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Prednaska 4
Algoritmické mysleni

COREO013 Vyvoj softwarovych systému: od myslenky k funkénimu reseni

1 COREO013/Barbora Bihnova



4. Algoritmické mysleni

— Algoritmicke mysleni
— Programovani jako koncept
— Jak vypada prace programatora

— Programovani prakticky

Domaci prace a pfiprava na tuto prednasku
— Proklikejte si portal iMysleni

— Proklikejte si portal CS Unplugged
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https://imysleni.cz/
https://csunplugged.org/en/
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Algoritmické mysleni

— Algoritmickeé (informatické) mysleni nam umoznuje
— vzit slozity problém,
— pochopit, v Cem je jeho podstata, a
— vyvinout mozna reseni.

— Tato reSeni pak muzeme predstavit zpusobem,
— kterému porozumi pocitac, clovek nebo oba.

— Programovani rika pocitaci, co ma délat a jak to ma délat.

— Algoritmické mysleni umozni rozmyslet, co presné chceme pocitaci zadat.
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Pilire algoritmického mysleni

— Dekompozice
— rozdéleni sloziteho problemu nebo systému na mensi, [épe zvladnutelne Casti
— Rozpoznavani vzoru
— hledani podobnosti mezi problémy a v ramci kazdéeho z nich
— Abstrakce
— zamerit se pouze na dulezZité informace, ignorovat nepodstatné detaily
— Algoritmy
— vyvoj podrobného reseni problému nebo pravidla, ktera je treba pri reseni problému

dodrzovat
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Algoritmy

Input
User inputs their name

— Algoritmus je plan, sada podrobnych

Store user’s input in name variable

pokynu k vyreseni probléemul. Outout
‘Hello’ + name

— Algoritmus musi byt jasny.
Qutput
Musi mit pocatecni bod, konecny bod How old are you?

a sadu jasnych pokynU mezi nimi.
— Pocitace jsou jen tak dobré, jak dobre

jsou algoritmy na pozadi. vES

Dutput

Is age »= 707 ‘You are aged to perfection!’

“You are a spring chicken!’

F 1
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Algoritmy v kazdodennim zivote

— Vareni podle receptu
— Manual na sestaveni nabytku
— Vyhledavani pojmu ve slovniku

— Scitani pod sebou

— Skladani puzzle

— Zavazovani tkanicek
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Radici algoritmy
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WHAT'S THE FASTEST WAY TO
ALPHABETIZE YOUR BOOKSHELF?
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http://www.youtube.com/watch?v=WaNLJf8xzC4

Bubble Sort

— Vezmeme prvni prvek a
vymenujeme jej za kazdy
nasledujici prvek, dokud jsou
ve spatném poradi. Az

“probubla” na svou pozici,

opakujeme postup s dalsim

prvkem.

- MUNI
9 COREO013/ Barbora Buhnova I



Bubble Sort
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818560 comparisons
= 9.5 days

Bubble Sort

A BB |I|I|I|I|I|I|LH| vvvvvvvvvvvvvvv

1280 books

T =

—



Insertion Sort

— Seradime prvni dva prvky,
poté bereme kazdy dalsi

prvek a vkladame jej na

spravnou pozici v serazené \,1
casti seznamu. ,K HiRe NIRIBIRIRINIE

— SORTED
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Insertion Sort
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409280 comparisons

5 days

Insertion Sort
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Quick Sort

— Vybereme nahodny prvek,

PARTITION

zbylé rozdelime, jestli patri
nalevo nebo napravo od néj.
Toto opakujeme nkrat,

dokud nerozdélime seznam .B : I‘IIM I I‘ Al ll o« B ;L I|w II :
na malé podcasti, které

doseradime napfr. insertion

sortem.
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Quick Sort
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1280 comparisons

11776 seconds

3.3 hours

QuickSort
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PROGRAMOVANI
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Zakladni pojmy

Algoritmus

— serie instrukci vedouci ke splnéni urciteho ukolu

Program

— spustitelny software, bézi primo v OS pocitace

Programovaci jazyk

— sada prikazd, znakd a klicovych slov, vlastni syntax

Syntax

// display a menu of all available models

db.getView( 'room loops', 'models’,
function (err, data) {

}
):

if (err) {
return alert(err);
}
var n = data.rows.length;
for (var i = 0; i < n; ++4i) {
var doc = data.rows|[i].Xey;
var 8 = url + '?modelids' + doc. id;
$('<1i/>").append(§('<a>")
.attx('href’',s)
.text(doc.name))
appendTo( '#navigatorlist');
}
var p = §$('<p/>').appendTo( '#content’');
p.append( $('<a/>').text{ 'Home').attx( 'href’',url) );
p.append{ document.createTextNode( three spaces ) );
p.append( $('<a/>').text{'Back’).attx( href’',url) );

$('<p/>")
+text( 'Please select a model in the list below.' )
appendTo( '#content’);

var prompt = n.toString() + ' model’
+ pluralSuffix( n ) + dotOxColon{ n );

$('<p/>').text( prompt ).appendTo('#content’);

— pravidla jak psat a strukturovat kod v konkrétnim programovacim jazyce
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Zakladni pojmy

— Zdrojovy kod

— kod napsany v nejakém programovacim jazyce

— Bytecode

— mezistupen mezi zdrojovym a strojovym kodem, kod Citelny virtualnim strojem

— Strojovy kdd

— serie instrukci uréena primo pro procesor

— Prekladac (kompilator)
— software, ktery preklada zdrojovy kéd do strojového
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Zdrojovy kod, byte code, strojovy kod
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backage store;

IRSVES

=

* Write a description of class Store here.
&

* @author (your name)

* @version (@ version number or a date)

* f

public class Store

1B81{
private Product[] products; // products stored in the store
/! Y
* Constructor for objects of class Store
:a,—l.,-
public Store()
B i
products = new Product[12];
products[@] = new Product('psn");
products[1] = new Product("bock");
]
E |"- EXS
* An example of a method - replace this comment with your oun
&
* @param ¥ a sample parameter for a method
* @return the sum of x and ¥
*f
public Product findProduct(String name)
B i
Jifor (int 1 = @; 1 < products.length; i++) {
£ if ((products[i] != null) &% (products[i].getName() == name)) {
' return products[i];
iy .
A
int i = @;
B while (i < products.length) {
=] if ((products[i] != null) &% (products[i].getName() == name)) {
return products[i];
¥
1++}

¥

return new Product(”Not Found!");

Epex 2 =

I ]
™
#| %0 # & lproductsl [[Lstore/Product;l lkinit:l 0( )W
ICodel ILineNumberTablel ILocalVariableTablel Hhisl Lstaor
e/Store;l [FindProductl #({Ljava/lang/String; iLstore/Product
;0 Inamel ILjavaslang/String;l 110 1I0 StackMapTablel
SourceFilel
Store.javas
Mot
found!l IstoresStorel [Javaslang/Objectl I{Ljavaslang/5trin
g vl lgetNamel 00 )Liava/lang/String; !

Il zstore/Products [ &1 lpena 'l lbooks {

0. 1000 F£O00  L*. 0#0
%op 7 D YD 1S*° O YI. (5% 1 T

0 0+00 &0 00 00000 ~00 8l=+" B¢
&F° 128 1% 129 1+

£ (2%, Igy=» YN. 0® 00 00 * {O0)!=®=¢(, ./
i

1 8101 8000 600 0 010G B0l

01101010011010100010110110010010101100101010101001010101
01111000101011110001101110111000101010010101001101010100
01010100010010010110101000101001011100011001010100100110
00110101010111101011011110100100100010110101010100000101
00110101001101010001011011001001010110010101010100101010
10111100010101111000110111011100010101001010100110101010
00101010001001001011010100010100101110001100101010010011
00011010101011110101101111010010010001011010101010000010
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Co musi umét pocitac / programovaci jazyk?

Pocitat

— procesor, graficka karta
— sekvence, podminky, cykly

Pamatovat si
— hard disk, RAM
— promenné

Komunikovat
— klavesnice, mys, sitova karta
— input a output

Znovuvyuzivat
— funkce, objekty, knihovny, moduly
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Zakladni prvky programovacich jazyku

— Promeénné
— Mista, kam mUzeme ukladat data a vysledky v pribehu béhu programu

—  Funkce

— Pojmenované skupiny prikazu, které mizeme pouzivat opakované iv jinych ¢astech
kodu

— Datové typy
— Druhy hodnot pouzivané v daném jazyce, definuji jejich vyznam a operatory a funkce,
které na né mizeme pouzit. Kazdy typ ma svuj obor hodnot.

— Knihovny, moduly
— Sada jiz definovanych funkci, které muzeme pouzit ve svém kodu.
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Proménné

— Nazev promeénné
— Ulozena hodnota
— Datovy typ
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Proménné

int cislo = 5;

o o t N 1 ;
datovy /Jv i1nt X '\\ iméno int cislo

Yy cislo = 5;
typ proménné

hodnota proménné

(TR L
@ mmemiiINE
W T AR
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Zakladni datové typy

— Integer
— Cele Cislo, napr. 19

— Float (floating-point number)
—  Cislo s plovouci Fadovou ¢arkou - zndzorfiuje realna ¢isla, napf. 3.14

— String
— Retézec - znazorfiuje posloupnost znakd (slovo, text, ...), napf. “\Hello, World!”
— Boolean
— Pravdivostni hodnota, muze nabyvat pouze hodnot true a false
— Array
— Pole - struktura, ktera znazornuje posloupnost hodnot, napr. [1, 4, 19, 3, 800]

MUNI
1
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Podminky

— Prikaz if umoznuje vétveni programu.

— V pripade, ze je splnéna podminka, spusti se

blok kodu v if strukture. Pokud splnéna neni,
tento blok se preskoci. true
— 1f (1s raining): |
- w7 y if
print (“I"11 stay home.”) Vatey

else:

print (“Let’s go out!”)

24 COREO013/ Barbora Buhnova
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Cykly

— umoznuji nam opakovat blok kodu podminka
falseé ' true
_ while
— opakuje se dokud je splnena vstupni podminka
: telowhile
cyklu

_ for

— opakuje se pro kazdou polozku v sekvenci

MUNI
1
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CT I - T o T S W Ty N Y
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Compiler Explorer - odkaz na ukazku

8 +- v Python 3.10 * @ @ Compiler options...
A Python h A~ 9 Output.™ WFilter..™ B Libraries 4 Overrides =+ Add new..~ ¢ Addtool..™
def add(a, b): 1 1 @ LOAD_CONST @ (<code object add at @x556e81285c38, file "example.py”, line 1>)
return a + b 2 2 LOAD CONST 1 ("add")
3 4 MAKE_FUNCTION 8
print({"Hello World!") Ll & STORE_MWAME @ (add)
X =58 =
y =9 6 4 3 LOAD NAME 1 (print)
_ 7 16 LOAD_CONST 2 ('Hello wWorld!")
print(add(x, y)) 8 12 CALL_FUNCTION 1
2 4 POP_TOP
18
11 5 16 LOAD_CONST 3 (6)
12 18 STORE_MNAME 2 (x)
13
14 6 26 LOAD CONST 4 (9)
5 22 STORE_NAME 3 (y)
16
17 2 24 LOAD NAME 1 (print)
18 26 LOAD_NAME 8 (add)
19 28 LOAD NAME 2 (%)
20 39 LOAD NAME 3 (y)
21 32 CALL FUNCTION 2
22 34 CALL_FUNCTION 1
23 36 POP_TOP
24 38 LOAD_CONST 5 (None)

L
=Y
o

RETURN_VALUE


https://compiler-explorer.com/z/frbh3bsfh
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Proceduralni

— Linearni pfistup k programovani, postaveny na funkcich a podprocesech
— Ma globalné oddélenou datovou cast od funkcni, ktera s temito daty pracuje
— Napr. C, Rust, Python, MATLAB, Go, ...
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Proceduralni - Angry Birds

Lekce 2: Programujeme s Angry Birds °

Pokyny
@ "Ted'mi pomoz dostat se k prasatku jakymkoliv zpisobem!” %)
Bloky Pracovni prostor: 'O Zaéit znovu <[> Zobrazit kéd
— e moveForward () ;
osun se vpre
5 for (var countZ2 = 0; count2 < 6; count2++) {

7
otoc se B A2 opakuj &2 krat
_ e - for (var count = 0; count < 2; count++) {
elej | opaku 8:’ rat
; moveForward () ;

: déle . :
m Krok otoC se élej | posun se vpred }

_otoc se turnRight ()
}

posun se vpred moveForward () ;
turnLeft (),
posun se vpred moveForward ()
otoé se turnLeft () ;
opakuj EXD krat for (var count3 = 0; count3 < 4; count3++) {
délej \Eosuh se vpred moveForward () ;

~e

~e

0 Cestina v ©


https://studio.code.org/hoc/1

Event-based

— Na rozdil od proceduralnich neprobiha linearné, ale jako reakce na rtzné

udalosti
— Temito udalostmi mohou napriklad byt:

— akce uzivatele (klikani mysi, stisknuti klavesy)
— signaly ze senzor(
— zpravy z jinych program

— Napr. Visual Basic, Java, C#, ...
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Event-based - Flappy

Pokyny
O —

*

DR CLICK

mavni (EIELERD

pfidej bod

I_;:Tfehraj zvuk kridel -l

normalni rychlost v

nastav scénu Mésto (ve dne) v

|

EEEVARNE ] Zluty ptak v

nastav skoére m

@ Cedtina v ©

Pracovni prostor:

pfi spusténi

QESEVIE normalni rychlost »

nastav scénu Mésto (v noci) v

nastavit hrace FACI 08

kdyz kliknes

mavni
pfehrat zvuk kfupani »

m nﬁddl’! ' @ Aby se to jesté zkomplikovalo, kdyz Flappy vrazi do pfekazky nebo do zemé, zkus misto ukonéeni hry nastavit skére [}
na 0.

) Zaéit znovu

kdyz se dotkne zemé

pirehraj zvuk Susténi »

konec hry

kdyz se dotkne prekazky

pfehraj zvuk odrazu v

nastav skére [5)

kdyZ mine prekazku

prehraj zvuk rolnicky »

pridej bod


https://studio.code.org/flappy/1

Object-oriented

— Program je délen do objektu, které obsahuji datovou ¢ast a metody, které s
témito daty mohou pracovat.

— Napr. C#, Java, C++, Ruby, Smalltalk, ...

Procedural Oriented Object
Programming Oriented Programming

Global Data Global Data
| Functions L.........J Functions

Function 1 Function 2 Function 3

l Functions
Local Local Local
- - - ata
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Object-oriented - Dance Party

Lekce 1: Tanecni vecirek @

UloZzeno pred par sekundami

Vybrat pisen: Pokyny
Carly Rae Jepsen - Call Me Mayt v —
'@' Rozto¢ to! Vytvor si svij vlastni tanec a sdilej ho s kamarady. %)
@
Bloky | Pracovni prostor: 'O Zaéit znovu <[> Zobrazit kéd
Prostredi
= opakovat kazdé takt

Tanecnici £ Q
SKUBIAY dela navzdy

H - v
Udalosti vytvoir EEA novy (A A4 navzdy
Cisla v usporadani [(ZTE2
Logicke vytvorit novy PAEIRAS

nazvany  dancer] v XCEH uprostred v |
velikost v F;E!
(ARGl nahoru v |
kachny v IRLLN Clap High v jednou
, e kdyz je stisknuta EFIVED
nastavit efekt popredi
| dancer] v BEEM Vina télem v jednou
Potfebujes pomoc? I nastavit efekt popredi FL&LELNAS

Podivej se na tato videa a tipy

@ Cestina v ©


https://studio.code.org/s/dance-2019/lessons/1/levels/1
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Best practices v programovani

— Cisty kdd, pojmenovani, konvence zarovnani, SOLID principy

— Code ownership, zodpovednost za kod, ktery napisi, i do budoucna

— Prubézné testovani

— Tymova spoluprace pfi psani kddu, oprava kddu po ostatnich

— Inkrementalni pfistup k programovani, at uz piSu novou veéc, rozvijim nebo
dokonce predelavam starsi vec, vzdy je treba postupovat po malych
inkrementalnich krocich.

— Prabézna integrace kédu do spolecné code base

— Dokumentace a technical writing

— Refactoring a navrhové vzory
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Guru

Refactorin

Refactoring .-

Refactoring is a systematic process of improving code
without creating new functionality that can transform

DESIGN
®  PATTERNS

Design patterns are typical solutions to common problems
in software design. Each pattern is like 3 blueprint

[i] Dirty Code

Dirty code is result of inexperience
multiplied by tight deadlines,
mismanagement, and nasty
shortcuts taken during the
development process.

Learn more .

() Code Smells

Code smells are indicators of problems that can be
addressed during refactoring. Code smells are
easy to spot and fix, but they may be just

symptoms of a deeper problem
with code.

Learn more

'5;;/;

y

Nness into clean code and simple desV
Start from the very beginning

)

& Réfactoring Process

Performing refactoring step-by-step and

running tests after each change are key
elements of refactoring that make it
predictable and safe.

Learn more

COURSE

21 code smells, 66 refactorings
Interactive examples in Java/C#/PHP
No time limits. Study at your own pace

* Learn more about the Course

&5 Clean Code

Clean code is code that is easy to read,
fierstand and maintain. Clean code makes

7 = ware development predictable
and increases the quality
of a resulting product.

‘@' Refactoring Techniques

Refactoring techniques describe actual refactoring
steps. Most refactoring techniques have their

pros and cons. Therefore, each refactoring
should be properly motivated and
applied with caution.

Learn more

o8
Fipg e

b Benefits of patterns

Patterns are a toolkit of solutions to common
problems in software design. They define

a common language that helps your team
communicate more efficiently.

More about the benefits »

[

,,
M

X History of patterns

Who invented patterns and when?
Can you use patterns outside software
development? How do you do that?

More about the history » Kﬂ

@ Go, Swift, & TypeScript. & N7

that you can customize to solve a particular
design problem in your code.

What's a design pattem?

o Classification

Design patterns differ by their complexity, level of
detail and scale of applicability. In addition,
they can be categorized by their intent
and divided into three groups.

S - More about the categories »

%\ > 8
[] Catalog of patterns {

List of 22 classic design patterns,
grouped by their intent.

L1

B0

>}

Q@ Criticism of patterns

Are patterns as good as advertised?
Is it always possible to use them?
Can patterns sometimes be harmful?

1
Q)

DESIGN PATTERNS

Check out our ebook on design
patterns and principles. It's available in
PDF/ePUB/MOBI formats and includes the
archive with code examples in
Java, C#, G++, PHP, Python, Ruby,


https://refactoring.guru/
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Diskuze

— Jaké programovaci jazyky znate? Na co se pouzivaji?
— Kolik programovacich jazykl je potfeba znat?
— Kolik programator( jsou samouci?

— Jak dlouho je potreba se programovani ucit nez mohu zacit programovat
realnou aplikaci?
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Jazyky a frameworky
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L]
A

FRONT END

Material Ul

<>
BACK END

DATABASE

——

Postgres
Mango
Casandia

CouchDB
Flasticsearch

Neodj
ArangoDB

Kafka S0S
ZeroMQ
RabbitMQ

- -
[ Android |
NGINX ~ AWS Java SDK
Amuie  ELK

Obective C
Ansible  Chef Swift
Jenkins
Reacl Native
Docker lonlc  PWA
Bladecenter Xamarin
Kubemetes Unity
Vagrant
VMWare
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Frontend

ROLE ROLE

R cO
FRONT END BACK END DATABASE DEV OPS
HTML C5S PHP Node NGINX  AWS Java SDK
Javascript Ruby on Rails Azure  ELK
Java (Spring) [ ___wos ]|
aspsET [ homation
Redis Obective C
React  Vue Mongo Ansible Chef Swift
Angular Casandra Jenkins
Zapach CouchDB
Flasticsearch [ Virtaization __|
Heact Native
[ Graph | Docker lonlc  PWA
Bootstrap Bladecenter Xamarin
Material Ul Neodj Kubemetes Unity
ArangoDB Vagrant
VMWare
[ Message Queues |
Kafka SOQS
ZeroMQ
RabbitMQ
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Backend
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ROLE ROLE

PHP  Node

Ruby on Rails

Java (Spring)
ASPNET

ROLE

e <> b
FRONTEND || BACKEND || DATABASE

MSSQL  MySql
Postgres

ROLE

HGINX  AWS
Arure  ELK

Ansible  Chef
Jenkins

ROLE

Obective C
Swift

React Native
londe PWA
Xamarin

Unity

L

m =
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Databaze
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FRONT END

I

HTML CsS
Javascript

React  Vue
Angular
Webpack

Bootstrap
Material Ul

ROLE

ROLE
[ ]
<> *
BACK END DATABASE

PHP  Node MSSOL  MySql
Ruby on Rails Fostgres
Java (Spring)

ASPNET

Mongo
Casandra

CouchDB
Flasticsearch

Neodj
ArangoDB

Massage Queues

Kafka S0S
ZeroMQ
RabbitMQ

ROLE

o

|

Infrastucture

NGINX  AWS
Arure  ELK

Ansible  Chef

ROLE

React Native
lonic  PWA
Xamarin

Unity
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DevOps
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L]
A

FRONT END

HTML  CsS

React Ve

Angular
Webpack

Bootstrap
Material Ul

BACK END

[

Technology

PHP  Node

Ruby on Rails

Java (Spring)
ASPENET

ROLE ROLE

DATABASE
- -
[ Android |
MSSOL  MySql NGINX  AWS Java SDK
Postgres Azure  ELK
Obective C
Mongo Ansible  Chef Swift
Casandra Jenkins
CouchB

React Native

Docker fonke WA
Bladecenter Xamarin
Neodj Kubernetes Unity
ArangoDB Vagranl
VMWare
[ Massage Qusves ]
Kafka SOS
ZeroMQ



Mobilni aplikace
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ROLE ROLE ROLE ROLE ROLE

L ]
" <> S
FRONT END BACK END DATABASE
-
[ Technoiogy [ Rosus ] [ dndroid ]
PHP Node MSSQL  MySql NGINX ~ AWS Java SDK
Ruby on Rails Fostgres Azure  ELK
Java (Spring)
ASPNET [ hutomation ]
Redis Obective C
Mongo Ansible  Chef Swift
Casandra Jenkins
CouchdB
Elasticsearch [ Virtuaization |
React Native
Docker ke P
Bladecenter Hamarin
Neod| Kubernetes Unity
ArangoDB Vagrant
VMWare
[_Message Quoues |
Kafka SOS
ZeroMQ
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Most in-demand programming languages of 2022
Based on Linkedin job postings in the USA & Europe

Python __
v, —
JavaScript _—
CH+ __
or —
C -_
TypeScript __
Perl -_
Ruby __
0 50,000 100,000 150,000 200,000 250,000 M
B US Job Posts " European Economic Area Job Posts By: CodingNomads |:

H G



WHAT IS
PROGRAMMING?

Writing very specific
instructions to a very dumb,
yet obedient machine.

LANGUAGES

O @ @ @ e (@

=

js JAVASCRIPT @ C# ' RUBY o OBJECTIVE-C
Start with Scratch, : I1don’t know, just Nope.
© ~ thenmoveonto,.  {_Formykids START -0 —  Justwantto — I p'etf:.' .=
get started earn things...
—— G iy
% o Which platform/field?
f O @ 2 P ] WHY DO YOU The easy way The best way
, WANT TO LEARN Have a brilliant
— — 4 1]
Iwant to work for Geta job PROGRAMMING? — — ldea/plalfotm O O
big tech companies Js cﬂ in mind? 22
The slightly
Front-end < /4 | harder way —
G O o - (web interface) M’ G ) . ( Improve myself .
A Auto or
Manual car?
A Ll ([ ) e S vt v )
)JJJ Auto Manual
Doesn't matter, __J s 4 4
0- I just want $5$ Web ~ - NOT SURE
| L Do you want to 9 G
Mobile ~ ———  Which 0S? NO
o @ Corporate ("brain” g:;'i(r-'edn: website) try something new / l The really hard way
I'm afan! ' with huge potential, @ .  (buteasier to pick
N, | i0s Android Web Butless mature? Which one is your up other languages *
=" 9 ... I want to work for. = + ¥ ! l favourite toy? inthe futire)
Not Bad What do you think | e 9 peesyourwbae — E5)- @ (_) l \ \
about Microsoft? Enterprise — ‘
N\ provides info in 5 I've an old & ugly toy,
= 9 AT real-time, like twitter? — NO Lego ol Play-Doh but i love it so much!
Suck L I 4 + +
) O > @




DIFFICULTY

Widely regarded as the best
programming language for beginners
Easiestto learn

Widaly uzed in scientific, technical &
academic field, i.e. Artficial

intelligence

You can bulld website using Django, 8
popular Python web framework

POPULARITY  USED TO BUILD

L2 8 8 2 YouTt -
You ube, Inzzagram
POy

AVG. SALARY

$107.000 ® 2

SPECIALTHANKS TO :

o

Java DIFFICULTY

Very poputar on all platforms, OS, and
devices due to its portability

One of the most in demand & highest
paying programming lenguages

Slogan: wrize once, work everywhere

POPULARITY USED TO BUILD

whkkk Gmail, Minecrat
Most Andreid Apps,
Enterprise appiica-
vons

AVG. SALARY

§I02000 @0 @

THE LORD OF THE RINGS ANALOGY TO PROGRAMMING LANGUAGES

C

c DIFFICULTY

Lingue franca of programming
anguege

One of the oldest and most widely
used language in the workd

Popular language for system and
hardware programming

A subset of C++ exceptthe ittle
cetsis

POPULARITY USED TO BUILD
Wk ok Operating systems

and hardwere
AVG. SALARY

$102,000 =

ACTUALLY...
IT DOESN'T REALLY MATTER HOW
YOU START.

You need to know at least few languages to understand
the underlying concepts. Just get your feet wet!

®

CQO DIFFICULTY

Sarumon

\

AN

Compiex version of C with a iot more
festures

Learning C++ is ke learning how to
manufacture, assembdie, and drive a
car

Recommended only f you have a
mentor to guide you

POPULARITY USED TO BUILD

ahaded ol Operating sysiems,
hardware. and
browsers

AVG. SALARY

$104,000 e

JS
JavaScript

Hobbit

DIFFICULTY

“Java and javascript are similer like
Car and Corpet are simiar” - Greg
Hewgll

seripting langusge

A must learn for front-end wed
deveioper (HTML and CSS as well)

One of the hotest programming
language now. due 1o its increasing
popularnity as server.side langusge
{node js)

POPULARITY USED TO BUILD
bl Paypel. front-end of

majority websites
AVG. SALARY

$99,000 @0

CH DIFFICULTY

A popular choice for enterprise to
create websites and Windows
appéication using NET framework

Can be uzed 10 bulld website with
ASP.NET. 8 web framework from
Microsoft

Similar to Java in basic syntax and
some features

POPULARITY USED TO BUILD
wikkkd Enterprise and
ndows sppice-
tions
AVG. SALARY

§94000 ®@0@

v
Ruby

Man (Middle Eorth)

Mostly known for its popuier wed
framework Ruby on Rais

Focuses on getting things done

Dezigned for fun and productive
coding

Best for fun and personal projects,
startups, and rapid deveiopment

POPULARITY USED TO BUILD

kkky Huly, Geroupon,
Stceshare

AVG. SALARY

$107,000

DIFFICULTY

@0

PHP DIFFICULTY

Orc

uitabie for building smaii and simple
Res within & short time frame

Supported by aimost every wed
nhosting senvices with iower price

POPULARITY USED TO BUILD

Msachs Wordpress, Wikipe-
dia, Fickr

AVG. SALARY

$89,000 @

Objective-C

Smoug

DIFFICULTY

mary language used by Appie for
MacOS X &105

Choose this if you want to focus on
developing iOS5 or OS5 X apps only

Consider to learn Swift (newly
niroduced Dy Apple in 2014) &3 your
next language

POPULARITY USED TO BUILD
*h® Mozt I05 Apps and

port of Mac OS5 X
AVG, SALARY

$107,000 (8=

TO GET STARTED, CHECK OUT THE FULL LIST OF BEST TUTORIALS AND TOOLS

GRAMMING LANGUAGE AT:

M/STA

IR,

0DIN




PRACE PROGRAMATORA
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Prace programatora

— Algoritmické mysleni

— Pouzivani nastrojl, automatizace prace

— Skladani systému z existujicich celku (knihovny, kombinace jazykU)

— Schopnost prace s neurcitosti, proménlivosti, predvidani dopadu

— Uceni se — schopnost rychle si osvojit novou technologii, vyhodnotit
rizika, premyslet predem nad problémy, kdyz technologie zastara

— Komunikace se zakaznikem a kolegy, manazerska prace, emaily
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A DAY IN THE LIFE OF A DEVELOPER

WAKE UP

"AVERAGE

TRANSPORTATION

) | Q WORK ARRIVAL
40% 10% 10% ‘--5.‘" "AVERAGE

b B COFFEE?
CODING i @ 5% DRINK

DISPERSED THROUGHOUT DAY

SPEND UNDER 10% >
</p>
TALKING TO CLIENTS

ig

MANAGEMENT

MEETINGS LESS THAN

MORNING AFTERNOON

v



S MANAGEMENT
EMAILING @

*AVERAGE

= 12:04:43PM

*AVERAGE TIME

EXERCISE

tora

V 4

Q. TOTAL WORK HOURS
‘AVERAGE

o+ . AFTERHOURS WORK
@ DOWN TIME & |
*AVERAGE
o} SLEEP =
*AVERAGE
Z
52 )

L=
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Done in context of: ]almo.}jorge@gmail.com

€ programa
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Jaké nastroje vyuzivam pri programovani?

— IDE (Integrated Development Environment)

Komplexni nastroj pro vyvoj
Obsahuje nejruznejsi nastroje (vcetne analytickych), ale je velmi narocny na hardware

Napr. prostredi ,,Visual Studio®.

— Editor

52 COREO013/ Barbora Buihnova

Nastroj, ktery stejne jako IDE dokaze podbarvovat kod a tim velmi zjednodusit
programovani.

Je urCen pro vyvoj méne narocnych projektu, neobsahuje zadné pokrocilé nastroje
Oproti IDE ma velmi nizkeé naroky na hardware

Napr. editor ,Visual Studio Code”.
P MU NI
I

-



®J File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q) #  abce L:.¢] - o x
Real-time sdileni =—— . (iveshare #

o - F-eo W -0 - Debu- AnyCPU - P abce- A @ wuf TE N _
g WELE T I PgnParser.cs DatabaseBuilder.cs Engine.cs* & [Solution Explorer * 8 x
E Eabce - *zabce.Database.Neo4jConverter - @ ConvertToNeo4jlD(PositionNode positionTree) -|% @l o-2Bm K-
g [ Teference " |search Solution Explorer (Ctri+;) -
B . . plorer (Ctrl+;) »
5 : Neod nverter
E 21 pUbllC €oa] Converte ( ) &J Solution 'abce’ (1 of 1 project)
y 22 { 4 @ abce
g 23 _driver = GraphDatabase.Driver("bolt://localhost:7687", AuthTokens.Basic("neo4j » = Dependencies
g 24 } «+ = Database
25 : ¥ DatabaseBuilder.cs
b« Neod4jConverter.cs
26 = /// <summary> - pgnpi{w‘;s
27 /// This method saves all possible positions in input tree to the Neo4j database. } = PositionNode.cs
28 /// First it creates empty root and than merges all pieces one by one (one piece = . b W Chess
29 /]/ </5ummary> L £ documentation.xmil
30 /// <param name="positionTree">Root of the tree of positions built from pgn input.< : : E"g'"e'cs
Tererence L : ;oir;(r;n:s
A . . . A A SNo JPEN
31 = public async Task ConvertToNeo4jID(PositionNode positionTree) \ 1| =
32 {
337 _driver.| Automaticky generovana
34 = using (v‘;m:“'"‘ = _driver.AsyncSession()) XML dokumentace
35 { 2 ED:s;Tfe Solution Explorer Git Changes
36 aWaie cemasncod riteTransactionAsync(async t => ., - 1 x
37 o e aooasme |+ RUNASync ("CREATE (root:Position:Root)"));
38 © Tosuing Tl
39 Listo g o o |@waitable) Task IDriverVerifyConnectivityAsync
a0 - “FDPeaLIJCh (va'r‘ pa Asynchronously verify if the driver can connect to the remote server by establishing a network connection pvith the remote. If the driver fails to
connect to the remote server, an error will be thrown, which can be used to further understand the cause o] the connectivity issue. Note: Even if this
41 { ) ) method failed with an error, the driver still need to be closed via |Driver.CloseAsync() to free up all resourcgs.
42 StringBuildem™ NEWQUEry = New Stringourldert ),
43 Chyby bool isFirst = true; /
44 long nodeID = 1; Na& roos s ,
Xt aseptavani s dokumentaci
45 Upozorneni IResultCursor result; P
46 foreach (string piece in position.pieces) i .
Textovy editor
47 {
484 if (isFirst) v
100% bl ¥ bn:33 Ch:xl  SPC LF




IDE — Zakladni pohled na Visual Studio 2019

— Fialové ohranicené je okno, kde upravujeme kod.
— Uprostred oranzove je kratka XML dokumentace, kterou dnesni IDE dokazi
samy generovat (vytahnout z funkce nazev a parametry, vytvorit sablonu a

programator jen vyplni obsah).

— Vpravo nahore je Live Share - nastroj pro real-time spolupraci.
— Vlevo dole vidime kolik chyb a upozornéni je aktualné v kodu.
— Uprostred vidime rozepsanou funkci, kterou se nam naseptavac snazi
doplnit.
MUNI
|

54 COREO013/ Barbora Buhnova |:



®d File Edit View Git Project Build Debug Test] Analyze Tools Extensions Window Help Search (Ctrl+Q) £  abce @ - o x
-2 W -0 - Debu- AnyCPU - P a Code Cleanup * & Run Code Cleanup (Profile 1) on Solution & Live Share &
= Run Code Analysis ’ Run Code Cleanup (Profile 2) on Solution
5 e e B T » @ Configure Code Cleanup Board.cs =] x . & Solution Explorer . - ox
o [Babce Windows i — |® 68 o-2am K=
%_n 1 -using System; T Search Solution Explorer (Ctrl+;) P -
= 2 using System.Collections.Generic; &1 Solution "abce’ (1 of 1 project)
= 3 using abce.Chess.Pieces; o= akca
9 . . ’ . b & Dependencies
= 4 using System.Text.RegularExpressions; Analyza kédu » - Databace
& 5 using System.Text; + B Chess
6 b Pieces
7 =namespace abce.Chess b < Board.cs
8 { ¥« BoardUtils.cs
b o Castlings.cs
9 /// <summary> P Masks.cs
10 /// Class for representing chess board as two-dimensional array of bytes. b e playerColour.cs
11 /// </summary> b < Ply.cs
25 references <G &) documentation.xml
12 public class Board i , . > Engine.cs
- ¢ — Zminky v kédu Souborova struktura T S,
: 7 O shortPGN.pgn
Breakpoint 14 /// <summary> | > e uCles
15 /// Two-dimensional array of bytes representing actual position.
16 17/ </summar‘y> Solution Explorer Git Changes
[ ) 14 references Properties * § x
17 public byte[,] BoardTable { get; set; }
s - 8 Noissues found ¥ - 4 P ini Chil SPC IF E_E* »
Developer PowerShell - x

+ Developer PowerShell - @ o]

** Visual Studio 20819 Developer PowerShell v16.11.1
** Copyright (c) 2821 Microsoft Corporation

o4 o o b e e b ok of ok ok ol ok ok ok ok O ol ofe ok ol OB ke e e o 38 e e e OB ok ke ke e o0 ok ok ok ke Ok ok ke i o Ol ok e e ol ol ke b i ok ok ok ke O ok ok ok ok o o ke ok

PS Microsoft.PowerShell.Core\FileSystem::\\ad.fi.muni.cz\DFS\home\xbierskl\_profile\Downloads\engine\engine\abce-odevzdani>

Verzovaci systém

Terminal

* Addto Source Control- #4




IDE — Dalsi funkcionalita ve Visual Studiu 2019

— Nahore vidime nabidku s Cisténim a analyzou kodu.
— Napravo je okno se souborovou strukturou celého projektu s moznym
preklikem do gitu.

— Uprostred fialove reference (kolikrat se funkce vyskytuje ve zbytku kodu).
— Nalevo debuggovaci breakpoint - misto, kde debugging zastavi, abychom
mohli zjistit stav programu a krokovat.

— Dole terminal - okno pro primé prikazy operacnimu systemu.
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®) File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q o @
o e & W @_ nmd ¥_wfi 274 A _ 2 Application Insights - _ # Live Share #&

Process: [9300] abce.exe

| B8 \\ad fi.muni.cz\DFS\home\ubiersk1\_profile\Downloads'\engine’,engine\abce- odevzdani\bin' Debughnets.(\abce.exe — ) 4 UlagﬂDSth Tools - R ox g—
©abce e. Afable *lE B A =2
- Diagnostics session: 1:18 minutes |
2 I 1:10min I =]
3 4 Events ;
4 n =
5 « Process Memory (MB) o
6 11 11 E
7 0 0
8 «CPU (% of all processors)
9 100 100
10 ay of bytes. 0 0
11
Summary Events MemoryUsa+»
12 at full UCI manual S Vt N z EVE‘ntS
13 pusteny program @ Show Events (0 of 0)
14 /77 <summary> Memory Usage
15 /// Two-dimensional array of bytes representing actual position. Take Snapshot
16 /// </summary> ool
sage
17 public byte[,] BoardTable { get; set; } ® Record CPU Profile
18 .
100% = S Noissue found ¥~ 1 L Ll Ch:1 SPC LF
Autos ~ B x JCall Stack - B ox
Search (Ctri+ P
Aktualni proménné v programu (zatim prazdné) Zasobnik volani metod (zatim prazdny)
Autos Locals Watch 1 Call Stack Breakpoints Exception Settings Command Window Immediate Window Output

* Add to Source Control -~ 4¢)




IDE — Uvodni stav debuggingu ve Visual Studiu 2019

— Uprostred je okno se spustenym programem - jedna se o konzolovou
aplikaci (Sachovy engine), ktera aktualné zobrazuje Uvodni napovedu k
pouziti a ceka na svuj prvni prikaz.

— Proto je stack prazdny a nejsou v seznamu zadné promenne.

— Napravo vidime aktualni spotrebu procesoru a pameti, zaroven i délku

debuggingu.

MUNI
|
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®J File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q) £  abce L:.¢] - o x
e - -9 Any »Continue- & W @_ 1 md >t =t F_ 0 _ @ Application Insights - _ & Live Share &
Process: [9300] abce.exe el vents - Thread: [7436] Worker Thread - ¥ Stack Frame: abce.Program.Main

CEPEREEEE - - oiagnostic Tools T

wn
=]
A E
@ abce - " abce.Program - @ Main(string[] args) . 'f‘ & [ % & W s
=
84 case "move": Diagnostics session: 1:48 minutes 5‘
85 = if (!engine.Move(command[1])) | 1:40min I S
86 Badek { «Events .
87 adek, na Console.WritelLine("Invalid move! For format info read help."); Il =
g8 kterém nastala } “Process Memory (MB) 5
. . " vy L 14 14 @
89 chyba Console.WriteLine($"Done."); &
90 break; | 0 0
91 4 CPU (% of all processors)
g2 case "hest": 100 100
® 93 var result = await engine.findBestMoveInPosition(); @ . 0 .0
94 = if (result == "x" :
o5 { Exception User-Unhandled o Summary Events Memory Usa«<»
. . Neodj.Driver.ServiceUnavailableException: = Events
96 Console.WritelLine( 'Connection with the server breaks due to i1 o Show Events (1 of 1)
97 } |OException: Failed to connect to server 'bolt://
a8 else localhost: 7687/ via IP addresses'[127.0.0.1, ::1]" at Memeory Usage
, s v ort '7T687'. Please ensure that your database is -
99 Chybova hladka = e e @ Take Snapshot
. . Is exception was originally thrown at this call stack:
100 Console.WritelLine( --_ eI T CPU Usage
101 } View Details | Copy Details | Start Live Share session... ® Record CPU Profile
102 b’"eaki 4 Exception Settings -
W% - S Hoissue found ¥~ 1 r LS8  Chi2s  SPC CRLF
Autos - % x [Call Stack - R ox
Search (Ctrl+E) P~ Search Depth: 3 - Iﬂ'@ Name Lan
Name Value Type [External Code]
* @ engine {abce.Engine} abce.Engine [Waiting on Async Operation, double-click or press enter to view Async Call Stacks]
@ result null string ~ abce.dlllabce.Program.Main(string[] args) Line 93 C#
[Resuming Async Method]
[External Code]
Aktualni proménné v programu Zasobnik volani metod
Autos Locals Watch 1 Call Stack Breakpoints Exception Settings Command Window Immediate Window Output

™ Add to Source Control - 4g)




IDE — Debugging (chyba) ve Visual Studiu 2019

— Program narazil na chybu -> zobrazi radek, pres ktery nemuze pokracovat a
chybovou hlasku.

— Zté muzeme vycist, Ze se nebylo mozné pripojit k serveru s databazi (prikaz
“best” ma vracet nejlepsi tah v pozici, kterou najde v databazi, ta ale behem
porizovani screenshotu nebyla spusténa)

— Z hlasky muzeme vycist o jakou databazi se jedna (Neo4dj zminena par snimku
zpét), pres jakou IP adresu a port se snazime pripojit.

— Na konci hlasky se nam snazi napovedét mozné reseni “Please ensure ....”

MUNI
|
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IDE — Debugging (chyba) ve Visual Studiu 2019

— V okné s proménnymi vidime dve, jeden je objekt Engine, na kterém
volame metody pro hledani tahu. Druhy je result, kam se mél ulozZit
string s nejlepsSim tahem, ale jeho hodnota je null, protoze se pouze

inicializoval, ale pak nastala chyba.

— Na zasobniku uz taky vidime volani metod.
— V diagnostic tools vpravo vidime, ze chyba nastala po minute a 48

vterinach behu debuggingu.
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@ Android Studio File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help O P O L = o 80%[%) SatMay9 517PM Q €

© i Grocery Delivery [~/AndroidStudioProjects/GroceryDelivery] - .../app/src/main/res/layout/fragment_first.xml [app]
= H S ¢« | =mapp v | [LGroceryEmulator v | (3 @ = # o HE 2 0% Kk B0Q
. GroceryDelivery . app src main res layout o, fragment_first.xml
5 Android B = @ — g fragment firstxml
g % app = a2 B
§ manifests &
3 java Palette Q @& — €& < OPixelv =29+ @©AppTheme~ & Default (en-us) ~ © Atributes Q & —
§ J com.example Common 1 TextView © B 0dp, S /7 18 |=m I AL textview_first
A ¢, FirstFragment
o A gm Text 8 Button id textview_first
¢ MainActivity 1 ImageView
g ¢ SecondFragment Buttons := RecyclerView " Declared Attributes + -
& com.example (androidTest) Widgets Arioeth> layout_width wrap_content S
3 com.example (test) Lavouls )
Ll 7 java (generated) y W ScrollView layout_height wrap_content “
res Containers “® Switch layout_constrain... @id/button_first v
drawable Google layout_constrain... parent v
fresh_salad.jpg Legacy -
2 & ic_launcher_background.xml layout constrain... parent >
E @ ic_launcher_foreground.xml (v24) 1 layout_constrain... parent v
©
:;' layout Chicken with Toqgt and Sauce layout marginTop  200dp
& & activity_main.xml 3 : z
& content_main.xml (% id textview_first
§ - :ragmen:_ftrst.xr;ll ' Coaponu {ee e - Kv’»’y’v’\.’v‘y’\fv’\".:'.‘_'—::.*N\v’\*\f\/\/\v\v"' - Sekigticho fiat g '
; . fragment_second.xm . I = -
= :enug o Congtial yout g " Layout
2 : button_first “@string/next® @ 3 L3
2 m'p.m a? “ textview_first “@string/helio 1. «\ Constraint Widget
navigation 1 imageView £ i
> values Ab textView "Chicken with Toa... 4\ T ;;T 200 ~
5 s colors.xml 7 ‘
E o dimens.xml -
2 o Strings.xml & 0 v 9> «e-0 -
i e Styles.xml . n
» @ Gradle Scripts ? g
v o
£ : g
5 11 3
($) i
3 £
> i m
g  Constraints °
[51 Cordh s PN e AN e oo g

androidx.constraintiayout.widget.ConstraintLayout ImageView
B8 Terminal 4 Build = 6:Logcat (7 Profler P, 4:Run i= TODO () Event Log



IDE — Zakladni pohled na Android Studio

— Vpravo simulator mobilniho telefonu, simulovat Ize rtzna zarizeni a

ruzné verze systému Android

— Uprostred konfigurace grafického rozhranni, nastaveni tlacitek, apod.

— Vlevo adresarova struktura
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Dalsi oblibené nastroje a prostredi vyvojare

— Requirements analysis and design modeling tools

— Programming environments that automate parts of program construction
processes (e.g., automated builds)

— Software configuration management and version control

— Testing tools including static and dynamic analysis tools

— Continuous integration and release management

— Issue tracking

— Project management tools
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Nastroje

o+ —@— -
Source Code Build Repository
Code Analysis Unit Test Management

Q

GitHub

¥

GitLab

sonarqube |
_ I
d

Mavemr
- »talend

a

PIp

Esot

W Sonatype

Nexus
O

[Frog Artifactory

a F‘.:—' -
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Cloud Servers

Mnu\-l[)

Serverless

< o
4

Code
Deplayme nt

L5 CodeDeploy

AMEIBLE

Men-Prod

Containers™

DEG

&i@

Deployment
Infrastructure Types

i
i

i Release

i

! Engineering

i

ATDD

cucumpar

Performance
/ Meter”

Security

@ Qualys.

!

P S e

servicenow

Cloud
Infrastructure
Setup

== NCg)

| Monitor

Reporting / Alert

o ﬂ'h“\

-y .
Collaboration
Tools
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Kad, infrastruktura a nasazeni

l

Lo— v —

Source Code Build Repository !
Code Analysis Unit Test Management E

U " Terraform !

O—a-|

Eltl-lub

v

GitLab

A
-

=talend

a

PIP

& sbt

H Sonabype

Nexus
O

|Frog Artifactory

a F‘-l—' -
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Testovani, vydani a spoluprace
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5. Uzivatelska privéetivost

— Uzivatelské rozhranni vs. UX
— Uzivatelsky pruzkum, modelovi uzivatelé
— Modelovani a mapy aplikace, wireframes

— Uzivatelské testovani

Domaci prace a priprava na pfristi prednasku

— Zacatecnici — na https://code.org/ vSechny zakladni urovné Angry Birds,

Flappy, Dance Party

— Pokrocili — projit si Refactoring Guru
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https://code.org/
https://studio.code.org/hoc/1
https://studio.code.org/flappy/1
https://studio.code.org/s/dance-2019/lessons/1/levels/1
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