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10. Prace se soubory CSV a JSON

Format CSV

* CSV = comma-separated values

» Slouzi pro ukladani tabulkovych dat

Hodnoty jsou do sloupecku rozdélené pomoci separatoru (delimiter, vét$inou
¢éarka) a do radkd pomoci znaku nového radku

https://cs.wikipedia.org/wiki/CSV

e Tabulka:

Rok vyroby | Znacka | Model Cena
1995 Opel Vectra 45 000
1998 Skoda Felicia | 80 000
2002 Skoda Octavia | 70 000
e CSV:

Rok vyroby,Znacka,Model,Cena
1995, 0pel,Vectra, 45000

1998, Skoda, Felicia, 80000
2002,Skoda,Octavia, 70000

Modul csv v Pythonu

* csv.reader - nacitani formatu CSV
* csv.writer - uklddani ve formatu CSV
* https://docs.python.org/3/library/csv.html

* csv.reader a csv.write se vytvari z jiz otevreného souboru


https://cs.wikipedia.org/wiki/CSV
https://docs.python.org/3/library/csv.html

- Pri otevirani souboru je nutné pouzit newline="'", jinak se mohou vypisovat
prazdné radky navic (zejména na Windows).

Cteni

[1]: with open('data/auta.csv', 'r', encoding='utf8') as f:
print(f.read()) # Klasické cteni bez CSV readeru

Rok vyroby,Znacka,Model,Cena
1995, 0pel,Vectra, 45000

1998, Skoda, Felicia, 80000
2002, Skoda,0ctavia, 70000

[2]: import csv
from pathlib import Path

with open('data/auta.csv', 'r', encoding='utf8', newline='"') as f:
reader = csv.reader(f)

print(next(reader)) # Cte jeden radek
print('---------- ")

for row in reader: # Cte postupné vsechny radky
print(row)

['Rok vyroby', 'Znacka', 'Model', 'Cena'l
['1995', 'Opel', 'Vectra', '45000']
['1998', 'Skoda', 'Felicia', '80000']
['2002', 'Skoda', 'Octavia', '70000']

[3]: with open('data/auta.csv', 'r', encoding='utf8', newline='"') as f:
reader = csv.reader(f)

table = list(reader) # Cte vsechny rddky najednou - seznam seznam(i
table

[3]: [['Rok vyroby', 'ZnacCka', 'Model', 'Cena'l,
['1995', 'Opel', 'Vectra',6 '45000'],
['1998', 'Skoda', 'Felicia', '80000'],
['2002', 'Skoda', 'Octavia', '70000']]

* Nactené hodnoty jsou vzdy retézce, musime si je sami prevést na cislo
e DictReader - z radku déla slovniky

[4]: with open('data/auta.csv', encoding='utf8', newline='"') as f:

reader = csv.DictReader(f, ['year', 'brand', 'model’,

‘price'])
for row in reader:



print(row)

{'year': 'Rok vyroby', 'brand': 'Znacka', 'model': 'Model', 'price':
~'Cena'}

{'year': '1995', 'brand': 'Opel', 'model': 'Vectra',6 'price': '45000'}

{'year': '1998', 'brand': 'Skoda', 'model': 'Felicia', 'price':,
. '80000"'}

{'year': '2002', 'brand': 'Skoda', 'model': 'Octavia', 'price':,
~'70000"}

e DictReader bez zadanych nézvu sloupct - nacte prvni radek jako hlavicku

[5]: with open('data/auta.csv', encoding='utf8', newline='"') as f:
reader = csv.DictReader(f)
for row in reader:
print(row)
{'Rok vyroby': '1995', 'Znacka': 'Opel', 'Model': 'Vectra', 'Cena':

[N}

- '45000'}
{'Rok vyroby': '1998', 'Zna¢ka': 'Skoda', 'Model': 'Felicia', 'Cena':,
-, '80000'}
{'Rok vyroby': '2002', 'Znacka': 'Skoda', 'Model': 'Octavia', 'Cena':,
-'70000"'}
Zapis
[6]: distances = [['"', 'Brno', 'Praha', 'Ostrava'l,
['Brno', 0, 202, 165],
['"Praha', 202, 0, 3621,
['Ostrava', 165, 362, 0]1]
[7]1: with open('data/distances.csv', 'w', encoding='utf8', newline='"') as,
~f:

writer = csv.writer(f)
writer.writerows(distances)

[8]: print(Path('data/distances.csv').read text(encoding='utf8'))

,Brno,Praha,Ostrava
Brno, 0,202,165
Praha, 202,0,362
Ostrava,165,362,0

Zapis specialnich znaku

e Tabulka:



Rok vyroby | ZnacCka | Model Poznamka Cena
1995 Opel Vectra klimatizace, stresSni okno | 45 000
1998 Skoda Felicia "Fun" 80 000
2002 Skoda Octavia klimatizace, ABS 70 000
bourana

* CSV:

1995, 0pel,Vectra, "klimatizace, strfesni okno",45000

1998, Skoda, "Felicia ""Fun""",,80000

2002,Skoda,Octavia, "klimatizace, ABS
bourana", 70000

* A proto je modul csv tak uzitecny.

[9]: with open('data/auta2.csv', encoding='utf8', newline='"') as r:
reader = csv.reader(r)
for row in reader:
print(row)

['1995', 'Opel', 'Vectra',K 'klimatizace, stresni okno', '45000']
['1998', 'Skoda', 'Felicia "Fun"', '', '80000']
['2002', 'Skoda', 'Octavia', 'klimatizace, ABS\nbourand', '70000']
Parametry pro upresnéni formatu

« delimiter - oddélovac sloupcu (default ', ")

* quotechar - vyclenéni poli se specidlnimi znaky (default '"")

* quoting - strategie pouziti quotecharu (povolené hodnoty csv.QUOTE ALL,
csv.QUOTE_MINIMAL, csv.QUOTE_NONNUMERIC, csv.QUOTE_NONE)

- Reader s quoting=csv.QUOTE NONNUMERIC konvertuje na float vSe, co neni
v uvozovkach.

* doublequote - zdvojeni quotecharu rusi jeho funkci (default True)

e escapechar - rusi funkci specialnich znaku (delimiteru a quotecharu) (default
None)

* skipinitialspace - ignoruje mezery tésné za oddélovacem (default False)

e dialect - nastaveni vice parametru soucasné (napr. 'excel')

[10]: with open('data/distances.csv', 'w', encoding='utf8', newline='"') as,
P&



writer = csv.writer(f, delimiter=';"', quoting=csv.
—QUOTE_NONNUMERIC)
writer.writerows(distances)

[11]: print(Path('data/distances.csv').read text(encoding='utf8'))

"t "Brno";"Praha";"Ostrava"
"Brno";0;202;165
"Praha";202;0;362
"Ostrava";165;362;0

[12]: with open('data/distances.csv', encoding='utf8', newline='') as f:
for row in csv.reader(f, delimiter=';', quoting=csv.
—-QUOTE_NONNUMERIC) :

print(row)

['", 'Brno', 'Praha', 'Ostrava']
['Brno', 0.0, 202.0, 165.0]
['Praha', 202.0, 0.0, 362.0]
['Ostrava', 165.0, 362.0, 0.0]

Otazky:
Jak musime nastavit csv. reader, aby spravné nacetl tabulku?

Wednesday:16 December:'18:00':'Ovecka Shaun ve filmu: Farmageddon':60 K¢

Wednesday:16 December:'20:30':Story of Tantra :100 K¢
Thursday :17 December:'18:00':Hungry Bear Tales 160 K¢
Thursday :17 December:'21:30':Between the Seasons :100 KC
Friday :18 December:'18:00':Disco in the Cinema 160 K¢
Saturday :19 December:'20:30':Summer of 85 :100 KC

Sunday :20 December: '20:30':Klimt & Schiele - Eros and Psyche :100 K¢

e A) csv.reader(f)

 B) csv.reader(f, delimiter=':"', escapechar=""'")
e C) csv.reader(f, delimiter=':"', quotechar="'")
* D) csv.reader(f, delimiter=":", quotechar='"",

skipinitialspace=True)

Format JSON
» JavaScript Object Notation
* http://json.org/
» Ukéazka:


http://json.org/

[13]:

[13]:

[14]:

"name": "John",
"age": 35,
"“married": true,
"cars": [
"Mercedes",
"BMW" ,
"Volkswagen"
]
}
* Mapovani na typy Pythonu:
Python JSON Poznamka
int/float: 5, 10.2 number: 5, 10.2
string: 'ahoj' string: "ahoj" vzdy dvojité uvozovky
bool: True, False boolean: true, false
None: None null: null
list, tuple: [1, () array: [] nacte se vzdy jako seznam
dict: {} object: {} klice musi byt retézce
Modul json

* json.load() - nacti JSON ze souboru
* json.loads () - nacti JSON z retézce
e json.dump() - zapiS JSON do souboru

* json.dumps () - zapis JSON do retézce

https://docs.python.org/3/library/json.html

Cteni

with open('data/bob.json', encoding='utf8') as f:
bob = f.read() # Nacte retezec

bob
"{\n "pame": "Bob",\n "age": 30,\n "married": false,\n
~["Ford",

"BMW", "Fiat"]\n}\n'
import json
with open('data/bob.json', encoding='utf8') as f:

bob = json.load(f) # Nacte slovnik
bob

"cars":


https://docs.python.org/3/library/json.html

[14]:

[15]:

[15]:

[16]:

[171]:

[18]:

[19]:

[20]:

[21]:

[21]:

{'name': 'Bob', 'age': 30, 'married': False, 'cars': ['Ford', 'BMW',,
~'Fiat']}

john = json.loads('{ "name": "John", "age": 35, "married": true,,
~"cars": ["Mercedes", "BMW", "Volkswagen"] }')

john

{'name': 'John',
‘age': 35,

'married': True,
‘cars': ['Mercedes', 'BMW', 'Volkswagen']}

Zapis
alice = {'name': 'Alice', '
—~('Ford', 'Trabant')}

age': 28, 'married': False, 'cars':,

with open('data/alice.json', 'w', encoding='utf8') as f:
json.dump(alice, f) # Zapisuje do souboru

print(Path('data/alice.json').read text(encoding='utf8'))

{"name": "Alice", "age": 28, "married": false, "cars": ["Ford",,
~"Trabant"]1}

with open('data/alice.json', 'w', encoding='utf8') as f:

json.dump(alice, f, indent=4) # Zapisuje do souboru, s odsazenim,
4

print(Path('data/alice.json').read text(encoding='utf8'))

{
"name": "Alice",
"age": 28,
"married": false,
"cars": [
"Ford",
"Trabant"
]
}

text = json.dumps(alice) # Nezapisuje do souboru, ale vraci retézec
text

I{Ilnamell: IIA'LiceII’ n
~"Trabant"]}"

age": 28, "married": false, "cars": ["Ford",



Otazky:
Které z uvedenych je validni JSON?

e A) {ID: 12345, title: "Harry Potter and Learning Python",
translations: ["en", "de", "cs", "sk", "hu", "pl"]}

e B) {"ID": 12345, "title": "Harry Potter and Learning Python",
Iltranslationsll: [Ilenll' Ildell’ IICSII’ IISkII’ IlhuII’ Ilplll]}

e C) {'ID': '12345', 'title': 'Harry Potter and Learning Python',
"translations': ['en', 'de', 'cs', 'sk', 'hu', 'pl']}

D) {"ID": "12345", "title": "Harry Potter and Learning Python",
Iltranslationsll: {Ilenll’ Ildell’ "CS", Ilskll’ IlhuII’ Ilp'LII}}

Prehed uzitecnych modulu

e Standardni knihovna: https://docs.python.org/3.8/library/
* Python Package Index: https://pypi.org/
* Méli byste umeét:

- math

random

statistics

argparse

shutil, os, sys z minula (zhruba)

Modul math
* https://docs.python.org/3/library/math.html
* Matematické funkce
[22]: dimport math

math.comb(15, 3) # Kombinac¢ni c¢islo 15 nad 3

[22]: 455

Modul cmath
* https://docs.python.org/3/library/cmath.html

* Matematické funkce nad komplexnimi ¢isly
* Komplexni slozka se oznacuje j a vzdy ma pred sebou c¢islici

[23]: import cmath
cmath.sqrt(-1)


https://docs.python.org/3.8/library/
https://pypi.org/
https://docs.python.org/3/library/math.html
https://docs.python.org/3/library/cmath.html

[23]: 1j
[24]: cmath.sin(2+1j)

[24]: (1.4031192506220405-0.4890562590412937j)

Modul random

* https://docs.python.org/3/library/random.html

* Generovani pseudo-ndhodnych ¢isel

[25]: import random
random. random() # Ndhodné redlné cislo z intervalu [0, 1)

[25]: 0.1593346609756927

[26]: random.randint (0, 100) # Néhodné celé cCislo z intervalu [0, 100]

[26]: 65
[27]: random.choice(['cCervend', 'zelend', 'modra', 'Cerna']) # Nahodny,
~Vvybér

[27]: 'zelena'
[28]: random.gauss(5, 1) # Nahodné cislo z normalniho rozdéleni (u=5, o0=1)

[28]: 4.75444577014393

Modul statistics
* https://docs.python.org/3/library/statistics.html
» Statistické funkce
[29]: import statistics
data = [8, 44, 38, 13, 76, 30, 49, 27, 30, 74, 39, 65, 50, 30, 33,,
~43, 66, 25, 15, 77]
statistics.mean(data) # Aritmeticky primér
[29]: 41.6
[30]: statistics.median(data) # Median

[30]: 38.5


https://docs.python.org/3/library/random.html
https://docs.python.org/3/library/statistics.html

[31]:
[31]:
[32]:
[32]:
[33]:

[33]:

statistics.mode(data) # Modus (nejcCastéjsi hodnota)

30

statistics.stdev(data) # Smérodatna odchylka vzorku
21.02980341275085

statistics.pstdev(data) # Smérodatna odchylka populace

20.497316897584426

Modul argparse
* https://docs.python.org/3/library/argparse.html
 Predavani argumentl z prikazového radku

» Stejny ucel jako sys.argv, ale sofistikovanéjsi a hez¢i pro uzivatele

Argumenty z prikazového radku (netyka se pouze Pythonu):
* Pozi¢ni
$ program argl arg2
» Volby/prepinace/options/switches/flags
- Modifikuji chovani programu
- Zacinaji - (jednopismenné) nebo - - (vicepismenné)
- Bez parametru:
$ program argl arg2 -s
$ program argl arg2 --switch
- S parametrem:
$ program argl arg2 -o value
$ program argl arg2 --option value
* Ruzné kombinace:
$ program --option value -s argl arg2 --switch
* Volba -h nebo --help -> program nema nic délat, pouze vypsat napovédu:

$ program --help
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https://docs.python.org/3/library/argparse.html

Nacteni argumentu pomoci argparse

1. Vytvorime parser
2. Pridame parseru jednotlivé argumenty a volby
3. Nacteme (zparsujeme) argumenty a volby pomoci parseru

* Soubor pizza.py:

import argparse

def main() -> None:
# Vytvoreni parseru
parser = argparse.ArgumentParser(description='Demo module for,
—ordering pizza')

# Pozicni argumenty (povinné)
parser.add argument('address', help='Address for delivery',

type=str)
parser.add argument('pizza', help='Type of pizza',
choices=[ 'Margherita', 'Funghi', '4Formaggi'l])

# Volba typu bool

parser.add argument('-x', '--spicy',
help='Extra spicy',
action='store true')

# Volba typu str s vybérem

parser.add argument('-s', '--size',
help='Pizza size',
choices=["'small', 'medium', 'large'l],

default='medium')
# Volba typu float

parser.add argument('-t', '--tip',
help='Tip for the delivery ($)',
type=float,

default=0.0)

# Nacteni argumentld a voleb pomoci parseru
args = parser.parse args()

print('Address: ', args.address)
print('Pizza type:', args.pizza)
print('Size: ', args.size)
print('Spicy: ', args.spicy)
print('Tip: ', args.tip)

if name == "' main_ ':
main()

* Spoustime z prikazového radku:

11



[34]:

[35]:

[36]:

$ python pizza.py

$ python pizza.py --help

$ python pizza.py 'Kamenice 5' Funghi

$ python pizza.py 'Kamenice 5' 4Formaggi --size large --spicy --tip 1.20
$ python pizza.py 'Kamenice 5' 4Formaggi -s large -x -t 1.20

¢ (Uvozovky jsou nutné u viceslovnych argumentii, aby shell poznal, kde argument
zacCind a konc¢i. Python uz dostane retézec bez uvozovek.)

Modul datetime
* https://docs.python.org/3/library/datetime.html
* Prace s Casovymi udaji
» Zdakladni typy:
- datetime - datum a Cas

timedelta - trvani

date - datum

time - Cas

timezone - casova zona

from datetime import datetime, timedelta

start = datetime.now()
math.factorial (500 000)

end = datetime.now()
calculation time = end - start
print(start)

print(end)
print(calculation time)

2021-11-26 14:43:44.639741
2021-11-26 14:43:46.903156
0:00:02.263415

today = datetime.now().date()

in 1 week = today + timedelta(weeks=1)
print(f'Today is: {today}')
print(f'In one week it will be: {in_1 week}')

Today is: 2021-11-26
In one week it will be: 2021-12-03
* Formatovani casu

datetime.now().strftime('%A, %d %B %Y, %H:%M:%S')
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https://docs.python.org/3/library/datetime.html

[36]: 'Friday, 26 November 2021, 14:44:00'

* Parsovani casu

[37]: |datetime.strptime('l. 7. 2000, 13:30:05', 'Sd. %m. %Y, %H:%M:%S')

[37]: datetime.datetime(2000, 7, 1, 13, 30, 5)

Modul itertools
* https://docs.python.org/3/library/itertools.html
e Rizné moznosti iterovani

[38]: import itertools
for pair in itertools.combinations(['A', 'B', 'C'], 2):
print(*pair)

W > >
OO

[39]: for pair in itertools.permutations(['A', 'B', 'C'], 2):
print(*pair)

OO Www> >
OO0 W

[40]: for letter, number in itertools.zip longest('ABC', [1, 2, 3, 4, 5],.
~fillvalue='7"):
print(letter, number)

N VO >
u B~ WNBR

Dalsi moduly - rozsirujici ucivo
Format XML
» Extensible Markup Language
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https://docs.python.org/3/library/itertools.html

* https://cs.wikipedia.org/wiki/Extensible Markup Language

<messages>
<note id="501">
<to>Tove</to>
<from>Jani</from>
<heading>Reminder</heading>
<body>Don't forget me this weekend!</body>
</note>
<note id="502">
<to>Jani</to>
<from>Tove</from>
<heading>Re: Reminder</heading>
<body>I will not</body>
</note>
</messages>

Modul lxml
+ Cteni a zapis ve formatu XML (https://1xml.de)

» Externi balicek, nutno doinstalovat pomoci pipu

Modul pickle
* https://docs.python.org/3/library/pickle.html
* Ulozeni pythonovskych dat v binarnim formatu
* Dokaze ulozit témér libovolny objekt (napr. i funkce)

e Nebezpeci - pickle soubor z ciziho zdroje mize obsahovat Skodlivy kod!

Modul requests
* https://pypi.org/project/requests/

e Internetova komunikace pres protokol HTTP

Nutno doinstalovat pomoci pipu

Posilame pozadavek (request) na server pomoci metod GET, POST, PUT,
DELETE...

* Server nam vraci odpovéd (response)

[41]: import requests

URL = 'http://endless.horse' # URL = Uniform Resource Locator =,
~webova adresa
response = requests.get(URL) # Pouzivame HTTP metodu GET

14
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print('STATUS:', response.status code) # Status code: 200 = 0K, 404,
~= Not Found...

print('TEXT:', response.text[-700:]1) # Poslednich 700 znaki ze,
—stahnutého textu

STATUS: 200
TEXT: le="padding-top: 222px">
<pre> ,
o)\~
(O "I\,
| N AN D)) -
|6 | CNO))) e -
| N\ ! \)))
I | . t (C((
\, ) \/ 1))))
. I (CCC(
\ | ))))))
N I A\ 7 CCCCC(
|/ - Ll N [ ))))
| |/ NN (O
|/ \ | S\
N | ) ))
11 [l | '</pre>
<a href="legs.html"></a>
</div>
</body>
</html>
Modul re

* https://docs.python.org/3/library/re.html
* Regulédrni vyraz = regular expression = regex = RE
« ZpUsob jak zapsat obecné vzorek textu, ktery chceme vyhledat/nahradit/...

» Vzorek vétsinou zapisujeme jako raw-string (napr. r'blabla'), abychom zrusili
specialni vyznam \ pro Python

- '\n' - jeden znak (novy radek)

- r'\n' - dva znaky (\ a n) -> nechavame specialni vyznam pro RE
[42]: import re

text = 'Helloooo! She sells sea shells. Good as hell!'

re.findall(r'[Hh]ello*', text)

15


https://docs.python.org/3/library/re.html

[42]: ['Helloooo', 'hell', 'hell']

[43]: re.findall(r'\b[Hh]ello+\b', text)

[43]: ['Helloooo']

[44]: re.sub(r'\b[Hh]ello+\b', 'Ciao', text)
[44]: 'Ciao! She sells sea shells. Good as hell!’
[45]: re.findall(r'S.*!", text)

[45]: ['She sells sea shells. Good as hell!']

Vysveétleni

* [Hh] - jeden znak z vyc¢tu ('H' nebo 'h"')

* o* - libovolny pocet (véetné 0) opakovani znaku o (' ' nebo 'o' nebo'o0"'...)
* 0+ - aspon 1 opakovani znaku o (‘o' nebo'00"'...)

* . - libovolny znak

e .* —libovolny pocet libovolnych znaku

* \w = word characters = [a-zA-Z0-9 ]

\b - hranice slova

Dalsi moznosti pouziti:
- https://docs.python.org/3.8/1library/re.html
- https://docs.python.org/3.7/howto/regex.html

* Pozor, pravidla re a glob jsou jina!
Dalsi priklady

[46]: text = 'Tak se méjte hezky, ja jdu zehlit a pokracoval v cesté.'
re.findall(r'\w+', text)

[46]: ['Tak',
'se',
'méjte',
"hezky',
Ijéll
"jdu',
'Zehlit',
‘al',
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'pokracoval’,

v,
'cesté']

[47]: from pathlib import Path
text = Path('data/no side effects.txt').read text()
re.findall(r'"(.+)" *- *([0-9]{1,2}:[0-9]{2})"', text)

[471: [('Poem', '6:23'),
('Flash', '5:24"),
('"From Red to Rusk', '4:48'),
('Broken Pictures', '4:23'),
('Shake-up', '8:10'),
('Trio Four', '4:36'),
('No Side Effects', '3:12'),
('Frame Three', '6:30'),
('Shag Bark Hickory', '2:25"),
("Let's See", '3:57'"),
('Ruddy', '4:20'),
('Vermillon', '4:12'),
('When the Winds Blow', '6:11'),
('Parched Plain', '13:38'),
('Shore Line', '5:22'),
('"An Afternoon Walk', '6:02'),
('Enfold', '6:56'),
('Frame Two', '2:51'),
('They Danced', '3:35'),
('Ride', '3:41'),
('Here We Go', '3:39'),
('Rolling', '6:15'"),
('Yellow Night', '6:41'),
('Sway', '2:53')]

Dalsi uzitecné moduly

* subprocess

* email

» codecs

* warnings

* numpy

* matplotlib

* sklearn

* pandas
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