, Harvard and
modified Harvard architecture.

. Structure of CPU, data and address registers, counter of instructions, stack pointer, types of instructions,

address modes in linear addres space.
Machine code of general processor. Basic instructions.

Structure and hierarchy of memory: Cache as an associative memory, operational memory, secondary
memories (hard drives), fragmentation of memory. Reliability of memories.

Interrupts and exceptions. Sources of interrupts, external interrupts, interrupt vectors, interrupts from
timers, interrupts generated by CPU and controllers of memory bus.
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13. Different width of addresses generated by CPU and physical memory. Mapping of memory, paging,
segmentation. Protection of memory, DMA transfers.

14. Differences of industrial programmable controlles (PLC) from classic computers: Structer of PLCs, their
properties and methods of programming.

Labs, seminars:

Introduction, safety rules in laboratory, organization.
Minimization of maps, demonstration of design in HDL language.
Design in HDL, part II.

Examples of HDL uses and programming of PLD circuits.
Independent work - design of counter.

Independent work - Code lock.

Written test.

Design of controllers and its description in HDL language.

RS RN U i o e

Independent work - Simple automaton I.

_
e

Independent work - Simple automaton II.

—_—
—

. Independent work - Small controller I.

—
[\

. Independent work - Small controller II.

—_
98]

. Independent work - Small controller III.
14. Credits. Tests repetitions.

References:

1. Mano, M. Morris: Digital Design, 4/E, Prentice Hall 2007, ISBN-10: 0131989243

2. Sasao, Tsutomu: Switching Theory for Logic Synthesis, Springer 1999, 376 p., Hardcover, ISBN: 978-
0-7923-8456-4

3. Hachtel, G. D., Somenzi, F., Logic Synthesis and Verification Algorithms, Kluwer Academic. 1996.

4. DeMicheli G., Synthesis and Optimization of Digital Circuits, McGraw-Hill, 1994.

5. P. Ashar, S.Devadas, and A.R. Newton, Sequential Logic Synthesis, Kluwer Academic Publishers, Bos-
ton, 1992, Chapters 3 - 5.
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2.1.12 A4B02FYZ: Fyzika pro Ol

Nazev: Fyzika pro OI

Garant: Doc.Dr.Ing. Bednaiik Michal

Prednasejici: Doc.Dr.Ing. Bednaiik Michal

Semestr: L

Rozsah: 2p+21

Kredity: 6

Prerekvizity: Znalost diferencidlniho a integralniho poctu funkci jedné proménné, diferencidlniho poctu funkci
vice proménnych a linedrn{ algebry.

Anotace: V ramci tohoto pfedmétu jsou studenti uvedeni do vybranych partif klasické fyziky a dynamiky fy-
zikdlnich systémd. V ramci klasické mechaniky, kterd je pomyslnou vstupni branou do studia fyziky vibec,
se studenti sezndmi s kinematikou hmotného bodu, dynamikou hmotného bodu, soustavy hmotnych bodi
¢i tuhého télesa. Studenti by si méli osvojit takové znalosti z klasické mechaniky, aby byli schopni feSit
zékladni dlohy spojené s popisem mechanickych soustav, se kterymi se setkaji v ivodu do dynamiky fy-
zikdlnich systémi. Uvod do dynamiky systém@i umoZni studentim si osvojit zakladni piistupy pii popisu a
analyze obecnych dynamickych systémil. Diiraz bude kladen na aplikaci jiZ probraného matematického aparatu.
Znalosti z predmétu maji studentim slouZzit pfi studiu fady odbornych oblasti, se kterymi se setkaji béhem
dalsiho studia.

Osnova:

1. Fyzikaln{ jednotky, zdkladni druhy fyzikdlnich poli. Soufadnicové systémy.

2. Kinematika hmotného bodu (pfimocary pohyb, pohyb po kruZnici a obecny kiivocary pohyb).

3. Newtonovy pohybové zdkony, inercidlni a neinercidlni vztazné soustavy. Pohybové rovnice v inercidlnich
i neinercidlnich soustavéch.

4. Prace, vykon, konzervativni silova pole, kinetickd a potencidlni energie. Zakon zachovani mechanické
energie.

5. Newtontv gravitacni zakon, gravitani pole soustavy hmotnych bodi a téles se spojité rozlozenou hmo-
tou. Intenzita a potenciél gravitacniho pole.

6. Gravitacni pole vné a uvnitf tenké slupky a homogenni koule.

7. Mechanické kmitavé soustavy. Netlumeny a tlumeny mechanicky linedrni oscildtor. Vynucené kmity.
Rezonance vychylky a rychlosti.

8. Soustava hmotnych bod, izolovana a neizolovand soustava hmotnych bodu, I. a II. véta impulzova, zdkon
zachovani hybnosti, momentu hybnosti a mechanické energie pro soustavu hmotnych bodi. Hmotny stfed
a t&zi¥fovd soustava.

9. Tuhé téleso, pohyb tuhého télesa, pohybové rovnice tuhého télesa, otaceni télesa kolem pevné osy, mo-
ment setrvacnosti, Steinerova véta.

10. Zakladni déleni dynamickych systémi (linedrni, nelinearni, autonomni neautonomni, konzervativni, spo-
jité, nespojité, jednorozmérné, vicerozmérné, casove reverzibilni a nereverzibilni). Fazovy portrét, fizova
trajektorie, stacionarni body, dynamicky tok. VySetfovani stability linedrnich systéma.

11. Topologicka klasifikace linedrnich systému (sedlovy bod, stabilni a nestabiln{ spirdla, stabiln{ a nestabiln{
uzel, sttedovy bod).

12. VySetfovani stability nelinearnich systému, strukturdlni stabilita, Ljapunovova stabilita, limitni cykly,
bifurkace (Hopfova, subkritickd, superkriticka, transkriticka atd.), bifurkacni diagram. Poincarého mapy,
atraktory.

13. Deterministicky chaos, Lorenzovy rovnice, podivny atraktor.
14. Jednorozmérné mapy, Feigebaumovy konstanty, logisticka rovnice, fraktély.

Cviceni:
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1. Uvodni vyklad (bezpe¢nost price, seznameni s tlohami a laboratornim fidem). Teorie chyb - méfeni
objemu tuhych téles pfimou metodou.

Nejistoty méteni.

II. Newtontv pohybovy zakon a srazky.

Uréeni modulu torze dynamickou metodou a stanoveni momentu setrvacnosti.
Stanoveni tthového zrychleni reverznim kyvadlem a studium gravita¢niho pole.
Studium nucenych kmitt - Pohlovo torzni kyvadlo.

SpraZena kyvadla.

Test z fyziky.

D A o i

Statistickd rozdéleni ve fyzice, Poissonova a Gaussova distribuce - demonstrace na piikladu radioak-
tivniho rozpadu.

10. VysSetfovani stability a nestability typu spiréla.
11. Méfeni oscilaci limitniho cyklu.

12. Vysetfovani Lorenzova podivného traktoru.
13. Test z fyziky.

14. Vyhodnoceni elaborati a zapocet.

Literatura:

1. Halliday, D., Resnick, R., Walker, J.: Fyzika, VUTITUM-PROMETHEUS, 2000.

2. Kvasnica, J., Havranek, A., Lukag, P., Sprésil, B.: Mechanika, ACADEMIA, 2004.
3. Sedlik, B., Stoll, I: Elektiina a magnetismus, ACADEMIA, 2002.

4. Fyzika I a Il - fyzikdlni praktikum, M. Bednafik, P. Konicek, O. Jificek.

Physics for Informatics

Annotation: Within the framework of this course students gain the knowledge of selected parts of classical
physics and dynamics of the physical systems. The introductory part of the course deals with the mass particle
kinematics; dynamics, with the system of mass particles and rigid bodies. The students should be able to solve
basic problems dealing with the description of mechanical systems. The introduction to the dynamics of the
systems will allow to the students deeper understanding as well as analysis of these systems. The attention will
be devoted namely to the application of the mathematical apparatus to the solution of real physical problems.
Apart of this, the knowledge gained in this course will help to the students in the study of other disciplines,
which they will meet during their further studies.

Lectures:

1. Units, system of units. Physical fields. Reference frames.
2. Particle kinematics (rectilinear motion, circular motion, motion in three dimensions.

3. Newton?s laws, inertial and non-inertial reference frames. Equations of motion in inertial and non-inertial
reference frames.

4. Work, power, conservative fields, kinetic and potential energy. Conservation of mechanical energy law.

5. Newton’s law of universal gravitation, gravitational field of the system of n particles and extended bodies.
Gravitational field intensity, potential.

6. Gravitational field outside and inside a spherical mass shell and homogeneous mass sphere.

7. Mechanical oscillating systems. Simple harmonic motion, damped and forced oscillations. Resonance of
displacement and velocity.

8. System of n-particles, isolated and non-isolated systems, conservation of linear and angular momentum
laws. Conservation of mechanical energy law for the system of n-particles. Center of mass and center of
gravity.

44



9. Rigid bodies, equations of motion, rotation of the rigid body with respect to the fixed axis. Moment of
inertia, Steiner?s theorem

10. Classification of dynamical systems (linear, nonlinear, autonomous, nonautonomous, conservative, conti-
nuous, discrete, one-dimensional, multidimensional, time-reversal, time-irreversal). Phase portraits, phase
trajectory, fixed points, dynamical flow. Stability of linear systems.

11. Topological classification of linear systems (saddle points, stable and unstable spiral, stable and unstable
node, center point).

12. Stability of nonlinear systems, Liapunov stability, limit cycles, bifurcation (Hopf, subcritical, supercriti-
cal, transcritical etc.), bifurcation diagram, Poincaré sections, attractors.

13. Deterministic chaos, Lorenz equations, strange attractor.
14. One-dimensional maps, Feigebaum numbers, the logistic equation, fractals.

Labs, seminars:

1. Introduction, safety instructions, laboratory rules, list of experiments, theory of errors - measurement of
the volume of solids.

. Uncertainties of measurements.
. 2nd Newtons law and collisions.
. Torsion pendulum, shear modulus and moment of inertia.

D AW

. Measurement of the acceleration due to the gravity with a reversible pendulum and study of the gravitati-
onal field.

. Young?s modulus of elasticity.
. Forced oscillations - Pohl’s torsion pendulum.
. Coupled pendulum.

O 00 3 O

. Franck-Hertz experiment and measurement of excitation energy of the mercury atom.
10. Test.

11. Statistical distributions in physics. Poisson’s and Gauss” distribution - demonstration using the radio-
active decay.

12. Measurement of the speed of sound using sonar and acoustic Doppler effect. Diffraction of acoustic
waves.

13. Test.
14. Grading of laboratory reports. Assessment.

References:

Physics I, S. Pekdrek, M. Murla, Dept. of Physics FEE CTU, 1992.

Physics I - Seminars, M. Murla, S. Pekarek, Vydavatelstvi CVUT, 1995.

Physics II, S. Pekédrek, M. Murla, Vydavatelstvi CVUT, 2003.

Physics II - Seminars, S. Pekarek, M. Murla, Vydavatelstvi éVUT, 1996.

Physics I - II, Laboratory manual, S. Pekdrek, M. Murla, Vydavatelstvi CVUT, 2002.

MEEE Y.
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2.1.13 AOB36APO: Architektura pocitacu

Nazev: Architektura pocitact

Garant: Doc.Ing. Snorek Miroslav CSc.

Prednasejici: Ing. Pida Pavel / Doc.Ing. Snorek Miroslav CSc.

Semestr: L

Rozsah: 2p+21

Kredity: 6

Prerekvizity: Pfiméfend znalost jazyka C, zakladni orientace v oblasti logickych a sekven¢nich obvodd. Zakladn{
znalost price s piikazovou fadkou a kompildtorem v prostiedi spliiujiciho standard POSIX (napf. Linux) je
vitand.

Anotace: Predmétem studenty sezndmi se stavebnimi prvky pocitacovych systémi. Predmét pfistupuje k vykladu
od popisu hardware a tim navazuje na predmét Struktury pocitacovych systémd, ve kterém se studenti sezndmili

s kombina¢nimi, sekven¢nimi obvody a zdkladu stavby procesori. Po tvodnim pifehledu funkénich blokid
pocitale je podrobnéji popsédna stavba procesoru, jejich propojovani, paméfovy a vstupné vystupni subsystém

aZ po prehledové sezndmeni s rliznymi sitovymi topologiemi a sb&rnicemi. B&hem vykladu je brdn dirazny
zietel na oziejmeni provazanosti hardwarovych komponent s podporou SW, predevsim nejnizsich vrstev operac¢nich
systémil, ovladaci zafizenf a virtualiza¢nich technik. Obecné principy jsou v dalsi ¢asti pfednasek rozvedeny na
ptikladech nékolika standardnich procesorovych architektur. Cviceni jsou naopak zaméfena na softwarovy po-
hled na pocitacovy systém, kdy studenti postupné prechazeji od vyuky zakladid multithreadového programovani

k ptimé obsluze portd a hardware.

Osnova:

1. Architektura pocitaCe, struktura, organizace a podsystémy. Reprezentace, zobrazeni a pfenos informace
(predevsim Cisel, IEEE-754) v pocitaci.

2. Vyvoj koncepci a technik CPU. Porovnani piistupti RISC (load-store) CISC procesort. Pipeline, predikce
skokt a super-skaldrni CPU.

3. Sité procesori, paralelni systémy a propojovaci sité. Topologie, komunikace. Symetricky multiprocesing,
NUMA architektury.

4. Hierarchicky koncept paméti, spradva paméti a MMU, konsistence dat, protokoly MSI az MOESI, specidlni
instrukce a atomické operace.

5. Vstupni a vystupni podsystém pocitace, fizeni vstupt a vystupu. Periferie, fadi¢ periferie, DMA, feSeni
konzistence dat pti DMA operacich.

6. Pocitacovy systém, technické a organizacni prostredky. Zpracovani vnéjsich udélosti (pferuseni), vyjimek,
obvody redlného casu.

7. Sité pocitact, topologie siti, komunikace. Sité typu LAN, MAN, WAN, sité fidicich pocitaca.

8. Predavani parametrii funkcim a virtudlnim instrukcim operacniho systému. Zasobnikové ramce, regis-
trovd okna, prepinani reZimu a realizace systémovych volani.

9. Mnohatroviiova organizace pocitace, virtualni stroje. Konvencni architektura a implementacné zavisla
mikroarchitektura. Pfenositelny bytecode a virtudlni programovaci prostfedi (Java, C#/.Net). Virtua-
lizaéni techniky (napt XEN, VMWARE) a paravirtualizace.

10. Klasickd registrové orientovand architektura s kompletni instrukéni sadou. Principy jsou demonstrovany
na architekture FreeScale M68xxx/ColdFire. Ukazka realizace MMU, cache, sbérnice a atd.

11. Procesorova rodina INTEL x86, Od 8086 k EMT64, hlavni zaméfeni na 32-bit a 64-bit rezimy s kratkym
vysvétlenim komplikaci zpisobenych nutnosti zachovani kompatability s 16-bit 8086 a 80286 segmen-
tového pristupu a pro¢ ho soucasné OS pouzivaji v co nejvice minimalizované formé. Priklad SIMD
instrukci (MMX, SSE).

12. Kratky prehled architektur RISC a procesori pouZzivanych pro vestavéné aplikace ARM, ColdFire a
PowerPC.
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13. Standardni systémové a I/O sbérnice pocitacovych systémi (ISA, PCI, PClexpress, USB, SCSI, SATA,
VME,.). Hlavni diraz na diivody pfechodu od paralelnich k vicekandlovym sériovym sbérnicim s pake-
tovou komunikaci. Vyhody a nevyhody tohoto pfistupu pro redlné fizeni.

14. Prosttedky pro styk s technologickym procesem, analogové a diskrétni I/O, sbér a zpracovani dat.

Cviceni:
1. Program cvi€eni, bezpe€nost, provozni ad, fizeni v redlném case (RT).
2. Charakteristika a prace v OS Linux, Uloha 1 - procvi¢enti tvorby algoritmi v jazyku C.
3. Uloha 2 - Procesy, signly.
4. Uloha 3 - Vldkna
5. Uloha 4 - Sockety
6. Uloha 5 - Seriova komunikace
7. Rezerva na feSeni uloh 1 - 5.
8. Zadani hlavni dlohy - regulace otdcek a polohy motoru. Snimédni pomoci IRC, generovani PWM, vizua-
lizace.
9. Test. 3 teoretické otazky z témat probiranych na cviceni a praktickd ¢ast ve formé programu.

10. Samostatné feSeni hlavni dlohy.

11. Samostatné feSeni hlavni dlohy.

12. Samostatné feSeni hlavni tlohy.

13. Odevzdani hlavni dlohy, opravny test.

14. Zapocet

Literatura:

1. Hennessy, J. L., and D. A. Patterson. Computer Architecture: A Quantitative Approach, 3rd ed. San
Mateo, CA: Morgan Kaufman, 2002. ISBN: 1558605967.

2. Hennessy, J. L., and D. A. Patterson. Computer Architecture: A Quantitative Approach, 2nd ed. San
Mateo, CA: Morgan Kaufman, 1995. ISBN: 1558603727.

3. Patterson, D. A., and J. L. Hennessy. Computer Organization and Design: The Hardware/Software Inter-
face, 3rd ed. San Mateo, CA: Morgan Kaufman, 2004. ISBN: 155860604 1.

4. Pinker, J.: Mikroprocesory a mikropocitate, BEN http://www.ben.cz/_e/all/121158_mikroprocesory-a-
mikropocitace.htm

5. Hyde, R.: The Art of Assembly Language, 2003, 928 pp. ISBN-10 1-886411-97-2 ISBN-13 978-1-
886411-97 http://webster.cs.ucr.edu/AoA/

6. Bach., M., J.: The Design of the UNIX Operating System, Prentice Hall, 1986

7. Bayko., J.: Great Microprocessors of the Past and Present http://www.cpushack.com/CPU/cpu.html

Computer Architectures

Annotation: Subject provides overview of basic building blocks of computer systems. Explanation starts from
hardware side where it extends knowledge presented in the subject Structures of computer systems. Topics co-
vers building blocks description, CPU structure, multiple processors interconnections, input/output subsystem
and basic overview of network and busses topologies. Emphasis is placed on clarification of interconnection
of hardware components with software support, mainly lower levels of operating systems, device drivers and
virtualization techniques. General principles are more elaborated during presentation of examples of multiple
standard PU architectures. Exercises are more focused on the software view to the contrary. Students are lead
from basic multi threading programming to the interaction with raw hardware.

Lectures:
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1. Architecture, structure and organization of computers and its subsystems. Data and numbers represen-
tation and storage in computer systems (signed integer numbers, IEEE-754).

2. CPU concept and techniques development. RISC (load-store) and CISC processors comparison. Pipeli-
ning, jump prediction and super-scalar CPU.

3. Processors networks, parallel systems and interconnection networks. Topologies, communication. Sym-
metric multiprocessing, NUMA architectures.

4. Hierarchical concept of memory subsystem, memory management, data consistency, from MSI till MO-
ESI protocols, control instructions and atomic operations.

5. /O computer subsystem, I/O control. Peripherals, DMA, data consistency considerations for DMA ope-
rations.

6. Computer system, Technical and organization means. External events processing (interrupts), exceptions,
real time clocks.

7. Computer networks, network topologies, communication. LAN, MAN, WAN and control area networks.

8. Parameters passing for subroutines and operating system implemented virtual instructions. Stack frames,
register windows, privilege modes switching and system calls implementation.

9. Multi-level computer organization, virtual machines. Conventional (ISA) architecture and implemen-
tation dependant microarchitecture. Portable bytecode and virtual programming environments (Java,
C#/.Net). Virtualization techniques (i.e. XEN, VMWARE) and paravirtualization.

10. Classic register memory-oriented CISC architecture. Principles demonstrated on FreeScale M68xxx/ColdFire
architecture. MMU implementation, cache, busses etc.

11. INTEL x86 processor family from 8086 to EMT64, main focus on 32-bit and 64-bit operating modes
supplemented with compatibility dictated 16-bit 8086 mode and 80286 segmented approach and why it
is used minimally by todays OSes. SIMD instruction examples (MMX, SSE).

12. Short overview of RISC architectures and CPUs optimized for embedded applications - ARM, ColdFire
and PowerPC.

13. Common system and I/O buses used in computer systems (ISA, PCI, PClexpress, USB, SCSI, SATA,
VME,.). Main focus paid to replacement of parallel busses by multilane serial busses. Advantages and
disadvantages of this approach for RT control.

14. Analog and digital I/O interfacing, data acquisition and processing system.
Labs, seminars:

1. Introduction, labs program, safety, real time (RT) control

N

Basic introduction to Linux operating system environment Task 1 - Practice of algorithm implementation
in C language

Task 2 - Processes and signals

Task 3 - Threads

Task 4 - Networking and sockets

Task 5 - Serial communication

Reserve for task 1 - 5 completion

© NN W

Description of the main task - position and revolution control of DC motor. Input IRC, output PWM,
visualization

9. Test. 3 theoretical tasks from seminaries topics and practical part
10. Independent solving of main task
11. Independent solving of main task
12. Independent solving of main task
13. Main task hand in and presentation

14. Assessment
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References:

1.

oS s W

=~

Hennessy, J. L., and D. A. Patterson. Computer Architecture: A Quantitative Approach, 3rd ed. San
Mateo, CA: Morgan Kaufman, 2002. ISBN: 1558605967.

Patterson, D. A., and J. L. Hennessy. Computer Organization and Design: The Hardware/Software Inter-
face, 3rd ed. San Mateo, CA: Morgan Kaufman, 2004. ISBN: 155860604 1.

Andrew S. Tanenbaum: Structured Computer Organization. Printice Hall, 2006. ISBN-10:0131485210.
Andrew S. Tanenbaum: Computer Networks. Prentice Hall 2003. ISBN-10:0-13-066102-3.
Andrew S. Tanenbaum: Modern Operating Systems. Prentice Hall 2001

Hyde, R.: The Art of Assembly Language, 2003, 928 pp. ISBN-10 1-886411-97-2 ISBN-13 978-1-
886411-97 http://webster.cs.ucr.edu/AoA/

Bach., M., J.: The Design of the UNIX Operating System, Prentice Hall, 1986
Bayko., J.: Great Microprocessors of the Past and Present http://www.cpushack.com/CPU/cpu.html
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2.1.14 A4B330PT: Optimalizace

Nazev: Optimalizace

Garant: Ing. Werner Tomas Ph.D.

Prednasejici: Prof.Ing. Stecha Jan CSc. / Ing. Werner Tomas Ph.D.

Semestr: Z

Rozsah: 4p+2c

Kredity: 6

Prerekvizity: Linearni algebra. Matematicka analyza. Pravdépodobnost, statistika a teorie informace. Vhodné
jsou numerické metody.

Anotace: Cilem kursu je naudit studenta rozpoznat optimalizacni dlohy kolem sebe, matematicky je formulovat,
odhadnout jejich obtiZnost a zhruba navrhnout zpisob feSeni snadnéjsich tloh. Nejvice prostoru je vénovano
konvexni optimalizaci (s ddrazem na linedrni programovani) a lagrangeovské dualité. Latka je ilustrovana
mnoZstvim nazornych a praktickych piikladi.

Osnova:

Taxonomie tloh matematické optimalizace. Co je a neni obsahem pfedmétu. Motivacni piiklady.
Konvexni mnoziny a konvexni funkce

Linearni programovani I: Geometrie LP

Linearni programovani II: Simplexova metoda

Lineérni programovani III: Dualita, Farkasovo lemma

Lineérni regrese v L2 a L1 normé

Nelinedrni programovani I: Podminky na lokdln{ extrémy

Nelinedrni programovani II: Lagrangeovskd dualita

00Nk W

Ptiklady tdloh konvexniho programovéni (véetné kvadratického)

ﬁ
e

Algoritmy lokdln{ optimalizace I: Problémy bez omezujicich podminek

—_—
—

. Algoritmy lokéln{ optimalizace II: Problémy s omezujicimi podminkami

—
[\

. Dynamické programovani

—_
W

. Perceptronovy algoritmus (a jemu podobné)
14. (Rezerva)

Cviceni:

1. Cvieni budou sestavat z prakticky motivovanych piikladu. Pfiklady nevyZaduji dlouhé programovéni,
nicméné€ jsou matematicky netrividlni - proto se pocCitd s doméci pripravou na kazdé cviceni. PouZivan
bude jazyk MATLAB.

Literatura:

1. Vybrané &isti ze skript CVUT FEL “Jan Stecha: Optimdlni rozhodovéni a fizeni”
2. Vybrané Casti z knihy "Boyd and Vanderberghe: Convex Optimization”(volné dostupné na www).

Optimization

Annotation: The aim of the course is to teach students to recognize optimization problems around them,
formulate them mathematically, estimate their hardness, and propose ways of solution for easier problems. The
central topic is convex optimization (with particular emphasis on linear programming) and Lagrangean duality.
The theory is accompanied by a number of illustrative and practical examples.

Lectures:

1. Taxonomy of tasks of mathematical optimization. What is and is not part of the course. Motivation
examples.
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Convex sets and convex functions

Linear programming I: Geometry of LP

Linear programming II: Simplex method

Linear programming III: Duality, Farkas lemma

Linear regression in L2 and L1 metric

Nonlinear programming I: Conditions on local extremes
Nonlinear programming II: Lagrangean duality

D i

Examples of convex programming tasks (incl. quadratic)

H
e

Algorithms of local optimization I: unconstrained problems

[u—
—

. Algorithms of local optimization II: constrained problems

—
[\

. Dynamic programming

—
(98]

. Perceptron algorithm (and similar)
14. (Safety margin)

Labs, seminars:

1. The labs consist of solving practically motivated problems. This does not require lengthy coding but is
mathematically nontrivial — therefore preparation at home is necessary for each lab lesson. The MATLAB
programming language is used.

References:

1. Selected parts of CVUT FEL lecture notes “Jan Stecha: Optimdlni rozhodovani a fizeni”

2. Selected parts of the book ”Boyd and Vanderberghe: Convex Optimization”(freely available on www).
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2.1.15 A4B99BAP: Bakalarska prace

Nazev: Bakalafska prace
Garant: TBD
Prednasejici: TBD
Semestr: L

Rozsah: TBD

Kredity: 20

Anotace: TBD

Bachelor Project
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2.2 Predméty oboru Pocitacové systémy — Computer Systems
2.2.1 A4B17EAM: Elektfina a magnetismus

Nazev: Elektfina a magnetismus

Garant: Prof.Ing. Skvor Zbyn&k CSc.

Piednasejici: Prof.Ing. Skvor Zbyn&k CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Na zdkladé fyzikalni podstaty jevu ziskaji studenti zdkladni znalosti o chovani latek v makrosko-
pickém pojeti v elektrickém a magnetickém poli, sezndmi se jak se statickymi “tak se stacionarnimi, harmo-
nicky i obecné Casové proménnymi - nestaciondrnimi poli - elektromagnetickou vlnou ve volném prostoru i na
vedeni. Na tomto zdklad€ jim bude ukdzan obecny a jednotici popis elektromagnetickych jevii Maxwellovymi
rovnicemi. Z né&j pak budou vyloZeny specidlni pfipady, které povedou k pochopeni zédkladnich metod feSeni
elektromagnetickych poli a vin s konkrétnimi vystupy napf. do feseni elektrickych obvodi. V ramci labora-
tornich cviceni budou sezndmeni s modernimi moZnostmi numerického modelovéni poli a obvodovych struktur
tam, kde neni mozné ziskat pfimé analytické feSeni. Pochopeni fyzikdlni podstaty jevli pomtize vytvorit zaklady
pro pochopeni struktur obvodovych prvka, vedeni, i pro navrhovani a pouziti hardwarovych struktur obvodd
pracujicich na velmi vysokych kmitoctech, véetné znalosti problematik parazitnich jevi, jako jsou odrazy na
vedeni a nutnost pfizpisobovani, rusiva elektromagneticka pole i odolnost komponent vici nému.

Osnova:

Elektrostatika, Gaussova véta, polarizace, potencidl, napéti, kapacita, energie, sily, superpozice
Stacionarni proudové pole, Jouletiv zakon, Ohmilv zakon, rovnice kontinuity

Kirchhoffovy zdkony, Thévenintv, Nortondv teorém, analyza linearnich odporovych obvodi
Stac. magnetické pole, Biot-Savartiiv zakon, Ampérdv zakon, indukénost, energie, sily
Kvazistacionarni magnetické pole, magnetické obvody, Faradaytv indukéni zdkon
Nestacionarni elektromagnetické pole - vina, frekvencni a Casova oblast, spektrum
Maxwellovy rovnice jako zdkladni postulat elektromagnetismu a jejich fyzikalni obsah

Elektromagnetickd vlna ve volném prostoru a na vedeni, struktury a parametry vedeni

XNk WD

Elektricky a magneticky povrchovy jev

_
e

Obvody s rozprostfenymi parametry, bezeztratové a ztratové vedeni, odrazy, pfizptisobovani

—_
[a—

. Lineédrni obvody s reaktan¢nimi - akumulacnimi prvKy, rezonance, obvodové rovnice v ¢asové oblasti

—_
[\

. Pfechodné jevy, analyza pfechodnych jevi v ¢asové oblasti

—_
(98]

. Pfechodné jevy prvniho fadu. Pfechodné jevy vyssich fada

14. Rusivé elektromagnetické vyzafovani a odolnost vici nému
Cviceni:
Elektrostatické jevy, pole v dielektriku, zdkladni veli€iny, vypocty int. pole, kapacity
Stacionarni proudové pole, vodic¢e, mechanismus vedeni proudu, vypocty ztrat
Kirchhoffovy zdkony, feSeni jednoduchych lin. obvodovych struktur
Magnetické jevy, veli¢iny, materidly v mg. poli, vypocet indukCnosti, energie, sily
Magnetické obvody, Faradaytiv induk¢ni zdkon, vzdjemnd induk¢nost, vazby
Elmag. vlna prostfednik pfenosu informace - frekven¢ni a asova oblast, spektrum

Maxwellovy rovnice, vysvétleni jednotlivych ¢4sti v souvislosti s fyzikdlnim obsahem
ReSeni vlnové rovnice ve volném prostoru a na ohrani¢enych geometriich - vedeni

A T o

Povrchové jevy - pocitacové simulace elektrostatickych a magnetickych poli
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10.

11.
12.
13.
14.

Obvody s rozprostfenymi parametry, piehled a vypocet zakladnich struktur a parametri, odrazy, pfizptisobovani
- simulace obecnych nestaciondrnich poli

Resen{ linedrni obvodd s reaktan&nimi - akumulaénimi prvky, asova oblast
Prechodné jevy, analyza pfechodnych jevi v Casové oblasti

Prechodné jevy prvniho fadu. Pfechodné jevy vyssich fadu, simulace jevi
Elektromagnetické vyzafovani a odolnost, vypocty neZadoucich vazeb a stinéni

Literatura:

1.
2.
3.

Novotny, K.: Teorie elmag. pole I. Skriptum, CVUT Praha, 1998
Collin, R.E.: Field Theory of Guided Waves. 2nd Edit., IEEE Press, New York 1991

Coufalovd, B., Havlicek, V., Mikulec, M., Novotny, K.: Teorie elmag.pole 1. Pfiklady, Skriptum CVUT
Praha, 1999

Sadiku, M.N.O.: Elements of Electromagnetics. Saunders College Publishing. London, 1994
. Havli¢ek, V., Pokorny, M., Zemének, I.: Elektrické obvody 1, Nakladatelstvi CVUT, Praha 2005
. Havlicek, V., Zemanek, I.: Elektrické obvody 2, Nakladatelstvi éVUT,Praha 2008

Electromagnetism

Annotation: Based on theoretical fundamentals such as Maxwell equations, students will acquire insight into
electromagnetic effects and ability to solve simple electromagnetic problems. Physical principles are applied to
derive basics of circuit theory. Simple linear circuits, lumped as well as distributed, are described and analysed.
Field theory application enables to understand basic circuit elements, such as resistors, capacitors, inductors,
and transmission lines as well as important effects such as resonance and impedance matching. Exact quanti-
tative description (analysis and/or design) of simple geometries helps to estimate fields and behaviour of more
complex ones. Frequency domain and time domain formulations are combined to provide better insight. The
course is completed by information on electromagnetic compatibility.

Lectures:

1
2
3
4
5
6
7
8
9

10
11

12
13
14

. Electrostatics, Gauss law, polarization, potential, voltage, capacity, energy, forces

. Stationary current, Joule’s AND Ohm’s Law, continuity equations.

. Kirchoff’s law, Thevenin and Norton theorems, analysis of linear resistive circuits

. Stationary magnetic field, Ampere’s and Biot-Savart Law, inductance, energy, forces.

. Quasi-Stationary magnetic field, magnetic circuits, Faraday inductance law.

. Non-stationary electromagnetic field and waves, frequency and time domain, spectrum

. Maxwell equations - fundaments of electromagnetism. Physical description.

. Electromagnetic waves in free space and transmission lines, wave guiding structures and parameters.
. Electric and magnetic skin effect

. Circuits possessing distributed elements, lossless and lossy transmission lines, reflections and impedance
matching.

. Linear circuits containing reactances - accumulating elements. Circuit description in frequency as well
as time domain.

. Transition effects and their time-domain analysis.
. Transition effects, first and higher orders.
. Electromagnetic interferences, compatibility and susceptibility.

Labs, seminars:

1
2

. Electrostatic effects and fields, dielectrics, quantities, analysis, capacity.
. Currents, conductors, loss calculation.
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oo AW

10.
11.
12.
13.
14.

Kirchhoff’s laws, simple linear circuit analysis.

Magnetic effects, quantities, material behaviour, inductance calculus, energy forces.
Magnetic circuits, Faraday’s law, mutual inductance, cuplings
Electromagnetic wave - information carrier.

Maxwell equations, physical meaning.

Wave equation - solution for free space and simple transmission lines.
Skin-effect, computer simulation in a lab.

Circuits with distributed elements, reflection, matching.

Circuits with reactances / energy accumulating elements.
Resonances, transition effects.

Transition effects - first and higher order.

Electromagnetic coupling and electromagnetic compatibility.

References:

1. Collin, R.E.: Field Theory of Guided Waves. 2nd Edit., IEEE Press, New York 1991

Sadiku, M.N.O.: Elements of Electromagnetics. Saunders College Publishing. London, 1994

Smith, K.C.A., Alley, R.E.: Electrical Circuits An Introduction. Cambridge University Press, Cambridge
1992

Mikulec, M., Havli¢ek, V.: Basic Circuits Theory, Vydatelstvi CVUT, Praha 2000

. Dorf, R.: Introduction To Electric Circuits, John Wiley and Sons, Inc., New York 1993
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2.2.2 A4B34EM: Elektronika a mikroelektronika

Nazev: Elektronika a mikroelektronika
Garant: Ing. Jakovenko Jifi Ph.D.
Prednasejici: Ing. Jakovenko Jifi Ph.D.
Semestr: Z

Rozsah: 2p+21

Kredity: 6

Prerekvizity: Zadné

Anotace: Zakladni vlastnosti polovodici, piechod PN. Bipolarni tranzistor, struktura MOSFET. Sezndmeni se
zakladnimi funkénimi strukturami a technologiemi integrovanych obvodt. Technologie CMOS, navrh topo-
logie, navrhova pravidla. Zékladni bloky analogovych CMOS integrovanych obvodi, AD a DA pfevodniky.
Pamé&{ové struktury. Mikro-elektro-mechanické integrované systémy. Zakladni optoelektronické prvky.

Osnova:

1.

DN B~ W N

N

9.
10.
11.
12.
13.
14.

Historicky pfehled vyvoje Mikroelektroniky a integrovanych obvodd, Moorovy zakony, metody navrhu,
soucastné trendy.

. Zé&Kkladni typy a vlastnosti polovodict, prechod PN, pfechod kov-polovodic, dioda.

. Bipolarn{ tranzistor, tranzistor MOSFET, struktura, princip ¢innosti, ndhradni modely.

. Technologicky proces vyroby polovodic¢ovych soucastek a integrovanych obvodd.

. Zakladni CMOS proces, technologicky postup vyroby, topologické masky, metody izolaci, druhy CMOS

procesu, technologie propojovani.

. Moderni technologie 10, submikronové technologie, SOI, RF IO.
. Prostiedky pro navrh, simulace a testovani mikroelektronickych systémi. Metodologie navrhu digitalnich,

analogovych a smiSenych integrovanych systémt, urovng abstrakce navrhu, ekonomické aspekty navrhu.

. Navrh topologie, navrhova pravidla, parazitni struktury, extrakce parazitnich struktur. Metody propo-

jovani, zpozdéni, problematika pfeslechd a ruseni.

Parametry logickych hradel CMOS, ztratovy vykon log. hradla, zpoZzdéni, budice sbérnic.

Zakladni bloky analogovych CMOS IO, opera¢ni zesilovac.

Integrované AD a DA prevodniky, typy, rychlost, spotieba.

Integrované Pamé&tové struktury, DRAM, SRAM, EEPROM, Flash.

Navrh a technologie mikro-elektro-mechanickych integrovanych systémi MEMS - technologie, aplikace.
Optoelektronika, fotodioda, fototranzistor, laser, LED, parametry, aplikace.

Cviceni:

O PNk W -

—_—

Uvod do névrhového systému CADENCE.

Knihovny technologii CMOS, Simulétor Spectre, typy analyz. Modely aktivnich a pasivnich soucastek.
Ndévrh, simulace a testovani zesilovaciho stupné.

Statické a dynamické vlastnosti logickych hradel a prenosového hradla CMOS.

Ukazka analogového navrhu, tvorba testu.

Vliv technologického rozptylu, Simulace v rozich (Corner analysis), Simulace Monte Carlo.

Navrh topologie analogového 10.

Névrh topologie analogového 10.

Kontrola ndvrhovych pravidel, extrakce parazitnich kapacit.

Digitalniho navrh, simulace.

. Syntéza a verifikace digitdlntho ndvrhu.
. Samostatny projekt
. Samostatny projekt
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14. Presentace projekty, zapocet.
Literatura:

1. J. Vobecky, V. Zahlava:”Elektronika — soucastky a obvody, principy a ptfiklady”, Grada Publishing, 2001

2. P. Gray, P Hurst, s. Lewis, R. Mayer: ”Analysis and Design of Analog Integrated Circuits”, John Wiley
and Sons, 2000

Electronics and Microelectronics

Annotation: Semiconductors fundamentals, PN junction. Bipolar transistor, MOSFET structure. Fundamen-
tals of Integrated systems processing technologies. CMOS technology, layout design, design rules. Analogue
CMOS integrated circuits blocks, AD and DA convertors. Memory structures. Micro-electro-mechanical sys-
tems. Optoelectronics devices.

Lectures:

1. Microelectronics and integrated circuit design history, roadmaps, Moor?s laws, 10 design methodologies,
current trends

. Semiconductors fundamentals - types and properties, PN junction, metal-semiconductor junction, diode.
. Bipolar transistor, MOSFET - architecture, working principle, substitutive models.
. Fabrication process of semiconductor devices and integrated circuits.

N AW N

. CMOS fabrication process, layout, topological masks, isolation methods, CMOS process variances, in-
terconnection technology.

(@)

. Advanced IC technologies, advanced sub-micron technologies, SOI, RF IC.

3

. Software tools for IC design, analogue, digital and mix-signal integrated systems design methodologies,
design abstraction levels, application specific integrated systems, design economical aspects.

o0

. Layout design, design rules, parasitics, parasitics extraction. Interconnection design methods, delay cal-
culation, time analysis, crosstalk and interference problems.

9. CMOS logic gate parameters, gate power dissipation, delay, bus drivers.
10. Fundamental blocks of analogue CMOS ICs, operational amplifier.
11. Integrated AD and DA converters - types, speed and power dissipation.
12. Integrated memories structures - DRAM, SRAM, EEPROM, Flash.
13. Design of Micro-electro-mechanical systems (MEMS), technologies, application.
14. Optoelectronics fundamentals, photodiode, phototransistor, laser, LED - parameters, applications.

Labs, seminars:

. Introduction to CADENCE design tools.

. CMOS design kits and libraries, simulator Spectre - analysis types. Models for active and passive devices.
. Design, simulation and testing of amplifier stage.

. Logic gates static and dynamic parameters and characteristics of CMOS transmition gate.

1
2
3
4
5. Analog design, tests and testbenches .
6. Influence of processing variances, Corner analysis, Monte Carlo analysis.
7. Layout of analogue IC.

8. Layout of analogue IC.

9. Design rule check, parasitic extraction.

10. Digital IC design flow, simulations.

11. Digital design synthesis and verification.

12. Student project

13. Student project
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14. Work presentation, final assessment
References:

1. P. Gray, P Hurst, S. Lewis, R. Mayer: ”Analysis and Design of Analog Integrated Circuits”, John Wiley
and Sons, 2000
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2.2.3 A4B38DSP: Distribuované systémy a pocitaCove sité

Nazev: Distribuované systémy a pocitacové sité

Garant: Doc.Ing. Holub Jan Ph.D.

Prednasejici: Doc.Ing. Holub Jan Ph.D.

Semestr: L

Rozsah: 2p+21

Kredity: 6

Anotace: Pfedmét je vénovan principim a technologiim distribuovanych systému (DS) a jejich nasazeni v
typickych tfidach aplikaci. Jsou popsédna zdkladni fyzickd komunikacni média, vysvétleny topologie DS, me-
tody fizen{ pfistupu, pfedstaveny zdkladni modely datovych pfenosu a vysvétleny zdklady kédovani a Sifrovani.
Poté jsou pfedstaveny nejrozsitenéjsi v praxi uzivané technologie distribuovanych systémi, polozeny zaklady
protokoli Internetu a predstaveny typické aplikace distribuovanych systému.

Osnova:

Sl e

O ® N oW

10.
11.
12.
13.
14.

Uvod, definice zdkladnich pojmd, model ISO/OSI, funkce vrstev

Metalické,optické a bezdratové fyzické médium, typy, vlastnosti, aplikacni parametry

Analogové a digitdlni modulace, principy, vlastnosti, vyuZiti

Metody piistupu ke sdilenému médiu a jejich charakteristiky, typy datovych pfenost, sdileni kapacity
kandlu, fyzické a logické topologie DS

Kédovani (kanédlové, detekce a opravy chyb, Sifrovani )

Pocitaové sité (predevsim IEEE 802.3), varianty, aktivni prvky, zajiSténi determinismu

Primyslové distribuované systémy - vybrané standardy a jejich vlastnosti

Bezdratové sité I (IEEE 802.11, IEEE 802.16)

Bezdratové sité I (IEEE 802.15, ZigBee, Bluetooth, RFID)

Modemy (PSTN, xDSL, GSM, PLC, kabelové, radiové) a jejich aplikace v DS

Propojovani distribuovanych systémd, smérovani v lokdlnich sitich, metody fizeni datového toku
Zaklady TCP/IP (ARP, RARP, DNS)

Protokoly relacni a prezentacni vrstvy

Aplikace distribuovanych systémi (datové a komunikacni sité, fidici systémy, geograficky rozsahlé systémy
sbéru dat, sité ve vozidlech a letadlech)

Cviceni:

e e e e T

A T o

Uvodni cviceni, bezpecnost, sezndmeni s tlohami.

Modemova komunikace

Frekvenéni spektra modulovanych signdld.

Mg¢éfeni parametrti optickych vlaken.

Sbérnice RS 485.

Modularni opticky telemetricky systém.

Digitalni modulace pro bezdratové sité.

Predikce a ovéfeni pokryti signdlu bezdritovych senzorovych siti.
Distribuovany systém CAN.

Pfenos dat po napdject siti.

. Simulace pfenosového kandlu v prostfedi Matlab.
. Ovéfeni vlastnosti sité ZigBee.

. Deterministickd komunikace v sitich Ethernet.

. Zhodnoceni cviceni, zapocty.
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Literatura:

1. Halsall, F.: Data Communications, Computer Networks and Open Systems, Adison Wesley 1996, ISBN
978-0201422931

2. Elsenpeter, R.C.: Optical Networking, McGraw-Hill 2001, ISBN 978-0072193985

3. Sohraby, K.: Wireless. Sensor Networks: Technology, Protocols and Applications, John Wiley and Sons
2007, ISBN 978-0471743002

Distributed Systems and Computer Networks

Annotation: Subject is devoted to principles and technologies of distributed systems (DS) and to their employ-
ment in typical applications. Physical layer media, analog and digital modulations, DS topologies, MAC me-
thods, coding and cryptography basics are introduced. Widely used standard systems are then presented toge-
ther with their features. Internet protocols are explained and internetworking approaches presented. Finally the
typical industrial applications of distributed systems are introduced.

Lectures:
Introduction, basic terms definition, ISO/OSI model, layer functionality

Metallic, optic a wireless physical media, features and application parameters
Analog and digital modulations, principles, features and applications

B

MAC methods and their characteristics, data transfer types, channel capacity sharing, physical and logical
topologies

hd

Channel coding, error detection and correction coding, symmetric and asymmetric ciphering, digital
signature

Computer networks (particularly IEEE 802.3), versions, active elements, deterministic scheduling
Industrial distributed systems (FF, CANopen, Profibus, ), specific features and applications
Wireless networks I (IEEE 802.11, IEEE 802.16)

Wireless networks II (IEEE 802.15, ZigBee, Bluetooth, RFID)

10. Networks and modems (PSTN, xDSL, GSM, PLC, cable, radio), parameters and applications

11. Internetworking, routing in local networks, data flow control methods

12. TCP/IP basics (ARP, RARP, DNS )

13. Session and presentation layer protocols

bl el S

14. Distributed systems applications (data and communication networks, control systems, geographically
distributed DAQ systems, vehicle and airplane networks), EMC

Labs, seminars:

Introduction, safety in laboratory, presentation of laboratory tasks.
Modem communication

Frequency spectra of modulated signals.

Fiber optics parameters measurement.

Evaluation of EIA-485 based communication channel.

Modular optical telemetry system.

Digital modulations and protocols for wireless networks.

Wireless sensor network signal coverage prediction and verification.
Evaluation of CAN based distributed system.

e AU e

_
e

Power line communication.

—_—
—

. Simulation of communication channel in Matlab environment.

—
[\

. Evaluation of the ZigBee network.
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13. Deterministic communication in Ethernet networks.

14. Evaluation, assessment.
References:

1. Halsall, F.: Data Communications, Computer Networks and Open Systems, Adison Wesley 1996, ISBN
978-0201422931

2. Elsenpeter, R.C.: Optical Networking, McGraw-Hill 2001, ISBN 978-0072193985

3. Sohraby, K.: Wireless. Sensor Networks: Technology, Protocols and Applications, John Wiley and Sons
2007, ISBN 978-0471743002
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2.2.4 A4B38NVS: Navrh vestavénych systéemu

Nazev: Navrh vestavénych systému

Garant: Ing. Fischer Jan CSc.

Prednasejici: Ing. Fischer Jan CSc.

Semestr: L

Rozsah: 2p+21

Kredity: 6

Anotace: Pfedmét je orientovan na HW névrh vestavénych systémil s orientaci na 32-bitové (pfip. i 8-bitové)
mikroradi¢e (microcontroller) a signdlové procesory. Jsou prezentovany procesory a mikrotfadice z hlediska
navrhu obvodu, dile potfebné podptirné logické obvody a jejich spoluprace. Pozornost je vénovana navrhu z
hlediska spravného Casovani spolupracujicich obvodii a zamezeni koliznich stavli. Programovani nen{ hlavnim
cilem, ale je na cvienich pouze nastrojem pro provéfeni funkénosti a chovani danych blokd.

Osnova:

1. Bloky vestavéného mikroprocesorového systému

2. Mikroradice pro vestavéné systémy, rozdéleni podle vykonu a oblasti pouZiti, periférie na Cipu, sbérnice,
signalové procesory pro vestavéné aplikace

3. Mikrotadice pro experimenty, vnitini a vnéj$i sbérnice, signdly, jejich asovani

4. Logické obvody, vlastnosti, odbér, fady, rychlost z hlediska spoluprace s mikroprocesorem, spoluprice
rychlych logickych obvodd, vedeni, odrazy, zemnéni, rozvody napdjeni, blokovani

5. Paméti RW-SRAM, FIFO, dvoubranové, DRAM, SDRAM, struktura, signdly a ¢asovani z hlediska spo-
luprace

6. Pevné paméti, ROM, MAASK ROM, EPROM, FLASH typu NOR, NAND, pamé&{ové karty

7. Pfipojovani vstupnich a vystupnich bran, perifernich obvodi a vnéjsich fadi¢i (USART, USB, Ethernet,
CAN,..) na sbérnici, pfipojovani A/D a D/A ptevodnikii

8. Pripojeni ovladacich prvki a dalSich vstupl k mikroradici a vestavénému systému, kontaktni a kapacitni
klavesnice, rotacni ovladace, dotykovd obrazovka

9. Navrh jadra vestavéného systému, kontrola ¢asovani sbérnic a spoluprace CPU, paméti a V/V obvodu na

sbérnici, navrh adresovych dekodért

10. Ovladani zobrazovacich prvki (LED, LCD), pfipojeni fadice grafického LCD

11. Jednotky ¢itact, systémy input capture, output compare, generace PWM, ¢itani udalosti, ovladani vykonovych
vystupd

12. Bloky pro zajisténi spolehlivé funkce (dohliZeci obvody), napajeni vestavéného systému, nap&fové tirovné,
monitorovani spravného napdjeni, kontrola zatizeni, chlazeni, provoz z bateriového napéjeni

13. Spolupréce vice procesorti a mikrofadici ve vestavéném systému

14. Ptipadova studie

Cviceni:

Uvod, programové vybaveni - IDE pro ARM Cortex M3 (STM32)

Preklad a ladéni programu

Ctenf vstupt, pipojent tladitek a klavesnice

Ovladéni vystupnich bran, buzeni LED, ovladani krokového motorku

Ptipojeni a ovlddani znakového LCD zobrazovace

Sériovd komunikace, vyuZiti obvodu UART

Sériové rozhrani SPI, pfipojeni vstupti, vystupt a velkokapacitni sériové paméti Flash
Sériové rozhrani IIC bus, pfipojeni paméti a monitorovactho obvodu

YNk w D =

7 X7 99 99

Pouziti ¢itacové jednotky, funkce input capture”, “output compare”, generace PWM

._
e

Zadani samostatného projektu: Navrh systému pro sbér dat a monitorovani; rozbor
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11. Reseni projektu - pfipojeni kldvesnice a LED + programy

12. Reseni projektu - vyuziti A/D pfevodniku, pfipojeni LCD + programy
13. Reseni projektu - kontrola funk&nosti programu, odladéni programu
14. Projekt - prezentace vysledného sytému, hodnoceni

Literatura:

1. Balch M.: COMPLETE DIGITAL DESIGN. A Comprehensive Guide to Digital Electronics and Com-
puter System Architecture. McGRAW-HILL,2004, ISBN: 978-0071409278

2. Yiu J.: The definitive Guide to the ARM Cortex- M3. Elsevier, 2007, ISBN: 978-0-7506-8534-4
3. Sloss A., Symes D., Wright, Ch.: ARM System Developer’s Guide. Elesevier 2004, ISBN 1-55860-874-5

Embedded Systems Design

Annotation: The main aim of this subject is design of embeded systems using microcontrollers. It is mainly
focused on 32-bit (alter. 8-bit) microcontrollers and DSP, supporting logic devices, external input/output devices
and the other supporting devices.

Lectures:

Blocks of a embedded system

Microcontrollers, their peripherals, buses, digital signal processors

Microcontrollers used for laboratory experiments, interface, signals, timing

Logic devices, parameters, power consumption, grounding

Memories, RW-SRAM, FIFO, Duala ported, SDRAM, stucture, timing

Nonvolatile memories ROM, MASK ROM, EPROM, FLASH - NOR, NAND, memory cards
Input/output port, peripheral controllers interfacing (USAT, EThernet, CAN)

Interfacing - push buttons, keyboard, touch screen

D T AR R o e

Embedded system design - bus timing, CPU to memory and I/O interfacing

ﬁ
e

Dynamicaly controlled LED display, graphical LCD interfacing

—_—
—

. Timers, input capture, output compare modul, PWM, driving of power outputs

—_
[\

. Supervisory devices, watch dog, power supply for embedded system, battery powering

—_
[98)

. Cooperation of microcontrollers in an embedded system
14. Case study

Labs, seminars:

Introduction, IDE for ARM Cortex M3 (STM32)

Compiling, debugging

Reading of input pins, push button interfacing, keyboard

Output port interfacing, LEDs and stepper motor driwing

Character LCD interfacing

Serial communication, use of a UART

Use of a SPI - Serial peripheral interface, input/output connecting

Inter integrated circuits bus - [IC, memory and supervisory device interfacing

e I A ol o o

Use of timers, input capture and output compare unit, PWM generation

H
e

Project specification design of a DAQ (data acquisition system), analysis

—_—
—

. Project - solution: keyboard and LED interfacing + programs

—
[\

. Project - solution: use of a ADC, LCD interfacing + programs

—_
(98]

. Project - solution: program debugging
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14. Project - final presentation, evaluation
References:

1. Balch, M.: COMPLETE DIGITAL DESIGN. A Comprehensive Guide to Digital Electronics and Com-
puter System Architecture, McGRAW-HILL,2004, ISBN: 978-0071409278

2. Yiu, J.: The Definitive Guide to the ARM Cortex- M3. Elsevier, 2007, ISBN: 978-0-7506-8534-4

3. Sloss, A., Symes, D.,Wright, Ch.: ARM System Developer’s Guide, Elesevier 2004, ISBN 1-55860-874-
5
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2.2.5 A4B35PSR: Programovani systému realného ¢asu

Nazev: Programovani systému realného Casu

Garant: Doc.Dr.Ing. Hanzélek Zdenék

Prednasejici: Doc.Dr.Ing. Hanzdlek Zdené€k / Ing. Sojka Michal

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Zijemce musi zvladat zaklady programovani v jazyce C a programovani vicevlaknovych apli-
kaci. Vyhodou je absolvovéni predmétu AOB35APO.

Anotace: Cilem tohoto pfedmétu je poskytnout studentim zakladni znalosti v oblasti vyvoje SW pro fidici
systémy vybavené nékterym z operacnich systému redlného ¢asu RTOS. Na cvicenich budou studenti fesit
nejprve nekolik mensich tloh s cilem jednak zvladnout préci se zdkladnimi komponenty RTOS VxWorks a
jednak zméfit Casové parametry OS a hardwaru, které jsou potiebné pii vybéru platformy vhodné pro danou
aplikaci. Poté budou fesit sloZitéjsi ilohu - casové ndro¢né fizeni modelu, kde budou moci plné vyuZit vlastnosti
pouzitého RTOS. Na prednédskach budou studenti sezndmeni jak s teorii systému pracujicich v redlném casu,
kterd slouZi k formalnimu potvrzeni spravnosti bezpecnostné kritickych aplikaci, tak s nékterymi praktikami
softwarového inZenyrstvi, které vedou ke zvySovani kvality vyslednych softwarovych produktu.

Osnova:
1. Systémy redlného €asu, poZadavky, vlastnosti
2. OS VxWorks
3. Rozhrani podle normy POSIX
4. Jazyk C pro pokrocilé, pfeklada¢ GCC
5. Kdédovaci standardy, verzovaci systémy, certifikace
6. Casovani piistupu k paméti; sprava dynamické paméti
7. Statické rozvrhovani
8. Rozvrhovéni s dynamickou prioritou
9. Rozvrhovani se statickou prioritou
10. Problémy v analyze RT aplikaci
11. Spréava sdilenych zdroji
12. Sprava sdilenych zdroja II.
13. Ostatni real-time operacni systémy; pferusovaci systém; podpora riznych HW platforem (BSP
14. Kombinovani real-time tloh s béZnymi tlohami
Cviceni:
1. Seznameni se s OS VxWorks a jeho vyvojovym prostiedim. Pieklad, ladéni, prohliZe¢ udalosti.
2. Uloha 1: VxWorks API: mutexy, semafory.
3. Uloha 2: VxWorks API: fronty zprav, Casovace
4. Uloha 3: VxWorks API: procesy, sdilend paméti
5. Uloha 4: Benchmark latenci rozvrhovace OS.
6. Uloha 5: Vliv pfistupu k paméti na dobu b&hu (cache, prefetching, ...)
7. Uloha 6: M&feni latence pii komunikaci pies ethernet
8. Uloha 7: Méfeni ¢asu blokovéani na mutexu, d&dénf priorit
9. Test; zadani ulohy 8 - fizeni motorku
10. Reseni dlohy 8
11. Reseni dlohy 8
12. Resent tlohy 8
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13. Odevzdavani tlohy 8
14. Zapocet

Literatura:

1. Robbins, K., Robbins, S.: Practical UNIX Programming: A Guide to Concurrency, Communication and
Multithreading. Prentice Hall, 1996

2. LiuJ. W. S.: Real-Time Systems, Prentice Hall, 2000

3. Burns A., Wellings A.: Real-Time Systems and Programming Languages (Third Edition). Addison Wesley
Longmain, 2001.

4. VxWorks manuals (http://www.wrs.com)

Real-Time Systems Programming

Annotation: The goal of this subject is to give students basic knowledge in area of software design for embed-
ded systems with real-time operating system (RTOS) with emphasis to practical experience. Students will solve
several simple tasks in order to get both basic knowledge about RTOS VxWorks and measure the timing para-
meters of the RTOS and hardware, which are necessary when choosing a platform for a given application. Then
a more complicated task (motor control) will be solved, which will fully utilize means of RTOS VxWorks. Du-
ring lectures, students will be familiarized with real-time systems theory, which can be used to formally prove
the timing correctness of the applications. Moreover, some software engineering techniques, which help with
increasing of quality of safety-critical systems will be discussed.

Lectures:

. Real-Time operating systems, requirements, properties
. VxWorks OS

. POSIX API

. Advanced use of C language, GNU C compiler

1
2
3
4
5. Coding standards, version control systems, certifications
6. Memory access timing; dynamic memory management

7. Clock driven scheduling

8. Dynamic priority scheduling

9. Static priority scheduling

10. Problems in analysis of real-time systems

11. Shared resource management

12. Shared resource management II.

13. Other real-time operating systems; interrupt subsystem; support for different HW platforms (BSP)

14. Combining real-time tasks with non-real-time tasks
Labs, seminars:

. Introduction to VxWorks OS and its IDE. Compilation, debugging, event viewer.
. Task 1: VxWorks API: mutexes, semaphores.

. Task 2: VxWorks API: fronty zprév, Casovace

. Task 3: VxWorks API: procesy, sdilend paméti

. Task 4: Benchmark latenci rozvrhovace OS.

. Task 5: Vliv pfistupu k paméti na dobu béhu (cache, prefetching, ...)

. Task 6: Méfeni latence pii komunikaci pres ethernet

. Task 7: Méfeni Casu blokovéni na mutexu, dédéni priorit

O 00 3 N Lt & W N =

. Test; assignment of task 8 - motor control
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10. Solving of task 8
11. Solving of task 8
12. Solving of task 8
13. Delivery of task 8
14. Zapocet

References:

1. Robbins, K., Robbins, S.: Practical UNIX Programming: A Guide to Concurrency, Communication and
Multithreading. Prentice Hall, 1996
2. LiuJ. W. S.: Real-Time Systems, Prentice Hall, 2000

3. Burns A., Wellings A.: Real-Time Systems and Programming Languages (Third Edition). Addison Wesley
Longmain, 2001.
4. VxWorks manuals (http://www.wrs.com)
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2.2.6 A4B32PKS: Pocitacové a komunikacni sité

Nazev: Pocitacové a komunikacni sité

Garant: Ing. Bohac Leos Ph.D.

Prednasejici: Ing. Bohac Leos Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Cilem predmétu je sezndmit studenty s aktudlnimi trendy v pfepinanych lokalnich sitich a funkci
klicovych smérovacich protokold v IP sitich. Druhd ¢ast pfedmétu seznamuje prehledové s problematikou
zajisténi informacni bezpecnosti v komunikacnich sitich. Nedilnou souc¢ésti ndplné predmétu je také vysvétleni
principl pro zajisténi odpovidajici kvality poskytovanych sluZeb a vysvétleni funkce nékterych aplikacnich
protokoli. Pfedmét je zaméfen predevsim prakticky, s moZnosti pfimého aplikovani ziskanych poznatkd pii
ndvrhu &i provozu redlnych datovych siti.

Osnova:

1. Zakladni funkce piepinace v siti Ethernet, technické feSeni prepinacich tabulek (CAM a Hash), koncepce
virtudlnich LAN siti (VLAN)

2. Navrh pfepinané sité Ethernet, specidlni podpirné protokoly (napf. Spanning-tree) a zajisténi kvality
sluzeb v siti Ethernet

3. Architektury smérovacich a pfepinacich prvkd v datovych sitich. Optické spojovani a sité.

4. Smérovaci algoritmy a techniky (Dijkstra, Ford-Fulkerson, deflexni smérovani, Fuzzy smérovani). Smérovaci
algoritmy v datovych sitich (vektorové, stavové). Smérovaci protokol RIP

Smérovaci protokol OSPF a BGP

Integrovany a diferencovany model zajiSténi kvality sluZeb v IP sitich

Protokoly pro registraci a smérovani multicastu (IGMP a PIM)

vv_ s

Zajisténi bezpecnosti prenosu dat (IPsec, TLS/SSL), bézné typy utoki a opatieni proti nim

O ® N W

Metody a protokoly pro zabezpeceni prenosu dat v bezdritovych WiFi sitich
10. Autorizaéni a autentikacni infrastruktura (IEEE802.1x, RADIUS, Kerberos, LDAP)
11. Certifikaty a jejich pouziti (PKI, VPN)
12. Rozlehlé datové sit¢ WAN postavené na technologiich Frame Relay (FR) a Multi-Protocol Label Swit-
ching (MPLS)
13. Protokoly pro pfenos a sdileni soubort - FTP, TFP, CIFS
14. Spréava pocitacovych siti (SNMP, MIB)
Cviceni:
1. Seznameni se obsahem cviCeni, laboratoii a bezpecnosti
2. Navrh a zapojeni LAN sité s pfepinaci - I. zakladni nahled na obsahy prepinaci tabulky a jejich zmény v
prub&hu zmén pfipojeni koncovych systémt LAN sité
3. Névrh a zapojeni LAN sité s pfepinaci - 1. nastaveni a ovéfeni funkce STP protokolu konfigurace, nasta-
veni zékladni bezpecnosti LAN sité
4. Navrh VLSM adresace IP sité - seminarni cviceni, piiklady vypocti

5. Navrh a zapojeni IP sité se smérovaci - 1. zapojenti sité, pfifazeni IP adres rozhranim, nastaveni statického
smérovdni, ovéfeni zdkladni funkce IP sité (Ping, Traceroute), zdklady protokolové analyzy

6. Navrh a zapojeni IP sité se smérovaci - II. zapojeni sité, pfifazeni IP adres rozhranim, nastaveni dyna-
mického smérovaciho protokolu RIP ovéfeni funkce

7. Néavrh a zapojeni IP sité se smérovaci - III. konfigurace VPN sité s IPsec protokolem, ovéfeni protokolové
komunikace

8. Kontrolni test znalosti

68



. Nastaveni a ovéfeni funkce WiFi sité - protokolovd analyza IEEE802.1x
10.

Navrh a zapojeni IP sit€ se smérovaci - III. zapojeni sité, prifazeni IP adres rozhranim, nastaveni dyna-
mického smérovaciho protokolu OSPF, ovéfeni funkce

11. Navrh a zapojeni IP sité se smérovaci - IV. zapojeni sité, prifazeni IP adres rozhranim, nastaveni dyna-
mického smérovaciho protokolu BGP, ovéfeni funkce
12. Ukéazka funkce spravy sité na bazi protokolu SNMP
13. Néhradni cviceni
14. Zavér semestru, udéleni zapoctl
Literatura:
1. DOSTALEK, Libor, KABELOVA, Alena. Vely privodce protokoly TCP/IP a systémem DNS. 2. aktua-
liz. vyd. Praha : Computer Press, 2000. 423 s. ISBN 80-7226-323-4.
2. DOSTALEK, Libor. Velky privodce protokoly TCP/IP : Bezpetnost. 1. vyd. Praha : Computer Press,
2001. 545 s. ISBN 80-7226-513-X.
3. Tanenbaum, A.S.: Computer Networks, Prentice Hall PTR; 4 edition (August 19, 2002), ISBN: 978-
0130661029
4. Kurose, J.F.,, Ross, K.W.: Computer Networking: A Top-Down Approach Featuring the Internet (3rd
Edition), ISBN: 978-0321227355
5. DOYLE, Jeff, DEHAVEN, Jennifer. Routing TCP/IP. [s.1.] : [s.n.], 2001. 945 s.
6. SEIFERT, Rich. The Switch Book : The Complete Guide to LAN Switching technology. [s.l.] : [s.n.],
2000. 698 s. ISBN 0-471-34586-5.
7. SPURGEON, Charles E. Ethernet : The Definitive guide. [s.1.] : [s.n.], 2000. 498 s. ISBN 1-56592-660-9.

Computer and Communication Networks

Annotation: The aim of the course is to familiarize students with current trends in the switched local networks
and the key functions of routing protocols in IP networks. The second part of the course introduces students to
concepts of ensuring the information security in the communication networks. An integral part of the course is
also an explanation of the principles for ensuring the adequate quality of services in data networks and features
of some file sharing application protocols. The course is aimed rather primarily practically then theoretically

Lectures:

1.

e

10.
. Security certificates and their usage (PKI, VPN)
12.

Basic function of Ethernet switches, the technical implementations of the switching MAC tables (CAM
table and Hash function ), understanding the concept of the switched virtual LAN (VLAN)

. Design of the switched Ethernet LAN, a special supporting protocols (like Spanning-tree) and providing

the quality of services in Ethernet LANs

. Architecture of routing and switching components in data networks. Optical switching and optical ne-

tworks.

Routing algorithms and techniques (Dijkstra, Ford-Fulkerson, deflection routing, Fuzzy routing). Routing
algorithms in data networks (vector, link state). Function of RIP routing protocol

Function of OSPF and BGP routing protocols

Integrated and differentiated model for ensuring quality of service in IP networks

The protocols for multicast registration and multicast routing (IGMP and PIM)

Security of data networks (IPsec, TLS / SSL), the normal types of attacks and actions against them
Methods and security protocols for data exchange in wireless WiFi networks

Authentication and authorization infrastructures (IEEE802.1x, RADIUS, Kerberos, LDAP)

Wide area networks based on technologies of Frame Relay and Multiprotocol Label Switching
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13.
14.

Function of some useful file transfer and sharing protocols - FTP, TFTP, CIFS
Framework of the network management (SNMP, MIB)

Labs, seminars:

1. Overview of the content of lessons, safety work in laboratory

. Design with LAN switches - I. practical insight into a LAN switching principle and viewing the content

of the MAC table

. Design with LAN switches - II. setting and verification of STP function and its configuration, the basic

level of LAN security

4. VLSM addressing of IP networks - examples of calculation

. Design of IP routed network - I. network connection, assignment of IP addresses to individual interfaces,

setting of the static routing, network function verification (Ping, Traceroute)

. Design of IP routed network - II. network connection, assignment of IP addresses to individual interfaces,

setting of RIP routing, verification of network function

7. Configuration of VPN network with IPsec protocol, verification of communication

11.

12.
13.
14.

Assesment

. Design and verification of function of WiFi network - basic IEEE802.1x analysis
10.

10th Design of IP routed network - III. network connection, assignment of IP addresses to individual
interfaces, setting of OSPF routing, verification of network function

11st Design of IP routed network - IV. network connection, assignment of IP addresses to individual
interfaces, setting of BGP routing, verification of network function

Demonstration of network management functions based on SNMP protocol
Spare exercise

End of the semester, granting credits

References:

1.

Tanenbaum, A.S.: Computer Networks, Prentice Hall PTR; 4 edition(August 19, 2002), ISBN: 978-
0130661029

Kurose, J.F.,, Ross, K.W.: Computer Networking: A Top-Down Approach Featuring the Internet (3rd
Edition), ISBN: 978-0321227355

DOYLE, Jeff, DEHAVEN, Jennifer. Routing TCP/IP. [s.1.] : [s.n.], 2001. 945 s.

4. SEIFERT, Rich. The Switch Book : The Complete Guide to LAN Switching technology. [s.1.] : [s.n.],

2000. 698 s. ISBN 0-471-34586-5.

. SPURGEON, Charles E. Ethernet : The Definitive guide. [s.1.] : [s.n.], 2000. 498 s. ISBN 1-56592-660-9.
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2.2.7 A3B330SD: Operacni systémy a databaze

Nazev: Operacni systémy a databaze

Garant: Doc.Ing. Lazansky Jifi CSc.

Prednasejici: Doc.Ing. Lazansky Jifi CSc.

Semestr: L

Rozsah: 3p+2c

Kredity: 6

Prerekvizity: Zakladni znalost programovani v jazyku C

Anotace: Cilem predmétu je sezndmit posluchace se zakladnimi pojmy a principy operacnich systémt, jako
jsou procesy a vldkna, jejich komunikace a planovani, Casové zavislé chyby, synchronizaéni néstroje, uvaznuti
procest. Déle se vénuje virtudlni paméti, spravé periferii a systémi souborti véetné zakladnich otdzek bezpecnosti.

2 vz

Druha Cast predmétu je zaméfena na databaze, jejich typy a struktury, zdsady navrhu databazi, pfistupy k datim
a transak¢éni mechanismy.

Osnova:

1. Zakladni pojmy: operacni systém (OS) a jeho jadro, proces, vldkno, planovéni, ndvaznost na technické
prostiedky. Typy operacnich systémi.

2. Preklad programu, sestavovani, knihovny, sluzby OS, jejich voldni, dynamické knihovny a dynamické
sestavovani.

3. Procesy a vldkna, jejich implementace, vznik a vyvoj. Planovaci algoritmy. Systémy redlného Casu a
planovani v nich.

4. Komunikace mezi procesy a vldkny, ¢asové zdvislé chyby, kriticka sekce, synchronizacni néstroje. Kla-
sické synchroniza¢ni tdlohy a jejich feseni.

5. Uvéznuti - definice, nutné podminky pro jeho vznik, moZnosti feSeni.

6. Sprava paméti - zakladni techniky. Virtudlni pamé&f - strankovani, algoritmy pro nahradu stranek, seg-
mentace, odklddani na sekundérni pamé&i.

7. Souborové systémy, organizace dat na vnéjSich pamétich, principy, feSeni, ochrany.

8. Distribuované vypocty, klient/server. Komponenty OS pro podporu pocitacovych siti a jejich progra-
movani.

9. Pojem databaze, typy databazovych systémii, Modelovani dat, E-R modely, diagramy tokt dat, funkéni
dekompozice a normalizace.

10. Relace, rela¢ni model, integritni omezent, kvalita datového modelu. Objektové orientované a objektove
relacni databaze.

11. Databazové dotazové jazyky. Relacni algebra, relacni kalkul. Jazyk SQL (dotazy, DDL, DML). Data v
XML.

12. Soubézny piistup k datiim, transakce, zotaveni z chyb, koordinace paralelniho pfistupu.
13. Fyzick4 organizace dat, indexy jako B-stromy, bitmapové indexy, ndvaznost na OS.

14. Shrnuti pfedmétu, rezerva.
Cviceni:
Uvod, organizace cviceni, anketa znalosti, zadani 1. semestralnich praci
Strucny prehled OS, dvod do skriptovacich jazyk?
Pokrocilé programovani skriptovacich jazyk?, regularni vyrazy
ProcviCovéni skriptovacich jazyk?, odevzddvani prvni semestralni prace

Zadani 2. semestralni prace, Procesy, vldkna, sdileni - praktické ukazky
Komunikace mezi procesy

Nk w b=

Problém uvaznuti
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8. Programovani aplikaci typu klient/server
9. Prezentace 2. semestralni prace I
10. Zadani 3. semestrdlni prace, ndvrh jednoduchych databazi
11. Jazyk SQL a jeho aplikace
12. Samostatna prace v poC. ucebné I
13. Samostatna prace v poC. ucebné II - prezentace semestralni price
14. Zéapocet, rezerva

Literatura:

1. Silberschatz A., Galvin P. B., Gagne G.: Operating System Concepts. J. Willey, 2005
2. Tanenbaum A. S.: Modern Operating Systems. Prenice Hall, 2001

3. Pokorny, J., Halagka, I.: Databizové systémy. Vydavatelstvi CVUT, 2003

4. Elmasri R., Navath S.: Fundamentals of database systems. Addison-Wesley, 2007

Operating Systems and Databases

Annotation: The goal of this course is to introduce basic concepts and principles of operating systems (OS),
like processes and threads, their scheduling, mutual communication and synchronization, time-dependent errors
and deadlocks. Attention is also paid to memory management, virtual memory, management of secondary
storages, file-systems and data security. The second part of the course is focused at databases, their types and
structures, concurrent data access and transactions.

Lectures:

1. Basic concepts: operating system (OS) and its kernel, hardware dependency, processes, threads, schedu-
ling. OS types.

2. Compiling and linking, libraries, OS services and calls, dynamic libraries and run-time linking

3. Implementation and life-cycle of processes and threads. Scheduling algorithms. Real-time OSes and
scheduling in them.

4. Communication among processes and threads, critical sections, time-dependent errors, synchonization
tools. Classical synchronization problems and their solution.

5. Deadlocks: definition, conditions, solution possibilities

6. Memory management: Basic techniques. Virtual memory, swapping, paging, segmentation, page-replacement
algorithms.

7. File-systems, organizing data on the secondary storage, principles, standard solutions, data security.

8. Distributed computing, client-server architectures. OS components supporting computer networks and
their programming.

9. The database concepts and types. Data modelling, E-R model, decomposition and normalization. Data
integrity

10. Relation, relational model, keys (proper and foreign), data model quality. Object-oriented and object-

relatinal databases.

11. Database query languages. Relational algebra and calculus. SQL language queries, DDL, DML). XML
data representation.

12. Concurrent access to data, transactions, atomicity, error recovery, concurrency coordination.
13. Physical data organization, indexes, B-trees, bitmap indexes, link-up to OS.
14. Wrap-up, spare time.

Labs, seminars:

1. Introdution, exercise organization, 1st task assignment
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2. Brief OS overview, introduction to scripting languages
3. Advanced script programming, regular expressions
4. Exercising the scripting languages, 1st task delivery
5. 2nd task assignment. Processes and threads, resource sharing - practical examples
6. Interprocess communication
7. The problem of deadlocks
8. Client-server programming
9. 2nd task delivery and results presentation

10. 3rd task assignment, designing a simple database

11. SQL loanguage and its applications

12. Individual work in a computer room

13. Presenytation of 3rd task results

14. Conclusion, QandA, spare time

References:

1. Silberschatz A., Galvin P. B., Gagne G.: Operating System Concepts. J. Willey, 2005
2. Tanenbaum A. S.: Modern Operating Systems. Prenice Hall, 2001
3. Pokorny, J., HalaSka, I.: Databazové systémy. Vydavatelstvi CVUT, 2003
4. Elmasri R., Navath S.: Fundamentals of database systems. Addison-Wesley, 2007
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2.3

Predmeéty oboru Informatika a pocitacové védy — Computer
Science and Informatics

2.3.1 A4B330SS: Operacni systémy a sité

Nazev: Operac¢ni systémy a sité

Garant: Doc.Ing. Lazansky Jifi CSc.

Prednasejici: Doc.Ing. Lazansky Jifi CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Zakladni znalost programovani v jazyku C

Anotace: Cilem pfedmétu je sezndmit posluchace se zakladnimi pojmy a principy operacnich systémt, jako
jsou procesy a vldkna, jejich komunikace a planovani, Casové zavislé chyby, synchronizaéni néstroje, uvaznuti
procest. Déle se vénuje virtudlni paméti, spravé periferii a systémi souborti véetné zdkladnich otdzek bezpecnosti.

s vz

Druha ¢ast predmétu je vénovana principiim a technologiim distribuovanych systéma (DS) a jejich nasazeni v
typickych tfidach aplikaci. Jsou popsédna zdkladni fyzickd komunikacni média, vysvétleny topologie DS. Poté
jsou predstaveny nejrozsitenéjsi v praxi uzivané technologie distribuovanych systémt, poloZeny zdklady pro-
tokold Internetu a predstaveny typické aplikace distribuovanych systémd.

Osnova:

1.

Zakladni pojmy: operacni systém (OS) a jeho typy a architektury, jadro OS, proces, vldkno, planovani,
ndvaznost na technické prostredky

. Preklad programu, sestavovani, knihovny, sluzby (OS), jejich voldni, dynamické knihovny a dynamické

sestavovani.

. Procesy a vldkna, jejich implementace, vznik a vyvoj. Pldnovaci algoritmy. systémy redlného Casu a

planovani v nich.

. Komunikace mezi procesy a vldkny, ¢asové zdvislé chyby, kriticka sekce, synchronizacni néstroje. Kla-

sické synchroniza¢ni dlohy a jejich feSeni.

. Uvéznuti - definice, nutné podminky pro jeho vznik, moZnosti feseni.
. Sprdva paméti - zdkladni techniky. Virtudlni pamé&{ - strankovdni, algoritmy pro nahradu stranek, seg-

mentace, odklddéani na sekundarni paméf{.

vevs

7. Souborové systémy, organizace dat na vnéjSich pamétich, principy, feSeni, ochrany.

9.
10.
11.
12.
13.
14.

. Distribuované vypocty, klient/server. Komponenty OS pro podporu pocitacovych siti (sokety) a jejich

programovani.

Uvod do poéitatovych siti, definice zékladnich pojmi, model ISO/OSI, funkce vrstev

Lokélni pocitacové sité, varianty, aktivni prvky a adresovani v nich.

Propojovani lokalnich siti do internetovych struktur, adresovani, smérovani.

Zaklady TCP/IP, protokoly a technologie Internetu. Protokoly a nastroje pro spravu sitovych systémii.
Aplikace distribuovanych systéma (vybrané Internetové protokoly, napt. HTTP, SMTP, DNS, podrobnéji)
Shrnuti predmétu, rezerva.

Cviceni:

AN o e

Uvod, organizace cviCeni, anketa znalosti, zadani 1. semestrdlnich praci
Stru¢ny prehled OS, dvod do skriptovacich jazyku

Pokrocilé programovani skriptovacich jazyku, regularni vyrazy
Procvicovani skriptovacich jazykt, odevzdavani prvni semestralni prace
Zadani 2. semestralni prace, Procesy, vldkna, sdileni - praktické ukazky
Komunikace mezi procesy, problém uvaznuti
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7. Programovani aplikaci typu klient/server
8. Prezentace 2. semestralni priace
9. Zadani 3. semestralni prace, konfigurace pocitacovych siti
10. Nastroje pro spravu siti
11. Firewally, principy, konfigurace
12. Samostatnd prace v poC. ucebné I
13. Samostatnd prace v po€. ucebné II - prezentace 3. semestrdlni prace
14. Zépocet, rezerva

Literatura:

1. Silberschatz A., Galvin P. B., Gagne G.: Operating System Concepts. J. Willey, 2005

2. Tanenbaum A. S.: Modern Operating Systems. Prenice Hall, 2001

3. Halsall, F.: Data Communications, Computer Networks and Open Systems, Adison Wesley 1996

4. Comer D. E.: Internetworking with TCP/IP: Principles, Protocols and Architectures. Prentice Hall, 2005

Operating systems and networks

Annotation: The goal of this course is to introduce basic concepts and principles of operating systems (OS),
like processes and threads, their scheduling, mutual communication and synchronization, time-dependent errors
and deadlocks. Attention is also paid to memory management, virtual memory, management of secondary
storages, file-systems and data security. The second part of the course is focused at distributed systems (DS)
principles and technologies. DS communication media and topologies are explained and the basics of Internet
including specific protocols are treated as typical DS applications.

Lectures:

1. Basic concepts: operating system (OS) and its kernel, hardware dependency, processes, threads, schedu-
ling. OS types.

[\

. Compiling and linking, libraries, OS services and calls, dynamic libraries and run-time linking

(98]

. Implementation and life-cycle of processes and threads. Scheduling algorithms. Real-time OSes and
scheduling in them.

4. Communication among processes and threads, critical sections, time-dependent errors, synchonization

tools. Classical synchronization problems and their solution.

|9

. Deadlocks: definition, conditions, solution possibilities

(@)

algorithms.

=

. File-systems, organizing data on the secondary storage, principles, standard solutions, data security.

o)

. Distributed computing, client-server architectures. OS components supporting computer networks (sockets)
and their programming.

9. Introduction to computer networks, basic definitions, ISO/OSI model and its layers functionality
10. Local-area networks, active componets, physical addressing
11. Interconnecting networks, internetworking, addressing, routing principles
12. Protocols and technologies in the Internet. Protocols for network management
13. DS applications (deeper insight into some common TCP/IP protocols)
14. Wrap-up, spare time.

Labs, seminars:

1. Introdution, exercise organization, 1st task assignment
2. Brief OS overview, introduction to scripting languages

75

. Memory management: Basic techniques. Virtual memory, swapping, paging, segmentation, page-replacement



Advanced script programming, regular expressions

Exercising the scripting languages, 1st task delivery

2nd task assignment. Processes and threads, resource sharing - practical examples
Interprocess communication, deadlocks

Client-server programming

2nd task delivery and results presentation

oo AW

3rd task assignment, network configurations
10. Tools for network management

11. Firewalls, configuration principles

12. Individual work in a computer room

13. Presentation of 3rd task results

14. Conclusion, QandA, spare time

References:

1. Silberschatz A., Galvin P. B., Gagne G.: Operating System Concepts. J. Willey, 2005

2. Tanenbaum A. S.: Modern Operating Systems. Prenice Hall, 2001

3. Halsall, F.: Data Communications, Computer Networks and Open Systems, Adison Wesley 1996

4. Comer D. E.: Internetworking with TCP/IP: Principles, Protocols and Architectures. Prentice Hall, 2005
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2.3.2 A4BO1NUM: Numerické metody

Nazev: Numerické metody

Garant: Prof.Ing. Navara Mirko DrSc.

Prednasejici: Prof.Ing. Navara Mirko DrSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Prvni dva ro¢niky bakalafe OI, matematiky a programovani

Anotace: Pfedmét seznamuje se zdkladnimi numerickymi metodami: interpolace a aproximace funkci, nume-
rické derivovani a integrovani, feSeni transcendentnich a diferencidlnich rovnic a soustav linearnich rovnic.
Diiraz je kladen na ziskani praktickych zkuSenosti s pouzivanim probiranych metod, odhady chyb vysledku a
demonstraci jejich vlastnosti za pomoci programu Maple a pocitacové grafiky.

Osnova:

o Nk WD

—_ =

Prehled problémt, kterymi se zabyva numericka matematika.
Aproximace funkci, interpolace polynomy.

Chyby pri interpolaci polynomy. Odhad chyby

Hermittv interpolaéni polynom. Spliny.

Aproximace funkci metodou nejmensich ¢tverct.

Zakladni metody vypoctu kofenti funkci.

Metoda prosté iterace, véta o pevném bodé.

Zakladni véta algebry, metody separace a vypoctu kofenti polynomt.
Reseni soustav linedrnich rovnic.

Numerick4 derivace. Richardsonova extrapolace.

. Numerick4d integrace. Odhad chyb a volba kroku.

. Gaussova metoda, Rombergova metoda.

. Jednokrokové metody feSeni diferencidlnich rovnic.
14.

Vicekrokové metody feSeni diferencidlnich rovnic.

Cviceni:

1.

1. Instruktdz o praci v laboratofi a o systému Maple. 2. Samostatnd préce - sezndmeni se systémem Maple.
3. Interpolace polynomy, chyba interpolace a jeji odhad. 4. Samostatna prace na zapoctovych tlohach.
5. Metoda nejmensich &tvercti. 6. Samostatnd price na zapo&tovych tlohdch. 7. Reseni nelinedrnich rov-
nic, separace kofentl. 8. Samostatna prace na zapo&tovych tlohdch. 9. Reseni soustav linedrnich rovnic.
10. Numericka derivace. 11. Numericka derivace a integrace, Upravy zadani. 12. Samostatna prace na
zdpo&tovych tlohach. 13. ReSeni diferencidlnich rovnic. 14. Samostatnd price na zapo&tovych tlohdch.
Zapocet.

Literatura:

1.
2.

3.

Navara, M., Némecek, A.: Numerické metody, dotisk 1. vydani, skriptum FEL CVUT, Praha, 2005.

Press, W. H., Flannery, B. P., Teukolsky, S. A., Vetterling, W. T.: Numerical Recipes (The Art of Scientific
Computing), Cambridge University Press, Cambridge, 1990.

Knuth, D. E., The Art of Computer Programming, Addison Wesley, Boston, 1997.
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Numerical Analysis

Annotation: The course introduces to basic numerical methods of interpolation and approximation of functi-
ons, numerical differentiation and integration, solution of transcendent and ordinary differential equations and
systems of linear equations. Emphasis is put on estimation of errors, practical skills with the methods and
demonstration of their properties using Maple and computer graphics.

Lectures:

. Overview of the subject of Numerical Analysis

. Approximation of functions, polynomial interpolation
. Errors of polynomial interpolation and their estimation
. Hermite interpolating polynomial. Splines

1

2

3

4

5. Least squares approximation
6. Basic root-finding methods
7. Iteration method, fixed point theorem

8. Basic theorem of algebra, root separation and finding roots of polynomials
9. Solution of systems of linear equations

10. Numerical differentiation

11. Numerical integration (quadrature); error estimates and stepsize control
12. Gaussian and Romberg integration

13. One-step methods of solution of ODE’s

14. Multistep methods of solution of ODE’s
Labs, seminars:

. Instruction on work in laboratory and Maple

. Individual work - training in Maple

. Polynomial interpolation, estimation of errors
. Individual work on assessment tasks

. Least squares approximation

. Individual work on assessment tasks

. Root-finding methods, root separation

. Individual work on assessment tasks

O 00 1 N Lt B~ W N =

. Solution of systems of linear equations

—_
=)

. Numerical differentiation

11. Numerical differentiation and integration, modification of tasks
12. Individual work on assessment tasks

13. Solution of ODE’s

14. Individual work on assessment tasks; assessment
References:

1. Press, W. H., Flannery, B. P., Teukolsky, S. A., Vetterling, W. T.: Numerical Recipes (The Art of Scientific
Computing), Cambridge University Press, Cambridge, 1990.

2. Knuth, D. E., The Art of Computer Programming, Addison Wesley, Boston, 1997.
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2.3.3 A4B33FLP: Funkcionalni a logické programovani

Nazev: Funkciondlni a logické programovani

Garant: Ing. Zelezny Filip Ph.D.

Prednasejici: Doc.Dr. Péchougek Michal MSc. / Ing. Zelezny Filip Ph.D.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Logika a grafy, Programovani 1+2

Anotace: Kurs uvede studenty do technik funkcionalniho programovani v jazyce LISP a logického progra-
movani v jazyce PROLOG. Oba jazyky jsou deklarativni v tom smyslu, Ze programator symbolicky popi-
suje problém, ktery ma byt feSen, misto toho, aby specifikoval posloupnost konkrétnich piikazti. V Prologu
se problém popisuje definici objekti a relaci mezi nimi pomoci logickych formuli. V LISPu mé popis formu
definici funkci. Oba jazyky se vyznamné& uplatiiuji v umélé inteligenci, napt. v agentnich systémech ¢i symbo-
lickém strojovém uceni. V kursu budeme vyuZivat motivacni problémy z obou téchto oblasti.

Osnova:

1.

Symbolickd uméld inteligence, symbolického programovani. LISP, prace s rozhranim, syntax zdkladn{
vyhodnovaci cyklus LISPU

2. Rekurentni programovéni v LISPu, price se seznamy. Destruktivni a nedestruktivni konstrukty.

3. Lambda kalkulus, funkce vys$siho fadu, lokdlni proménnd, kombinace iterativnich konstruktt a rekurze.
Zéklady hry Lisak, prace s argumenty.
4. Rozpoznavani vzori (pattern matching) a modelovani unifikace v jazyce Lisp.
5. Neinformované prohleddvani stavového prostoru v jazyce Lisp (implementace ve hfe Lisdk), paralelni
prohleddvani stavového prostoru. Heuristické prohleddvani stavového prostoru.
6. Vyvoj dvouhracovych her v jazyku Lispu. CLOS, zdkladni prace s objekty v jazyku Lispu.
7. Dialekty Lispu (Common Lisp, Scheme). Vyvoj produkénich systémi a model pravidlového proga-
movani v Jazyce Lisp. Pravidlove programovani (Jess). Rete Algoritmus.
8. Prolog: fakta, pravidla, dotazy. Rekurze. Vyhodnocovani dotazi.
9. Funkce, unifikace, operace se seznamy.
10. Prolog a logika: klauzule, Herbrandova béze, interpretace, model, pfedpoklad uzavieného svéta, rozhod-
nutelnost.
11. Negace a fez. Mimologické operatory, aritmetika.
12. Reseni kombinatorickych problémd, prohledavani stavového prostoru.
13. Programovani s omezujicimi podminkami
14. Programatorské praktiky v Prologu, ladéni programii, vestavéné predikaty.
Cviceni:
1. Uvod, organizace cvieni. Funkciondlni programovani v Lispu
2. Paralelni prohleddvani stavového prostoru v Lispu
3. Uloha 1 - programovéni v Lispu
4. Uloha 1 - programovéni v Lispu
5. CLOS (Common Lisp Object System)
6. Prolog jako databdze. Fakta, pravidla, dotazy.
7. Rekurze. Ladéni programui.
8. Unifikace. Pfiklady se seznamy.
9. Priklady se seznamy, fezem a negaci.
10. Prohledavani stavového prostoru, zadani samostatné tlohy
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11. Prohledédvani stavového prostoru
12. Programovani s omezujicimi podminkami
13. Programovéni s omezujicimi podminkami

14. Zapocty
Literatura:

1. V. Marik et al: Um¢l4 inteligence I, II, Academia 1993

2. P. Jirkd, P. Stépanek, O. Stépankova: Programovani v Jazyku Prolog, SNTL 1991
3. 1. Bratko: Prolog programing for Al, Addison Wesley 2001 (3rd edition)

4. P. Flach: Simply Logical, John Wiley 1994

Functional and Logic Programming

Annotation: This course introduces students into the techniques of functional programming in the LISP langu-
age and logic programming in the PROLOG language. Both languages are declarative in that the programmer
symbolically describes the problem to be solved, rather than enumerating the exact sequence of actions to be
taken. In PROLOG, one describes the problem by specifying properties of objects and relations thereamong
through logic formulas. In LISP, the problem description takes the form of function definitions. Both languages
have found significant applications in artificial intelligence fields, such as agent systems or symbolic machine
learning. Motivating tasks from these domains will be used throughout the course.

Lectures:
1. Prolog: facts, rules and queries. Recursion. Query answering.
2. Functions, unification, list operations.
3. Prolog and logic: clauses, Herbrand base, interpretation, model, closed-world assumption, decidability.
4. Cut and negation. Extralogical operators, arithmetics.
5. Combinatorial search in Prolog.
6. Constraint logic programming.
7. Programming practices, debugging, built-in predicates.

Labs, seminars:

. Prolog as a database. Facts, rules, queries.

. Recursion. Program debugging.

. Unificaton. List operations.

. List, cut and negation operations.

. Search algorithms, individual task assignment
. Search algorithms

. Constraint logic programming

00 N N L AW =

. Constraint logic programming
. Credits

Ne)

References:

1. L. Bratko: Prolog programing for Al, Addison Wesley 2001 (3rd edition)

2. P. Flach: Simply Logical, John Wiley 1994

3. V. Marik et al: Umél4 inteligence I, II, Academia 1993 (In Czech)

4. P.Jirkd, P. §tépének, 0. §tépénkové: Programovdéni v Jazyku Prolog, SNTL 1991 (In Czech)
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2.3.4 A4B33ZUI: Zaklady umélé inteligence

Nazev: Zaklady umélé inteligence

Garant: Doc.Dr. Péchoucek Michal MSc.

Prednasejici: Ing. Klema Jif{ Ph.D. / Doc.Dr. Péchouc¢ek Michal MSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Anotace: Cilem pfedmétu je seznamit studenty se zaklady symbolické umélé inteligence. V predmétu budou
vysvétleny algoritmy informovaného a neinformovaného prohledavani stavového prostoru, netradi¢ni metody
feSeni problému, reprezentace znalosti pomoci formalni logiky, metody automatického uvazovani a ivod do
markovského rozhodovéni.

Osnova:

—_— = = =

O ®© N o kW=

Uvod do umglé inteligence

Reseni problémti pomoci prohledavani

Neinformované prohleddvani.

Informované prohleddvéni - algoritmus A*.

Netradi¢ni metody prohledavani.

Reprezentace znalosti a uvazovani pomoci pravidlovych systému.
Uvod do feseni dvouhratovych her.

Logika a reprezentace znalosti.

Usuzovani v predikétové logice 1. fadu.

Rezoluce. Postup dokoazovani pfi rezoluci.

. Rezoluce, rezolu¢ni strategie, dokazovaci ndstroje

. Uvod do reprezentace nepfesné znalosti, Markovské modely nepiesného uvazovani.
. Markovské rozhodovaci procesy.

14.

Druhy prichod uc¢ivem. Rezerva.

Cviceni:

YOSk WD

Opakovani matematické logiky

Ulohy na reprezentaci znalosti v logice prvniho fadu
Ulohy na reprezentaci znalosti v logice prvniho fadu
Cviceni rezolu¢niho principu

Cviceni rezolu¢niho principu

Neinformované prohledavan{

Informované prohelddvéani

Cviceni A*

- 12. Implementace prohleddvani v Jazyce Lisp

Literatura:

1.

Stuart Russell and Peter Norvig: Artificial Intelligence: A Modern Approach, Prentice Hall, Second Edi-
tion, 2003
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Introduction to Artificial Intelligence

Annotation: This course provides introduction to symbolic artificial intelligence. It presents the algorithms for
informed and non-informed state space search, nontraditional methods of problem solving, knowledge repre-
sentation by means of formal logic, methods of automated reasoning and introduction to markovian decision
making.

Lectures:

. Introduction to artificial inteligence

. Problem solving using state space search

. Non-informed state space search

. Informed state space search - A* algorithm

1
2
3
4
5. Nontraditional state space search methods

6. Knowledge representation and rule-based systems reasoning

7. Introduction to two-player games

8. Logics and knowledge representation

9. Reasoning in first-order predicate logic
10. Resolution. Theorem proving.
11. Resolution, resolution strategies, theorem proving tools.
12. Introduction to uncertainty in knowledge representation. Markov models.
13. Markov chains.

14. Back-up class.
Labs, seminars:

. Review of mathematical logic.

. Knowledge representation in first-order logic 1.
. Knowledge representation in first-order logic II.
. Resolution principle 1.

. Resolution principle II.

. Non-informed state space search.

. Informed state space search.

0 9 N Lt AW =

. A* algorithm.

Ne)

. -12. Implementation of state space search problem in Lisp programming language.
References:

1. Stuart Russell and Peter Norvig: Artificial Intelligence: A Modern Approach, Prentice Hall, Second Edi-
tion, 2003
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2.3.5 A4B33RPZ: Rozpoznavani a strojové uceni

Nazev: Rozpozndvani a strojové uceni

Garant: Doc.Dr.Ing. Matas Jifi

Prednasejici: Doc.Dr.Ing. Matas Jif{

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Linearni algebra, mat. analyza, Pravdépodobnost a statistika

Anotace: Zikladni tlohou rozpoznivani je nalezeni strategie rozhodovani minimalizujici ztrdtu plynouci z
chybnych rozhodnuti. Potfebnd znalost o (typicky statistickém) vztahu pfiznakd, t.j. pozorovatelnych vlast-
nosti objektl a skrytych parametri objektt (tfid€) je ziskana ucenim. Jsou predstaveny zakladni formulace
ulohy rozpoznavani a principy uceni. Navrh, uceni a vlastnosti zdkladnich typa klasifikatort (stroja realizujici
rozhodovaci strategii) jsou rozebrany do hloubky. Do této skupiny jsou zahrnuty parametrické klasifikatory,
perceptron, klasifikatory typu support vector machines, adaboost a neuronové site.

Osnova:

Formulace tloh feSenych v rozpoznavani. Mapa predmétu. Zakladni ojmy.

Bayesovska tiloha rozhodovéni, tj. statistické rozhodovéni jako minimalizace stfedni ztraty.
Nebayesovské tilohy

Odhady parametrd pravdépodobnostnich modelu. Metoda maximalni vérohodnosti.
Klasifikace metodou nejblizsiho souseda.

Linedrn{ klasifikdtor. Perceptronovy algoritmus.

Uceni metodou Adaboost.

Uceni jako kvadraticky optimalizacni problém. SVM Kklasifikatory.

e A Al o o

Uceni metodou backpropagation. Neuronové sité.
Uceni rozhodovacich stromi

,_._
—_ O

. Uceni a logistick4 regrese.

—
\S]

. EM (Expectation Maximization) algoritmus.

—_
W

. Sekvencni rozpoznavini (Waldova analyza).
14. Druhy prichod ucivem. Rezerva
Cviceni:

1. Studenti fesi n€kolik rozpoznavacich tloh, napf. rozpoznani ru¢né psanych znak, identifikaci obliceje
¢i detekei spamu pomoci jak klasickych metod, tak pomoci uéicich se klasifikatoru.
Uvodni cviceni. Instalace STPR toolboxu, price s Matlabem, jednoduchy p¥iklad
Bayesovska uloha rozhodovéni.

Nebayesovské tilohy - tiloha Neyman-Pearson
Nebayesovské tlohy - Minimaxni tloha
Maximalné vérohodny odhad
Neparametrické odhady Parzenova okénka
Linedarn{ klasifikator - Perceptron

AdaBoost

Support Vector Machines I

e A o

,_.,_.
—_ O

. Support Vector Machines II

—_
[\

. EM algoritmus I

—_
98]

. EM algoritmus II

._
n

. Odevzdavani a kontrola dloh
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15. Odevzdavani a kontrola tloh
Literatura:

1. Duda, Hart, Stork: Pattern Classification, 2001.
2. Bishop: Pattern Recognition and Machine Learning, 2006.

3. Schlesinger, Hlavac: Ten Lectures on Statistical and Structural Pattern Recognition, 2002 (Deset pfedndSek
z teorie statistického a strukturniho rozpoznévani, 1997).

Pattern Recognition and Machine Learning

Anneotation: The basic formulations of the statistical decision problem are presented. The necessary knowledge
about the (statistical) relationship between observations and classes of objects is acquired by learning on the
raining set. The course covers both well-established and advanced classifier learning methods, as Perceptron,
AdaBoost, Support Vector Machines, and Neural Nets.

Lectures:

. The pattern recognition problem. Overview of the Course. Basic notions.

. The Bayesian decision-making problem, i.e. minimization of expected loss.
. Non-bayesian decision problems.

. Parameter estimation. The maximum likelihood method.

1

2

3

4

5. The nearest neighbour classifier.

6. Linear classifiers. Perceptron learning.

7. The Adaboost method.

8. Learning as a quadratic optimization problem. SVM classifiers.
9. Feed-forward neural nets. The backpropagation algorithm.
10. Decision trees.

11. Logistic regression.

12. The EM (Expectation Maximization) algorithm.

13. Sequential decision-making (Wald’s sequential test).

14. Recap.
Labs, seminars:

1. Students solve four or five pattern recognition problems, for instance a simplified version of OCR (op-
tical character recognition), face detection or spam detection using either classical methods or trained
classifiers.

. Introduction to MATLAB and the STPR toolbox, a simple recognition experiment
. The Bayes recognition problem
. Non-bayesian problems I: the Neyman-Pearson problem.

2
3
4
5. Non-bayesian problems II: The minimax problem.
6. Maximum likelihood estimates.
7. Non-parametric estimates, Parzen windows.
8. Linear classifiers, the perceptron algorithm
9. Adaboost
10. Support Vector Machines I
11. Support Vector Machines 11
12. EM algoritmus I

13. EM algoritmus II
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14. Submission of reports. Discussion of results.

15. Submission of reports. Discussion of results.
References:

1. Duda, Hart, Stork: Pattern Classification, 2001.
2. Bishop: Pattern Recognition and Machine Learning, 2006.
3. Schlesinger, Hlavac: Ten Lectures on Statistical and Structural Pattern Recognition, 2002.
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2.3.6 A4B99SVP: Softwarovy nebo vyzkumny projekt

Nazev: Softwarovy nebo vyzkumny projekt
Garant: TBD

Prednasejici: TBD

Semestr: Z,L

Rozsah: TBD

Kredity: 6

Anotace: TBD

Software or Research Project
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2.3.7 A4B33DS: Databazoveé systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—

D e Al i

—_— = = =

Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping

—_
=)

. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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2.4 Predméty oboru Sofwarové systémy — Software Systems
2.4.1 A4B330SS: Operacni systémy a sité

Nazev: Operacni systémy a sité

Garant: Doc.Ing. Lazansky Jif{ CSc.

Piednasejici: Doc.Ing. Lazansky Jifi CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Zikladni znalost programovéni v jazyku C

Anotace: Cilem predmétu je sezndmit posluchace se zdkladnimi pojmy a principy opera¢nich systémd, jako
jsou procesy a vldkna, jejich komunikace a pldnovéni, Casové zavislé chyby, synchroniza¢ni néstroje, uvaznuti
procesu. Ddle se vénuje virtudlni paméti, spravé periferif a systému soubord véetné zdakladnich otdzek bezpeénosti.
Druhad ¢ast predmétu je vénovana principim a technologiim distribuovanych systéma (DS) a jejich nasazeni v
typickych tfid4ch aplikaci. Jsou popsana zakladni fyzickd komunika¢ni média, vysvétleny topologie DS. Poté
jsou predstaveny nejrozsitenéjsi v praxi uzivané technologie distribuovanych systému, poloZeny zdklady pro-
tokolt Internetu a predstaveny typické aplikace distribuovanych systémd.

Osnova:

1. Zakladni pojmy: operacni systém (OS) a jeho typy a architektury, jadro OS, proces, vladkno, pldnovani,
ndvaznost na technické prostiedky

2. Preklad programu, sestavovani, knihovny, sluZzby (OS), jejich volani, dynamické knihovny a dynamické
sestavovani.

3. Procesy a vldkna, jejich implementace, vznik a vyvoj. Pldnovaci algoritmy. systémy redlného Casu a
planovani v nich.

4. Komunikace mezi procesy a vlakny, ¢asové zavislé chyby, kriticka sekce, synchroniza¢ni néastroje. Kla-
sické synchronizacni dlohy a jejich feSeni.

5. Uvaznuti - definice, nutné podminky pro jeho vznik, moZnosti feseni.

6. Sprava paméti - zakladni techniky. Virtudlni pamé&f - strankovani, algoritmy pro nihradu stranek, seg-
mentace, odklddani na sekundérni pamé&t.

7. Souborové systémy, organizace dat na vnéjSich pamétich, principy, feSeni, ochrany.
8. Distribuované vypocty, klient/server. Komponenty OS pro podporu pocitatovych siti (sokety) a jejich
programovani.

9. Uvod do potitatovych siti, definice zdkladnich pojmi, model ISO/OSI, funkce vrstev
10. Lokalni pocitaové sité, varianty, aktivni prvky a adresovdni v nich.
11. Propojovéni lokdlnich siti do internetovych struktur, adresovdni, smérovani.
12. Zaklady TCP/IP, protokoly a technologie Internetu. Protokoly a ndstroje pro spravu sitovych systému.
13. Aplikace distribuovanych systéma (vybrané Internetové protokoly, napt. HTTP, SMTP, DNS, podrobnéji)
14. Shrnuti pfedmétu, rezerva.

Cviceni:

Uvod, organizace cviceni, anketa znalosti, zadani 1. semestralnich praci
Struény piehled OS, tvod do skriptovacich jazyka

Pokrocilé programovani skriptovacich jazyki, regularni vyrazy
Procvicovani skriptovacich jazykt, odevzdavani prvni semestralni prace

Zadani 2. semestralni prace, Procesy, vldkna, sdileni - praktické ukazky
Komunikace mezi procesy, problém uviznuti

NNk wh =

Programovani aplikaci typu klient/server

89



8. Prezentace 2. semestrdlni prace
9. Zadani 3. semestralni prace, konfigurace pocitacovych siti
10. Néstroje pro spravu siti
11. Firewally, principy, konfigurace
12. Samostatna prace v poC. ucebné I
13. Samostatna prace v poC. ucebné II - prezentace 3. semestralni prace
14. Zapocet, rezerva

Literatura:

1. Silberschatz A., Galvin P. B., Gagne G.: Operating System Concepts. J. Willey, 2005

2. Tanenbaum A. S.: Modern Operating Systems. Prenice Hall, 2001

3. Halsall, F.: Data Communications, Computer Networks and Open Systems, Adison Wesley 1996

4. Comer D. E.: Internetworking with TCP/IP: Principles, Protocols and Architectures. Prentice Hall, 2005

Operating systems and networks

Annotation: The goal of this course is to introduce basic concepts and principles of operating systems (OS),
like processes and threads, their scheduling, mutual communication and synchronization, time-dependent errors
and deadlocks. Attention is also paid to memory management, virtual memory, management of secondary
storages, file-systems and data security. The second part of the course is focused at distributed systems (DS)
principles and technologies. DS communication media and topologies are explained and the basics of Internet
including specific protocols are treated as typical DS applications.

Lectures:

1. Basic concepts: operating system (OS) and its kernel, hardware dependency, processes, threads, schedu-
ling. OS types.

[\

. Compiling and linking, libraries, OS services and calls, dynamic libraries and run-time linking

W

. Implementation and life-cycle of processes and threads. Scheduling algorithms. Real-time OSes and
scheduling in them.

4. Communication among processes and threads, critical sections, time-dependent errors, synchonization

tools. Classical synchronization problems and their solution.

91

. Deadlocks: definition, conditions, solution possibilities

(@)

algorithms.

3

. File-systems, organizing data on the secondary storage, principles, standard solutions, data security.

o)

. Distributed computing, client-server architectures. OS components supporting computer networks (sockets)
and their programming.

9. Introduction to computer networks, basic definitions, ISO/OSI model and its layers functionality
10. Local-area networks, active componets, physical addressing
11. Interconnecting networks, internetworking, addressing, routing principles
12. Protocols and technologies in the Internet. Protocols for network management
13. DS applications (deeper insight into some common TCP/IP protocols)
14. Wrap-up, spare time.

Labs, seminars:

1. Introdution, exercise organization, 1st task assignment
2. Brief OS overview, introduction to scripting languages
3. Advanced script programming, regular expressions

90

. Memory management: Basic techniques. Virtual memory, swapping, paging, segmentation, page-replacement



Exercising the scripting languages, 1st task delivery

2nd task assignment. Processes and threads, resource sharing - practical examples
Interprocess communication, deadlocks

Client-server programming

2nd task delivery and results presentation

e N A

3rd task assignment, network configurations
10. Tools for network management

11. Firewalls, configuration principles

12. Individual work in a computer room

13. Presentation of 3rd task results

14. Conclusion, QandA, spare time
References:

1. Silberschatz A., Galvin P. B., Gagne G.: Operating System Concepts. J. Willey, 2005

2. Tanenbaum A. S.: Modern Operating Systems. Prenice Hall, 2001

3. Halsall, F.: Data Communications, Computer Networks and Open Systems, Adison Wesley 1996

4. Comer D. E.: Internetworking with TCP/IP: Principles, Protocols and Architectures. Prentice Hall, 2005
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2.4.2 A4B33SI: Softwarové inzenyrstvi

Nazev: Softwarové inzenyrstvi

Garant: Ing. Vicek Tomas CSc.

Prednasejici: Ing. VIcek Tomas CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Cilem predmetu je poskytnout studentum zakladni orientaci v procesu vyvoje software, tak aby mohli
efektivne pusobit jako clenové vyvojovych tymu. Studenti se sezndmi se zdkladnimi technikami designu a
navrhu software, softwarovymi ndstroji pro podporu vyvoje a se vybranymi postupy rizeni projektu a rizika.

Osnova:

Cile a struktura softwarového projektu, faze vyvoje
Rizeni kvality, procesy CMM, ISO 9000

UZivatelska specifikace, formalizace poZadavku
Technicka specifikace

Névrh softwaru, detailni design

Objektovy navrh

Pl4n vyvoje, rozvrhovéni prace, prioritizace poZadavku
Integrace systému

A S A R

Systémy rizeni vyvoje, source control management

._
e

Testovani a validace

[
—

. Z&klady rizenf rizika

—
[\

. Podpora, Lifecycle management

—_
98]

. Modern{ (agilni) metodiky névrhu a vyvoje

14. Use-Case: Postmortem redlného prumyslového projektu
Cviceni:
Organizacni zdleZitosti, konkretizace programu cviceni
Zadani samostatnych projekti pracovnim skupinam studentti
Samostatnd price na projektu L.
Samostatnd prace na projektu II.
Prezentace dosavadnich vysledkt samostatné price - projektovd dokumentace (Project Master Plan)
Samostatnd prace na projektu III.
Samostatnd price na projektu IV.
Samostatnd prace na projektu V.

RSO R e

Prezentace dosavadnich vysledkt samostatné prace - ¢asovy harmonogram a plan zdroji
10. Samostatna prace na projektu VI.

11. Samostatna prace na projektu VIIL.

12. Prezentace vysledkt samostatné prace - oponentura vysledk I.

13. Prezentace vysledkt samostatné prace - oponentura vysledku II.

14. Zapocet, rezerva

Literatura:

1. Stellmann, Greene: Applied Software Project Management, O’Reilly 2005

2. Kerzner: Project Management: A Systems Approach to Planning, Scheduling, and Controlling, Wiley
2003
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3. Roger S. Pressman: Software Engineering: A Practitioner’s Approach, 6th edition. McGraw-Hill, 2004.
ISBN 0-07-301933-X (P/N 0-07-285318-2)

4. Jim McCarthy: Softwarové projekty. Jak dostat kvalitni softwarovy produkt v€as. Computer Press, Praha
1999. ISBN 80-7226-194-0

5. Ian Sommerville: Software Engineering,8th Edition. Addison Wesley 2006, ISBN: 978-0321313799

Software Engineering

Annotation: The aim of this course is to provide the basic orientation in the software development process in
order to be able to act effectively as a developmnet team members. The students will become knowledgeable
in the core techniques of software design, support tools for the software development and selected project
management and risk control procedures.

Lectures:
1. Software project overview, objectives and phases
2. Process control and quality management, CMM, ISO 9000
3. Requirements specification, formal and informal methods
4. Technical Specification
5. Software architecture, detailed design
6. Object-oriented design
7. Project Plan, Scheduling, Feature prioritization
8. System Integration
9. Software support for process management, source control management

—_
=)

. Testing and validation

11. Risk management

12. Production and suport, Lifecycle management
13. Agile design and development approaches

14. Use-Case: Industrial project postmortem

Labs, seminars:

. Labs organization, presentation of concept and objectives
. Projects specification, assignment to student teams
. Project work in teams I.

. Project work in teams II.

1
2
3
4
5. Presentation of partial results - Project Master Plan
6. Project work in teams III.

7. Project work in teams IV.

8. Project work in teams V.

9. Presentation of partial results - project plan and resource assignment
10. Project work in teams VI.

11. Project work in teams VII.

12. Presentation and evaluation of results I.

13. Presentation and evaluation of results II.

14. Grading, evaluation and post-mortems
References:

1. Stellmann, Greene: Applied Software Project Management, O’Reilly 2005
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. Kerzner: Project Management: A Systems Approach to Planning, Scheduling, and Controlling, Wiley
2003

. Roger S. Pressman: Software Engineering: A Practitioner’s Approach, 6th edition. McGraw-Hill, 2004.
ISBN 0-07-301933-X (P/N 0-07-285318-2)

. Jim McCarthy: Dynamics of Software Development. Microsoft Press, 1995. ISBN: 978-1556158230
. Ian Sommerville: Software Engineering,8th Edition. Addison Wesley 2006, ISBN: 978-0321313799
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2.4.3 A4B77ASS: Architektury softwarovych systému

Nazev: Architektury softwarovych systémi

Garant: Ing. Vicek Tomas CSc.

Prednasejici: Rehdk Martin Ph.D. / Ing. VI¢ek Tomas CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Programovani 1+2, Operacni systémy a sité

Anotace: Cilem pfedmétu je poskytnout studentiim zakladni orientaci v technikdach navrhu slozitych informacnich
systémt, se zaméfenim na metody distribuce. Ackoliv predmét prezentuje i jednotlivé technologie, diiraz bude
kladen na pochopeni obecné platnych zdsad.

Osnova:

—

Architektury softwarovych systémi, komponentové a distribuované architektury
Zakladni vlastnosti softwarovych systému, design distribuovanych systémui
RMLI, vzdalend invokace, komunikace mezi procesy

Komponentové modely

Distribuované komponenty, COM/DCOM

Redundance, design vysoce spolehlivych systémi

Vyhledavani sluZeb, dynamicka kompozice

ORB, CORBA

ORB, CORBA, interoperabilita

Webové sluzby, service-oriented architectures

. Architektury pro service oriented architectures

. Asynchronnf{ architektury, producer-consumer model

. Agentni a multiagentni systémy

14. Rezerva

XNk wD

—_—

Cviceni:

—

Uloha 1: Od designu k implementaci design patterns

Uloha 1: Od designu k implementaci design patterns

Uloha 2: Distribuovana invokace, komunikace mezi procesy
Uloha 2: Distribuovana invokace, komunikace mezi procesy
Uloha 3: Signalizace a redundance

Uloha 3: Signalizace a redundance

Uloha 4: CORBA, heterogenn{ systémy

Uloha 4: CORBA, heterogenni systémy

Uloha 4: CORBA, heterogenni systémy

Uloha 5: Webové sluzby, vzddlend invokace sluzeb

11. Uloha 5: Webové sluzby, vzdalend invokace sluzeb

12. Uloha 6: Asynchronni udélosti, agenti a aktivni objekty

13. Uloha 6: Asynchronni udélosti, agenti a aktivni objekty

14. Rezerva

e AT i

,_
e

Literatura:

1. F. Buschmann, R. Meunier, H. Rohnert, P.Sommerlad, M. Stal: Pattern-Oriented Software Architecture:
A System of Patterns, John Wiley and Sons Ltd, Chichester, UK, 1996

2. Douglas C. Schmidt, Michael Stal, Hans Rohnert and Frank Buschmann: Pattern-Oriented Software Ar-
chitecture: Patterns for Concurrent and Networked Objects, Wiley, 2000

3. Munindar P. Singh and Michael N. Huhns: Service-Oriented Computing, Semantics, Processes, Agents,
John Wiley and Sons, Ltd., 2005
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Architectures of Software Systems

Annotation: The objective of the course is to introduce the basic techniques of information system design
and architecture. We will emphasize the use of standard design patterns in the distributed environments and
concentrate on the general aspects of software systems, rather than on specific technologies or implementations.

Lectures:

1.

A

Software system architectures, component and distributed models 2 Software system properties, distri-
buted systems design principles 3 RMI, remote invocation inter-process communication 4 Component
models 5 Distributed components, COM/DCOM 6 Redundancy, design of reliable systems 7 Service
lookup, directories, runtime composition § ORB, CORBA 9 ORB, CORBA, interoperability

Webové services, service-oriented architectures
Architectures for service oriented architectures
Asynchronous architectures, producer-consumer model
Agents, multi-agent systems

TBD

Labs, seminars:

oSk WD

—_

Task 1: Design patterns and their implementation

Task 1: Design patterns and their implementation

Task 2: Remote invocation, inter-process communication
Task 2: Remote invocation, inter-process communication
Task 3: Signaling and redundancy

Task 3: Signaling and redundancy

Task 4: CORBA, heterogeneous systems

Task 4: CORBA, heterogeneous systems

Task 5: Web services, service composition

Task 5: Web services, service composition

. Uloha 5: Webové sluzby, vzdalend invokace sluZeb

. Task 6: Asynchronous event processing, agents and active objects
. Task 6: Asynchronous event processing, agents and active objects
14.

TBD

References:

1.

2.

3.

F. Buschmann, R. Meunier, H. Rohnert, PSommerlad, M. Stal: Pattern-Oriented Software Architecture:
A System of Patterns, John Wiley and Sons Ltd, Chichester, UK, 1996

Douglas C. Schmidt, Michael Stal, Hans Rohnert and Frank Buschmann: Pattern-Oriented Software Ar-
chitecture: Patterns for Concurrent and Networked Objects, Wiley, 2000

Munindar P. Singh and Michael N. Huhns: Service-Oriented Computing, Semantics, Processes, Agents,
John Wiley and Sons, Ltd., 2005
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2.4.4 A4B39TUR: Testovani uzivatelského rozhrani

Nazev: Testovani uzivatelského rozhran{

Garant: Prof.Ing. Slavik Pavel CSc.

Prednasejici: Prof.Ing. Slavik Pavel CSc.

Semestr: Z

Rozsah: 2p+2s

Kredity: 6

Anotace: Po absolvovani predmétu studenti ziskaji zakladni pfehled o metodach testovani uzivatelskych roz-

hrani.

Osnova:

—_—

A A o

Uvod do problematiky uZivatelského rozhrani.

Zaclenéni navrhu uzivatelského rozhrani do Zivotniho cyklu software.

Metody navrhu uZzivatelského rozhrani, formalni popis tilohy, modely tloh (CCT, HTA).
Definice pojmu usability, user centered design.

Prototypovéni uZivatelskych rozhrani (papirovy mock-up, softwarové néstroje).

Obecné metody vyhodnocovéni uZivatelskych rozhrani.

Usability testovani |

Usability testovani 11

Psychologické aspekty pouzivani uzivatelskych rozhrani.

Ergonomické aspekty pouzivani uZivatelskych rozhrani.

. Specidlni uZivatelskd rozhrani (pro mobilni prostfedi, postiZzené uZivatele, multimod4lni atd.).
. Kolaborativni uZivatelsk4 rozhrani.
. Multimodélni{ uZivatelskd rozhrani
14.

Nové trendy v oblasti uZivatelskych rozhrani (virtudlni realita, haptickd rozhrani apod.).

Cviceni:

SO I

—_ = =

13.
14.

Prid€len{ projektd. Prototypovani s nizkou piesnosti.

Problematika $patého navrhu. Konzultace projektd.

Analyza ptikladi webovych rozhrani. Konzultace projekti.

Kognitivni priichod, usability test.

Referaty. Analyza dkolu (task analysis). Diagramy aktivit.

Referaty. Tvorba navrhu pomoci prototyping tool (Denim, HTML, Flash, Visual Basic,...).
Referaty. Tvorba metafor.

Referaty. Percepce uZivatele, psychologické testy.

Referaty. Méfeni charakteristik uZivatele.

Referaty. Pfevod aplikace do mobilniho prostfedi.

. Referaty. Metody grafického navrhu.
. Prezentace semestrdlnich projektii. Uprava navrzeného rozhrani pro specidlni pouZiti (postiZeni uZivatelé,

atd.) Pisemka.
Zapocet + odevzdavani semestralnich projekti.
Zéloha

Literatura:

1.

»

Shneiderman, B., Plaisant, C. Designing the User Interface: Strategies for Effective Human-Computer
Interaction (4th Edition). Addison Wesley, 2004. ISBN 0321197860.

Nielsen, J. Usability Engineering. Morgan Kaufmann, 1993. ISBN 0125184069.

Galitz, W. O. The Essential Guide to User Interface Design. Wiley, 2002. ISBN 0471084646.

Heinsen, S., Vogt, P. Usability praktisch umsetzen. Hanser Fachbuchverlag, 2003. ISBN 3446222723.
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Testing of user Interfaces

Annotation: Students will be acquainted with fundamental principles of design and testing of user interfaces.
The lectures will cover the most important topics in this particular field in necessary extent. This extent will
allow the students to design user interfaces in a given context that is defined, besides other aspects, by life cycle
of software products. Important part of the course are issues dealing with user interfaces for special classes of
user interfaces (handicapped users, user interfaces for mobile devices etc.). In the framework of seminars and
labs the students will go through the whole design cycle beginning with the design of a particular user interface
and ending up with its testing and subsequent evaluation. The testing will be done in usability lab that is at
disposal in the department.

Lectures:

. Introduction into User interface topic

. User interfaces and the life cycle of software design
. Methods of UI design, task models (CCT, HTA,..)

. Definition of usability, user centered design

. UI prototyping (paper mock ups, software tools)

. General methods for usability evaluation

. Usability testing I

. Usability testing II

O 00 3 N Lt A W N =~

. Psychological aspects of UI usage

—
=)

. Ergonomical aspects of UI usage

11. Special UI (mobile environment, handicapped users, multimodal)

12. Collaborative Uls and their testing

13. Multimodal Uls and their testing

14. New trends in Uls and open questions in their testing (virtual reality, haptic UI, ..)

Labs, seminars:

. Project assignment. Prototyping with low fidelity

. Bad design. Consultation to projects.

. Analysis of web based Uls. Consultation to projects
. Cognitive walkthrough, usability testing.

1
2
3
4
5. Presentations. Task analysis. Activity diagrams
6. Presentations. Prototyping tolls (Denim, HTML, Visual Basic,..)
7. Presentations. Creation of metaphors and their relations to usability.
8. Presentations. Perceptual issues. Psychological tests.
9. Presentations. Measurement of user parameters.
10. Presentations. Transfer of Ul into mobile environment and its testing.
11. Presentations. Graphical design and UI testing.
12. Project presentations. Test.
13. Project assessment

14. Reserve
References:

1. Shneiderman, B., Plaisant, C. Designing the User Interface: Strategies for Effective Human-Computer
Interaction (4th Edition). Addison Wesley, 2004. ISBN 0321197860.

2. Nielsen, J. Usability Engineering. Morgan Kaufmann, 1993. ISBN 0125184069.

Galitz, W. O. The Essential Guide to User Interface Design. Wiley, 2002. ISBN 0471084646.

4. Heinsen, S., Vogt, P. Usability praktisch umsetzen. Hanser Fachbuchverlag, 2003. ISBN 3446222723.

bt
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2.4.5 A4B39WAT1: Vyvoj webovych aplikaci

Nazev: Vyvoj webovych aplikaci

Garant: Prof.Ing. Slavik Pavel CSc.

Prednasejici: Ing. Klima Martin Ph.D. / Prof.Ing. Slavik Pavel CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Databazové systémy

Anotace: Tvorba webové aplikace. Webova prezentace v HTML/XMLT a CSS, skriptovani na strané klienta,
tvorba dynamické webové aplikace na strané serveru. Hlavni pouzité jazyky: XHTML, CSS, JavaScript, PHP.

Osnova:
1. Zaklady internetu, architektura webové aplikace
2. Klientska ¢ast internetové aplikace: HTML, W3C doporuceni - XML, XHTML, SGML
3. Klientska ¢ast internetové aplikace: CSS
4. Multimédia na webu: rastrovd grafika, vektorova grafika, video, audio, Flash
5. Klientskd ¢ast internetové aplikace: aplikacni logika - skriptovaci jazyky
6. Serverova Cast internetové aplikace: jazyk PHP
7. Serverova Cést internetové aplikace: server-klient interakce, bezestavovy protokol, price se sessions,

zZivotni cyklus formuléie

Objektové programovani v PHP

o

. Serverova €ast internetové aplikace: Spojeni s databazi
10. Sablony, MVC

11. Frameworky

12. Webové sluzby, AJAX

13. J2EE, Aplikac¢ni servery

14. Zéloha
Cviceni:
1. Seznameni se vyvojovym prostfedim, zdklady internetu
2. Zadani semestralnich uloh, XHTML
3. Klientsk4 ¢ast internetové aplikace: XHTML, W3C doporuceni
4. Klientska ¢ast internetové aplikace: CSS I
5. Klientska ¢ast internetové aplikace: CSS 11
6. Klientskd ¢ast internetové aplikace: aplikacni logika - skriptovaci jazyky
7. Serverova €ast internetové aplikace: jazyk PHP
8. UdrZovani stavu aplikace - cookies, sessions
9. Serverova Cast internetové aplikace: obsluha a Zivotni cyklus formulara v PHP

H
e

Prace se databazi

—_
[a—

. Sablonovaci systém Smarty

. AJAX

. TEST

14. Predvadéni semestrdlnich dloh, zdpocet

—_ =
W N

Literatura:

1. http://www.w3schools.com/ http://www.w3c.org http://www.php.net

99



Web applications development

Annotation: Development of a web application. Desing of a web presentation using HTML/XHTML and CSS,
scripting on the client side, creation of a dynamic web applications on the server side. Main languages used:
XHTML, CSS, JavaScript, PHP.

Lectures:

. Internet basics, web application architecture
. Client side of the web application: W3C standards HTML, XML, XHTML, SGML
. Client side of web application: CSS

. Multimedia on web: raster graphics, vector graphics, audio, video, Flash

1
2
3
4
5. Client side of the web applications: scripting languages
6. Server side of web application: PHP
7. Server side of web application: client-server interaction, stateless HTTP protocol, sessions, form lifecycle
8. Object oriented programming in PHP
9. Server side of web application: work with databases
10. Templates, MVC
11. Frameworks
12. Web services, AJAX
13. J2EE, applications servers

14. Reserve
Labs, seminars:

1. Introduction to the development environment, Internet basics
2. Semestral work assignment, HTML, XHTML
3. Client side of web application: XHTML, W3C recommendations
4. Client side of web application: CSS I
5. Client side of web application: CSS II
6. Client side of web application: Scripting languages
7. Server side of web application: PHP
8. Maintaining the application state, cookies, sessions
9. Server side of web application: forms, form lifecycle
10. Work with databases
11. Template system Smarty
12. AJAX
13. Written test

14. Classification of semestral work
References:

1. http://www.w3schools.com/ http://www.w3c.org http://www.php.net
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2.4.6 A4B99SVP: Softwarovy nebo vyzkumny projekt

Nazev: Softwarovy nebo vyzkumny projekt
Garant: TBD

Prednasejici: TBD

Semestr: Z,L

Rozsah: TBD

Kredity: 6

Anotace: TBD

Software or Research Project
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2.4.7 A4B33DS: Databazové systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—

D e Al i

—_— = = =

Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping

—_
=)

. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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3 Magistersky program

3.1

Predméty magisterského programu

3.1.1 A4M33PAL: Pokrocila algoritmizace

Nazev: Pokrocild algoritmizace

Garant: Doc.Dr.Ing. Matas Jif{

Prednasejici: RNDr. Genyk-Berezovskyj Marko / Doc.Dr.Ing. Matas Jifi

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: DileZitou soucdsti cviCeni je samostatna implementace datovych typd a algoritmi prednasky.
Znalost programovéni na urovni manipulace se spojovymi strukturami v nékterém z rozsifenych programo-
vacich jazyka (C/C++/Javal/...) je proto nezbytna.

Anotace: Zakladni grafové algoritmy a reprezentace grafii. Aplikace teorie formalnich jazykl v informatice -
syntaktickd analyza a hledani v textu. Vybrané partie aritmetiky v pohyblivé fadové Carce.

Osnova:

1.

Diskuse pamé&fové a Casové slozitosti probiranych datovych typi a algoritmd je integralni soud4sti kazdého
tématu, neuvadime ji explicitné u kazdého tématu zv14st.

2. Pripomenuti asymptotické sloZitosti. Grafy, jejich vlastnosti a reprezentace v pocitaci.

O ® N oW

10.
. Reprezentace Cisel v pohyblivé fadové Carce, formaty, operace, NaN, nekonecno, zaokrouhlovaci chyby

12.
13.

Prohledavani grafii: algoritmy pro nejkratsi cesty, vdZené, nevazené, orientované, neorientované.
. Specifika orientovanych grafti: Acykli¢nost, topologické usporadani, kofenovy strom. Algoritmy a im-
plementace.

Vyhledvani v textu, klasické algoritmy, Knuth-Morris-Pratt alg., Boyer-Moore alg. a jejich varianty.
Kone¢né automaty pro vyhledvani v textu, faktorové, prefixové a suffixové automaty.

Komprese textu, Huffmanovo kodovani, LZW algoritmus.

Névrh a realizace lexikélniho analyzatoru.

LL(1) gramatiky, rozkladové tabulky.

Realizace syntaktické analyzy rekurzivnim sestupem.

a jejich sifeni.
Generovdni pseudondhodnych &isel, periodicita, rozdéléni.

Odhady vypocetnich chyb v numerickych algoritmech. Hledani kofenu funkce, inverze matice, soustava
linedrnich rovnic. (13.) (Pfesné vypocty matematickych funkci, vzajemnd kompatibilita mezi architektu-
rami, jazyky a prekladaci.)

Cviceni:

1.

Néplni cviceni a navazujici doméci pfipravy je predevSim praktickd implementace témat prednasky.
Témata cviceni proto formaln¢ kopiruji témata prednasek.

Literatura:

1.

R. Sedgewick: Algoritmy v C, SoftPress 2003,
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2.

3.
4.

T. H. Cormen, C. E. Leiserson, R. L. Rievest, C. Stein: Introduction to Algorithms, 2nd ed., MIT Press,
2001

B. Melichar: Jazyky a pieklady, Praha , CVUT 1996

J. E. Hopcroft, R. Motwani, J. D. Ullman: Introduction to Automata Theory, Languages, and Compu-
tation, 2nd ed., Addison-Wesley, 2001

Advanced algorithms

Annotation: Basic graph algorithms and graph representation. Application of formal languages theory in com-
puter science - syntax analysis and pattern matching. Selected topics of floating-point arithmetic.

Lectures:

1.

D T A ol

._.,_
—_ O

—_ =
W N

14.

Formal and informal analysis of the memory and time complexity of all data sructures and algorithms
taught is an integral part of the course, it is not expicitely listed under particular topics.

Asymptotic complexity of algorithms. Graphs, their properties and memory representation.

Graph searching applications: Shortest path algorithms: weighted, unweighted, directed, undirected.
Directed graphs: Acyclic, topologically ordered, rooted trees. Algorithms and implementation.

Text searching and pattern matching. Algorithms KMP, BM, Karp-Rabin and their variants.

Pattern matching automata. Factor, prefix and suffix automata.

Text compression, Huffman coding, LZW algorithm.

Design and implementation of lexical analyzer.

LL and LL(1) grammars, parsing tables.

Syntax analysis algorithm., top-down parsing.

. Floating-point representation of numbers, formats, operations, NaN, infinity. Propagation of rounding

€ITors.

. (Pseudo)random number generators, periodicity, distribution.
. Estimation of rounding errors in numerical algorithms. Roots of functions, matrix inversion, system of

linear equations

(Reserve) Exact calculation of mathematical function values, compatibility across architectures, langu-
ages and compilers.

Labs, seminars:

1.

Exercises and related homeworks are devoted mostly to implementation of lecture topics. Consequently,
the themes of each exercise formally correspond to those of respective lecture.

References:

1.
2.

3.
4,

R. Sedgewick: Algoritmy v C, SoftPress 2003,

T. H. Cormen, C. E. Leiserson, R. L. Rievest, C. Stein: Introduction to Algorithms, 2nd ed., MIT Press,
2001

B. Melichar: Jazyky a pieklady, Praha , CVUT 1996

J. E. Hopcroft, R. Motwani, J. D. Ullman: Introduction to Automata Theory, Languages, and Compu-
tation, 2nd ed., Addison-Wesley, 2001
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3.1.2 A4AMO1TAL: Teorie algoritmu

Nazev: Teorie algoritmi

Garant: Prof RNDr. Demlova Marie CSc.
Prednasejici: Prof RNDr. Demlova Marie CSc.
Semestr: L

Rozsah: 3p+1s

Kredity: 6

Prerekvizity: Logika a grafy, Diskrétni matematika

Anotace: Predmét se vénuje teoretickym zdkladtim teori algoritmt, diraz je kladen jak na analyzu Casové
a pméfové slozitosti algoritmd a problému, tak na ové&feni spravnosti algoritmid. Dale jsou probrany zaklady
teorie sloZitosti. Jednd se o tfidy P, NP, NP-complete, PSPACE, NPSPACE a vztah mezi témito tfidami. V
predmétu se studenti sezndmi také s pravdépodobnostnimi algoritmy a tfidami RP a ZPP.

Osnova:

—_— = =

XN kW=

Algoritmus, asymptoticky riist funkci, Casova a paméfova sloZitost.
Spravnost algoritmu, dikazy spravnosti algoritmi, varianty a invarianty-
Rozhodovaci a optimalizacni problémy a jejich vztah.

Turingovy stroje a jejich varianty.

Vztah Turingova stroje a RAM.

Ttida P a tfida NP.

Redukce a polynomiélni redukce tdloh.

NP-tplné dlohy, Cookova véta.

Ttidy PSPACE a NPSPACE.

Pravdépodobnostni algoritmy pracujici v polynomidlnim Case.

. Ttidy RP a ZZP.
. Algoritmicky nefeSitelné dlohy.
13.

Rezerva.

Cviceni:

A e

Zjistovéani Casové a paméfové slozitosti zndmych (napf. grafovych) algoritmi.
Ovéfovani spravnosti jednoduchych algoritmil, hledani variantd a invariantd.
Turingovy stroje.

Ptiklady redukci dloh.

Priklady pravdépodobnostnich algoritmu.

Algoritmicky nefeSitelné dlohy.

Literatura:

1.
2.
3.

Kozen, D. C.: The design and Analysis of Algorithms, Springer-Vrelag, 1991
Harel, D: Algorithmics: The Spirit of Computing, Addison-Wesleyt Inc., Reading MA 2002

Hopcroft, J., Motwani, R., Ullman, J.: Introduction to Automata Theory, Languages, and Computation,
Addison-Wesley, 2001
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Theory of Algorithms

Annotation: The course brings theoretical background of the theory of algorithms with the focus at first on the
time and space complexity of algorithms and problems, secondly on the correctness of algorithms. Further it is
dealt with the theory of complexity; the classes P, NP, NP-complete, PSPACE and NPSPACE are treated and
properties of them investigated. Probabilistic algorithms are studied and the classes RP and ZZP introduced.

Lectures:

[a—

. Analyzing algorithms and problems, classifying functions by their growth rates, time and space comple-
xity.

. Correctness of algorithms, variants and invariants.

. Decision problems and optimization problems.

. Turing machine and its variants.

. Relation between Turing machine and RAM machine.

. Classes P and NP.

. Reduction and polynomial reduction of problems.

0 3 N L AW

. NP-complete problems, Cook’s Theorem.
9. Classes PSPACE and NPSPACE..
10. Randomized algorithms with polynomial time complexity.
11. Classes RP and ZZP.
12. Undecidable problems.

13. Reserve.
Labs, seminars:

. Determining time and space complexity of well known algorithms.
. Verifying correctness of algorithms using variants and invariants.

. Turing machines.

1

2

3

4. Polynomial reductions of problems.
5. Examples of randomized algorithms.
6

. Examples of undecidable problems.
References:

1. Kozen, D. C.: The design and Analysis of Algorithms, Springer-Vrelag, 1991
2. Harel, D: Algorithmics: The Spirit of Computing, Addison-Wesleyt Inc., Reading MA 2002

3. Hopcroft, J., Motwani, R., Ullman, J.: Introduction to Automata Theory, Languages, and Computation,
Addison-Wesley, 2001
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3.1.3 A4M35KO0: Kombinatoricka optimalizace

Nazev: Kombinatoricka optimalizace

Garant: Doc.Dr.Ing. Hanzélek Zdenék

Prednasejici: Doc.Dr.Ing. Hanzdlek Zden¢k

Semestr: L

Rozsah: 3p+2c

Kredity: 6

Prerekvizity: Optimalizace, Diskrétni matematika, Logika a grafy

Anotace: Cilem pfedmétu je sezndmit studenty s problémy a algoritmy kombinatorické optimalizace (Casto se
nazyva diskrétni optimalizace, vyznamné¢ s e prekryva s pojmem operacni vyzkum). Predmétem studia je teorie
a praxe pro optimalizaci nad diskrétnimi daty. V ndvaznosti na pfedméty z oblasti linedrni algebry, algoritmi-
zace, diskrétni matematiky a zdakladi optimalizace jsou ukazany techniky zalozené na grafech, celoCiselném
linedrnim programovdéni, heuristikdch, aproximacnich algoritmech a metodach prohleddvani prostoru feSeni.

Osnova:

1.

—_ = =

A S AN R T

Uvedeni zakladnich pojmi z kombinatorické optimalizace, ptiklady aplikaci a ovéfen{ znalosti z prere-
kvizit formou testu.

Celociselné linedrni programovéni - algoritmy.

Formulace problémti pomoci celoéiselného linearniho programovani.
Nejkratsi cesty.

Formulace problémd pomoci tokt a fezu v sitich.

Pédrovani v bipartitnich grafech. Mad arsky algoritmus pro pfifazovaci tlohu.
Multi-komoditni toky, test.

Problém batohu a pseudo-polynomidlni algoritmy.

Uloha obchodniho cestujictho a aproximaéni algoritmy.

Rozvrhovani na jednom procesoru.

. Paralelni procesory.
. Rozvrhovani projektu s asovymi omezenimi.
13.

Programovéni s omezujicimi podminkami.

Cviceni:

e e e
[ R S

O e NNk W =

Sezndmeni s experimentdlnim prostfedim a knihovnou pro optimalizaci
Celociselné linearni programovani

Aplikace celociselného linedrniho programovani

Zadani samostanych dloh

Metoda vétvi a mezi

Nejkratsi cesty

Aplikace tokll a fezd v sitich

Prezentace pribéznych vysledkt samostatnych tdloh

Rozvrhovani na jednom procesoru - Earliest deadline first
Aproximacni algoritmy - List scheduling

. Uloha obchodniho cestujiciho a aproxima&ni algoritmy
. Rezerva

. Test

. Odevzdavani samostatné dlohy

. Zapocet
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Literatura:

1. B. H. Korte and J. Vygen, Combinatorial Optimization: Theory and Algorithms. Springer, third ed., 2006.

2. J. Blazevicz, Scheduling Computer and Manufacturing Processes. Springer, second ed., 2001.

3. J. Demel, Grafy a jejich aplikace. Academia, second ed., 2002. TORSCHE http://rtime.felk.cvut.cz/scheduling-
toolbox/

Combinatorial Optimization

Annotation: The goal is to show the problems and algorithms of combinatorial optimization (often called
discrete optimization; there is a strong overlap with the term operations research). Following the courses on
linear algebra, graph theory, and basics of optimization, we show optimization techniques based on graphs,
integer linear programming, heuristics, approximation algorithms and state space search methods.

We focus on application of optimization in stores, ground transport, flight transport, logistics, planning of
human resources, scheduling in production lines, message routing, scheduling in parallel computers.

Lectures:

1. Introduction of Basic Terms of Combinatorial Optimization, Example Applications and Test on Prelimi-
nary Knowledge.

. Integer Linear Programming - Algorithms.

. Problem Formulation by Integer Linear Programming.

. Shortest Paths.

. Network Flows and Cuts.

. Bipartite Matching. Hungarian Method.

. Multicommodity Network Flows, Test.

. Knapsack Problem and Pseudo-polynomial Algorithms.

. Traveling Salesman Problem and Approximation Algorithms.

10. Monoprocessor Scheduling.

11. Scheduling on Parallel Processors.

12. Project Scheduling with Time Windows.

13. Constraint Programming.

0 IO B W

Ne)

Labs, seminars:

1. Introduction to the Experimental Environment and Optimisation library
. Integer Linear Programming
. Applications of Integer Linear Programming
. Assignment of Term Projects
. Branch and Bound Technique
. Shortest Paths
. Applications of Network Flows and Cuts
. Presentation of Term Projects
9. Monoprocessor Scheduling - Earliest Deadline First
10. Approximation Algorithms - List Scheduling
11. Reserved
12. Test
13. Giving over Term Projects
14. Credits

References:

0 NN L AW

1. B. H. Korte and J. Vygen, Combinatorial Optimization: Theory and Algorithms. Springer, third ed., 2006.

2. J. Blazevicz, Scheduling Computer and Manufacturing Processes. Springer, second ed., 2001.

3. J. Demel, Grafy a jejich aplikace. Academia, second ed., 2002. TORSCHE http://rtime.felk.cvut.cz/scheduling-
toolbox/
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3.1.4 A4AM99SVP: Softwarovy nebo vyzkumny projekt

Nazev: Softwarovy nebo vyzkumny projekt
Garant: TBD

Prednasejici: TBD

Semestr: Z,L

Rozsah: TBD

Kredity: 6

Anotace: TBD

Software or Research Project
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3.1.5 A4M99DIP: Diplomova prace

Nazev: Diplomova prace
Garant: TBD
Prednasejici: TBD
Semestr: L

Rozsah: TBD

Kredity: 25

Anotace: TBD

Master Thesis
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3.2 Otevrena informatika, obor: Umeéla inteligence— Artificial
Intelligence

3.2.1 A4M33RZN: Pokrocilé metody reprezentace znalosti

Nazev: Pokrocilé metody reprezentace znalosti

Garant: Ing. Klema Jifi Ph.D.

Prednasejici: Ing. Klema Jifi Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Cilem predmétu je prohloubit chapani reprezentace znalosti nad ramec formalismu predikatové lo-
giky. Studenti se sezndmi s ontologiemi a deskripéni logikou, zdkladnimi stavebnimi kameny sémantického
webu. Déle bude pozornost vénovana zapisu a prace s vyroky, jejichz platnost se méni v Case a také prin-
cipim prace s neurcitou informaci. Modalni logika rozsifuje logicky systém o pravdépodobnostn{ atributy typu
moznosti a nutnosti, pravdépodobnostni grafické modely spojuji klasickou pravdépodobnost s teorii graft a
fuzzy mnoZiny umoZiiuji vyjadrit vdgni informaci.

Osnova:

Uvod: od ramct k pouziti ontologii.

Deskripéni logika - jazyk a jeho vyjadiovaci schopnost. Srovnani/spoluprace s pravidlovymi systémy.
Deskripéni logika - specifické postupy pouZivané pro odvozovéni, metoda tableaux.

Formulace a vyhodnocovéni dotazii v DL. Vyskyt nekonzistence v ontologii a jeho vysvétleni.
Vypocetné zvladatelné fragmenty DL. Sémanticky web a co dal?

Modélni logika a jeji pouZiti

Temporalni logika a jeji pouZiti.

Role a zpracovéni nejisté a nepfesné informace ve znalostnich systémech Ul (napf. v systému MYCIN).

O ® NN kW =

Nejistota, podminénd nezdvislost, ivod do pravdépodobnostnich siti.
10. Inference v grafickych pravdépodobnostnich modelech.

11. Dynamické modely, praktické aplikace pravdépodobnostnich siti.
12. Reprezentace vagnich ddaji pomoci fuzzy mnoZin.

13. Operace ve fuzzy logice.

14. Zaklady fuzzy inference.
Cviceni:

Uvod, seznameni s ontologickym editorem Protege.
Jednoduchy piiklad na modelovani ontologii v jazyku OWL
Inference s pomoci inferencniho stroje Pellet.

Dotazovaci jazyk SPARQL.

Zadani projektu na tvorbu ontologie v jazyku OWL - modelovani zvolené domény.

A e

Reseni projektu - cilem je pochopit metodiku navrhu ontologie v deskripénich logikdch, uvédomit si
rozdil mezi OWA (Pellet) a CWA (Prolog)
Reseni projektu - druh4 &st.

=

8. Préce s vytvorenou ontologii - pfevdzné klasické konjunktivni dotazy.
9. Znalostni a expertni systémy s neurcitosti (FelExpert).

10. Softwarové nastroji pravdépodobnostntho modelovani (Bayes Net Toolbox for Matlab, Bayesian Ne-
tworks in Java).
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11. Reseni projektu pravdépodobnostniho modelovini - cilem je navrhnout, implementovat a testovat funk&n{
pravdépodobnostni model.
12. Reseni projektu - druhd &ast.
13. Fuzzy mnoZiny.
14. Udé€lovani zapoctd, rezerva.
Literatura:
1. Franz Baader , Diego Calvanese , Deborah L. McGuinness , Daniele Nardi , Peter F. Patel-Schneider,
The Description Logic Handbook, Cambridge University Press, New York, NY, 2007.
2. Baader, F., Sattler U.: An overview of tableau algorithms for description logics ; Studia Logica, 69:5-40,
2001.
3. Charniak, E.: Bayesian Networks without Tears. Al Magazine 12(4): 50-63, 1991.
4. Pearl, J.: Causality: Models, Reasoning and Inference. Cambridge University Press, 2001.

Advanced Methods for Knowledge Representation

Annotation: This course aims to deepen understanding of knowledge representation principles beyond the
predicate logic formalism. Firstly, the course presents ontologies and description logic, the principle elements
of semantic web. Then, attention will be paid to statements whose validity varies in time. Uncertainty makes
the next issue to be discussed. Modal logic extends the classical logic with additional modalities, namely,
possibility, probability, and necessity. Probabilistic graphical models associate the classical probabilistic theory
with the graph theory. Fuzzy sets allow to represent vagueness.

Lectures:

A S A A i

e T e
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Introduction frames and ontologies.

Description logic language and its expressivity, interactions with rule-based systems.
Description logic inference, tableuax method.

Description queries forming and evaluation. Inconsistency in ontologies.

Tractable fragments of description logic. Present and future of semantic web.

Modal logic definitions and applications.

Temporal logic definitions and applications.

Uncertainty in knowledge-based systems role and representation.

Uncertainty and conditional independence introduction to probabilistic networks.
Probabilistic graphical models introduction, inference.

. Dynamic models applications of probabilistic networks.
. Fuzzy logic vagueness.
. Fuzzy logic operations.
14.

Fuzzy logic inference.

Labs, seminars:

NN AW =

Introduction, ontological editor Protege.

OWL language modeling, examples.

Inference engine Pellet.

Query language SPARQL.

The first assignment OWL ontology for a selected domain, difference between OWA and CWA.
The first assignment autonomous working.

The first assignment autonomous working.

Conjunctive queries working with the ontology.
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9. Expert and knowledge-based systems with uncertainty.
10. SW probabilistic modeling tools (Bayes Net Toolbox for Matlab, Bayesian Networks in Java).
11. The second assignment implementation of a probabilistic model.
12. The second assignment autonomous working.
13. Fuzzy sets.
14. Spare slot finishing, credits.

References:

1. Franz Baader , Diego Calvanese , Deborah L. McGuinness , Daniele Nardi , Peter F. Patel-Schneider,
The Description Logic Handbook, Cambridge University Press, New York, NY, 2007.

2. Baader, F,, Sattler U.: An overview of tableau algorithms for description logics ; Studia Logica, 69:5-40,
2001.

3. Charniak, E.: Bayesian Networks without Tears. Al Magazine 12(4): 50-63, 1991.
4. Pearl , J.: Causality: Models, Reasoning and Inference. Cambridge University Press, 2001.
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3.2.2 A4M33PAH: Planovani a hry

Nazev: Planovani a hry

Garant: Doc.Dr. Péchoucek Michal MSc.

Prednasejici: Doc.Dr. Péchoucek Michal MSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Anotace: Klasické planovaci metody (lindrni a nelinedrn{), metody grafového planovani, metody kategorie
SAT. Metody dvou (a vice) hraCovych her. Metody prohledavani hernich stromi (jako napf. minimax a alfa-
beta profezaviani)

Osnova:

Definice, reprezentace a slozitost planovaciho problému
Lineérni pldanovani, algoritmus TOPLAN,

Nelinedrni pldnovéni, feSeni ohrozeni kauzdlnich linek
Grafové orientované planovan{

Planovéani pomoci SAT

Uvod do dvouhracovych her

Minimax, profezdvani alfa-beta

Pokrocilé algoritmy prohledavan{ hernich stromi

A T o

Hierarchické HTN planovani

H
e

Heuristické planovani

—_—
—

. Contingency planning, temporalni planovani

—
[\

. Planovani a pravdépodobnost

13. Planovéni v hernich algoritmech
Cviceni:
Reseni planovacich dloh
Zadani semestrdlni prace: vyvoj obecného pldnovace
- 5. Laboratorni feSeni semestralni prace
Seminarni cvi¢eni hernich algortimut

Zadani semestralni prace: vyvoj herniho algoritmu
- 12. Laboratorni feSeni semestralni prace

NN AR =

Soutéz vysledi
Literatura:

1. Nau, D., Ghallab, M., and Traverso, P. 2004 Automated Planning: Theory and Practice. Morgan Kauf-
mann Publishers Inc.

2. Russell, S. J. and Norvig, P. 2003 Artificial Intelligence: a Modern Approach. 2. Pearson Education.
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Planning and game playing

Annotation: This course provides an introduction to classical Al planning (linear, nonliner planning, graph-
plan planning, heuristic planning, SAT-based planning) and game-tree representation and methods of adversa-
rial search (such as minimax and alpha/beta pruning).

Lectures:

planning problem representation and planning problem komplexity
linear planning, TOPLAN algorithm,

nonlinedrni planning, causal links thread resolution

Graf-oriented planning

planning by means of SAT

Introduction to game playing

Minimax, alfa-beta prunning

Advenced methods of adversarial planning

O ® NNk W =

Hierarchical HTN planning

_
e

Heuristic planning

—_—
—

. Contingency planning, temporal planning

—
\S]

. Planning a probability
13. Planning in game playing

Labs, seminars:

Planning problems

Semestral project specification: design and development of a general planner

- 5. Laboratories

Game playing algorithms

Semestral project specification: design and development of a game playing algorithm

- 12. Laboratories

Nk D=

Competition
References:

1. Nau, D., Ghallab, M., and Traverso, P. 2004 Automated Planning: Theory and Practice. Morgan Kauf-
mann Publishers Inc.

2. Russell, S. J. and Norvig, P. 2003 Artificial Intelligence: a Modern Approach. 2. Pearson Education.
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3.2.3 A4M33BIA: Biologicky inspirované algoritmy

Nazev: Biologicky inspirované algoritmy

Garant: Ing. Kubalik Jifi Ph.D.

Prednasejici: Ing. Koutnik Jan Ph.D. / Ing. Kubalik Jifi Ph.D. / Ing. Posik Petr Ph.D.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Anotace: Cilem pfedmétu je seznamit studenty s netradicnimi vypocetnimi technikami pro feSeni slozitych
uloh klasifikace, modelovéani, shlukovani, prohleddvéani a optimalizace. Biologicky inspirované algoritmy vyuZivaji
analogii s nejriznéjSimi jevy v piirodé ¢i spole¢nosti. Jadrem piednasek bude objasnéni neuronovych siti a
evolucnich algoritmi.

Osnova:

1. Uvod - ndvaznost na pfedchozi pfedméty o optimalizaci, randomizované metody prohleddvéni, vztah k
ueni a modelovdni.

2. Co jsou to neuronové sité, historie, typické dlohy, druhy uceni neuronovych siti, perceptron.

3. UCceni s ucitelem - aproximace a klasifikace, lokdlni a globélni jednotky v neuronovych sitich. Vicevrstvy
perceptron, RBF sit¢, GMDH sité.

4. Uceni bez utitele - shlukovani neuronovymi sitémi, samoorganizace, Hebbiv zdkon. Hopfieldova sit,
asociativni paméti, ART sité.

5. Kohonenova samoorganizujici se mapa (SOM), kompetitivni uceni. Posilované uceni.

6. Algoritmus zpétného Siteni chyby (back-propagation). Univerzalni aproximace, Kolmogoroviv teorém.

7. Zpracovani ¢asovych posloupnosti, rekurentni neuronové sité, Elmanova sit, back-propagation through
time.

8. Standardni geneticky algoritmus (SGA) - historie, zdkladni cyklus, genetické operatory, schéma teorém.
9. Evoluéni algoritmy s redlnou reprezentaci - evoluéni strategie, operatory kiiZeni, diferencidlni evoluce.

10. Neuroevoluce - evolucni postupy pro optimalizaci struktury a nastaveni vah neuronové sité, systém
NEAT.
11. Vicekriteridlni optimalizace - princip dominance, Pareto-optimdlni feSeni, vicekriteridlni evolu¢ni algo-
ritmy (NSGA-II, SPEA2).
12. Genetické programovéni (GP) - stromova reprezentace, inicializace, operatory, typované GP, automaticky
definované funkce (ADF).
13. Rojova inteligence - optimalizace rojenim ¢4stic (Particle Swarm Intelligence), mravenc¢i kolonie (Ant
Colony Optimization).
14. Rezerva.
Cviceni:
1. Organizaéni zdleZitosti. Black box neuronova sit (MLP), aproximace, klasifikace. Piiklady na lokaln{
prohleddvani v Matlabu.
. Software pro neuronové sité, Mathematica, Weka.
. Vybér prvni semestralni price (pfedstaveni dat z praxe).
. Reseni semestralni tilohy z neuronovych siti.
. Reseni semestraln{ tilohy z neuronovych siti.
. Odevzdani semestraln{ dlohy z neuronovych siti.
. Zadani témat na semestraln{ dlohu z evoluénich algoritmi.

00 3 N Lt A W

. Realizace jednoduchého genetického algoritmu (SGA). Ukazky vlivu jednotlivych parametri SGA na
jeho vypocet. Piiklady na evolu¢ni algoritmy v Matlabu.

9. Reseni semestralni dlohy z evolu¢nich algoritma.
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10. Usp&sné aplikace evoluénich algoritmi.

11. Reseni semestralni dlohy z evoluénich algoritma.

12. Odevzdani semestralni ulohy z evolu¢nich algoritmi.
13. Test.

14. Rezerva.

Literatura:

1. Haykin, S.: Neural Networks: A Comprehensive Foundation, 2nd edition, Prentice Hall, 1998
2. Rojas, R.: Neural Networks: A Systematic Introduction, Springer, 1996

3. Michalewicz, Z.: Genetic Algorithms + Data Structures = Evolution Programs, Springer, 1998
4. Michalewicz, Z.: How to solve it? Modern heuristics. 2nd ed. Springer, 2004.

Bio Inspired Algorithms

Annotation: The students will learn some of the uncoventional methods of computational intelligence aimed at
solving complex tasks of classification, modeling, clustering, search and optimization. Bio-inspired algorithms
take advantage of analogies to various phenomena in the nature and society. The main topics of the subject are
artificial neural networks and evolutionary algorithms.

Lectures:

1. Introduction — relations to conventional optimization methods, black-box optimization, randomized search
methods.

[\

. Introduction to artificial neural networks, history, typical tasks and their solutions, types of neural ne-
tworks learning. Perceptron.

W

. Supervised learning — approximation and classification, local and global units in neural networks. Multi-
layered perceptron, RBF networks, GMDH networks.

o

. Unsupervised learning — clustering with neural networks, self-organization, Hebb’s rule, Hopfield ne-
twork, associative memory, ART networks.

9}

. Kohonen’s self-organizing map (SOM), competitive learning, reinforcement learning.

(@)

. Error back-propagation algorithm, universal approximation, Kolmogorov theorem.

3

. Temporal sequences processing, recurrent neural networks, Elman network, back-propagation through
time.

o)

. Simple genetic algorithm (SGA) — history, basic cycle, genetic operators, schema theorem.

O

. Evolutionary algorithms with real representation — evolutionary strategy, crossover operators. Differential
evolution (DE).

10. Neuroevolution — evolutionary techniques for neural network structure learning and parameter tunning.
NEAT system.

11. Multiobjective optimization — dominance principle, Pareto-optimal solutions, multiobjective evolutionary
algorithms (NSGA-II, SPEA2).

12. Genetic programming (GP) — tree representation, initialization, operators, strongly-typed GP, automati-
cally defined functions (ADF).

13. Swarm intelligence — particle swarm optimization (PSO), ant colony optimization (ACO).
14. Reserved.

Labs, seminars:

1. Seminar organization. Black box neural network (MLP), approximation, classification, local search exam-
ples in Matlab.

2. Neural network software, Mathematica, Weka.
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9.
10.
11.
12.
13.
14.

First assignment introduction (introduction to data).
Elaboration of the first assignment.

Elaboration of the first assignment.

First assignment presentation and evaluation.

Second assignment introduction (evolutionary algorithms).

Simple genetic algorithm (SGA). Influence of SGA parameters on its behaviour. Examples of evolutio-
nary algorithms in Matlab.

Elaboration of the second assignment.

Successful applications of evolutionary algorithms.
Elaboration of the second assignment.

Second assignment hand-in and evaluation.

Test.

Reserved.

References:

1.
2.
3.
4.

Haykin, S.: Neural Networks: A Comprehensive Foundation, 2nd edition, Prentice Hall, 1998
Rojas, R.: Neural Networks: A Systematic Introduction, Springer, 1996

Michalewicz, Z.: Genetic Algorithms + Data Structures = Evolution Programs, Springer, 1998
Michalewicz, Z.: How to solve it? Modern heuristics. 2nd ed. Springer, 2004.
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3.2.4 A4AM33MAS: Multi-agentni systemy

Nazev: Multi-agentni systémy

Garant: Doc.Dr. Péchoucek Michal MSc.

Prednasejici: Doc.Dr. Péchoucek Michal MSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Kurz seznamuje se zaklady multiagentnich systémil a agentnich technologii. V pfedmétu bude popsan
formdlni model agenta, koncept reaktivniho, deliberativniho a deduktivniho agenta, architektuta BDI, prin-
cipy komunikace mezi agenty a jejich koordinace. Studenti se dale sezndmi s problematikou distribuovaného
uvazovdni a teorif her.

Osnova:

Uvod do multi-agentnich system, formalni model agenta
Reaktivni agenti

Deliberativni a deduktivni agenti

BDI architektura

Formalizace multi-agentniho system pomoci modalni logiky
Mezi-agentni komunikace

Kooperaci a koordinace

Vyjednavani

O e N o kW=

Distribuovane rozhodovani

_
e

Formovani koalic

[
—

. Uvod do teorie her

—_
[\

. Vyvoj rozsahlych multi-agentnich aplikaci

—_
98]

. Multi-agentni aplikace
14. Shrnuti, rezerva

Cviceni:
. Multi-agentni programovani v jazyce 3APL

. Multi-agentni programovani v jazyce 3APL

. - 6. Semestralni uloha - vyvoj deliberativnich agentd

1
2
3
4. Multi-agentni programovani v prostfedi AGLOBE
5. Multi-agentni programovani v prostfedi AGLOBE
6

. - 13. Semestralni uloha - vyvoj multi-agentniho systémil
Literatura:

1. An Introduction to Multiagent Systems by Michael Wooldridge. Published in February 2002 by John
Wiley and Sons (Chichester, England). ISBN 0 47149691X 340pp
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Multiagent Systems

Annotation: This course provides foundations of multi-agent systems and agent technologies. It provides a
formal model of an agent, the concept of reactive, deliberative and deductive agent, BDI architecture,basics of
inter agent communication and coordination. Introduction to distributed decision making and game theory will
be also provided.

Lectures:

. Introduction to multi-agent system, formal model of an agent
. Reactive agents

. Deliberative and deductive agents

. BDI architectura

1
2
3
4
5. Modal logic based formal model of multi-agent system
6. Inter-agent comunication

7. Cooperation and coordination

8. Negotiation

9. Distributed decision making

10. Coalition formation

11. Introduction to game theory

12. Development of scalable multi-agent systems

13. Multi-agent applications

14. Wrapups
Labs, seminars:

. Multi-agentni programming in 3APL

. Multi-agentni programming in 3APL

. - 6. Semestral project - design and development of deliberative agents
. Multi-agentni programming in AGLOBE

. Multi-agentni programming in AGLOBE

AN N B~ W=

. - 13. Semestral project - design and development of multi-agent system
References:

1. An Introduction to Multiagent Systems by Michael Wooldridge. Published in February 2002 by John
Wiley and Sons (Chichester, England). ISBN 0 47149691X 340pp
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3.2.5 A4M33SAD: Strojové uceni a analyza dat

Nazev: Strojové uceni a analyza dat

Garant: Ing. Zelezny Filip Ph.D.

Prednasejici: Ing. Klema Jifi Ph.D. / Ing. Zelezny Filip Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Znalosti z predmétu RPZ.

Anotace: Predmét vysvétli pokrocilé metody strojového uceni, které jsou uZite¢né pro analyzu dat tim, Ze
automaticky objevuji srozumitelné datové modely zaloZené napr. na grafové ¢i pravidlové reprezentaci. Zvlastni
pozornost je v pfedmétu vénovana modelovani multirelacnich dat. V kursu bude téZ studovén teoreticky rdmec
vysvétlujici, za jakych podminek vyloZené algoritmy obecné funguji.

Osnova:

Shlukova analyza, k-means, hierarchické shlukovani

Analyza hlavnich a nezdvislych komponent

Grafické pravdépodobnostni modely

Uceni gramatik a Markovskych modelil

Asociacni pravidla, algoritmus Apriori

Vyhledavani ¢astych podgrafti

Vypocetni teorie uceni, konceptovy prostor, PAC uceni

PAC ucenf logickych forem

Ucenf klasifika¢ni pravidel, algoritmy AQ, CN2

Induktivni logické programovani, nejmensi zobecnéni, inverze disledku

XNk W=

,_.,_.
— O

. Uceni z logickych interpretaci, relacni rozhodovaci stromy, relacni rysy

—
[\

. Statistické relacni u€eni: pravdépodobnostni relacni modely

—
(98]

. Statistické rela¢ni u€eni: Markovska logika

14. Uceni z textl
Cviceni:
Vstupni test (prerekvizita RPZ). SW ndstroje strojového uceni (RapidMiner, WEKA).
Pfedzpracovani dat, chybéjici a odlehlé hodnoty. Shlukovéni.
Hierarchické shlukovéni, analyza hlavnich komponent.
Parametrizace grafického pravdépodobnostniho modelu
Hledani asociaénich pravidel a ¢astych podgraft
Klasifikace, sestrojeni kiivky uceni a ROC kfivky

Odchylka vs. variance, kombinace klasifikatort

Zadani samostatné dlohy.

e e A o

Reseni samostatné dlohy.

_
e

ReSeni samostatné dlohy.

—_—
—

. Odevzdani samostatné tlohy.

—_
[\

. Induktivni logické programovéni: systém Aleph

—_
W

. Statistické relacni uceni: systém Alchemy
14. Udélovani zapoctd, rezerva.

Literatura:
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. V. Marik et al. (eds): Umél4 inteligence II, III, IV

. T. Mitchell: Machine Learning, McGraw Hill, 1997

. P. Langley: Elements of Machine Learning, Morgan Kaufman 1996

. T. Hastie et al: The elements of Statistical Learning, Springer 2001

. S. DZeroski, N. Lavra¢: Relational Data Mining, Springer 2001

. L. Getoor, B. Taskar (eds): Introduction to Statistical Relational Learning, MIT Press 2007

AN N R W N =

Machine Learning and Data Analysis

Annotation: The course explains advanced methods of machine learning helpful for getting insight into data
by automatically discovering interpretable data models such as graph- and rule-based. Emphasis is given to the
modeling of multi-relational data. The course will also address a theoretical framework explaining why/when
the explained algorithms can in principle be expected to work.

Lectures:

. Cluster analysis, k-means algorithm, hierarchical clustering
. Principal and independent component analysis.
. Graphical probabilistic models

. Grammar and Markov model learning

1
2
3
4
5. Association rules, the Apriori algorithm
6. Frequent subgraph search

7. Computational learning theory, concept space, PAC learning

8. PAC learning of logic forms

9. Classification rule learning. Algorithms AQ, CN2.

10. Inductive logic programming, least generalization, inverse entailment

11. Learning from logic interpretations, relational decision trees, relational features
12. Statistical relational learning: probablistic relational models

13. Statistical relational learning: Markov logic

14. Learning from texts
Labs, seminars:

. Entry test (prerequisite course RPZ). SW tools for machine learning (RapidMiner, WEKA)
. Data preprocessing, missing and outlying values, clustering
. Hierarchical clustering, principal component analysis

. Graphical probabilistic model parameterization

1
2
3
4
5. Association rule and frequent subgraph search
6. Classification. Learning and ROC curves.

7. Bias vs. variance, ensemble classification

8. Individual task assignment

9. Individual work

10. Individual work

11. Submission of completed assignments

12. Inductive logic programming: the Aleph system
13. Statistical relational learning: the Alchemy system

14. Credits

References:
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. T. Mitchell: Machine Learning, McGraw Hill, 1997

. P. Langley: Elements of Machine Learning, Morgan Kaufman 1996

. T. Hastie et al: The elements of Statistical Learning, Springer 2001

. S. DZeroski, N. Lavrac: Relational Data Mining, Springer 2001

. L. Getoor, B. Taskar (eds): Introduction to Statistical Relational Learning, MIT Press 2007
. V. Marik et al. (eds): Umél4 inteligence II, III, IV (Czech)
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3.2.6 AAM33AU: Automatické uvazovani

Nazev: Automatické uvazovani

Garant: Prof RNDr. St&pankové Olga CSc.

Piednasejici: Prof. RNDr. Stépankové Olga CSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Rozpoznavani a strojové uceni, Pokrocilé metody reprezentace znalosti

Anotace: Hledani dikazi uz neni jen soucasti matematiky, ale pouziva se stale Castéji i v situacich, kdy je
tieba se presvédcit, Ze navrZzeny postup nebo feSeni spliiuje vychozi poZadavky setkdvame se s nim nejen v
deduktivnich databézich, ale i pfi verifikaci SW nebo HW komponent. Proto je nutné proces tvorby diikazu
z danych pfedpokladi automatizovat. Predmét seznamuje studenty se sou¢asnymi dokazovacimi systémy pro
logiku 1.fadu a jejich aplikacemi. Jsou vysvétleny teoretické principy pouzité pfi konstrukci systému auto-
matického dokazovéani (model checking, rezoluce, tableaux) a jejich praktickd i teoretickd omezeni. Pii sa-
mostatném feSeni konkrétnich problému z oblasti pocitacovych aplikaci student ziskd zkuSenosti, jak vybrat
vhodny ndstroj pro feSeni pro konkrétniho problému, jak rozpoznat chybu v zadani ¢i jak zesilit nalezené
vysledky.

Osnova:

1.

AU

7.
8.
9.
10.
11.
12.
13.
14.

Historie automatického uvaZovani v kontextu umélé inteligence, prehled historickych a soucasnych apli-
kaci automatického uvazovani.

Formulace, reprezentace a feSeni uloh v booleovskych doménéch. Korektnost a tiplnost logického odvo-
zovani.

Metoda DPLL, jeji existujici implementace a praktické pouziti.

Model checking jako nastroj pro verifikaci, aplikace pro kone¢né automaty.

Model checking - existujici systémy a jejich praktické pouziti.

Automatické dokazovani v obecnych doménéch, formulace a reprezentace problému v predikatové lo-
gice.

Prehled existujicich metod, rezolu¢ni metody.

Organizace prace rezolucnich dokazovaci: prevod do klauzuli, ANL smycka.

Dalsi dokazovaci metody: tableaux”, rovnostni dokazovani, prevod na DPLL.

Metody a systémy pro hleddni modelu v obecnych doménach.

Praktické a teoretické limity existujicich metod a systému.

Prehled soucasnych dokazovacich systémtl, jejich vykonnost a praktické pouziti.

Algoritmicka sloZzitost dokazovacich algoritmil a volba pouzitého jazyka reprezentace.

Rezerva

Cviceni:

S A S o A e

Priklady typickych problémil pro automatické uvazovani z riiznych oblasti.
Formalizace zadanych jednoduchych slovnich dloh.

Prevod problému do formalizmu néstroji pro automatické uvazovani.

Prace s néstroji pro automatické uvazovani.

Formalizace dalSich slovnich problémi a jejich feSeni pomoci existujicich systémi 1.
Formalizace dalSich slovnich problémi a jejich feSeni pomoci existujicich systému II.
Volba vhodnych nastroji pro feseni pro konkrétniho problému.

ReSeni projektu cilem je na vlastni jednoduché implementaci ovéfit, jaky vliv na chovani programu
automatického dokazovani miize mit volba pouZité metody (napf. strategie odvozovani nebo omezeni
pouZitého jazyka).
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9.
10.
11.
12.
13.
14.

Prevody vstupu a vystupu pro rdzné systémy, interpretace vysledka.
Metody hledani chyb v zadanich.

Reseni projektu druhd &ést.

Zjednodusovani a zesilovani nalezenych vysledka.

Reseni projektu tieti Gast.

Udé€lovani zapocltu, rezerva.

Literatura:

1.

Bundy, A.: The Computational Modelling of Mathematical Reasoning, Academic Press 1983 (Bundy).
http://www.inf.ed.ac.uk/teaching/courses/ar/book/book-postcript/

. Clarke, E.M. Jr., Grumberg, O. and Peled, D. A.: Model Checking, The MIT Press, 1999, Fourth Printing

2002. http://mitpress.mit.edu/catalog/item/default.asp?ttype=2andtid=3730
McCune, W.: Otter 3.3 Reference Manual (http://www-nix.mcs.anl.gov/AR/otter/otter33.pdf)
Newborn, M.: Automated Theorem Proving: Theory and Practice

Robinson, J.A., Voronkov, A. (Eds.): Handbook of Automated Reasoning (in 2 volumes). Elsevier and
MIT Press 2001

Weidenbach, Ch.: SPASS: Combining Superposition, Sorts and Splitting (1999)

. Wos, L. and Pieper, G.W.: A Fascinating Country in the World of Computing: Your Guide to Automated

Reasoning

Automatic Reasoning

Annotation: Theorem proving is no more restricted to mathematics, but it is ever more often used in situations,
when one needs to make sure that the suggested procedure meets the initial requirements it is used in deductive
databases as well as for verification of SW or HW components. The process of proof construction has to be
automated for that purpose. The course reviews current systems of 1st order theorem proving and their practi-
cal applications. There are explained underlying theoretical principles (model checking, resolution, tableaux)
together with their practical and theoretical constraints. Special attention is devoted to gaining experience in
choosing the best tool to solve a specific problem, in identification of mistakes in input or in strengthening the
obtained results.

Lectures:

1.

N kW

10.
. Practical and theoretical boundaries for existing methods and systems.
12.
13.

History of automated reasoning in the context of artificial intelligence, review of its historical and up-to-
date applications.

Problems in Boolean domains: from their specification and representation, to the formal solution. Pro-
perties of logical theorem proving - correctness and completness.

DPLL method, its existing implementations and their practical applications.

Model checking as a tool for verification, applications for finite automata.

Model checking - existing systems and how they are used in practice.

Automated theorem proving in general domains, language of 1st order logic.

Resolution and theorem provers based on this paradigma.

Workflow in resolution theorem provers and its basic steps: transformation to clausal form, ANL loop.
Non-resolution theorem provers: “tableaux”, equality, transformation to DPLL.

Methods and systems for model construction in general domains.

Review of current automated theorem provers, their efficiency and practical utilization.

Algorithmic complexity of automated theorem provers and choice of the language for knowledge repre-
sentation.
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14.

Spare slot.

Labs, seminars:

e A G

9.
10.
11.
12.
13.
14.

Examples of typical problems for automated reasoning from various domains..

Specification of some simple problems in the formal language.

Transformation of the specification into the form requested by the theorem prover.

The tools for automated theorem proving - hands-on exercise.

Specification of more complex problems in the formal language and their automated solution I.
Specification of more complex problems in the formal language and their automated solution II.
Choice of the tool to be used in a specific problem.

Assignment of an individual project its goal is to implement a simple theorem prover applying specific
clearly defined strategy or constraint on the used language in order to check impact of this.

Transformations of input and output for various theorem provers, interpretation of conclusions.
How to find an error in the problem statement.

Autonomous work on the assigned project the second part.

Simplification and strengthening of the obtained results.

Autonomous work on the assigned project the third part.

Credits, spare slot.

References:

1.

Bundy, A.: The Computational Modelling of Mathematical Reasoning, Academic Press 1983 (Bundy).
http://www.inf.ed.ac.uk/teaching/courses/ar/book/book-postcript/

Clarke, E.M. Jr., Grumberg, O. and Peled, D. A.: Model Checking, The MIT Press, 1999, Fourth Printing
2002. http://mitpress.mit.edu/catalog/item/default.asp?ttype=2andtid=3730

McCune, W.: Otter 3.3 Reference Manual (http://www-nix.mcs.anl.gov/AR/otter/otter33.pdf)

. Newborn, M.: Automated Theorem Proving: Theory and Practice
. Robinson, J.A., Voronkov, A. (Eds.): Handbook of Automated Reasoning (in 2 volumes). Elsevier and

MIT Press 2001
Weidenbach, Ch.: SPASS: Combining Superposition, Sorts and Splitting (1999)

Wos, L. and Pieper, G.W.: A Fascinating Country in the World of Computing: Your Guide to Automated
Reasoning
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3.2.7 A4B33DS: Databazoveé systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—

D e Al i

—_— = = =

Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping

—_
=)

. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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3.3 Otevrena informatika, obor: Pocitacové inzenyrstvi—- Computer
Engineering

3.3.1 AOM35PII: Primyslova informatika a internet

Nazev: Primyslova informatika a internet

Garant: Ing. Susta Richard Ph.D.

Prednasejici: Ing. Kutil Michal / Ing. Susta Richard Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Internetové technologie v informatice i v primyslovych technologiich. Komunikacni protokoly v
internetovych distribuovanych aplikacich, databdzové systémy a jejich fizeni, systémy fizeni podniku. Webové
sluzby, mobilni sité, bezpecnost a spolehlivost, feseni kritickych aplikaci.

Osnova:

1. Architektura distribuovanych sifovych aplikaci.

2. Struktura sit€, aplikacni vrstvy, jeji hlavni ¢asti, clustrované servery. Vertikalni integrace siti s ohledem
na primyslové realizace.

Sité se zaru¢enou dobou odezvy.

Klientské a serverové aplikace. PouZivané programovaci jazyky.

Souborové forméty vyuZitelné pro datovou interkomunikaci. JSON a XML.

Nejbéznéjsi databazové servery v prumyslovych aplikacich a jejich management.

Metody pfistupti k databazim, pouZiti na manazerské i technologické irovni. Zpiisoby pfipojeni v ADO.NET.
Systémy fizeni vyroby a podniku. Sledovani Zivotniho cyklu vyrobku, dokumentace, standardizace.
Webové aplikace v distribuovanych fidicich systémech.

10. Webové komponenty pro vyvoj prumyslovych internetovych aplikaci.

11. Webové sluzby, vzdaleny pristup k pocitacim, pouzivané protokoly a AJAX.

12. Zabezpecleni, pfistupové préava, vefejné klice, hashovaci kddy, digitdlni podpisy.

13. Spolehlivost siti a feSeni vhodn4 pro kritické aplikace.

14. Mobilni systémy a ergonomie mobilnich aplikaci.

O 0NN kW

Cviceni:

Popis tloh a podminek pro ziskani zapoctu.

Tvorba, pieklad a ladéni distribuovanych sitovych aplikaci.

Serverové aplikace, pifjem a zpracovani pozadavki, generovani odpovédi.
Serverové aplikace, komunikace s databazemi, konfigurace databazi.

Webové sluzby, generovani WSDL a zpracovani SOAP zprav.

Klientské aplikace, vyména a zpracovani dat.

Webové aplikace, principy a prace v konceptu AJAX. UZivatelské rozhrani.
Webové sluzby, vyuZiti volné dostupnych sluzeb, zaclenéni do vlastni aplikace.
VyuZziti webovych sluzeb v primyslovém fizeni, piehled dostupnych moZnosti.
Komunikace s fidicim systémem, distribuovany fidici systém, monitorovani.

. Tvorba dokumentace projektd, automatické generovani reportd a uZivatelskych manuald.
. Individudlni konzultace.

. Prebirédni studentskych praci.

14. Zépocet.

e e A o

[ T Ty

Literatura:

1. Microsoft .NET Distributed Applications: Integrating XML Web Services and .NET Remoting, Microsoft
Press; 1 edition (February 12, 2003).
2. Manufacturing Execution System - MES by Jiirgen Kletti, Springer 2007
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Industrial Informatics and Internet

Annotation: The use of Internet technologies in informatics and industry. Communication protocols in the
Internet distributed applications, database systems and their management, enterprise management systems. Web
services, mobile network, security and reliability, critical applications.

Lectures:

—

. Architecture of distributed network applications.

[\

. The structure of the network, the application layer and its main parts, clustered servers. Vertical inte-
gration of networks with regard to industrial implementation.

. Networks with guaranteed response time.

. Client and server applications. Used programming languages.

. File formats used for data interchange. JSON and XML.

. The most common database servers in industrial applications and their management.

. Databases access methods, application of the managerial and technological level. ADO.NET.

. Manufacturing Execution Systems. Monitoring of the product life cycle, documentation, standardization.

O 00 3 N Lt AW

. Web applications in distributed control systems

10. Web components for the industrial Internet applications.

11. Web services, remote access, used protocols and AJAX.

12. Security, access rights, public key, hash codes, digital signatures.
13. Networks reliability and solutions suitable for critical applications.

14. Mobile systems and ergonomics mobile applications.
Labs, seminars:

. Introduction to seminars, conditions for assessment.

. Writing, building and debugging of distributed network applications.

. Server applications, receiving and processing requirements, generating responses.
. Server applications, communication with databases, configuration database.

. Web services WSDL, SOAP messages generation and processing.

. Client applications, exchange and processing of data.

. Web applications, principles and work in the concept of AJAX. User interface.

. Web services, the use of free available services, integration into applications.

O 00 1 N Lt B~ W N =

. Use of Web services in industrial management.

—_
=)

. Communication with the control system, distributed control system, monitoring.

11. Creation of projects documentation, automatic generation of reports and user manuals.
12. Individual consultations.

13. Student work presentation.

14. Assessment.

References:

1. Microsoft .NET Distributed Applications: Integrating XML Web Services and .NET Remoting, Microsoft
Press; 1 edition (February 12, 2003).

2. Manufacturing Execution System - MES by Jiirgen Kletti, Springer 2007
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3.3.2 A4M34ISC: Integrované systémy na Cipu

Nazev: Integrované systémy na Cipu

Garant: Ing. Jakovenko Jifi Ph.D.

Prednasejici: Ing. Jakovenko Jifi Ph.D.

Semestr: L

Rozsah: 2p+21

Kredity: 6

Prerekvizity: Zadné

Anotace: Role ndvrhafe integrovanych systému, drovné abstrakce ndvrhu - Y diagram. Definovani specifi-
kaci studie proveditelnosti, kriteria vybéru vhodné technologie. Metodiky ndvrhu analogovych, digitalnich a
smiSenych integrovanych systému. Aplikacné specifické integrované systémy - plné zakaznicky navrh, hradlova
pole, standardni buiiky, programovatelné obvody. Mobilni 1O s nizkou spotfebou. Jazyky HDL, logicka a fy-
zicka syntéza systému, Front End a Back End névrh, problematika rozmisténi, ¢asové analyzy, navrh testt a
testovatelnost integrovanych systémi.

Osnova:

1. Uloha a vyznam navrhafe analogovych a digitdlnich integrovanych systémt. Metodologie navrhu analo-
govych a digitdlnich integrovanych systému (top down, bottom up), urovné abstrakce navrhu

2. Aplikacné specifické integrované systémy, typy, zasady hierarchie, porovnani vlastnosti, ekonomika ndvrhu

3. PIné zdkaznicky ndvrh, metodologie analogového a smiSeného ndvrhu. Kriteria vybéru vhodné techno-
logie.

4. CAD prostfedky a metodologie pro ndvrh analogovych a smiSenych integrovanych obvodut, navrhy RF
systémi, mobilnich low power systémd.

5. Automatické generovani analogovych behaviordlnich modelti, metodologie navrhu ”zdola nahoru”, mak-
robloky

6. Metodologie a principy navrhu analogové ¢islicovych integrovanych systémt, prostfedky automatizo-
vaného navrhu CAD, Funkéni a ¢asové simulace, simulace, formalni verifikace

7. Jazyky VHDL, Verilog, Verilog-A, Verilog-AMS,
8. Prostfedky a metodologie automatizovaného navrhu digitdlnich integrovanych systému

9. Navrh “Front End”- funkéni specifikace, RTL, Logickd syntéza, Gate-level netlist, generovani beha-
vioralnich stimult

10. Navrh "Back End”- Vybér technologie (Design Kit), Mapovani navrhu, Navrh rozmisténi (Floorplan-
ning), propojeni (place and route), layout, Extrakce parazitnich vliv(, layout versus schéma (LVS)

11. Metody fyzické syntézy, Rozmistovéni funkenich bloki, zdsady, rozvod napdjeni, vypodet a simulace
prichodnosti propojeni, verifikace

12. Rozvod hodinovych signalt, vypocet zpozdéni, statické a dynamické ¢asové analyzy
13. Testovani, navrh testd, verifikace ndvrhu.

14. Technologicka realizace, verifikace integrovanych systémi, problematika pfevodu ndvrhu systému mezi
jednotlivymi technologiemi.

Cviceni:

Névrhovy systém CADENCE

Popis knihoven technologii CMOS,

Ukdzka postupu smiSeného ndvrhu, vyznam hierarchického ¢lenéni, abstrakce blokd.
Ukazka postupu smiSeného ndvrhu, simulace, definovani rozhrani, simuldtor Spectre AMS.

Ukézka postupu smiSeného ndvrhu, jazyky HDL.
Analogovy layout, extrakce parazitik, kontrola ndvrhovych pravidel.

NNk w D=

Digitélni layout (Back end), umisténi bloku, propojeni, ¢asové analyzy.
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. Semestralni projekt - ndvrh ¢islicové analogového 10.
. Semestralni projekt - ndvrh ¢islicové analogového 10.
10.
11.
12.
13.
14.

Semestralni projekt - ndvrh ¢islicové analogového 10.
Semestralni projekt - navrh ¢islicové analogového 10.
Semestralni projekt - navrh ¢islicové analogového 10.
Semestralni projekt - ndvrh ¢islicové analogového 10.
Prezentace semestralniho projektu, zdpocet

Literatura:

1.
2.

3.

4.

Michael Smith: Application-Specific Integrated Circuits, Addison-Wesley, 1998

P. Gray, P Hurst, s. Lewis, R. Mayer: Analysis and Design of Analog Integrated Circuits, John Wiley and
Sons, 2000

E. Sinencio, A. Andreou: Low-Voltage/Low-Power Integrated Circuits and Systems, John Wiley and
Sons, 1998

Mark Zwolinski : Digital System Design and VHDL , Prentice-Hall, 2000

Systems on Chip

Annotation: Main responsibilities of integrated circuits designer; design abstraction levels - Y chart. Spe-
cification designation, feasibility study, criteria for technology and design Kkits selection. Analogue and digital
integrated systems design and simulation methodologies. Main features of application specific ICs - full custom
design, gate arrays, standard cells, programmable array logic. Design aspects mobile and low power systems.
Hardware Description languages (HDL). Logic and physical synthesis. Frond End and Back End design. Flo-
orplanning, place and route, layout, parasitic extraction, time analysis, testbenche construction and verification.

Lectures:

1.

Main tasks of analogue and digital integrated circuits designer; design methodologies (top down, bottom
up), design abstraction levels - Y chart.

. Application specific integrated circuits systems types, full custom design, gate array, standard cells, pro-

grammable array logic; main features, economical aspect of the design.

. Full customs integrated systems, feasibility study, specification, criteria for technology and design kits

selection.

World standards and CAD tools for analog and mix-signal integrated circuits design, design of RF and
mobile low power systems.

. Design tools for automatic generation of analog behavior models, bottom up design methodology, macro

blocks.

. Design principles of mix-signal integrated circuits, purpose of hierarchical design, digital and analogue

block interface, CAD design tools for automatic circuit generation; functional and static time analysis,
formal verification; Verilog-A, Verilog-AMS, VHDL-A.

7. Hardware description languages -VHDL, Verilog, Verilog-A, Verilog-AMS.

10.

11.

. Design tools and methodologies for digital integrated circuits and systems; language VHDL, Verilog;

library cells; parameters extractions for library cells development.

. Frond end design - functional specification, RTL, logic synthesis, Gate-level netlist, behavioral stimulus

extraction.

Back End design - specification of Design Kit, mapping of the design, Floorplanning, place and route,
layout, parasitic extraction, layout versus schema check (LVS).

Methods of physical synthesis, placement of functional blocks, power lines design and distribution, si-
mulation of interconnect continuity, design verification.
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12.
13.
14.

Clock signal distribution, delay calculating, static and dynamic timing analysis.
Testing, design of testbenches, design verification methods.

Tape out and fabrication, integrated systems verification, scaling and design mapping to different tech-
nologies.

Labs, seminars:

sl S

e

10.
11.
12.
13.
14.

CADENCE design system
CMOS Design kit description, library cells
Demonstration of mix-signal design - hierarchical structuring, design cells abstraction.

Demonstration of mix-signal design - simulations, interface definition, Spectre AMS simulator, corner
analysis.

Analogue layout, parasitic extraction, design rule check, postlayout simulation.
Demonstration of mix-signal design - digital flow, back end, frond end.

Digital layout (Back End design), Floorplanning, routing, timing analysis.
Student project - design of mix-signal IC.

Student project - design of mix-signal IC.

Student project - design of mix-signal IC.

Student project - design of mix-signal IC.

Student project - design of mix-signal IC.

Student project - design of mix-signal IC.

Student project presentation, final assessment.

References:

1.

Michael Smith: Application-Specific Integrated Circuits, Addison-Wesley, 1998 P. Gray, P Hurst, s.
Lewis, R. Mayer: Analysis and Design of Analog Integrated Circuits, John Wiley and Sons, 2000 E.
Sinencio, A. Andreou: Low-Voltage/Low-Power Integrated Circuits and Systems, John Wiley and Sons,
1998 Mark Zwolinski : Digital System Design and VHDL , Prentice-Hall, 2000
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3.3.3 A4M350SP: Open-Source programovani

Nazev: Open-Source programovani

Garant: Doc.Dr.Ing. Hanzélek Zdenék

Prednasejici: Doc.Dr.Ing. Hanzalek Zdenék / Ing. PiSa Pavel

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Dobra znalost jazyka C a alespon zdkladni zkuSenosti s multithreadovym programovanim v
POSIXovych systémech. Zakladni znalost skladby hardware pocitacovych systémi a logickych obvodu je téz
nutnou podminkou pro pochopeni probirané latky a HW, SW nédvaznosti.

Anotace: Studenti se seznami s open-source projekty a technikami ovéfenymi pfi programovani rozsahlejsich
aplikaci a operacnich systému. Budou uvedeny divody, které vedly k zalozeni projektu GNU, a vysvétleno, pro¢
miZe byt tento pfistup vhodnou platformou i pro spolupraci komerénich firem. Dale budou popséany standardni
nastroje pro tvorbu, spravu, ladéni a testovani zdrojovych kédu a zakladni skladba opera¢niho systému POSI-
Xového typu. PfedloZen bude i tivod do tvorby ovladaci pro takovéto operaéni systémy a skladby uZivatelskych
a grafickych knihoven. Zavére¢ny blok pfednisek bude zamérfen na vyuZiti popsanych technik ve vestavnych
aplikacich a pro fizeni v redlném Case.

Osnova:

1.

Uvodni slovo o pfedmétu; Open-source software, projekt GNU, licence (GPL, LGPL, ...) a operaéni
systémy vychdzejici z jeho filozofie

Vyvojové néstroje (binutils, pfekladace, debugger, autotools), knihovny (glibc, newlib, ...) a jak je pouZzivat
Linuxové distribuce: pfehled, sprava softwaru, tvorba .rpm a .deb bali¢ky. Spoluprice v open-source
komunité: posilani patchil, systémy pro spravu verzi.

Zakladni popis jadra operac¢niho systému (procesy, adresni prostory, atd).

. Ovladace zafizeni I (znakova zafizeni, obsluha pferuseni)

. Funkce spravy paméti, konzistence obsahu vyrovnavacich paméti rozdily mezi riznymi architekturami,

abstrakce na urovni OS.

7. Ovladace zafizeni II (DMA pienosy, blokova zafizeni)

12.
13.

14.

. Skladba uZivatelského prostiedi (zdkladni knihovny, souborovy systém, atd), Grafickd uZivatelska prostiedi

a knihovny: QT, GTK+

Vv

. Embedded Linux: kiizovy pfeklad, bootloadery, busybox, typické ovladace pro embedded zafizeni.
10.
11.

Vice vldknové aplikace a mechanizmy synchronizace (NPTL, Futex, atd)

Oblasti vyuziti téchto systému, primyslové fizeni (robotika, programovatelné automaty - PowerPC, Col-
dFire ), mobilni persondlni aplikace (telefony, PDA, konzole - ARM, SH)

Komunikace, sbérnice a jejich feSeni (ETHERNET, CAN, Profibus)

Podpora v OS Linux v bezpe¢nostné kritickych aplikacich a aplikacich redlného ¢asu - nanokernely, virtu-
alizace Real-time rozsifeni Linuxu, dalsi alternativy feSeni RT systému - mikrojddra, exekutivy realného
casu

Trendy a vyhled do budoucnosti

Cviceni:

1.

Uvodni sezndmeni s pouzivanym HW a SW (konkrétni architektury podle aktudlni dostupnosti kitd -
x86, ColdFire, PowerPC ¢i ARM)

Predvedeni kompilace jadra a pfipravy minimalniho souborového systému, vysvétleni, jak budou tento
zéklad déle studenti pouZivat

Uloha procvicujici napsdni minimalniho znakového ovladace

. Rozsifeni ovladace o zpracovani preruseni a pripojeni na vstupné vystupni piny
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5. Dokonéeni kompletniho ovladace s plnou infrastrukturou PCI nebo platform device

6. Rezerva na dokonceni prace na driveru. 7-11. Prace na nékteré komplexnéjsi iloze, napf. komunikace s
ovladaci motort vybavenych protokolem CANopen, aplikace nad grafickymi knihovnami vhodnymi pro
mald zafizeni, realizace ovladact dotykového displaye atd. 12-13. Prezentace vysledkd pfedchozi prace
pro ostatni ¢leny skupiny

7. Zapocet

Literatura:

1. The Linux Documentation Project http://tldp.org/

2. Popis programdtorskych technik v Unixu http://dce.felk.cvut.cz/pos/os_api/unix.html

3. GNU Operating System http://www.gnu.org/

4. Embedded Linux kernel and driver development, http://free-electrons.com.

5. Love R.: Linux Kernel Development (2nd Edition), Novell Press, 2005.

6. Corbet J., Rubini A., Kroah-Hartman G.: Linux Device Drivers (3rd Edition), O’Reilly Media, Inc., 2005,

ISBN-10: 0596005903, ISBN-13: 978-0596005900

Open-source programming

Annotation: The subject provides insight into world of open-source projects and techniques proved to be
usesfull for larger applications and operating systems development. Reasons leading to the founding of GNU
project is discussed and possible andwantages of this approach for cooperation even for commercial subjects
is shown. Usual tools used for development, debugging and source code control and functional testing are
described. Description of POSIX type operating system structure and introduction to the driver development,
user-space libraries and user graphics environments comes next. The last topic is introduction how to use earlier
described techniques and support for embedded applications development and real-time control.

Lectures:

1.

Introductory words for subject, open-source software, project GNU (GPL, LGPL, ...) and operating sys-
tems and projects based on its philosophy

. Development tools (binutils, compiler, debugger, autotools), libraries (glibc, newlib, ...) and the ways to

use them

. Linux distributions: overview, package manages, preparation of .rpm and .deb packages. Cooperation in

the open-source community: patch exchange, version control systems.
Basic operating system kernel description (processes, address spaces, etc).
Device drivers I (character devices, interrupt servicing)

Memory management, cache memory consistency maintenance for across architectures, OS level abs-
tractions.

7. Device drivers II (DMA transfers, block devices)

10.
11.

12.
13.

14.

. User-space environment structure (basic libraries, filesystem base, etc.), User graphics environments and

libraries: QT, GTK+
Embedded Linux: cross-compilation, bootloaders, busybox, usual drivers used in embedded systems.
Multi-thread applications and synchronization mechanisms (NPTL, Futex, etc.)

The target areas for described systems, industrial control (robotics, programable automates - PowerPC,
ColdFire ), mobile personal devices (cell phones, PDA, game-consoles - ARM, SH)

Communications, busses and technologies (ETHERNET, CAN, Profibus)

OS Linux support for safety sensitive and real-time applications - nanokernels, virtualisation, Linux real-
time extensions, and other alternative solutions for RT systems - microkernels, real-time executives

Future trends and development
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Labs, seminars:

1.

oS s W

7.

Introduction to used HW and SW (used architecture depends on kits availability at given time - x86,
ColdFire, PowerPC or ARM)

Presentation of kernel build process and minimal filesystem preparation, explanation of ways to use this
base for students work

Task to exercise preparation and building of minimal character device driver
Extension of the driver with interrupt processing and input/output pin connection
Finalization of the complete device driver conforming full PCI or platform device device model

reserve for previous tasks finalization 7-11. Individual work on some more complex tasks, i.e. control
of CANopen equipped motion controllers over CAN bus, development of application using graphics
libraries suitable for small devices, preparation of device drivers for some other peripherals, etc.. 12-13.
Presentation of individual results to other attendants of the seminaries

Assessment

References:

ANl

The Linux Documentation Project http://tldp.org/

GNU Operating System http://www.gnu.org/

Embedded Linux kernel and driver development, http://free-electrons.com.
Love R.: Linux Kernel Development (2nd Edition), Novell Press, 2005.

Corbet J., Rubini A., Kroah-Hartman G.: Linux Device Drivers (3rd Edition), O’Reilly Media, Inc., 2005,
ISBN-10: 0596005903, ISBN-13: 978-0596005900
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3.3.4 A4M38KRP: Komunikacni rozhrani pocitacu

Nazev: Komunikacni rozhrani pocitact

Garant: Doc.Ing. Kocourek Petr CSc.

Prednasejici: Doc.Ing. Kocourek Petr CSc. / Ing. Novék Jifi Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Posluchadi se seznami s béZnymi rozhranimi pocitaci a konstrukef jednotlivych typu periferii. Diraz
je kladen zejména na vybrané typy rozh rani osobnich pocita¢i (USB, PCI, PCI Express, IEEE1394, Express-
Card ), metalickych i bezdratové siti (standardy IEEE802.x) a vybranych pr imyslovych rozhrani (EIA-485,
EIA-232, CAN ). Cilem je poskytnout informace nezbytné pro koncep¢ni navrh otevienych systémi. Poslu-
chaci s e sezndmi se zdkladnimi postupy technické a programové implementace komunikacnich rozhrani.

Osnova:
1. Zédkladni rozhrani pocitact (PS-2, IEEE 1248, VGA, DVI)
2. PCI, popis standardu a moZnosti implementace
3. PCI Express, popis standardu a moZnosti implementace
4. Rozhrani USB, stru¢ny popis standardu a moZnosti implementace
5. Firewire (IEEE1394) a jeho implementace
6. Rozhrani IEEE802.3, popis variant
7. Auto-negotiation, PoE, implementace
8. Standardy pro bezdratové systémy (WiFi, Bluetooth)
9. Moznosti implementace bezdratovych rozhrani
10. Implementace protokolového zasobniku TCP/IP
11. Metody méfeni a analyzy komunikace na bezdratovych komunikacnich kanélech
12. Tvorba ovladac¢t pro OS Windows a Linux (USB a PCI zafizenf)
13. VyuZiti hradlovych poli FPGA pro implementaci komunika¢nich rozhran{
14. Primyslova komunikacni rozhrani EIA-485, EIA-232, CAN
Cviceni:
1. Uvod, piedstaveni laboratornich projektt, volba projektu
2. Préice na projektu (PCI, PCI-E, Ethernet, WiFi, Bluetooth, USB, ZigBee ?)
3. Price na projektu
4. Prace na projektu
5. Préace na projektu
6. Prace na projektu
7. Prace na projektu
8. Prezentace stavu feSeni projektu, dil¢i hodnoceni
9. Préce na projektu
10. Price na projektu
11. Préce na projektu
12. Préce na projektu
13. Préce na projektu

14. Prezentace vysledki, zapocet
Literatura:

1. Hristu-Varsekalis, D.: Handbook of Networked and Embedded Control Systems, Birkhduser Boston
2008, ISBN 978-0817632397

2. Axelson, J.: USB Complete, Lakeview Research 2005, ISBN: 978-1931448024

3. Axelson, J.: Embedded Ethernet and Internet Complete, Lakeview Research 2003, ISBN: 978-1931448000
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Computer Interfaces

Annotation: Students are acquainted with common computer interfaces and design of peripherals. Selected PC
interfaces (USB, PCI, PCI Express, IEEE1394, ExpressCard), metallic and wireless networks (IEEE802.x stan-
dards) and industrial interfaces (EIA-485, EIA-232, CAN ) are explained in detail. Project-oriented laboratories
are focused on design and implementation of selected communication interface.

Lectures:

1. Basic PC interfaces (PS-2, IEEE 1248, VGA, DVI)

2. PCI, detailed standard and implementation description

3. PCI Express, brief standard and implementation description

4. USB, detailed standard and implementation description

5. Firewire (IEEE1394) and its implementation

6. IEEE802.3 networks, physical layer variants

7. Auto-negotiation, POE, HW and SW implementation

8. Wireless system standards (WiFi, Bluetooth, ZigBee)

9. Wireless connectivity implementation
10. TCP/IP stack implementation
11. Wireless communication measurement and analysis methods
12. Implementation of Windows and Linux drivers (USB and PCI devices)
13. Implementation of communication interfaces into the FPGA
14. Industrial communication interfaces (EIA-485, EIA-232, CAN)

Labs, seminars:

. Introduction of laboratory projects, project selection

. Project implementation (PCI, PCI-E, Ethernet, WiFi, Bluetooth, USB, ZigBee)
. Project implementation

. Project implementation

. Project implementation

. Project implementation

. Project implementation

. Project status presentation and evaluation
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. Project implementation
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. Project implementation
11. Project implementation
12. Project implementation
13. Project implementation
14. Final project presentation, assesment

References:

1. Hristu-Varsekalis, D.: Handbook of Networked and Embedded Control Systems, Birkhduser Boston
2008, ISBN 978-0817632397

2. Axelson, J.: USB Complete, Lakeview Research 2005, ISBN: 978-1931448024
3. Axelson, J.: Embedded Ethernet and Internet Complete, Lakeview Research 2003, ISBN: 978-1931448000

139



3.3.5 A4M36PAP: Pokrocilé architektury pocitacu

Nazev: Pokrocilé architektury pocitact
Garant: Doc.Ing. Snorek Miroslav CSc.
Prednasejici: Doc.Ing. Snorek Miroslav CSc.
Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Pfedmét rozsifuje znalosti studentil v oblasti architektury modernich pocitaci. Pozornost je vénovana
zejména architektufe soudobych procesorii vyuzivajicich paralelismu na Grovni instrukei a vldken, pokroc¢ilému
proudovému zpracovéni informace a jeho diisledkim pro piekladac, pam&tovému a perifernimu subsystému a
jejich optimalnimu navrhu. Pfi vykladu je kladen diiraz na kvantitativni popis systému a jeho hodnoceni z

hlediska ceny a vykonu.

Osnova:

A S A A o
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Uvod do moderni architektury po&itads, zdkladni pojmy a trendy

Architektura proudové pracujiciho RISC procesoru, hazardy a jejich feSeni
Proudové zpracovani komplexnich instrukei, problém pferuseni

Superskalarni procesory se statickym planovanim instrukci

Superskalarni procesory s dynamickym a spekulativnim pldnovanim instrukci
Algoritmy generovani kédu a jeho optimalizace, procesory VLIW a EPIC
Pokro¢ily ndvrh pamétového subsystému - cache a podpora virtudlni paméti
Navrh systémové architektury, systém hlavni paméti a propojeni vice procesori
Problém koherence v multiprocesorovém systému s paméfovou hierarchii

Konzistenéni modely a pravidla pro provadéni instrukci LD/ST

. Limity ILP a vicevlaknové procesory

. Perifern{ zafizen{ a systémov4 architektura, prenos pfes rozhrani

. Sdileni datovych cest, paméti v perifernim subsystému, propustnost a zpoZdéni
14.

Perspektivy dal§tho vyvoje architektury pocitaci.

Cviceni:

A i o e

Uvodni cviceni - rozd&leni témat semestralnich projektii
Soubor instrukei a jeho vyuziti prekladacem

Simulator proudové pracujiciho procesoru
Optimalizaéni algoritmy pro proudové pracujici procesor
Simulator superskaldrniho procesoru

Uvodni prezentace semestralnich projektd 7-11. Samostatné feSeni semestrdlnich projektd 12-13. Pre-

zentace vysledkid semestralnich projekti Rezerva - zapocet

Literatura:

1.

Hennesy, J. L., Patterson, D. A.: Computer Architecture : A Quantitative Approach, Third Edition, San

Francisco, Morgan Kaufmann Publishers, Inc., 2002

. Dezso Sima et. al. Advanced Computer Architectures : A Design Space Approach, New York, Addison

Wesley Longman Inc. 1997

. Shen, J.P., Lipasti, M.H.: Modern Processor Design : Fundamentals of Superscalar Processors, First

Edition, New York, McGraw-Hill Inc., 2004

Shriver, B.D., Smith B.:The Anatomy of a High-Performance Microprocessor: A System Perspective,

Los Alamitos, IEEE Computer Society, 1998
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Advanced Computer Architectures

Annotation: The knowledge in the field of modern computer architecture will be deepened in this course. Ma-
inly the architecture of nowadays processors utilizing instruction and/or thread level parallelism and advanced
pipelining is in the center of our attention. Emphasis will be devoted to the quantitative system description and
price/achievement ratio evaluation.

Lectures:

. Introduction to the modern computer architecture, basic terminology and trends

. RISC processor pipelined architecture, hazards and their solutions

. Complex pipelined instructions, interrupts

. Generic superscalar architecture

. Superscalar architecture with dynamic and speculative instruction execution planning
. VLIW and EPIC processors

. Advanced memory subsystem design, cache and virtual memory subsystem

. System architecture design, multi-processor architecture
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. Memory coherence in multiprocessor systems
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. Consistence models, LD/ST instruction execution rules
11. ILP limits, multithreading

12. Peripheral interfacing

13. Data paths sharing, throughput and delay

14. Architecture perspectives

Labs, seminars:

. Introduction, semester project assignment

. Instruction set and compilation

. Pipelined processor simulator

. Optimization algorithms for pipelined processor
. Superscalar processor simulator

. Intro of semester projects presentation

. -11. Semester projects processing

0 9 N Lt AW =

. -14. Semester projects presentation and defense
References:

1. Hennesy, J. L., Patterson, D. A.: Computer Architecture : A Quantitative Approach, Third Edition, San
Francisco, Morgan Kaufmann Publishers, Inc., 2002

2. Dezso Sima et. al. Advanced Computer Architectures : A Design Space Approach, New York, Addison
Wesley Longman Inc. 1997

3. Shen, J.P., Lipasti, M.H.: Modern Processor Design : Fundamentals of Superscalar Processors, First
Edition, New York, McGraw-Hill Inc., 2004

4. Shriver, B.D., Smith B.:The Anatomy of a High-Performance Microprocessor: A System Perspective,
Los Alamitos, IEEE Computer Society, 1998
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3.3.6 A4M38AVS: Aplikace vestavnych systému

Nazev: Aplikace vestavnych systému

Garant: Ing. Fischer Jan CSc.

Prednasejici: Ing. Fischer Jan CSc. / Ing. Sedla¢ek Radek Ph.D.

Semestr: L

Rozsah: 2p+21

Kredity: 6

Anotace: Pfedmét prezentuje aplikace vestavnych systémd a jejich specifika. Pfedpoklada se jiz zb&hlost v
programovacich technikéch a je proto orientace vice na popis a vysvétleni blokt a funkci vestavénych systémt.
Cilem je, aby absolvent kursu ziskal prehled o funk&nich moZnostech, vykonu a perifernich zafizenich,vstupné
vystupnich a komunikac¢nich blocich, ktery mu umozni se orientovat pfi volbé mikroprocesoru a mikroradice v
daném vestavéném systému a jeho nédsledném pouZiti a programovéni.

Osnova:

A AT o

—_—

Oblasti pouZiti a ¢innosti mikroprocesoru a mikrotfadic¢e ve vestavném systému, poZadavky

Prehled mikroprocesort a mikrotfadi¢ii pouZivanych ve vest. syst., kritéria pro vybér typu

Aplikace mikrofadicl s 8-bitovou architekturou v hluboce”vestavénych systémech

Prehled mikrofadi¢t s 32-bitovou architekturou ARM7, ARMY, Cortex M3

Vstupy a vystupy analogovych a log. signéli (filtrace, ochrany, prevodniky A/D, D/A, optické odd€leni)
Signélové procesory pro vestavéné systémy, specializované bloky a funkce, moZnosti, vykon

Prehled zakladnich metod zpracovani signalud a jejich implementace ve vest. systémech

Vstupy obrazového signdlu (pfipojeni CMOS obr. senzoru, videokodek), vyuziti fadice DMA

Navrh vest. systému s vice mikrotadici, spoluprace, rozd€leni tikoli, kontrola funkce

Zpusob navrhu a prostiedky pro zajisténi spolehlivé funkce vest. syst. odolného vici chybam

. Prehled aplikaci vestavénych systému v primyslové a automobilni{ elektronice

. PouZiti vestavéného systému v komunika¢nim zafizen{

. Prikladova studie - ndvrh systému pro spotiebni elektroniku (sniméni a zpracovani obrazu)
14.

Prikladov4 studie - ndvrh systému s CPU - ARM7, ARM9 pro monitorovani a sbér dat

Cviceni:
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Piistroje pouzivané v laboratofi pfi vyvoji vestavného systému

Programové vybaveni, pouziti IDE pro ARM9 (STR910), programy pro doméci praci

Ptipojeni kldvesnice a grafického LCD zobrazovace

DohliZeci obvod, vyuZiti pro spolehlivy béh programu za ruseni

Spolupréce vestavného systému rozhranim Ethernet

Spoluprace vice mikrotadict s vyuZitim sériové komunikace

Spoluprace systémil s vyuZitim bezdratového rozhrani (Zeg Bee,?)

Zadani projektu: Aplikace vestavného systému pro monitorovani, zdznam signélu a redukovaného obrazu
Zéaznam dat do paméti Flash a do pamé&ové karty (MMC, SD)

Ptipojeni obrazového senzoru CMOS, pfenos a uklddani obrazu, vyuZziti DMA

. Digitalizace signdlu, AD ptevodnik, ¢islicové zpracovdni signdlu - filtrace
. Grafické zobrazeni vysledkd na LCD a PC

. Tvorba uZzivatelského rozhrani pro komunikaci

14.

Zavérené hodnoceni, zdpocet

Literatura:

1.

Balch M: COMPLETE DIGITAL DESIGN A Comprehensive Guide to Digital Electronics and Computer
System Architecture, McGRAW-HILL,2004, ISBN: 978-0071409278
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Embedded Systems Application

Annotation: This subject presents applications of typical embedded systems, and way, how optimise its design.
There are presented blocks and functions embedded system and their use in typical applications (consumer,
industrial, automotive,..).

Lectures:

O e NNk W =
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Microprocessor and microcontroller in an embedded system, requirements

Microprocessors and microcontrollers typically used in embedded systems

Application of 8-bit microcontrollers in a deep embedded system

Review microcontrollers with 32-bit architecture ARM7, ARM9, Cortex M3

Analog Inputs and outputs ( ADC, DAC, filtration, input protection)

DSP’s used in embedded systems, their specialised blocks and functions

Review basic methods of digital signal processing and their implementation in embedded system
Input of a image signal to the embedded system (CMOS image sensor interfacing, DMA controller)
Design of embedded system with more microcontrollers, tasks partition

Design of a reliable and fault tolerant embedded system

. Review of application of typical embedded systems

. Use of embedded system in communication

. Case study - embedded system design - consumer electronics (digital camera)
14.

Case study - design of a data acquisition system

Labs, seminars:

Y e N o R W=
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Instruments used in laboratory for system development

Programs (compiler, debugger, IDE) for ARM9 processor, programms for home work
Keyboard and graphical LD interface

Supervisory circuit, its use in fault tolerant program

Ethernet controller interfacing

Co-operation of more controllers

Communication using wire less (Zeg Bee)

Project specification: embedded monitoring system with signal and reduced image recording
Recording using a FLASH memory and a memory card (MMC, SD)

Image sensor interfacing

. Signal digitalisation, ADC, digital signal processing
. Presentation of an acquired image on LCD and PC

. User interface design

14.

Final evaluation

References:

1.

Balch M: COMPLETE DIGITAL DESIGN A Comprehensive Guide to Digital Electronics and Computer
System Architecture, McGRAW-HILL,2004, ISBN: 978-0071409278
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3.3.7 A4B33DS: Databazoveé systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—
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Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping
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. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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3.4

Oteviena informatika, obor: Pocitacoveé vidéni a digitalni obraz—
Computer Vision and Image Processing

3.4.1 A4M33DZO: Digitalni obraz

Nazev: Digitdlni obraz

Garant: Prof.Ing. Hlava¢ Vaclav CSc.

Prednasejici: Prof.Ing. Hlava¢ Viaclav CSc. / Dr.Ing. Kybic Jan

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Predmét nauci zpracovavat 2D obraz za prvé jako signdl bez interpretace. Bude vysvétleno pofizeni
obrazu, linearni i nelinedrni metody pfedzpracovani a komprese obrazu. Za druhé nau¢ime metoddm segmen-
tace a registrace 2D obrazt. Latka je v laboratornich cvienich procvi¢ovana na aplikacnich pfikladech, a tak
student zisk4 i praktické dovednosti.

Osnova:

1.

D AL o

—_— = =
N o= O

DZO vs. pocitacové vidéni. Role interpretace. Digitalni obraz. Objekty v obraze, vzdalenostni transfor-
mace. Histogram jasu.

Fyzikalni podstata obrazu. Pofizeni obrazu z geometrického i radiometrického hlediska.
Zpracovani v prostorové oblasti. Konvoluce, korelace. Filtrace Sumu. Linedrn{ a nelinedrni metody..
Fourierova transformace. Odvozeni vzorkovaci véty.

Pouziti Fourierovy transformace pro obrazy. Frekvencni filtrace. Obnoveni obrazu.

Transformace jasu, geometrické transformace, interpolace.

Detekce hran. Zpracovani obrazu ve vice méfitcich.

Matematicka morfologie.

Barevné obrazy a zpracovani barevnych obrazi.

Komprese obrazu.

. Segmentace obrazi .
. Segmentace obrazu II. Registrace 1.
13.

Registrace II.

Cviceni:

O e N o kW=

e e e T
A WD~ O

MATLAB. Zadéani 1. dlohy (pofizeni obrazu).

Konzultace. Samostatné préce.

Konzultace. Samostatna prace.

Konzultace. Samostatna prace.

Odevzdani 1. dlohy. Zadani 2. tlohy (Fourierova transformace)
Konzultace. Samostatnd prace.

Konzultace. Samostatné préce.

Konzultace. Samostatna prace.

Odevzdéni 2. dlohy. Zadédni 3. dlohy (image segmentation)
Konzultace. Samostatna prace.

. Konzultace. Samostatna préce.

. Konzultace. Samostatnéa préce.

. Konzultace. Odevzdani 3. dlohy.

. Zéapoctovy test. Prezentace nékolika nejlepsich praci studenti.
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Literatura:

1. Hlavag, V., Sedlacek, M.: Zpracovani signalt a obrazd. Vydavatelstvi CVUT, Praha 2007

2. gonka, M., Hlavac, V., Boyle, R.D.: Image processing, analysis and machine vision. 3. vydani, Thomson
Learning, Toronto, Canada, 2007.

3. Svoboda, T., Kybic, J., Hlavac¢, V.: Image processing, analysis and machine vision. The MATLAB Com-
panion, Thomson Learning, Toronto, Canada, 2007.

Digital image

Annotation: First, the subject teaches how to process two-dimensional image as a signal without interpretation.
Image acquisition, linear and nonlinear preprocessing methods and image compression will be studied. Second,
image segmentation and registration methods will be taught. Studied topics will be practised on practical exam-
ples in order to obtain also practical skills.

Lectures:

1. Digital image processing vs. computer vision. Digital image. Objects in images. Distance transform.
Brightness histogram.

2. Physical foundation of images. Image acquisition from geometric and radiometric point of view.

. Processing in the spatial domain. Convolution. Correlation. Noise filtration. Linear and nonlinear me-
thods.

. Fourier transform. Derivation of the sampling theorem.

. Use of Fourier transform for images. Frequency filtration. Image restauration.

. Brightness and geometric transformations, interpolation.

. Edge detection. Multiscale image processing.

. Mathematical morphology.

. Color images and processing of color images.

10. Image compression.

11. Segmentation L.

12. Segmentation II. Registration 1.

13. Registration II.

0NN LA~ V)

Ne)

Labs, seminars:

[a—

. MATLAB. Homework 1 assignment (image acquisition).

. Constultations. Solving the homework.

. Constultations. Solving the homework.

. Constultations. Solving the homework.

. Homework 1 handover. Homework 2 assignment (Fourier transformation).
. Constultations. Solving the homework.

. Constultations. Solving the homework.

. Constultations. Solving the homework.

. Homework 2 handover. Homework 3 assignment (image segmentation).
. Constultations. Solving the homework.

11. Constultations. Solving the homework.

12. Constultations. Solving the homework.

13. Consultations. Homework 3 handover.

14. Written test. Presentation of several best student homeworks.

O 0 1 O Lt AW

—
=)

References:

1. Sonka, M., Hlavag, V., Boyle, R.D.: Image processing, analysis and machine vision. 3. vydani, Thomson
Learning, Toronto, Canada, 2007.

2. Svoboda, T., Kybic, J., Hlavac, V.: Image processing, analysis and machine vision. The MATLAB com-
panion, Thomson Learning, Toronto, Canada, 2007.
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3.4.2 AAM33MPV: Metody pocitacového vidéni

Nazev: Metody pocitacového vidéni

Garant: Doc.Dr.Ing. Matas Jifi

Prednasejici: Doc.Dr.Ing. Matas Jifi / Ing. Svoboda Tomas Ph.D.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Anotace: Predmét se zabyva vybranymi problémy pocitacového vidéni: hledanim korespondenci mezi obrazy
pomoci nalezeni vyznamnych bodu a oblasti, jejich invariantniho a robustniho popisu a matchingu, déle sle-
povanim obrazi, detekci, rozpoznavanim a segmentaci objektti v obrazech a ve videu, vyhleddvanim obrazki
ve velkych databazich a sledovanim objektti ve video-sekvencich.

Osnova:

1. Uvod. Mapa pfedmétu. Prehled probléma a jejich aplikace.

2. Detekce bodi a oblasti zajmu: Harrisiv operator (detektor rohtl), Laplactiv operator a jeho aproximace
rozdilem Gaussidnd, maximalné stabilni extremalni oblasti (MSER).
3. Deskriptory oblasti zdjmu: SIFT (scale invariant feature transform), LBP (local binary patterns). Metoda
lokdlnich afinnich ramct pro zajisténi geometrické invariance popisu.
4. Detekce geometrickych primitiv (pfimek, kruznic, elips, atd.). Houghova transfromace. RANSAC (Ran-
dom Sample and Consensus).
5. Segmentace 1. Obraz jako markovské ndhodné pole (MRF). Algoritmy formalizujici segmentaci jako
problém minimalizace fezu grafem.
6. Segmentace II. Level set methody
7. Inpainting. Pfemalovani objektu v obraze bez viditelnych stop
8. Detekce objekti pomoci ”scanning window”’(Viola-Jones metody)
9. Hledani korespondenci a rozpoznavani objekti pomoci lokalntho invariantniho popisu.
10. Sledovani objekta (tracking) I. KLT tracker, sledovani Harrisovych bodd pomoci korelace.
11. Sledovani objekti (tracking) II. Metoda Mean-shift, kondenzace.
12. Image Retrieval I: Vyhledavani ve velkych obrazovych databazich: popisy obrazu
13. Image Retrieval II: Vyhleddvani ve velkych obrazovych databazich: indexace, geometricka konzistence
14. Rezerva
Cviceni:
1. - 5. Slepovani obrazu (image stitching).
2. - 9. Segmentace a impainting (”’pfemalovédni’objektu v obraze na pozadi bez viditelnych stop)
3. - 12. Detekce objektu pomoci metody klouzajictho okna
4. 14. Ovérovani vysledkt, Gpravy algoritmu, odevzdavani dloh.
Literatura:
1. M. Sonka, V. Hlavac, R. Boyle. Image Processing, Analysis and Machine Vision. Thomson 2007
2. D. A. Forsyth, J. Ponce. Computer Vision: A Modern Approach. Prentice Hall 2003
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Computer Vision Methods

Annotation: The course covers selected computer vision problems: search for correspondences between images
via interest point detection, description and matching, image stitching, detection, recognition and segmentation
of objects in images and videos, image retrieval from large databases and tracking of objects in video sequences.

Lectures:

1. Introduction. Course map. Overview of covered problems and application areas.

2. Detectors of interest points and distinguished regions. Harris interest point (corner) detector, Laplace de-
tector and its fast approximation as Difference of Gaussians, maximally stable extremal regions (MSER).Descriptions
of algorithms, analysis of their robustness to geometric and photometric transformations of the image.

(98]

. Descriptors of interest regions. The local reference frame method for geometrically invariant description.
The SIFT (scale invariant feature transform) descriptor, local binary patterns (LBP).

N

. Detection of geometric primitives, Hough transfrom. RANSAC (Random Sample and Consensus).

|9

. Segmentation I. Image as a Markov random field (MRF). Algorithms formulating segmentation as a
min-cut problem in a graph.

(@)

. Segmentation II. Level set methods.

3

. Inpainting. Semi-automatic simple replacement of a content of an image region without any visible arti-
facts.

oo

. Object detection by the ”’scanning window’method, the Viola-Jones approach.

Ne)

. Using local invariant description for object recognition and correspondence search.
10. Tracking I. KLT tracker, Harris and correlation.

11. Tracking II. Mean-shift, condensation.

12. Image Retrieval I. Image descriptors for large databases.

13. Image Retrieval II: Search in large databases, idexation, geometric verification

14. Reserve

Labs, seminars:

1. - 5. Image stitching. Given a set of images with some overlap, automatically find corresponding points
and estimate the geometric transformation between images. Create a single panoramic image by adjusting
intensities of individual images and by stitching them into a single frame.

2. - 9. Segmentation and impainting. Implement a simple impainting method, i.e. a method allowing semi-
automatic simple replacement of a content of an image region without any visible artifacts.

3. -12. Detection of a instance of a class of objects (faces, cars, etc.) using the scanning window approach
(Viola-Jones type detector).

4. -14. Submission and review of reports.
References:

1. M. Sonka, V. Hlavac, R. Boyle. Image Processing, Analysis and Machine Vision. Thomson 2007
2. D. A. Forsyth, J. Ponce. Computer Vision: A Modern Approach. Prentice Hall 2003
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3.4.3 A4M33TZ: Teoretické zaklady vidéni,grafiky a interakce

Nazev: Teoretické zaklady vidéni,grafiky a interakce

Garant: Prof.Ing. Hlavac¢ Vaclav CSc.

Prednasejici: Prof.Ing. Hlava¢ Vaclav CSc. / Ing. Pajdla Tomas Ph.D.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: A4BO1DMA Diskrétni matematika AOBO1LAG Linearni Algebra AOBO1PSI Pravdépodobnost,
statistika a teorie informace (Metoda nejmensich ¢tverci.) A4BOINUM Numerické metody (ReSeni soustav
linedrnich rovnic.) A4B330PT Optimalizace (Linedrni programovani) A4M33PAL Pokrocild algoritmizace
(Generovani ndhodnych ¢isel) A4AMO1TAL Teorie algoritmt (Pravdépodobnostn{ algoritmy)

Anotace: Vysvétlime zdklady euklidovské, afinni a projektivni geometrie, model perspektivni kamery, transfor-
maci obrazil pfi pohybu kamery a jeho normalizaci pro rozpoznavani objektli v obrazech. Pfedstavime metody
pro pocitani s geometrickymi objekty v obraze a v prostoru, pro odhad geometrickych modelti z pozorovanych
dat a pro vypocet geometrickych a fyzikdlnich vlastnosti prostorovych téles. Teoretické principy budeme de-
monstrovat na praktické dloze vytvoreni mozaiky z obrazli, méfeni geometrie prostorovych objektli kame-
rou a rekonstrukci geometrickych a fyzikalnich vlastnosti scény z jejich projekci. NavdZeme na matematicky
aparat linedrni algebry, teorie pravdépodobnosti, numerické matematiky a optimalizace. Pfipravime zaklady
pro vypocetni geometrii, po¢itatové vidéni, pocitacovou grafiku, zpracovani obrazu a rozpoznavani objektt v
obrazech.

Osnova:

Pocitacové vidéni, grafika a interakce - obor a predmét.

Model geometrie svéta v afinnim prostoru.

Matematicky model perspektivni kamery.

Vztah mezi obrazy svéta pozorovaného pohybujici se kamerou.
Odhad geometrickych modelt z obrazovych dat.

Optimalni aproximace body a pfimkami v L2 a minimaxni metrice.
Projektivni rovina.

Projektivni, afinni a eukleidovsky prostor.

O e NN kW =

Transformace projektivniho prostoru. Invariance. Kovariance.

s w2

Néhodna ¢isla a jejich generovani.

,_.,_.
—_ O

. Randomizované vypocty modelt z dat.

—
\S]

. Konstrukce geometrickych objektt z bodi a rovin.

—_
98]

. Vypocet vlastnosti prostorovych objektii metodou Monte Carlo.

14. Opakovani.
Cviceni:
1. P: Pocitacové vidéni, grafika a interakce (Zajimavé problémy v PGI - Computer-Vision-Show.ppt, Bou-

jou, Reseni soustavy linearnich rovnic, Matice soustavy, hodnost matice)

2. P: Afinni prostor (Linedrni prostor, afinni prostor, soufadnd soustava, interpretace matice pfechodu mezi
bazemi linedrniho prostoru.)

3. P: Matematicky model perspektivni kamery (Perspektivni kamera, souradnd soustava kamery a jeji volba,
vztah mezi soufadnicemi bodu v prostoru a soufadnicemi jeho projekce, projekéni matice kamery.)

4. P: Pohyb kamery modelovany linedrni transformaci soufadnic (Vztah mezi soufadnicemi korespon-
dujicich bodi v obrazech pofizenych kamerou rotujici okolo stfedu promitani, vztah mezi soufadnicemi
obrazii bodt rovinné scény.)
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10.

11.

12.

13

P: Projektivni rovina a projektivni prostor (Axiomatickd definice, nejmensi afinni a projektivni roviny,
linearni reprezentace, nevlastni bod, nevlastni pfimka, spojovani a protinani.)

. P: Redlnd projektivni rovina (Model redlné projektivni roviny v afinnim a vektorovém prostoru, reprezen-

tace bodu a pifimek podprostory linearniho prostoru, (homogenni) soufadnice bodu a piimky, vektorovy
soucin jako operdtor protindni a spojovani).

. P: Redlny projektivni prostor (Model prostoru, body, pfimky, Plueckerovy souradnice, roviny, operace s

nimi, kamera v redlném projektivnim prostoru)

P: Vzdalenost a thel v euklidovském, afinnim a metrickém prostoru. (Euklidovsky skaldrni soucin,
vzdélenost v afinnim prostoru, vzddlenost a dhel v projektivnim prostoru, algebraickd a geometrickd
reprezentace, méfeni thll a vzdalenosti protorovych objektli v obrazech)

. P: Transformace projektivniho prostoru. Invariance. Kovariance. (Transformace euklidovského, afinniho

a projektivniho prostoru. Hierarchie transformaci, vztah k invariantim a grupam. Kovariantni a invari-
antni konstrukce).

P: Deterministické a randomizované vypolty v geometrii (Formulace problémi (RANSAC, konvexni
obélka, sledovani paprsku) pro deterministické a randomizované algoritmy, navdzani na 5. pfedndsku -
Generovani ndhodnych ¢isel - A4M33PAL a 10. pfednasku - Pravdépodobnostni algoritmy - A4MO1TAL).
P: Konstrukce geometrickych primitiv (RASNAC jako randomizovany algoritmus v L_infty normé, apro-
ximace dat pfimkou a homografii, vypocet konvexniho obalu a linedrni programovani ve 2D)

P: Vypocet geometrickych vlastnosti objektii (A random polynomial-time algorithm for approximating
the volume of convex bodies).

P: Simulace fyzikélnich vlastnosti scény (Metropolis light transport).

Literatura:

1.
2.
3.

4,

P. Ptak. Introduction to Linear Algebra. Vydavatelstvi CVUT, Praha, 2007.
E. Krajnik. Maticovy pocet. Skriptum. Vydavatelstvi CVUT, Praha, 2000.

R. Hartley, A.Zisserman. Multiple View Geometry in Computer Vision. Cambridge University Press,
2000.

M. Mortenson. Mathematics for Computer Graphics Applications. Industrial Press. 1999

Theoretical foundations of computer vision, graphics, and interaction

Annotation: We will explain fundamentals of image and space geometry including Euclidean, affine and pro-
jective geometry, the model of a perspective camera, image transformations induced by camera motion, and
image normalization for object recognition. Then we will study methods of calculating geometrical objects in
images and space, estimating geometrical models from observed data, and for calculating geometric and phys-
ical properties of observed objects. The theory will be demonstrated on practical task of creating mosaics from
images, measuring the geometry of objects by a camera, and reconstructing geometrical and physical properties
of objects from their projections. We will build on linear algebra, probability theory, numerical mathematics
and optimization and lay down foundation for other subjects such as computational geometry, computer vision,
computer graphics, digital image processing and recognition of objects in images.

Lectures:

N kB -

Computer vision, graphics, and interaction - the discipline and the subject.
Modeling world geometry in the affine space.

The mathematical model of the perspective camera.

Relationship between images of the world observed by a moving camera.
Estimation of geometrical models from image data.

Optimal approximation using points and lines in L2 and minimax metric.

The projective plane.
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. The projective, affine and Euclidean space.

. Transformation of the projective space. Invariance and covariance.
10.
11.
12.
13.
14.

Random numbers and their generating.

Randomized estimation of models from data.

Construction of geometric objects from points and planes using linear programming.
Calculation of spatial object properties using Monte Carlo simulation.

Review.

Labs, seminars:

1.

Introduction, a-test 2-4 Linear algebra and optimization tools for computing with geometrical objects
5-6 Cameras in affine space - assignment I 7-8 Geometry of objects and cameras in projective space -
assignment I 9-10 Principles of randomized algorithms - assignment III. 11-14 Randomized algorithms
for computing scene geometry - assignment IV.

References:

1.
2.
3.

4.

P. Ptak. Introduction to Linear Algebra. Vydavatelstvi CVUT, Praha, 2007.
E. Krajnik. Maticovy pocet. Skriptum. Vydavatelstvi CVUT, Praha, 2000.

R. Hartley, A.Zisserman. Multiple View Geometry in Computer Vision. Cambridge University Press,
2000.

M. Mortenson. Mathematics for Computer Graphics Applications. Industrial Press. 1999
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3.4.4 A4AM33SAD: Strojové uceni a analyza dat

Nazev: Strojové uceni a analyza dat

Garant: Ing. Zelezny Filip Ph.D.

Prednasejici: Ing. Klema Jifi Ph.D. / Ing. Zelezny Filip Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Znalosti z predmétu RPZ.

Anotace: Predmét vysvétli pokrocilé metody strojového uceni, které jsou uZite¢né pro analyzu dat tim, Ze
automaticky objevuji srozumitelné datové modely zaloZené napr. na grafové ¢i pravidlové reprezentaci. Zvlastni
pozornost je v pfedmétu vénovana modelovani multirelacnich dat. V kursu bude téZ studovén teoreticky rdmec
vysvétlujici, za jakych podminek vyloZené algoritmy obecné funguji.

Osnova:

Shlukova analyza, k-means, hierarchické shlukovani

Analyza hlavnich a nezdvislych komponent

Grafické pravdépodobnostni modely

Uceni gramatik a Markovskych modelil

Asociacni pravidla, algoritmus Apriori

Vyhledavani ¢astych podgrafti

Vypocetni teorie uceni, konceptovy prostor, PAC uceni

PAC ucenf logickych forem

Ucenf klasifika¢ni pravidel, algoritmy AQ, CN2

Induktivni logické programovani, nejmensi zobecnéni, inverze disledku

XNk W=

,_.,_.
— O

. Uceni z logickych interpretaci, relacni rozhodovaci stromy, relacni rysy

—
[\

. Statistické relacni u€eni: pravdépodobnostni relacni modely

—
(98]

. Statistické rela¢ni u€eni: Markovska logika

14. Uceni z textl
Cviceni:
Vstupni test (prerekvizita RPZ). SW ndstroje strojového uceni (RapidMiner, WEKA).
Pfedzpracovani dat, chybéjici a odlehlé hodnoty. Shlukovéni.
Hierarchické shlukovéni, analyza hlavnich komponent.
Parametrizace grafického pravdépodobnostniho modelu
Hledani asociaénich pravidel a ¢astych podgraft
Klasifikace, sestrojeni kiivky uceni a ROC kfivky

Odchylka vs. variance, kombinace klasifikatort

Zadani samostatné dlohy.

e e A o

Reseni samostatné dlohy.

_
e

ReSeni samostatné dlohy.

—_—
—

. Odevzdani samostatné tlohy.

—_
[\

. Induktivni logické programovéni: systém Aleph

—_
W

. Statistické relacni uceni: systém Alchemy
14. Udélovani zapoctd, rezerva.

Literatura:
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. V. Marik et al. (eds): Umél4 inteligence II, III, IV

. T. Mitchell: Machine Learning, McGraw Hill, 1997

. P. Langley: Elements of Machine Learning, Morgan Kaufman 1996

. T. Hastie et al: The elements of Statistical Learning, Springer 2001

. S. DZeroski, N. Lavra¢: Relational Data Mining, Springer 2001

. L. Getoor, B. Taskar (eds): Introduction to Statistical Relational Learning, MIT Press 2007

AN N R W N =

Machine Learning and Data Analysis

Annotation: The course explains advanced methods of machine learning helpful for getting insight into data
by automatically discovering interpretable data models such as graph- and rule-based. Emphasis is given to the
modeling of multi-relational data. The course will also address a theoretical framework explaining why/when
the explained algorithms can in principle be expected to work.

Lectures:

. Cluster analysis, k-means algorithm, hierarchical clustering
. Principal and independent component analysis.
. Graphical probabilistic models

. Grammar and Markov model learning

1
2
3
4
5. Association rules, the Apriori algorithm
6. Frequent subgraph search

7. Computational learning theory, concept space, PAC learning

8. PAC learning of logic forms

9. Classification rule learning. Algorithms AQ, CN2.

10. Inductive logic programming, least generalization, inverse entailment

11. Learning from logic interpretations, relational decision trees, relational features
12. Statistical relational learning: probablistic relational models

13. Statistical relational learning: Markov logic

14. Learning from texts
Labs, seminars:

. Entry test (prerequisite course RPZ). SW tools for machine learning (RapidMiner, WEKA)
. Data preprocessing, missing and outlying values, clustering
. Hierarchical clustering, principal component analysis

. Graphical probabilistic model parameterization

1
2
3
4
5. Association rule and frequent subgraph search
6. Classification. Learning and ROC curves.

7. Bias vs. variance, ensemble classification

8. Individual task assignment

9. Individual work

10. Individual work

11. Submission of completed assignments

12. Inductive logic programming: the Aleph system
13. Statistical relational learning: the Alchemy system

14. Credits

References:
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. T. Mitchell: Machine Learning, McGraw Hill, 1997

. P. Langley: Elements of Machine Learning, Morgan Kaufman 1996

. T. Hastie et al: The elements of Statistical Learning, Springer 2001

. S. DZeroski, N. Lavrac: Relational Data Mining, Springer 2001

. L. Getoor, B. Taskar (eds): Introduction to Statistical Relational Learning, MIT Press 2007
. V. Marik et al. (eds): Umél4 inteligence II, III, IV (Czech)
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3.4.5 A4M33TDV: 3D pocitacové vidéni

Nazev: 3D pocitacové vidéni

Garant: Doc.Dr.Ing. Sdra Radim

Prednasejici: Doc.Dr.Ing. Sara Radim

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Teoretické zaklady vidéni, grafiky a interakce

Anotace: Predmét seznamuje s technikami rekonstrukce trojrozmérné scény z jejich obrazu. Student bude
vybaven takovym porozuménim témto technikdm a jejich podstaté, aby byl schopen samostatné realizovat
rizné varianty jednoduchych systémi pro rekonstrukcei trojdimenziondlnich objekt z mnoZiny obrazi ¢i videa,
pro doplnéni virtudlnich objektt do zdroje videosignalu, pfipadné pro uréeni vlastni trajektorie na zdkladé
posloupnosti obrazii. Ve cvi¢enich bude student postupné budovat zaklad takového systému.

Osnova:

—_—

A N AN o e

3D pocitacové vidéni, jeho cile a aplikace, obsah pfedmétu
Redlné perspektivni kamera

Kalibrace realné perspektivni kamery

Epipolarni geometrie

Vypocet matic kamer a souradnic bodi z fidkych korespondenci
Autokalibrace

Konzistentni rekonstrukce mnoha kamer

Optimdlni rekonstrukce scény

Epipolarni srovnani obrazt

Stereovidéni

. Algoritmy binokuldrniho stereoskopického parovani, multikamerové algoritmy, carving
. Tvar ze stinovéni a kontury

. Tvar z textury, rozostfeni a barvy

14.

Rekonstrukce povrchu

Cviceni:

RSP IR o S e

S S S Y
w N = O

Seznameni s programem cviceni a experimentdlnimi daty, vstupni test

Kalibrace kamery bez radidlniho zkresleni ze zndmé scény

Kalibrace kamery s radidlnim zkreslenim ze zndmé scény

Vypocet epipolarni geometrie z 8 bodl

Vypocet epipolarni geometrie ze 7 bodd, RANSAC

Konstrukce projekénich matic z epipolarni geometrie, vypocet pohybu kamery a struktury scény
Autokalibrace vnitfnich parametrd kamery

Konzistentni rekonstrukce systému mnoha kamer

Zptesnéni metodou vyrovnani svazku

Dokonceni ptedchozich tdloh

. Epipolarni rektifikace pro stereovidéni

. Stereoskopické parovani dynamickym programovanim
. Rekonstrukce mraku 3D bodi

14.

Rekonstrukce 3D nacrtku

Literatura:

1.
2.

R. Hartley and A. Zisserman. Multiple View Geometry. 2nd ed. Cambridge University Press 2003.
Y. Ma, S. Soatto, J. Kosecka, S.S. Sastry. An Invitation to 3D Vision. Springer 2004.
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3D Computer Vision

Annotation: This course introduces methods and algorithms for 3D geometric scene reconstruction from
images. The student will understand these methods and their essence well enough to be able to build vari-
ants of simple systems for reconstruction of 3D objects from a set of images or video, for inserting virtual
objects to video-signal source, or for computing ego-motion trajectory from a sequence of images. The labs
will be hands-on, the student will be gradually building a small functional 3D scene reconstruction system.

Lectures:

. 3D computer vision, goals and applications, the course overview

. Real perspective camera

. Calibration of real perspective camera

. Epipolar geometry

. Computing camera matrices and 3D points from sparse correspondences
. Autocalibration

Consistent multi-camera reconstruction

. Optimal scene reconstruction

. Epipolar image rectification

—
=)

. Stereoscopic vision

11. Algorithms for binocular stereoscopic matching, multi-camera algorithms, carving
12. Shape from shading and contour

13. Shape from texture, defocus, and color

14. Surface reconstruction
Labs, seminars:

. Labs introduction and overview, experimental data, entrance test
. Camera calibration without radial distortion from a known scene
. Camera calibration with radial distortion from a known scene

. Computing epipolar geometry from 8 points

1
2
3
4
5. Computing epipolar geometry from 7 points, RANSAC
6. Constructing projection matrices from epipolar geometry, computing camera motion and scene structure
7. Autocalibration of intrinsic camera parameters
8. Consistent reconstruction of a many-camera system
9. Accuracy improvement by bundle adjustment
10. Time slot to finish all pending assignments
11. Epipolar rectification for stereoscopic vision
12. Stereoscopic matching by dynamic programming
13. 3D point cloud reconstruction

14. 3D sketch reconstruction
References:

1. R. Hartley and A. Zisserman. Multiple View Geometry. 2nd ed. Cambridge University Press 2003.
2. Y. Ma, S. Soatto, J. Kosecka, S.S. Sastry. An Invitation to 3D Vision. Springer 2004.
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3.4.6 A4M39VG: Vypocetni geometrie

Nazev: Vypocletni geometrie

Garant: Prof.Ing. Zra Jifi CSc.

Prednasejici: Ing. Felkel Petr Ph.D. / Prof.Ing. Zéra Jiii CSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Znalost zékladnich algoritmd fazeni a vyhleddvani, operaini a pamé&fové sloZitost algoritmd.
Vyhodou je i znalost linearni algebry, zakladi pocitatové grafiky a schopnost ¢ist materidly v angli¢ting.

Anotace: Cilem vypocetni geometrie je analyza a navrh efektivnich algoritmi pro uréovani vlastnosti a vztahii
geometrickych objektd. Resi se problémy geometrického vyhleddvani, problém polohy bodu, hledani konvexni
obalky mnoZziny bodl v d-rozmérném prostoru, problém hledani blizkych bodi, vypocet pranikd polygondlnich
oblasti a poloprostord, geometrie rovnobéznikli. Seznamime se s novymi sméry ndvrhu algoritmd. Vypocetni
geometrie nachdzi uplatnéni nejen v geometrickych aplikacich, ale i v obecnych vyhledavacich problémech.

Osnova:

1. Vypocetni geometrie (VG), typické aplikace, techniky navrhu efektivnich algoritmd
2. Zaklady geometrie, datové struktury pro VG.
3. Geometrické vyhledavani
4. Geometrické vyhledavéni 2
5. Konvexni obalka mnoZiny bod v roviné
6. Konvexni obalka mnoZiny bodi v prostoru
7. Problémy blizkych bodd (proximity), Voronoiiv diagram.
8. Aplikace Voronoiova diagramu.
9. 2D a 3D triangulace

10. Algoritmy vypoctu prasecikii mnoZiny usecek.

11. Priniky polygondlnich oblasti a poloprostor

12. Geometrie rovnobéZnikd.

13. Dudlni algoritmy.

14. Nové sméry v navrhu algoritmii
Cviceni:
1. Sezndmeni s formou cviceni. Vybér témat.
2. Samostatnd pfiprava prvnich vystoupeni
3. Vystoupeni na zadané téma, diskuse. Hodnoceni materidlii a projevu ostatnimi studenty, niméty na vy-
lepSeni.
Vystoupeni na zadané téma, ?
Vystoupeni na zadané téma, ?
Vystoupeni na zadané téma, ?
Vystoupeni na zadané téma, ?
Vystoupeni na zadané téma, ?

e A

Vystoupeni na zadané téma, ?
10. Vystoupeni na zadané téma, ?
11. Vystoupeni na zadané téma, ?
12. Vystoupeni na zadané téma, ?
13. Vystoupeni na zadané téma, ?
14. Zapocet
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Literatura:

1. Preperata F.P.- M.I.Shamos: Computational Geometry An Introduction. Berlin, Springer-Verlag,1985.
2. Edelsbrunner H.: Algorithms in Combinatorial Geometry. Berlin, Springer - Verlag, 1987.

3. de Berg, M.,van Kreveld, M., Overmars, M., Schvarzkopf, O.: Computational Geometry, Berlin, Springer,
1997.

4. O’ Rourke, Joseph: Computational Geometry in C, Cambridge University Press, 1.vydani, 1994 nebo
2.vydéani, 2000

Computational Geometry

Annotation: The goal of computational geometry is analysis and design of efficient algorithms for determining
properties and relations of geometric entities. The lecture focuses on geometric search, point location, convex
hull construction for sets of points in d-dimensional space, searching nearest neighbor points, computing inter-
section of polygonal areas, geometry of parallelograms. New directions in algorithmic design. Computational
geometry is applied not only in geometric applications, but also in common database searching problems.

Lectures:

Computational geometry (CG), typical applications, effective algorithm design techniques
Fundamentals of geometry, data structures for CG.

Geometric searching

Geometric searching 2

Planar convex hull

Convex hull in 3D

Proximity problems, Voronoi diagram.

Voronoi diagram applications.

e AR Sl S

2D a 3D triangulations

_
e

Intersections of line segments

—_—
[a—

. Intersections of polygonal areas and halfspaces

—
[\

. Geometry of parallelopids.

—_
98]

. Dual algorithms.
14. New directions in algorithmic design

Labs, seminars:

1. Introduction to the form of the seminars, Selection of topics for assignment.
2. Individual preparation of the presentations

3. Presentations of the topic assigned, discussion. Evaluation of the presentation materials and evaluation
of the speech by classmate students. Ideas for improvements.

Presentation of the topic assigned,?
Presentation of the topic assigned,?
Presentation of the topic assigned,?
Presentation of the topic assigned,?
Presentation of the topic assigned,?

A S I S

Presentation of the topic assigned,?
10. Presentation of the topic assigned,?
11. Presentation of the topic assigned,?
12. Presentation of the topic assigned,?
13. Presentation of the topic assigned,?
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14. Assignment
References:

1. Preperata F.P.- M.I.Shamos: Computational Geometry An Introduction. Berlin, Springer-Verlag,1985.
2. Edelsbrunner H.: Algorithms in Combinatorial Geometry. Berlin, Springer - Verlag, 1987.

3. de Berg, M.,van Kreveld, M., Overmars, M., Schvarzkopf, O.: Computational Geometry, Berlin, Springer,
1997.

4. O’ Rourke, Joseph: Computational Geometry in C, Cambridge University Press, 1st ed, 1994 or 2nd ed,
2000
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3.4.7 A4B33DS: Databazoveé systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—

D e Al i

—_— = = =

Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993

161



Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping

—_
=)

. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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3.5 Otevrena informatika, obor: Pocitacova grafika a interakce—
Computer Graphics and Interaction

3.5.1 A4M39APG: Algoritmy pocitacové grafiky

Nazev: Algoritmy pocitacové grafiky

Garant: Prof.Ing. Zara Jifi CSc.

Piednasejici: Prof.Ing. Zdra Jif{ CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Znalost né¢které ze zakladnich grafickych knihoven (OpenGL, DirectX), schopnost programovat
aplikace s grafickym uzivatelskym rozhranim.

Anotace: Cilem predmétu je, aby studenti porozuméli zdkladnim problémim pocitacové grafiky a jejich fesenim.
Diiraz je kladen na pouziti grafickych primitiv ve 2D a 3D pro modelovani a zobrazovani scén, pouziti ba-
revnych modeld, obrazkd, zakladnim problémiim a feSenim fotorealistickych zobrazovacich metod.

Osnova:

Rastrova a vektorov4 grafika, rastrovy obraz, rasterizace a vyhlazovani Car.

Rasterizace kruZnice a elipsy, typy car.

Srafovani a vypliiovani oblasti vzorem. Ofezdvani.

Reprezentace 3D objekti, scéna, kamera, projekéni transformace.

Zobrazovani 3D téles, feSeni viditelnosti.

Barvy, tfislozkova reprezentace spektra, barevné modely.

Odraz svétla na povrsich, materidly, osvétlovaci modely, BRDF, textury, mapovéni textur.
Sledovéni paprsku (ray tracing). Uvod do globalniho osvétlen.

O e N o kW=

Monte Carlo sledovani paprsku. PloSné zdroje svétla.

,_
e

Radiozitni metoda vypoctu globdlniho osvétleni.

[
—

. Obraz a jeho vlastnosti. Zdklady zpracovani obrazu.

—
[\

. Komprese obrazu a obrazové formaty.

—_
98]

. HDRI - Obrazy s vysokym rozsahem jasu.
14. Rezerva.

Cviceni:

Seznameni se semestralnimi projekty, rozdéleni do skupin
Zadani semestrdlniho projektu

Konzultace - prace s literaturou

Konzultace

Konzultace - uZivatelské rozhran{

Konzultace

Konzultace - implementace

Konzultace

YNk WD

Konzultace - testovani dlohy

_
e

Konzultace

—_
—

. Predvadéni implementace semestralni tlohy

—_
[\

. Vefejnd prezentace semestrdlni dlohy

—_
(98]

. Rozbor a hodnoceni pisemné zpravy
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14. Rezerva
Literatura:

1. ) Zara a kol. Moderni poitatova grafika, Computer Press, 2004.

2. 2) Foley, J., van Dam, A., Feiner, S., and Hughes, J. Computer Graphics: Principles and Practice, 2nd
edition. Addison Wesley, 1997.

3. 3) The OpenGL Reference Manual - The Bluebook. http://www.opengl.org/documentation/blue_book/

Algorithms of Computer Graphics

Anneotation: In this course you will get acquainted with basic problems and their solutions in computer gra-
phics. The main topic of the course are graphics primitives in 2D and 3D for modeling and rendering, color
models, image representations, and basic photorealistic rendering algorithms.

Lectures:

. Raster and vector graphics, raster image, line drawing algorithms.

. Circles, arcs, line types.

. Hatching and filling algorithms.

. Clipping algorithms.

. 3D object representation, scene, camera, projections.

. Rendering, visibility problem:s.

. Colors, perception, color models.

. Light reflection, lighting models, BRDF, textures, texture mapping.

O 00 3 N Lt K~ W I =

. Ray tracing. Global illumination.

—_
=)

. Radiosity method.

11. Basic image processing methods.

12. Image compression, raster image file formats.
13. High dynamic range images.

14. Reserved.

Labs, seminars:

. Introduction to the exercises, description of homework projects
. Selection of homework projects

. Consultation to homework projects - literature

. Consultation to homework projects

. Consultation to homework projects - user interface

. Consultation to homework projects

. Consultation to homework projects - implementation

. Consultation to homework projects

O 00 31 N Lt B~ W N =

. Consultations to homework projects - testing

—_
=)

. Consultation to homework projects

—_
[a—

. Project demonstration - implementation

—
[\

. Project presentation - scientific seminar

—
(98]

. Evaluation of the projects and documentation
14. Assignment

References:

1. ) Foley, J., van Dam, A., Feiner, S., and Hughes, J. Computer Graphics: Principles and Practice, 2nd
edition. Addison Wesley, 1997.
2. 2) The OpenGL Reference Manual - The Bluebook. http://www.opengl.org/documentation/blue_book/

164



3.5.2 AAM39NUR: Navrh uzivatelského rozhrani

Nazev: Navrh uZzivatelského rozhrani

Garant: Prof.Ing. Slavik Pavel CSc.

Prednasejici: Prof.Ing. Slavik Pavel CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Studenti se v rdmci pfedmétu sezndmi hloubéji s teoretickymi zaklady navrhu a vyhodnocovani
uzivatelskych rozhrani. Bude prezentovano Siroké spektrum formalnich metod popisu uZivatelskych rozhrani a
modelt uzivatele. Zvladnutim téchto prostfedki ziskaji studenti zdklad jak pro praktické ¢innosti pii navrhu a
vyhodnocovani uZivatelskych rozhrani tak i pro samostatnou vyzkumnou ¢innost v daném oboru.

Osnova:

R T A R o e

—_ = = =

Definice pojmu uzivatelské rozhrani, piiklady chybnych navrhu Ul

Riizné tirovné vstupi a vystupi (user skills, zplsoby interakce)

Teorie HCI (descriptive, predictive theory, Norman Gulfs etc.)

Kognitivni aspekty navrhu UlI, zpracovani informace v lidském mozku, struktura paméti
Parametry lidského vnimani, omezeni, pouZiti pfi navrhu Ul

Uzivatelsky model, konceptualni model uzivatelského rozhrani

Formélni metody popisu dialogu (gramatiky, stavové diagramy, atd.)

Softwarové nastroje pro specifikaci Ul

Cyklus navrhu Ul (jednotlivé faze), podpora uZivatele v rdmci Ul (error handling etc.)
Statistické metody vyhodnocovani uzivatelskych rozhrani (ANOVA)

. Specidlni metody testovani Ul (GOMS, KLM, atd.)
. Specidlni uZivatelskd rozhrani (agend-based, mobilni)

. Inteligentni uZivatelska rozhrani
14.

Standardizace uzivatelskych rozhrani

Cviceni:

10.
. Konzultace k semestrdln{ préci.

A I AT R o e

Zadani semestralni prace.
Zadani semestralni prace.
Konzultace k semestralni praci.
Konzultace k semestrdlni préci.
Konzultace k semestralni praci.
Konzultace k semestralni praci.
Kontrola stavu semestralni price.
Konzultace k semestralni praci.
Konzultace k semestralni praci.
Konzultace k semestralni praci.

. Odevzdavani semestralni prace.
. Odevzddvani semestralni prace.
14.

Zépocet.

Literatura:

1.

Disman, M. Jak se vyrdbi sociologickd znalost: pfiru¢ka pro uZivatele. Praha: Karolinum, 2000. ISBN
80-246-0139-7.

165



2. Zéra, J., Benes, B., Sochor, J., Felkel, P. Moderni pocitacové grafika (2. vydani). Praha: Computer Press,
2005. ISBN 80-251-0454-0.

3. Shneiderman, B., Plaisant, C. Designing the User Interface: Strategies for Effective Human-Computer
Interaction (4th Edition). Addison Wesley, 2004. ISBN 0321197860.

4. Nielsen, J. Usability Engineering. Morgan Kaufmann, 1993. ISBN0125184069.

5. Preece, J., Rogers, Y., Sharp, H., Benyon, D., Holland, S., Carey, T. Human-Computer Interaction: Con-
cepts And Design. Addison Wesley, 1994. ISBN 0201627698.

6. Kuniavsky, M. Observing the User Experience: A Practitioner’s Guide to User Research. Morgan Kauf-
mann, 2003. ISBN 1558609237.

User Interface Design

Annotation: Students will get acquainted with the theory of human-computer communication and interaction
(formal description of user interfaces, formal user models, the fundamentals of perception, cognition, and user
information evaluation).

Lectures:

. Definition of the term “user interface”, examples of bad designs of UI
. Various levels of inputs and outputs (user skills, way of interaction)
. Theory of HCI (descriptive, predictive theory, Norman gulfs etc.)

. Cognitive aspects of UI design, information processing in human brain, human memory structure

1
2
3
4
5. Parameters of human perception, limitations, their application in UI design

6. User model, conceptual model of Ul

7. Formal methods of dialogue description (grammars, state diagrams)

8. Software tools for Ul specification

9. Cycles of Ul design, user support in the framework of UI (error handling)
10. Statistical methods of UI evaluation
11. Special methods of UI testing (GOMS, KLM,..)
12. Special Uls (agent based, mobile,..)
13. Intelligent Ul

14. Standardization of Ul
Labs, seminars:

. . Semestral project assignement
. Semestral project assignement
. Consultations to semestral project

. Consultations to semestral project

1
2
3
4
5. Consultations to semestral project
6. Consultations to semestral project
7. Checkpoint of semestral project
8. Consultations to semestral project
9. Consultations to semestral project
10. Consultations to semestral project
11. Consultations to semestral project
12. Semestral project presentation
13. Semestral project presentation

14. Semestral project assessment
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References:

1.

Disman, M. Jak se vyrdbi sociologicka znalost: pfiruc¢ka pro uZivatele. Praha: Karolinum, 2000. ISBN
80-246-0139-7.

Zéra, J., Benes, B., Sochor, J., Felkel, P. Moderni pocitacové grafika (2. vydani). Praha: Computer Press,
2005. ISBN 80-251-0454-0.

. Shneiderman, B., Plaisant, C. Designing the User Interface: Strategies for Effective Human-Computer

Interaction (4th Edition). Addison Wesley, 2004. ISBN 0321197860.
Nielsen, J. Usability Engineering. Morgan Kaufmann, 1993. ISBN0125184069.

Preece, J., Rogers, Y., Sharp, H., Benyon, D., Holland, S., Carey, T. Human-Computer Interaction: Con-
cepts And Design. Addison Wesley, 1994. ISBN 0201627698.

Kuniavsky, M. Observing the User Experience: A Practitioner’s Guide to User Research. Morgan Kauf-
mann, 2003. ISBN 1558609237.
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3.5.3 A4M39DPG: Datove struktury pocitacové grafiky

Nazev: Datové struktury pocitacové grafiky

Garant: Prof.Ing. Zra Jifi CSc.

Prednasejici: Ing. Havran Vlastimil Ph.D. / Prof.Ing. Zara Jiii CSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Casové a paméfovd sloZitost algoritmu, bindrni stromy a haldy, vyvaZovani stromd, vyhleddvaci
algoritmy, prioritni fronty, zdklady architektury von Neumann.

Anotace: Cilem predmétu je poskytnout znalosti v problematice datovych struktur bézné pouZzivanych v pocitacové
grafice. Pfedmét kromé potiebné teorie klade diraz také na aplikaci znalosti formou rtiznych semestralnich
praci, kde si studenti problematiku osvoji praktickymi zkuSenostmi béhem implementacnich praci.

Osnova:

1.

—_— = = =

A S RS

//////

hry

Regularni a hierarchické datovych struktur - zdkladni rozdily a vlastnosti
Incidenéni operace

Datové struktury pro bodové data

Datové struktury pro objekty a rastrové datové struktury

Datové struktury pro vyhleddvani podobnosti a blizkosti

Aplikace pro vyhledavéani podobnosti a blizkosti

Vyhledavéni ve vysokodimenziondlnich prostorech

Vrhéni paprsku - zdkladni principy a datové struktury

Vrhéni paprsku - pokrocilé postupy

. Vrhéni paprsku - specidlni postupy

. Zakladni datové struktury a algoritmy pro vypocet viditelnosti pomoci paméti hloubky
. Datové struktury a algoritmy pro detekci kolizi.

14.

Rezerva

Cviceni:

P—
w o = o

A Al o e

Uvod do cvicent, struéné predstaveni semestralnich praci
Vybér semestralnich praci a konzultace

Incidencni operace

Konzultace

Konzultace

Prezentace 4 projektt

Prezentace 4 projekti

Prezentace 4 projekti

Konzultace

Pisemny test

. Prezentace 4 projekti
. Prezentace 4 projekti
. Demonstrace a evaluace implementace 10 projektu
14.

Demonstrace a evaluace implementace 10 projektu

Literatura:
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Samet, H: The Design and Analysis of Spatial Data Structures, Addison Wesley 1994.
Samet, H: Applications of Spatial Data Structures, Addison Wesley, 1990.

Laurini, R. and Thompson D.: Fundamentals of Spatial Information Systems, Academic Press 1992.

el e

Samet, H: Foundations of Multidimensional and Metric Data Structures, Morgan Kaufmann Publishers,
2006.

. E. Langetepe and G. Zachmann: Geometric Data Structures for Computer Graphics, 2006.

. C. Ericson: Real Time Collision Detection, Morgan Kauffman Publishers, 2005.

G. van den Bergen: Collision Detection in Interactive 3D Environments, Elsevier, 2004.

. D. P. Mehta and S. Sahni: Handbook of Data Structures and Applications, Chapman and Hall/CRC, 2004

® N N W

Data Structures for Computer Graphics

Annotation: This course provides you with the fundamentals of data structures commonly used in computer
graphics. In contrast to standard binary search trees used in one dimension, the presented theory focuses on
multidimensional data used to describe 3D scenes. In addition to the theory, the course emphasizes individual
and team projects, where the importance and advantages of multidimensional data are demonstrated on practical
examples.

Lectures:

—

. Lectures overview, review of sorting and searching, review of computer graphics algorithms, questions
to the course, rules of the game

. Introduction to hierarchical and regular data structures used in CG
. Incidence operations used in computer graphics

. Point based representations and data structures

. Object based and image based representations in 2D and 3D

. Proximity search and its applications I.

. Proximity search and its application II

. Proximity search in high-dimensional spaces

O 00 3 O L AW

. Ray shooting and its applications I

—
=)

. Ray shooting and its applications II
11. Ray shooting and its applications III
12. Visibility algorithms based on z-buffer
13. Static and advanced collision detection
14. Reserved

Labs, seminars:

. Introduction to the exercises, description of homework projects
. Selection of homework projects + consultation
. Examples of incidence operations

. Consultation to homework projects

1
2
3
4
5. Consultation to homework projects
6. Project presentation (4 participants)
7. Project presentation (4 participants)
8. Presentations (4 participants)
9. Consultations to homework projects
10. Written test for 60 minutes (plus some presentations, if possible)

11. Project presentation (4 participants)

169



12. Project presentations (4 participants)
13. Demonstration and evaluation of the projects (10 times)
14. Demonstration and evaluation of the projects (10 times)

References:

Samet, H: The Design and Analysis of Spatial Data Structures, Addison Wesley 1994.
Samet, H: Applications of Spatial Data Structures, Addison Wesley, 1990.
Laurini, R. and Thompson D.: Fundamentals of Spatial Information Systems, Academic Press 1992.

sl .

Samet, H: Foundations of Multidimensional and Metric Data Structures, Morgan Kaufmann Publishers,
2006.

. E. Langetepe and G. Zachmann: Geometric Data Structures for Computer Graphics, 2006.

. C. Ericson: Real Time Collision Detection, Morgan Kauffman Publishers, 2005.

G. van den Bergen: Collision Detection in Interactive 3D Environments, Elsevier, 2004.

. D. P. Mehta and S. Sahni: Handbook of Data Structures and Applications, Chapman and Hall/CRC, 2004

® N O W
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3.5.4 A4M33TZ: Teoretické zaklady vidéni,grafiky a interakce

Nazev: Teoretické zaklady vidéni,grafiky a interakce

Garant: Prof.Ing. Hlavac¢ Vaclav CSc.

Prednasejici: Prof.Ing. Hlava¢ Vaclav CSc. / Ing. Pajdla Tomas Ph.D.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: A4BO1DMA Diskrétni matematika AOBO1LAG Linearni Algebra AOBO1PSI Pravdépodobnost,
statistika a teorie informace (Metoda nejmensich ¢tverci.) A4BOINUM Numerické metody (ReSeni soustav
linedrnich rovnic.) A4B330PT Optimalizace (Linedrni programovani) A4M33PAL Pokrocild algoritmizace
(Generovani ndhodnych ¢isel) A4AMO1TAL Teorie algoritmt (Pravdépodobnostn{ algoritmy)

Anotace: Vysvétlime zdklady euklidovské, afinni a projektivni geometrie, model perspektivni kamery, transfor-
maci obrazil pfi pohybu kamery a jeho normalizaci pro rozpoznavani objektli v obrazech. Pfedstavime metody
pro pocitani s geometrickymi objekty v obraze a v prostoru, pro odhad geometrickych modelti z pozorovanych
dat a pro vypocet geometrickych a fyzikdlnich vlastnosti prostorovych téles. Teoretické principy budeme de-
monstrovat na praktické dloze vytvoreni mozaiky z obrazli, méfeni geometrie prostorovych objektli kame-
rou a rekonstrukci geometrickych a fyzikalnich vlastnosti scény z jejich projekci. NavdZeme na matematicky
aparat linedrni algebry, teorie pravdépodobnosti, numerické matematiky a optimalizace. Pfipravime zaklady
pro vypocetni geometrii, po¢itatové vidéni, pocitacovou grafiku, zpracovani obrazu a rozpoznavani objektt v
obrazech.

Osnova:

Pocitacové vidéni, grafika a interakce - obor a predmét.

Model geometrie svéta v afinnim prostoru.

Matematicky model perspektivni kamery.

Vztah mezi obrazy svéta pozorovaného pohybujici se kamerou.
Odhad geometrickych modelt z obrazovych dat.

Optimalni aproximace body a pfimkami v L2 a minimaxni metrice.
Projektivni rovina.

Projektivni, afinni a eukleidovsky prostor.

O e NN kW =

Transformace projektivniho prostoru. Invariance. Kovariance.

s w2

Néhodna ¢isla a jejich generovani.

,_.,_.
—_ O

. Randomizované vypocty modelt z dat.

—
\S]

. Konstrukce geometrickych objektt z bodi a rovin.

—_
98]

. Vypocet vlastnosti prostorovych objektii metodou Monte Carlo.

14. Opakovani.
Cviceni:
1. P: Pocitacové vidéni, grafika a interakce (Zajimavé problémy v PGI - Computer-Vision-Show.ppt, Bou-

jou, Reseni soustavy linearnich rovnic, Matice soustavy, hodnost matice)

2. P: Afinni prostor (Linedrni prostor, afinni prostor, soufadnd soustava, interpretace matice pfechodu mezi
bazemi linedrniho prostoru.)

3. P: Matematicky model perspektivni kamery (Perspektivni kamera, souradnd soustava kamery a jeji volba,
vztah mezi soufadnicemi bodu v prostoru a soufadnicemi jeho projekce, projekéni matice kamery.)

4. P: Pohyb kamery modelovany linedrni transformaci soufadnic (Vztah mezi soufadnicemi korespon-
dujicich bodi v obrazech pofizenych kamerou rotujici okolo stfedu promitani, vztah mezi soufadnicemi
obrazii bodt rovinné scény.)
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10.

11.

12.

13

P: Projektivni rovina a projektivni prostor (Axiomatickd definice, nejmensi afinni a projektivni roviny,
linearni reprezentace, nevlastni bod, nevlastni pfimka, spojovani a protinani.)

. P: Redlnd projektivni rovina (Model redlné projektivni roviny v afinnim a vektorovém prostoru, reprezen-

tace bodu a pifimek podprostory linearniho prostoru, (homogenni) soufadnice bodu a piimky, vektorovy
soucin jako operdtor protindni a spojovani).

. P: Redlny projektivni prostor (Model prostoru, body, pfimky, Plueckerovy souradnice, roviny, operace s

nimi, kamera v redlném projektivnim prostoru)

P: Vzdalenost a thel v euklidovském, afinnim a metrickém prostoru. (Euklidovsky skaldrni soucin,
vzdélenost v afinnim prostoru, vzddlenost a dhel v projektivnim prostoru, algebraickd a geometrickd
reprezentace, méfeni thll a vzdalenosti protorovych objektli v obrazech)

. P: Transformace projektivniho prostoru. Invariance. Kovariance. (Transformace euklidovského, afinniho

a projektivniho prostoru. Hierarchie transformaci, vztah k invariantim a grupam. Kovariantni a invari-
antni konstrukce).

P: Deterministické a randomizované vypolty v geometrii (Formulace problémi (RANSAC, konvexni
obélka, sledovani paprsku) pro deterministické a randomizované algoritmy, navdzani na 5. pfedndsku -
Generovani ndhodnych ¢isel - A4M33PAL a 10. pfednasku - Pravdépodobnostni algoritmy - A4MO1TAL).
P: Konstrukce geometrickych primitiv (RASNAC jako randomizovany algoritmus v L_infty normé, apro-
ximace dat pfimkou a homografii, vypocet konvexniho obalu a linedrni programovani ve 2D)

P: Vypocet geometrickych vlastnosti objektii (A random polynomial-time algorithm for approximating
the volume of convex bodies).

P: Simulace fyzikélnich vlastnosti scény (Metropolis light transport).

Literatura:

1.
2.
3.

4,

P. Ptak. Introduction to Linear Algebra. Vydavatelstvi CVUT, Praha, 2007.
E. Krajnik. Maticovy pocet. Skriptum. Vydavatelstvi CVUT, Praha, 2000.

R. Hartley, A.Zisserman. Multiple View Geometry in Computer Vision. Cambridge University Press,
2000.

M. Mortenson. Mathematics for Computer Graphics Applications. Industrial Press. 1999

Theoretical foundations of computer vision, graphics, and interaction

Annotation: We will explain fundamentals of image and space geometry including Euclidean, affine and pro-
jective geometry, the model of a perspective camera, image transformations induced by camera motion, and
image normalization for object recognition. Then we will study methods of calculating geometrical objects in
images and space, estimating geometrical models from observed data, and for calculating geometric and phys-
ical properties of observed objects. The theory will be demonstrated on practical task of creating mosaics from
images, measuring the geometry of objects by a camera, and reconstructing geometrical and physical properties
of objects from their projections. We will build on linear algebra, probability theory, numerical mathematics
and optimization and lay down foundation for other subjects such as computational geometry, computer vision,
computer graphics, digital image processing and recognition of objects in images.

Lectures:

N kB -

Computer vision, graphics, and interaction - the discipline and the subject.
Modeling world geometry in the affine space.

The mathematical model of the perspective camera.

Relationship between images of the world observed by a moving camera.
Estimation of geometrical models from image data.

Optimal approximation using points and lines in L2 and minimax metric.

The projective plane.

172



. The projective, affine and Euclidean space.

. Transformation of the projective space. Invariance and covariance.
10.
11.
12.
13.
14.

Random numbers and their generating.

Randomized estimation of models from data.

Construction of geometric objects from points and planes using linear programming.
Calculation of spatial object properties using Monte Carlo simulation.

Review.

Labs, seminars:

1.

Introduction, a-test 2-4 Linear algebra and optimization tools for computing with geometrical objects
5-6 Cameras in affine space - assignment I 7-8 Geometry of objects and cameras in projective space -
assignment I 9-10 Principles of randomized algorithms - assignment III. 11-14 Randomized algorithms
for computing scene geometry - assignment IV.

References:

1.
2.
3.

4.

P. Ptak. Introduction to Linear Algebra. Vydavatelstvi CVUT, Praha, 2007.
E. Krajnik. Maticovy pocet. Skriptum. Vydavatelstvi CVUT, Praha, 2000.

R. Hartley, A.Zisserman. Multiple View Geometry in Computer Vision. Cambridge University Press,
2000.

M. Mortenson. Mathematics for Computer Graphics Applications. Industrial Press. 1999
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3.5.5 A4AM39MMA: Multimédia a pocitacova animace

Nazev: Multimédia a pocitacova animace

Garant: Ing. Berka Roman Ph.D.

Prednasejici: Ing. Berka Roman Ph.D.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Zakladni znalost C++.

Anotace: Pfedmét je zaméfen na vyklad metod pouZivanych v oblasti pocitatové animace. Studenti ziskaji
prehled soucasnych problémi v oblasti pocitatové animace. Porozumi jak rastrové animaci (pfevazné zpra-
covani video sekvenci), tak i vektorové animaci a principim a algoritmiim pro modelovani pohybu a fizen{
vektorové reprezentovanych animovanych objekt.

Osnova:

Seznameni s predmétem, datové forméaty
Editace videa a zékladn{ techniky stfihu
Zpracovani obrazu 1

Zpracovani obrazu 2

Registrace obrazu 1

Registrace obrazu 2

Syntéza a zpracovani zvuku I

Syntéza a zpracovani zvuku II

XN kWD

Technologie a standardy pro DVD

H
e

Vektorova animace, inverzni kinematika

—_—
—

. Dynamika, ¢asticové systémy
. Modelovani Sati

—
[\

. Modelovani a animace lidské tvare

—
(98]

14. Casto uZivané algoritmy pro po&itatovou animaci
Cviceni:
Sezndmeni s tématy projektl a jejich zadani
Konzultace k zadani projektu
Prace na projektu
Konzultace a kontrola pribéhu prace ¢. 1
Prace na projektu
Konzultace a kontrola priabéhu prace ¢. 2

Prace na projektu
Konzultace a kontrola pribéhu prace ¢. 3

A A A o

Prace na projektu

_
e

Konzultace a kontrola pribéhu préce ¢. 4

[um—
—

. Prace na projektu

—_
[\

. Konzultace a kontrola pribéhu prace ¢. 5

—_
W

. Odevzdani projektu
14. Zapocet

Literatura:
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. Blinn, J. Jim Blinn Corner Dirty Pixels. Morgan Kaufmann, 1998. ISBN 1558604553.

2. Taylor, J. DVD Demystified. McGraw-Hill Professional, 2000. ISBN 0071350268.

. Watt, A., Watt, M. Advanced Animation and Rendering Techniques. Addison-Wesley Professional, 1992.

ISBN 0201544121.
Feynman, R. P. Feynman’s Lectures on Physics. http://www.feynmanlectures.info/
Weil, J. The Synthesis of Cloth Objects Proceedings of the Siggraph 1986, volume 20(4), pages 49-53

. Reddy, M. Perceptually Modulated Level of Detail for Virtual Environments, PhD thesis, University of

Edinburgh, 1997.

Multimedia and Computer Animation

Annotation: The course gives students an overview of contemporary problems in the area of computer ani-
mation. The course is divided into two parts. The first part is devoted to raster animation (video processing).
The second part is focused on vector animation; here, the principles and algorithms for motion modeling and
motion control of rigid body models are presented.

Lectures:

—_ = = =
W= O

A S ISR o S

Course overview, data formats for computer animation.
Technologies and standards for DVD.

Digital video editing.

Basics of digital video processing.

Digital video processing - advanced techniques.
Digital video processing - selected algorithms.
Vector-based animation, inverse kinematics.
Dynamics, particle systems.

Human body model animation.

Facial animation.

. Animation of cloth.

. Typical algorithms used in computer animation.

. Formal methods for description of morphology and behavior.
14.

Presentation of student projects.

Labs, seminars:

— =
W = O

O o N kWD =

Overview of the course and projects.

Consultations to projects.

Consultations to projects.

The first check point - overview of known solutions.
Consultations to projects.

The second check point - a method suggestion.
Consultations to projects.

The third check point - implementation.
Consultations to projects.

The fourth check point - testing.

. Consultations to projects.

. The fifth checkpoint - preparation of documentation.
. Presentations to projects.

. Crediting.
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References:

1. Watt, Alan H., Watt, M. Advanced Animation and Rendering Techniques, Addison Wesley, 1992
2. Zira, ., Benes, B., Felkel, P. The Modern Computer Graphics, Computer Press, 1998, (in Czech)

3. Badler, N. and Zeltzer, D. Making Them Move - Mechanics Control and Animation of Articulated Figu-
res, Morgan Kaufmann Publishers, 1991

4. Taylor, J.: DVD Demystified, McGraw-Hill Professional; 2nd edition (December 22, 2000)
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3.5.6 A4M39VIZ: Vizualizace

Nazev: Vizualizace

Garant: Prof.Ing. Slavik Pavel CSc.

Prednasejici: Prof.Ing. Slavik Pavel CSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Anotace: V ramci tohoto pfedmétu budou studenti seznameni s teoretickymi zdklady vizualizace a seznami
se také s priklady vizualizace na konkrétnich dlohach z praxe. Vizualiza¢ni metody jsou orientované na ma-
ximalni vyuZiti technickych moZnosti pocitaci, ale také na spravné vyuziti perceptivnich schopnosti (a ome-
zeni) ¢lovéka. Vhodné zvolené vizualizaéni metody tedy mohou pomoci objevit skryté zdvislosti mezi danymi
daty, které nemusi byt na prvni pohled zfejmé. Tim je umoZnéna pfesnéjsi analyza danych dat ¢i hlubsi vhled
do problému, ktery dana data reprezentuji.

Osnova:

© N R L=

9.
10.
11.
12.

13.

14.

Motivace pro vizualizaci dat, historie, kategorie vizualizace (infovis, scivis, software visualization atd.)
Vizualizace skaldrnich dat (visualization pipeline, redukce dat atd.)

Vizualizace vektorovych dat (problémy vizualizace ve 2D, 3D)

Vizualizace objemovych dat (marching cube, cuberille, )

Vizualizace objemovych dat - pokr. (zobrazovani volumetrickych dat, topologické problémy)
Problémy vizualizace dynamickych dat (animace, ¢asova lupa )

Vizualizace informace (HomeFinder, Treemaps, hyperbolickd geometrie )

Problematika percepce a interpretace vizualizovanych dat (otazka kontextu, parametrt lidské percepce,
psychologické otdzky , )

Problematika simulace a vizualizace (priklady vizualizace technologickych procest)

Problematika vizualizace medicinskych dat (tomograf, magnetickd rezonance, planovéni operaci, ...)
Ilustrace - ilustrace pohybu, medicinsk4 ilustrace, technick4 ilustrace

Software visualization (vizualizace chovani software za béhu, vizualizace idrZzby SW, animace algoritmi
a stavovych diagramil)

Problematika Visual data mining (co je to data mining obecné a pro¢ vizualizace jak pomuze), praktické
ptiklady aplikaci Visual data mining (ve spolupréci s neuronovou skupinou)

Rezerva.

Cviceni:

© N oA LD =

—_— =
P S

Zadani semestrélni prace
Zadani semestralni prace
Konzultace k semestralni praci
Konzultace k semestralni prici
Konzultace k semestraln{ praci
Konzultace k semestralni praci
Kontrola stavu semestralni prace
Konzultace k semestralni praci
Konzultace k semestralni prici
Konzultace k semestralni praci

. Konzultace k semestrdlni praci
. Odevzdéavani semestralni prace

. Odevzdavani semestralni prace
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14. Zapocet
Literatura:

1. Fayyad, U., Grinstein, G.G., Wierse, A.: Information Visualization in Data Mining and Knowledge Dis-
covery, Morgan Kaufmann, 2002

2. Stasko,J., Domingue,J., Brown,M.H., Price, B.A.: Software Visualization, MIT Press, 1998
3. Chen, Ch.: Information Visualization and Virtual Environments,Springer, 1999

Visualization

Annotation: In this course, you will get the knowledge of theoretical background for visualization and the
application of visualization in real-world examples. The visualization methods are aimed at exploiting both
the full power of computer technologies and the characteristics (and limits) of human perception. Well-chosen
visualization methods can help to reveal hidden dependencies in the data that are not evident at the first glance.
This in turn enables a more precise analysis of the data, or provides a deeper insight into the core of the
particular problem represented by the data.

Lectures:

—

. Motivation for data visualization, history, categories of visualization 9infovis, scivis, software visuali-
zation,..)

. Visualization of scalar data (visualization pipeline, data reduction)

. Visualization of vector data (problems of visualization in 2D, 3D,..)

. Visualization of volume data (marching cube, cuberille)

. Visualization of volume data (volume data rendering, topological problems of volume data rendering,..)

. Visualization of dynamic data (animation, time scale,..)

. Information visualization (HomeFinder, TreeMaps, hyperbolic geometry)

. Perception and interpretation of visualized data (context, human perception, psychology of perception)

O 00 3 O Lt A W D

. Simulation and visualization (e.g. simulation and visualization of technological processes)

10. Visualization of medical data (tomography. Operation planning)

11. Technical illustration, medical illustration

12. Software visualization (visualization of software behavior, visualization of software maintenance ,..)
13. Problems of visual data mining. Applications of visual data mining (relation to neural computing)
14. Reserve

Labs, seminars:

. Semestral project assignement
. Semestral project assignement
. Consultations to semestral project
. Consultations to semestral project

1

2

3

4

5. Consultations to semestral project

6. Consultations to semestral project

7. Checkpoint of semestral project

8. Consultations to semestral project

9. Consultations to semestral project
10. Consultations to semestral project
11. Consultations to semestral project
12. Semestral project presentation

13. Semestral project presentation
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14. Semestral project assessment
References:

1. Fayyad, U., Grinstein, G.G., Wierse, A.: Information Visualization in Data Mining and Knowledge Dis-
covery, Morgan Kaufmann, 2002

2. Stasko,J., Domingue,J., Brown,M.H., Price, B.A.: Software Visualization, MIT Press, 1998
3. Chen, Ch.: Information Visualization and Virtual Environments,Springer, 1999
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3.5.7 A4B33DS: Databazoveé systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—

D e Al i

—_— = = =

Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping

—_
=)

. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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3.6 Otevrena informatika, obor: Softwarové inzenyrstvi—- Software
Engineering

3.6.1 A4M33NMS: Navrh a modelovani softwarovych systemu

Nazev: Navrh a modelovani softwarovych systémi

Garant: Doc.Ing. Kouba Zden¢k CSc.

Prednasejici: Doc.Ing. Kouba Zdenék CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Cilem predmétu je seznamit studenty s procesem navrhu softwarového systému od sbéru pozadavkil
az po detailni objektovy ndvrh. Predmét bude vychdzet z existujicich metodik vyvoje, zejména objektovych, a
jako prevazujici formalismus bude vyuZit jazyk UML. Pfedmét bude zaméfen zejména na analyzu spolehlivosti
a formélni a neformdlni metody sniZeni chybovosti ve fazi ndvrhu a designu.

Osnova:

1. UZivatelské poZadavky, definice funkcionality systému, formalni a neformélni postupy uZivatelské spe-
cifikace

2. Technicka specifikace, navrh struktury systému, vztah mezi funkcionilnimi a nefunkciondlnimi poZadavky
na systémy

Popis a pouZiti jazyka UML

Névrh systému pomoci UML

Objektovy navrh

Objektovy navrh

Objektovy navrh

Komponentovy navrh, identifikace modulu, zasady tvorby API

e A

Distribuované komponenty, distribuované systémy, ndvrh a formalismy
10. Navrh distribuovanych systémt, vlastnosti distribuovanych systému
11. Synchronni a asynchronni systémy, systémy fizené udalostmi
12. Integrace systému, chybovost, propagace chyb
13. Integrace mezi systémy, integrace externich datovych zdroju, externi zavislosti
14. Rizeni rizika vyvoje, technicky pldn projektu
Cviceni:
Organizace, bezpecnost, podminky udéleni zdpoctu
UZivatelské pozadavky, specifikace pozadavki
Technicka specifikace, ndvrh struktury systému, funkcionélni a nefunkciondlni poZadavky
Ptiklady modelovani v jazyce UML - modely poZzadavku a tiid
Modely komunikace a spoluprace v UML, zaddni semestralnich praci
Samostatnd prace - objektovy ndvrh

Samostatna préce - objektovy navrh
Samostatnd prace - komponentovy ndvrh, tvorba rozhrani

A I Al o

Ptiklad navrhu distribuovaného systému

_
e

Systémy fizené udédlostmi

[um—
[a—

. Integrace datovych zdroju

—
[\

. Prezentace semestralnich praci

—_
(98]

. Prezentace semestralnich praci
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14. Zéapocty
Literatura:

1. Rumbauhg, J., Blaha, M., Premerlani, W., Eddy, F., Lorenson, W.: Object-oriented Modelling and Design.
Prentice Hall, 1991

2. Benes, J.: Manazerské informacni systémy. Automatizace, 2000

3. Marik a kol.: Uméla inteligence I-IV. Academia. Praha, 1999-2001

Design and Modeling of Software Systems

Annotation: The subject introduces to the design process of a software system from requirements gathering to a
detailed object-oriented design. It is based on existing development methodologies, especially object-oriented,
and the UML language will be used as a dominant formalism. The subject is oriented mainly on reliability
analysis and formal and informal methods to reduce error rate in design phases.

Lectures:

1. User requirements, system functionality definition, formal and informal procedures to user specification
2. Technical specification, structural system design, relationship of functional and non-functional require-
ments on systems
3. Description and use of UML language
4. System design using UML
5. Object-oriented design
6. Object-oriented design
7. Object-oriented design
8. Component design, module identification, guidelines for creating API
9. Distributed components, distributed systems, design and formalisms
10. Distributed system design, properties of distributed systems
11. Synchronous and asynchronous systems, event-driven systems
12. System integration, error rate, error propagation
13. Integration of systems, integration of external data sources, external dependencies
14. Design risk management, technical plan of the project

Labs, seminars:

1. Organization, safety rules, rules for credit assignment
2. User requirements, requirements specification
3. Technical specification, structural system design, functional and non-functional requirements
4. Examples of modeling in UML language - requirements and class models
5. Communication and collaboration models in UML, semestral work assignment
6. Autonomous work - object-oriented design
7. Autonomous work - object-oriented design
8. Autonomous work - component design, interface design
9. Example of distributed system design
10. Event-driven systems
11. Data source integration
12. Semestral work presentation
13. Semestral work presentation
14. Credits

References:

1. Rumbauhg, J., Blaha, M., Premerlani, W., Eddy, F., Lorenson, W.: Object-oriented Modelling and Design.
Prentice Hall, 1991
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3.6.2 A4M350SP: Open-Source programovani

Nazev: Open-Source programovani

Garant: Doc.Dr.Ing. Hanzélek Zdenék

Prednasejici: Doc.Dr.Ing. Hanzalek Zdenék / Ing. PiSa Pavel

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Dobra znalost jazyka C a alespon zdkladni zkuSenosti s multithreadovym programovanim v
POSIXovych systémech. Zakladni znalost skladby hardware pocitacovych systémi a logickych obvodu je téz
nutnou podminkou pro pochopeni probirané latky a HW, SW nédvaznosti.

Anotace: Studenti se seznami s open-source projekty a technikami ovéfenymi pfi programovani rozsahlejsich
aplikaci a operacnich systému. Budou uvedeny divody, které vedly k zalozeni projektu GNU, a vysvétleno, pro¢
miZe byt tento pfistup vhodnou platformou i pro spolupraci komerénich firem. Dale budou popséany standardni
nastroje pro tvorbu, spravu, ladéni a testovani zdrojovych kédu a zakladni skladba opera¢niho systému POSI-
Xového typu. PfedloZen bude i tivod do tvorby ovladaci pro takovéto operaéni systémy a skladby uZivatelskych
a grafickych knihoven. Zavére¢ny blok pfednisek bude zamérfen na vyuZiti popsanych technik ve vestavnych
aplikacich a pro fizeni v redlném Case.

Osnova:

1.

Uvodni slovo o pfedmétu; Open-source software, projekt GNU, licence (GPL, LGPL, ...) a operaéni
systémy vychdzejici z jeho filozofie

Vyvojové néstroje (binutils, pfekladace, debugger, autotools), knihovny (glibc, newlib, ...) a jak je pouZzivat
Linuxové distribuce: pfehled, sprava softwaru, tvorba .rpm a .deb bali¢ky. Spoluprice v open-source
komunité: posilani patchil, systémy pro spravu verzi.

Zakladni popis jadra operac¢niho systému (procesy, adresni prostory, atd).

. Ovladace zafizeni I (znakova zafizeni, obsluha pferuseni)

. Funkce spravy paméti, konzistence obsahu vyrovnavacich paméti rozdily mezi riznymi architekturami,

abstrakce na urovni OS.

7. Ovladace zafizeni II (DMA pienosy, blokova zafizeni)

12.
13.

14.

. Skladba uZivatelského prostiedi (zdkladni knihovny, souborovy systém, atd), Grafickd uZivatelska prostiedi

a knihovny: QT, GTK+

Vv

. Embedded Linux: kiizovy pfeklad, bootloadery, busybox, typické ovladace pro embedded zafizeni.
10.
11.

Vice vldknové aplikace a mechanizmy synchronizace (NPTL, Futex, atd)

Oblasti vyuziti téchto systému, primyslové fizeni (robotika, programovatelné automaty - PowerPC, Col-
dFire ), mobilni persondlni aplikace (telefony, PDA, konzole - ARM, SH)

Komunikace, sbérnice a jejich feSeni (ETHERNET, CAN, Profibus)

Podpora v OS Linux v bezpe¢nostné kritickych aplikacich a aplikacich redlného ¢asu - nanokernely, virtu-
alizace Real-time rozsifeni Linuxu, dalsi alternativy feSeni RT systému - mikrojddra, exekutivy realného
casu

Trendy a vyhled do budoucnosti

Cviceni:

1.

Uvodni sezndmeni s pouzivanym HW a SW (konkrétni architektury podle aktudlni dostupnosti kitd -
x86, ColdFire, PowerPC ¢i ARM)

Predvedeni kompilace jadra a pfipravy minimalniho souborového systému, vysvétleni, jak budou tento
zéklad déle studenti pouZivat

Uloha procvicujici napsdni minimalniho znakového ovladace

. Rozsifeni ovladace o zpracovani preruseni a pripojeni na vstupné vystupni piny
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5. Dokonéeni kompletniho ovladace s plnou infrastrukturou PCI nebo platform device

6. Rezerva na dokonceni prace na driveru. 7-11. Prace na nékteré komplexnéjsi iloze, napf. komunikace s
ovladaci motort vybavenych protokolem CANopen, aplikace nad grafickymi knihovnami vhodnymi pro
mald zafizeni, realizace ovladact dotykového displaye atd. 12-13. Prezentace vysledkd pfedchozi prace
pro ostatni ¢leny skupiny

7. Zapocet

Literatura:

1. The Linux Documentation Project http://tldp.org/

2. Popis programdtorskych technik v Unixu http://dce.felk.cvut.cz/pos/os_api/unix.html

3. GNU Operating System http://www.gnu.org/

4. Embedded Linux kernel and driver development, http://free-electrons.com.

5. Love R.: Linux Kernel Development (2nd Edition), Novell Press, 2005.

6. Corbet J., Rubini A., Kroah-Hartman G.: Linux Device Drivers (3rd Edition), O’Reilly Media, Inc., 2005,

ISBN-10: 0596005903, ISBN-13: 978-0596005900

Open-source programming

Annotation: The subject provides insight into world of open-source projects and techniques proved to be
usesfull for larger applications and operating systems development. Reasons leading to the founding of GNU
project is discussed and possible andwantages of this approach for cooperation even for commercial subjects
is shown. Usual tools used for development, debugging and source code control and functional testing are
described. Description of POSIX type operating system structure and introduction to the driver development,
user-space libraries and user graphics environments comes next. The last topic is introduction how to use earlier
described techniques and support for embedded applications development and real-time control.

Lectures:

1.

Introductory words for subject, open-source software, project GNU (GPL, LGPL, ...) and operating sys-
tems and projects based on its philosophy

. Development tools (binutils, compiler, debugger, autotools), libraries (glibc, newlib, ...) and the ways to

use them

. Linux distributions: overview, package manages, preparation of .rpm and .deb packages. Cooperation in

the open-source community: patch exchange, version control systems.
Basic operating system kernel description (processes, address spaces, etc).
Device drivers I (character devices, interrupt servicing)

Memory management, cache memory consistency maintenance for across architectures, OS level abs-
tractions.

7. Device drivers II (DMA transfers, block devices)

10.
11.

12.
13.

14.

. User-space environment structure (basic libraries, filesystem base, etc.), User graphics environments and

libraries: QT, GTK+
Embedded Linux: cross-compilation, bootloaders, busybox, usual drivers used in embedded systems.
Multi-thread applications and synchronization mechanisms (NPTL, Futex, etc.)

The target areas for described systems, industrial control (robotics, programable automates - PowerPC,
ColdFire ), mobile personal devices (cell phones, PDA, game-consoles - ARM, SH)

Communications, busses and technologies (ETHERNET, CAN, Profibus)

OS Linux support for safety sensitive and real-time applications - nanokernels, virtualisation, Linux real-
time extensions, and other alternative solutions for RT systems - microkernels, real-time executives

Future trends and development
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Labs, seminars:

1.

oS s W

7.

Introduction to used HW and SW (used architecture depends on kits availability at given time - x86,
ColdFire, PowerPC or ARM)

Presentation of kernel build process and minimal filesystem preparation, explanation of ways to use this
base for students work

Task to exercise preparation and building of minimal character device driver
Extension of the driver with interrupt processing and input/output pin connection
Finalization of the complete device driver conforming full PCI or platform device device model

reserve for previous tasks finalization 7-11. Individual work on some more complex tasks, i.e. control
of CANopen equipped motion controllers over CAN bus, development of application using graphics
libraries suitable for small devices, preparation of device drivers for some other peripherals, etc.. 12-13.
Presentation of individual results to other attendants of the seminaries

Assessment

References:

ANl

The Linux Documentation Project http://tldp.org/

GNU Operating System http://www.gnu.org/

Embedded Linux kernel and driver development, http://free-electrons.com.
Love R.: Linux Kernel Development (2nd Edition), Novell Press, 2005.

Corbet J., Rubini A., Kroah-Hartman G.: Linux Device Drivers (3rd Edition), O’Reilly Media, Inc., 2005,
ISBN-10: 0596005903, ISBN-13: 978-0596005900
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3.6.3 AOM33PIS: Primyslové informacni systémy

Nazev: Primyslové informacéni systémy

Garant: Ing. Vicek Tomas CSc.

Prednasejici: Ing. VIcek Tomas CSc.

Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Zakladni znalosti relacnich DBMS, zakladni znalosti pocitacovych siti

Anotace: Cilem pfedmétu je seznamit studenty s informacni podporou prumyslovych systémi fizenych a inte-
grovanych s vypocetnimi systémy a umoZznit jim formaln€ uvazovat o pozadavcich na tyto systémy. Pfedmét se
zabyva infrastrukturni podporou, modelovanim vyrobnich systéma a podnikii, datovych tokid v nich, funkénimi
modely a ndstroji pro modelovani nefunkciondlnich aspektl t€chto systémi, zejména otdzkami stability, kapa-
citniho planovéni, bezpe€nosti a fizeni kvality.

Osnova:

1.

A S B

10.

11.
12.
13.
14.

Informaéni systém jako ekonomicky nastroj, TCO, ROI, cena vypadku a chyb. Podnikovd informatika
a role vypoletni techniky na rdznych trovnich podniku. Druhy informace, jejich zdroje a procesy ve
vyrobnim podniku.

. Systémy fizenf{ kvality, jejich struktura a ptiklady feSeni, klasické a moderni nastroje zlepSovani kvality,

strategie planovani kvality

Informacni systémy v podniku, funkce a procesy, planovéni podnikovych zdroji (ERP), informacéni pod-
pora planovani zdroja.

Analyza a modelovani informac¢nich tokll ve vyrobnim podniku, metodologie SSADM, IDEFO.

Rizeni vztahu k zdkaznikim (CRM), call centra, fizeni podnikového obsahu/dokumentace (ECM).
Bankovni a finan¢ni systémy, elektronické vypordddvani transakci.

Systémy pro manaZerské rozhodovani: business intelligence, data mining, fizeni rizika, predik¢ni sytémy.
Telekomunikacni systémy, telematika, dohledové (SCADA) systémy

Priimyslové aspekty informacnich systému podle normy ISO 9126, nefunkcionalni pozadavky na systémy

Kapacitni pldnovani systému: odhad charakteristik transakce, formalizace, kapacita a odezva, fronty,
distribuce, Skalovatelnost

Stabilita: MTBF, uptime, robustnost systému, redundance, vlastnosti redundantnich systému

Stabilita: Navrh vysoce robustnich systému, vliv softwarovych chyb, impakt HW a SW

Bezpecnost: Systém fizeni informaéni bezpecnosti (ISMS), feseni bezpecnosti podnikovych ICT systému
Rezerva

Cviceni:

A S AN .

H_
—_ O

Organizace cviceni, pozadavky k zdpoctu, BOZP.

Systémy fizeni kvality, priklad feSeni.

Standardni soucésti IS podniku, ptiklady,

Ekonomickd aspekty informacniho systému, celkova cena vlastnictvi (TCO), névratnost.
Strukturovand analyza a modelovani informacnich toku ve vyrobnim podniku I feSeni dlohy
Strukturovand analyza a modelovani informacnich tokd ve vyrobnim podniku II feSeni ilohy
Strukturovand analyza a modelovan{ informacnich toku ve vyrobnim podniku III feseni tlohy
Telekomunikaéni, dohledové a fidici systémy.

Nefunkciondlni pozadavky, ptipadové studie.

Kapacitni planovani, fronty, latence, Skalovatelnost I

. Kapacitni planovani, fronty, latence, Skalovatelnost II
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12.
13.
14.

Stabilita systémi, pozadavky na stabilitu, ekonomicky impakt chyb a vypadka.
Reseni pro zajiténi redundance, odhady MTBF a uptime.

Priklady feSeni bezpecnosti podnikovych ICT systému, zapocet

Literatura:

1. Géla L., Pour J., Toman P.: Podnikov4 informatika. Grada Publishing, 2006
2. Basl J.: Podnikové informacni systémy. Grada Publishing, 2002

. Britton Ch., Bye P.: IT Architectures and Middleware: Strategies for Building Large, Integrated Systems.

Addison-Wesley Professional, 2004.

. Cummins F. A.: Enterprise Integration. An Architecture for Enterprise Application and System Inte-

gration. OMG Press, Wiley, 2002.

Industrial Information Systems

Annotation: The aim of this course is to make students familiar with IT support of industrial systems controlled
and integrated with computational systems, and teach students to consider respective system requirements. The
course deals with IT infrastructure support, modeling of business systems, their data flow, functional models
and methods for modeling of non-functional requiremets, with focus to stability, planing, security and quality
management.

Lectures:

1.

10.
11.
12.
13.
14.

Information system as a business tool, TCO, ROI, cost of failures and outage. Business informatics and
the role of IT on different business levels. Information types, sources a and processing.

. Quality management systems, their structures and examples, classical and contemporary approaches to

quality improvement, strategy of quality controll
Information systems, functions and processes, enterprice resource planning (ERP), IS support
Analysis and modeling of information systems in business environment, SSADM, IDEF0 methodology.

. Customer relationaship management (CRM)), call centers, document management, enterprise content ma-

nagement (ECM)

Bank and finance systems, electronic transactions.

. Managerial decision support systems: business intelligence, data mining, risk management, prediction

systems.

. Telecommunication systems, telematics, monitoring, SCADA systems.
. Industrial aspects of information systems, ISO 9126 standard (software quality), related non-funtional

system requiremets.

Capacity planning: transactions estimation, performance, response, load distribution, scalability.
Stability: MTBF, uptime, system robustness, redundance and redundant systems.

Reliability: design of robust and reliable systems, software errors, impact of HW a SW on reliability.
Security: security management of information systems, ICT security on corporate level

float

Labs, seminars:

MEE

Organization of excercises

Quality management system, example.

Standard components of IS, examples.

Business aspects of information system, total cost of ownership, return of investment.

Structured system analysis and design, modeling of information/data flow in industrial enterprise I. Task
solving
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Structured system analysis and design, modeling of information/data flow in industrial enterprise II. Task
solving

. Structured system analysis and design, modeling of information/data flow in industrial enterprise III.

Task solving

. Telecommunication, monitoring, control systems.
. Non-functional requirements, case studies.

10.
11.
12.
13.
14.

Capacity planning, queues, response, scalability. I

Capacity planning, queues, response, scalability. 11

Stability of systems, requiremets, business impact of failures and malfunction.
Solutions for redundance, estimation of MTBF a uptime.

Examples of solution for enterprise ICT security.

References:

1.

2.

Britton Ch., Bye P.: IT Architectures and Middleware: Strategies for Building Large, Integrated Systems.
Addison-Wesley Professional, 2004.

Cummins F. A.: Enterprise Integration. An Architecture for Enterprise Application and System Inte-
gration. OMG Press, Wiley, 2002.
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3.6.4 A4M77A0S: Architektury orientované na sluzby

Nazev: Architektury orientované na sluzby

Garant: Ing. Matousek Kamil Ph.D.

Prednasejici: Ing. Matousek Kamil Ph.D. / Ing. Vokiinek Jif{

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Predmét se zabyva problematikou pocitini orientovaného na sluzby (service-oriented computing —
SOC) a architektur orientovanych na sluzby (service-oriented achitectures — SOA). Budou probrany zakladn{
koncepty SOC na urovni sluZeb (popis, vyhleddvani a volani sluZeb) i jejich procesit (formalismy pro repre-
zentaci business procesu, kompozice sluZeb, transakéni mechanismy) s dirazem na vyuziti SOC pro realizaci
flexibilnich distribuovanych business aplikaci v (polo-)otevieném prostfedi (intra- i inter-enterprise).Kromé
zakladnich specifikaci a technologii webovskych sluzeb (SOAP, WSDL, UDDI, BPEL), budou dikladné pfedstaveny
i nastupujici technologie sémantickych webovskych sluzeb. Velky diraz bude kladen na reprezentacni a mode-
lovaci formalismy (RDF, RDFS, OWL). Déle budou probriny aspekty fungovani v otevifeném prostfedi (repu-
tace, trust, quality-of-service, privacy). Ackoliv je kurz koncipovan jako obecny, budou predstaveny i vybrané
SOA platformy a néstroje (Sun Glassfish, JBoss), véetné jejich vztahu ke star§im architekturdm distribuovanych
systému (CORBA, DCOM) a piibuzné problematice multi-agentnich systémi. Bude probrana metodologie
navrhu, vyvoje a nasazeni servisné-orientovanych aplikaci, a to vCetné jejich vztahu k existujicim firemnim
procesiim a organiza¢nim strukturam.

Osnova:

1. Uvod do architektur zaméfenych na sluzby (SOA), zdkladni pojmy, vztah k tradi¢nim architekturim
distribuovanych systému.

Konceptudlni model SOA. Formalismy pro modelovani SOA.
Zékladni standardy webovskych sluzeb.

Popis a vyhled4vani sluzeb. Volani sluzeb. Bezpecnost.
Business procesy. Orchestrace sluZeb.

Koordina¢ni mechanismy. Choreografie sluZeb. Transakce.
Sémantické webovské sluzby.

Sémanticky vybér sluzeb. Automatickd kompozice sluZeb.
Kvalita sluZeb (QoS). QoS vybér sluZeb.

Socialni vybér sluzeb. Trust a reputace v otevienych SOA.

D Al

—
—_ O

. Platformy a néstroje pro SOA L

—
[\

. Platformy a néstroje pro SOA II.

—
(98]

. Metodologie navrhu, vyvoje a nasazeni SOA. Navaznost na firemni struktury a procesy.
14. Oteviend témata v SOA, trendy, vyhled do budoucna.

Cviceni:

Uvod do tvorby webovych sluZeb a klientd.

Vybér tématu semestralni prace, SOA navrh.
Schvéleni tématu, zadani semestralni prace.
Névrh feSeni semestralni préce.

Implementace klientd k pfipravenym sluzbdm 1.
Implementace klientd k pfipravenym sluzbam 2.
Névrh a implementace rozhrani vlastnich sluzeb 1.
Névrh a implementace rozhrani vlastnich sluZeb 2.

A A o

Implementace logiky webovych sluzeb 1.
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10. Implementace logiky webovych sluzeb 2.
11. Tvorba jednoduchého klientského rozhrani.
12. Nasazeni a testovani aplikace.

13. Rezerva.

14. Kontrola a odevzdani semestralnich praci.

Literatura:

1. Service-Oriented Architecture (SOA): Concepts, Technology, and Design (The Prentice Hall Service-
Oriented Computing Series from Thomas Erl)
2. Hao He: What Is Service-Oriented Architecture, September 30, 2003 [online: http://www.xml.com/pub/a/ws/2003/09/

3. GlassFish Project - Documentation Home Page [online: https://glassfish.dev.java.net/javaee5/docs/DocsIndex.html]

Service Oriented Computing

Annotation: The lecture focuses on service-oriented computing (SOC) and service-oriented architecture (SOA).
Basic concepts of SOC will be explained on the service level (service description, discovery and invocation)
and process level (business process formalization, service composition, transaction mechanisms) with respect
to SOC utilization for flexible business applications implementation in (semi-)open environment (intra- i inter-
enterprise). Besides basic web-services specifications and technologies (SOAP, WSDL, UDDI, BPEL) the up-
to-date technologies for semantic web-services will be introduced. Great emphasis will be put on representation
and modeling formalisms (RDF, RDFS, OWL). Open environment operation aspects will be also presented
(reputation, trust, quality-of-service, privacy). The goal of the course is to bring general overview, but par-
ticular SOA platforms and tools (Sun Glassfish, JBoss) will be also introduced including comparison to older
distributed systems architectures (CORBA, DCOM) and related domain of multi-agent systems. The design
methodology, implementation, and deployment will be explained with relation to existing business processes
and organizational structures.

Lectures:

1. Introduction to Service oriented Architecture (SOA), basic terms, relation to traditional architectures of
distributed systems.

SOA conceptual model. Formalism for SOA modeling.

Basic standards for web-services.

Services description and discovery. Services invocation. Security.
Business processes. Services orchestration.

Coordination mechanisms. Services choreography. Transactions.
Semantic web-services.

Semantic services discovery. Automatic services composition.

A S B AN A e

Quality of service (QoS). QoS based discovery.

H
e

Social services discovery. Trust and reputation in open SOA.
. Platforms and tools for SOA 1.
. Platforms and tools for SOA II.

. Methodologies for design, implementation and deployment in SOA. Design methodology. Integration
with business processes and structure.

p—
W N =

14. Open issues in SOA, trends and future.
Labs, seminars:

1. Introduction to web-services and clients development.
2. Semestral work theme, SOA design.
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Semestral work assigment..

Semestral work design.

Client implementation for pre-prepared web-services 1.

Client implementation for pre-prepared web-services 2.

Design and implementation of interface for semestral work services 1.

Design and implementation of interface for semestral work services 2.

oo AW

Web-services logic implementation 1.

10. Web-services logic implementation 2.

11. Implementation of basic client user interface.
12. Deployment and testing.

13. Reserve.

14. Semestral work examination.
References:

1. Service-Oriented Architecture (SOA): Concepts, Technology, and Design (The Prentice Hall Service-
Oriented Computing Series from Thomas Erl)

2. Hao He: What Is Service-Oriented Architecture, September 30, 2003 [online: http://www.xml.com/pub/a/ws/2003/09/-
3. GlassFish Project - Documentation Home Page [online: https://glassfish.dev.java.net/javaee5S/docs/DocsIndex.html]
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3.6.5 AAM33TVS: Testovani a verifikace software

Nazev: Testovani a verifikace software

Garant: Ing. Maiik Radek CSc.

Prednasejici: Ing. Mafik Radek CSc.

Semestr: Z

Rozsah: 2p+2c

Kredity: 6

Anotace: Predmét predstavi matematické a teoretické zaklady nutné pro zvladnuti problematiky testovani
software, vCetné definic zdkladnich pojma (spolehlivost, korektnost SW systému atd.) Dtiraz bude kladen na
nastroje a techniky pouZitelné pro vyhodnoceni korektnosti a kvality SW systémt. Prvni ¢ast pfedmétu se
zabyva existujicimi metodami pro testovani (metody Cerné a bilé skifiiky, formalni metody, funkcni a struk-
turdlni analyza), véetné metod pro redukci poctu testil a jejich automatizaci.Druhd ¢ast pfedmétu se soustied{
na metody pro formdlni verifikaci SW systému. Budou probrany formalismy pro popis dynamickych vlastnosti
SW systémi (Z-notace, temporalni logiky) a mechanismy pro jejich automatickou verifikaci (model checking,
theorem proving).

Osnova:

Uvod do testovani a verifikace SW

PoZadavky a specifikace na SW systém

Pojem chyby software, kategorizace chyb. Kritéria korektnosti a pouZzitelnosti.

Testovani metodami cerné, Sedé a bilé skifiiky

Efektivizace metod testovani bilé skifiiky. Strukturdlni analyza. Invarianty a jejich omezeni.
Statickd a dynamickd analyza. Analyza datovych toku.

Integracni a z4téZové testy.

Formélni specifikace programu: z-notace, temporalni logiky

A S I S

Verifikace metodami automatického dokazovani

H
e

Automatick4 verifikace metodou model checking

[
—

. Axiomaticka a funkcionalni verifikace

—
\S]

. Verifikace distribuovanych a otevienych systému

—
(98]

. Nastroje pro testovani a verifikaci SW
14. Oteviena témata v testovani a verifikaci SW. Vyhled do budoucna.

Cviceni:

Organizace cviceni, podminky zdpoctu

Presentace systému pro testovani a verifikaci software
Presentace systémt pro testovani a verifikaci software
Presentace systému pro testovani a verifikaci software
Zadani semestralni prace 1

Vypracovani semestralni prace 1

Vypracovani semestrélni prace 1
Vypracovani semestrdlni prace 1

A S I S

Vypracovani semestralni prace 1

_
e

Zadani semestralni prace 2

—_—
—

. Vypracovani semesteralni prace 2

—
\S]

. Vypracovani semesteralni prace 2

—
(98]

. Vypracovani semesteralni prace 2

._
n

. Udé€leni zapocta
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Literatura:

1. Paul Ammann and Jeff Offutt, Introduction to Software Testing, Cambridge University Press, Cambridge,
UK, ISBN 0-52188-038-1, 2008.

2. Systems and Software Verification: Model-Checking Techniques and Tools by B. Berard, M. Bidoit, A.
Finkel, and F. Laroussinie, Springer; 2001

Software Verification and Testing

Annotation: This course will introduce the theoretical foundations and mathematical concepts necessary for
rigorous software testing, including the definitions of fundamental system characteristics, such as reliability,
robustness and correctness of the software system. We will emphasize the techniques and abstract tools ne-
cessary for validation of the correctness and reliability characteristics of the software. In the first part of the
course, we will introduce the existing techniques and paradigms for system testing (black/white box, formal
methods, structural analysis), including the methods for test number reduction and automation. The second
part of the course will concentrate on formal methods for system verification. We will introduce the formal
frameworks necessary for the dynamic descripton of system properties (Z-notation, temporal logic) and the
applicable verification methods (model checking, theorem proving) working on these representations.

Lectures:

. Introduction to testing and validation

. System requirements and specifications

. Software defects, their characterization and categorization. Correctness and usability criteria.
. Black, grey and white box testing.

. White box teting optmization. Structural analysis.

. Static and dynamic analysis, data flow analysis.

. Integration and load testing.

. Formal program specifications, Z-notation, temporal logic.

O 00 3 O Lt A~ W N =

. Verification by automated theorem proving methods.

—_
o

. Verification automation by model checking.
11. Axiomatic and functional verification.

12. Verification of open and distributed systems.
13. Testing and verification tools.

14. Future of software tsting and verification.

Labs, seminars:

. Organization, structure presentation
. Presentation of testing and validation systems
. Presentation of testing and validation systems

. Presentation of testing and validation systems

1
2
3
4
5. Project definition and assignments - Project 1
6. Project work - Project 1
7. Project work - Project 1
8. Project work - Project 1
9. Project work - Project 1
10. Project definition and assignments - Project 2
11. Project work - Project 2

12. Project work - Project 2
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13. Project work - Project 2
14. Grading

References:

1. Paul Ammann and Jeff Offutt, Introduction to Software Testing, Cambridge University Press, Cambridge,
UK, ISBN 0-52188-038-1, 2008.

2. Systems and Software Verification: Model-Checking Techniques and Tools by B. Berard, M. Bidoit, A.
Finkel, and F. Laroussinie, Springer; 2001
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3.6.6 A4M77WA2: Vyvoj webovych aplikaci 2

Nazev: Vyvoj webovych aplikaci 2

Garant: Ing. Matousek Kamil Ph.D.

Prednasejici: Ing. Jisl Pavel / Ing. Matousek Kamil Ph.D.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Vyvoj webovych aplikaci 1

Anotace: Pfredmét se zaméfuje na popis a praktické pouziti aplikacnich serverti a frameworki pro vyvoj
webovych aplikaci. Budou vysvétleny vlastnosti a pouziti aplikacnich serverd. Déle pak obvykle pouZivané
databdze, jejich nadstavby (abstrakéni vrstvy - persistence) a integrace s aplikaénimi servery a frameworky.
Budou rozebrany zakladni vlastnosti webovych frameworkt: usnadnéni vyvoje, odstinéni HTTP protokolu a
rozdilnych prohliZe¢t, datovych zdrojd, konfiguraci serveru a otiazek bezpecnosti. Dile také jejich navaznost
na metodologii vyvoje (automatické testy, nasazeni). Kurz bude ukoncen rozdélenim a pfehledem pouzivanych
frameworkd (AJAX frameworky, klasické frameworky, JSP frameworky a rapid prototyping frameworky).

Osnova:

—_ = = =

A A Al o b e

Webové inZenyrstvi, soucasny stav webu

Aplikacni servery, ndvrhova pravidla

Platforma aplikacnich servert I: J2EE

Platforma aplikacnich servert II: .NET

Webové sluzby, standardy pro webové sluzby
Databize, persistencni frameworky a jejich integrace
Zakladni vlastnosti web frameworkd

Prehled web frameworkd I

Prehled web frameworki II

Prehled web frameworkd 1T

. Frameworky na strané klienta

. Navaznost webovych frameworki na metodiky vyvoje webovych aplikaci
. Kvalita webovych aplikaci, analyza, statistiky, ladéni vykonu

14.

Bezpecnost webovych aplikaci

Cviceni:

0NNk w =

—_— e e
A WO = O

Organizace cviceni, zaddvani domécich dloh, semestralnich praci
Navrh aplikace zaloZené na webovém frameworku a aplikaénim serveru
Navrh aplikace zaloZené na webovém frameworku a aplika¢nim serveru
Navrh aplikace zaloZené na webovém frameworku a aplikaénim serveru
Navrh aplikace zaloZené na webovém frameworku a aplikacnim serveru
Kontrola stavu semestrélnich praci

Prezentace vysledkii navrhi aplikace

Kvalita webovych aplikaci, ladéni vykonu

Prace na semestralnim projektu

Prace na semestralnim projektu

. Prace na semestralnim projektu

. Prace na semestralnim projektu

. Prezentace semestralnich projektt
. Zéapocet
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Literatura:

1. McGovern, J.: Java 2 Enterprise Edition 1.4. John Wiley and Sons, 2003.
2. Murach, J.: ASP.NET 2.0 Web Programming with C# 2005. Murach.
3. Asleson, R., Schutta, N. T.: Pro Ajax and Java Frameworks. Apress, 2006.

Web Applications Development 2

Annotation: This course provides description and practical usage of application servers and frameworks for
developing web applications. It will provide description of application servers, their basics and design rules,
persistence frameworks for database connections and integration with application servers. For developing web
applications, we will describe properties of different web frameworks, both server and client side. Introduction
to the quality analysis and optimization of web applications and introduction into web security will be also
provided.

Lectures:

. Web engineering, current state of the Web

. Application servers, design rules

. Application server platform I: J2EE

. Application server platform II: .NET

. Web services, standards for web services

. Databases, persistent frameworks and their integration
. Basic properties of web frameworks

. Web frameworks overview I

O 00 1 N Lt & LW N~

. Web frameworks overview II

. Web frameworks overview III

11. Client-side frameworks

12. Methodology of web application design and development

—
=)

13. Quality of web applications, analysis, statistics and optimization
14. Security of web applications

Labs, seminars:

—

. Introduction, homework and seminar work assignment

. Design of application using web framework and application server
. Design of application using web framework and application server
. Design of application using web framework and application server
. Design of application using web framework and application server
. Review of designed applications

. Presentations

. Quality testing and optimization of applications

. Individual work on seminar work

O 00 1 O Lt A W

—_
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. Individual work on seminar work
11. Individual work on seminar work
12. Individual work on seminar work
13. Presentations of seminar works
14. Credit

References:

1. McGovern, J.: Java 2 Enterprise Edition 1.4. John Wiley and Sons, 2003.
2. Murach, J.: ASPNET 2.0 Web Programming with C# 2005. Murach.
3. Asleson, R., Schutta, N. T.: Pro Ajax and Java Frameworks. Apress, 2006.
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3.6.7 A4B33DS: Databazoveé systémy

Nazev: Databazové systémy

Garant: Doc.Ing. Kouba Zden¢k CSc.
Prednasejici: Doc.Ing. Kouba Zdenék CSc.
Semestr: L

Rozsah: 2p+2c

Kredity: 6

Prerekvizity: Operacni systémy a sité

Anotace: Databizové systémy, webové aplikace

Osnova:

1.

A o

*

9.
10.
11.
12.

13.
14.

Zékladni typy architektury informacniho systému (klient-server, multi-tier, tenky klient), analyza in-
formacnich tokid, UML use-case diagramy

Zéklady modelovéni dat, E-R diagramy, relaéni model, API pro pfistup do databdze, JDBC

Integritni omezeni, referen¢ni integrita, normalni formy

Dotazovani v relacnich databézich, zaklady jazyka SQL, referen¢ni integrita v SQL

Pokrocilé dotazy, agregacni funkce, vnorené dotazy.

Cursor, view, uloZené procedury, triggery

Transakce, jejich serializovatelnost, zamykéni, stupn€ izolovanosti, uvdznuti transkaci, jeho prevence a
feSeni

UML class diagramy, sekvencni diagramy

Objektoveé-relacni mapovani, persistence objektti a API pro pfistup k nim (JPA)

Névrh multithreadovych aplikaci a zasady jejich implementace, UML aktivity diagramy

Zakladni ndvrhové vzory (design patterns)

Prehled komponentovych architektur (CORBA, COM, EJB) a komunikacnich protokoli (RPC, RMI,
IIORB, JMS, http, web services)

Navrh distribuovaného systému s komponentovou architekturou, webové rozhrani

Enterprise aplikace a hlavni problémy jejich ndvrhu (load balancing, replikace dat)

Cviceni:

—

D e Al i

—_— = = =

Organizace cviceni, bezpecnost, sestaveni pracovnich skupinek
Zéklady rela¢niho modelovani

Tvorba konceptudlniho modelu

Aplika¢ni rozhrani databdze, zptisoby pripojeni

Tvorba logického datového modelu

Interaktivni sestavovani dotazi

Praktické piiklady vyznamu transak¢éniho zpracovani

Realizace zvoleného datového modelu v prostiedi relacni databaze
Objektové-relacni mapovani

Samostatnd prace

. Samostatnd price
. Samostatna prace
. Odevzdani a prezentace vysledkil pracovnich skupin
14.

Odevzdanf a prezentace vysledkl pracovnich skupin, zapocty

Literatura:

1.
2.
3.
4.

Pokorny, J., Halaska, I.: Datab4dzové systémy. Praha, CVUT, 1998

Benes, J.: Manazerské informacni systémy. Automatizace, 2000

Marik, V. a kol.: Umél4 inteligence IV. Praha, Academia, 2001

Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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Database Systems

Annotation: Database Systems, Web Applications

Lectures:

1. Basic information system architectures (client-server, multi-tier, thin client), analysis of information
flows, UML use-case diagrams

. Basic data modeling, E-R diagrams, relational model, database access API, JDBC

. Integrity constraints, referential integrity, normal forms

2
3
4. Querying in relational databases, SQL basics, referential integrity in SQL
5. Advanced queries, aggregation functions, nested queries

6. Cursor, view, stored procedures, triggers

7

. Transactions, their serializability, locking, isolation levels, transaction deadlock, its prevention and reso-
lution

o)

. UML class diagrams, sequence diagrams

Nel

. Object-relational mapping, object persistence and access API (JPA)
10. Design of multithreaded applications and guidelines for their implementation, UML activity diagrams
11. Basic design patterns

12. Overview of component architectures (CORBA, COM, EJB) and communication protocols (RPC, RMI,
IIORB, JMS, http, web services)

13. Design of a distributed system with component architecture, web-based interface
14. Enterprise applications and major design problems (load balancing, data replication)

Labs, seminars:

. Organization of labs, safety rules, making up working groups

. Basics of relational modeling

. Conceptual model creation

. Application interface of a database, connection methods

. Logical data model creation

. Interactive query composition

. Practical examples of transactional processing significance

. Realization of selected data model in the relational database environment

O 00 3 N Lt B~ W N ==

. Object-relational mapping

—_
=)

. Autonomous work

11. Autonomous work

12. Autonomous work

13. Submission and presentation of the working group results

14. Submission and presentation of the working group results, credits

References:

1. Kroha, P.: Objects and Databases. McGraw-Hill Book Company, London, 1993
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4 Vysvétlivky a rejstrik

Rozsah Z celkové Casové ndrocnosti piedmétu se vypolitiva pocet eurokrediti. Tydné: p—piednasky, s—
semindfe, p—pocitatova cviceni, I-laboratorni cvi¢eni, d—domdci piiprava. z—pfiprava na zkousku celkovy
pocet hodin. U oborovych pfedmétd se standardné prepoklada 2p+2(scl)+4d+20z.

Semestr L-letni, Z—zimni
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Rejstrik

Garanti

Doc.Dr. Péchoucek Michal MSc., 81, 115, 120

Doc.Dr.Ing. Sdra Radim , 156

Doc.Dr.Ing. Bednatik Michal , 43

Doc.Dr.Ing. Hanzalek Zdenék , 65, 108, 135,
184

Doc.Dr.Ing. Matas Jiii , 83, 104, 148

Doc.Ing. Snorek Miroslav CSc., 46, 140

Doc.Ing. Holub Jan Ph.D., 59

Doc.Ing. Jelinek Ivan CSc., 21, 30, 33

Doc.Ing. Kocourek Petr CSc., 138

Doc.Ing. Kouba Zdenék CSc., 87, 102, 128,
144, 161, 180, 182, 198

Doc.Ing. LaZansky Jifi CSc., 71, 74, 89

Doc.Mgr. Habala Petr Ph.D., 19, 26

Ing. Susta Richard Ph.D., 40, 130

Ing. Zelezny Filip Ph.D., 79, 122, 153

Ing. Berka Roman Ph.D., 174

Ing. Boh4c Leos Ph.D., 68

Ing. Fischer Jan CSc., 62, 142

Ing. Jakovenko Jifi Ph.D., 56, 132

Ing. Klema Jifi Ph.D., 112

Ing. Kubalik Jifi Ph.D., 117

Ing. Marik Radek CSc., 193

Ing. MatouSek Kamil Ph.D., 190, 196

Ing. Svoboda Tom4s Ph.D., 24

Ing. Vicek Tomas CSc., 92, 95, 187

Ing. Werner Tom4s Ph.D., 50

Prof.Ing. Skvor Zbyné&k CSc., 53

Prof.Ing. Zara Jiti CSc., 158, 163, 168

Prof.Ing. Hlava¢ Vaclav CSc., 146, 150, 171

Prof.Ing. Navara Mirko DrSc., 35, 77

Prof.Ing. Slavik Pavel CSc., 97, 99, 165, 177

Prof RNDr. Stépankova Olga CSc., 125

Prof. RNDr. Demlova Marie CSc., 28, 38, 106

Prof RNDr. Ptak Pavel DrSc., 17

TBD, 52, 86, 101, 110, 111

Kédy

AOBOILAG, 17
AOBOI1LGR, 28
AO0BO1PSI, 35

AO0B35SPS, 40
AO0B36APO, 46
AOB36PR1, 21
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AOB36PR2, 30
AOM33PIS, 187
AOM35PII, 130
A3B330SD, 71
A4BOIDMA, 19
A4BO1JAG, 38
A4BOIMA2, 26
A4BOINUM, 77
A4BO2FYZ, 43
A4B17EAM, 53
A4B32PKS, 68
A4B33ALG, 33
A4B33DS, 87, 102, 128, 144, 161, 180, 198
A4B33FLP, 79
A4B330PT, 50
A4B330SS, 74, 89
A4B33RPZ, 83
A4B33S], 92
A4B33ZUI, 81
A4B34EM, 56
A4B35PSR, 65
A4B38DSP, 59
A4B38NVS, 62
A4B39TUR, 97
A4B39WAL, 99
A4BTTASS, 95
A4B99BAP, 52
A4B99RPH, 24
A4B99SVP, 86, 101
A4MO1TAL, 106
A4M33AU, 125
A4AM33BIA, 117
A4M33DZO, 146
A4AM33MAS, 120
A4AM33MPV, 148
A4AM33NMS, 182
A4M33PAH, 115
A4AM33PAL, 104
A4AM33RZN, 112
A4AM33SAD, 122, 153
A4M33TDV, 156
A4M33TVS, 193
A4AM33TZ, 150, 171
A4AM34ISC, 132



A4M35KO, 108
A4M350SP, 135, 184
A4M36PAP, 140
A4M38AVS, 142
A4M38KRP, 138
A4M39APG, 163
A4M39DPG, 168
A4M39MMA, 174
A4M39NUR, 165
A4M39VG, 158
A4M39VIZ, 177
A4MTTAOS, 190
A4MTTWA2, 196
A4M99DIP, 111
A4M99SVP, 110

Predméty

Reseni problémi a hry, 24

3D pocitacové vidéni, 156

Algoritmizace, 33

Algoritmy pocitacové grafiky, 163

Aplikace vestavnych systému, 142

Architektura pocitaci, 46

Architektury orientované na sluzby, 190

Architektury softwarovych systému, 95

Automatické uvaZovani, 125

Bakalérska prace, 52

Biologicky inspirované algoritmy, 117

Databazové systémy, 87, 102, 128, 144, 161,
180, 198

Datové struktury pocitacové grafiky, 168

Digitélni obraz, 146

Diplomova prace, 111

Diskrétni matematika, 19

Distribuované systémy a pocitacové site, 59

Elektfina a magnetismus, 53

Elektronika a mikroelektronika, 56

Funkciondlni a logické programovani, 79

Fyzika pro OI, 43

Integrované systémy na Cipu, 132

Jazyky,automaty a gramatiky, 38

Kombinatoricka optimalizace, 108

Komunikac¢ni rozhrani pocitaci, 138

Linearni Algebra, 17

Logika a grafy, 28

Matematickd analyza, 26

Metody pocitacového vidéni, 148

Multi-agentni systémy, 120

Multimédia a pocitacovd animace, 174

Navrh a modelovani softwarovych systémt, 182

Navrh uzivatelského rozhrani, 165
Navrh vestavénych systéma, 62
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Numerické metody, 77

Open-Source programovani, 135, 184

Operacni systémy a databaze, 71

Operacni systémy a sité, 74, 89

Optimalizace, 50

Planovani a hry, 115

Pocitacové a komunikacni sité, 68

Pokrocila algoritmizace, 104

Pokrocilé architektury pocitacad, 140

Pokrocilé metody reprezentace znalosti, 112

Primyslova informatika a internet, 130

Primyslové informaéni systémy, 187

Pravdépodobnost, statistika a teorie informace,
35

Programovani 1, 21

Programovéni 2, 30

Programovani systému redlného Casu, 65

Rozpoznavéni a strojové uceni, 83

Softwarové inZenyrstvi, 92
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