CHYBY

Kazdy déla chyby!
(Jenom ne kazdy si to uvédomuje/priznd.)
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Chyby v programech

1. syntaktické chyby (syntax error)
= ty ohlasi prekladac
= pred spusténim programu
2. béhové chyby (runtime error)
= ty ohlasi program pri béhu
= az k nim program dojde (pokud)
3. sémantické chyby (semantic error)

= ty neohldsi nikdo
(az zklamany uZivatel, pokud si jich vSimne)

Neodhalené chyby mohou byt velmi drahé!
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Mars Climate Orbiter (125 mil. USD)

https://mars.nasa.gov/internal resources/818/
https://solarsystem.nasa.gov/missions/mars-climate-orbiter/in-depth/

Vysetirovani zjistilo, Ze software dodany spolecnosti Lockheed Martin
pocital celkovy impuls dodany tryskami sondy v imperialnich jednotkach
(Ib-s), zatimco software pro vypocet trajektorie dodany NASA ocekdval tyto
data v jednotkach SI (N°s). Vzhledem k prevodnimu faktoru mezi lbs a N,
ktery je 4,45, byla takto vypocitana trajektorie chybna. Sonda se tak namisto
vzddalenosti pouhych 57 km od povrchu planety. Atmosféra (ac ridka) ji
spalila uz nékde mezi 80 az 90 km od povrchu.
(https://cs.wikipedia.org/wiki/Mars_Climate_Orbiter)
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https://solarsystem.nasa.gov/missions/mars-climate-orbiter/in-depth/
https://mars.nasa.gov/internal_resources/818/
https://cs.wikipedia.org/wiki/Mars_Climate_Orbiter

Ariane flight V88 (370 mil. USD)

https://en.wikipedia.org/wiki/Ariane flight V88
https://www-users.cse.umn.edu/~arnold/disasters/arianeS5rep.html
https://se.inf.ethz.ch/~mever/publications/computer/ariane.pdf

The launch ended in failure due to multiple errors in the software design.
dead code, intended only for Ariane 4, with inadequate protection against
integer overflow led to an exception handled inappropriately, halting the
whole otherwise unaffected inertial navigation system. This caused the
rocket to veer off its flight path 37 seconds after launch, beginning to
disintegrate under high aerodynamic forces, and finally self-destructing via
its automated flight termination system. The failure has become known as
one of the most infamous and expensive software bugs in history.[2] The
failure resulted in a loss of more than US$370 million.
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Syntakticke chyby
if a=b=2:

SyntaxError: invalid syntax
else:

SyntaxError: invalid syntax
deff F():

SyntaxError: invalid syntax

NPRGO30 Programovani I, 2024/25 [8] 5/ 36

14.11.2024 13:08:59



Staticka typova kontrola

Pokud proménné, parametry funkci a navratové hodnoty funkci
maji uréeny typ, muZe prekladaé jesté pred spusténim
programu upozornit na nékteré chyby.

Fortran, Algol, Simula 67, Pascal, C, Modula, C++, Java,
CH...

...v je Pythonu az za behu!

Takze na chybu neprijde prekladac pred spusténim,
ale az program, kdyz na ni dojde.

ALE (dobrd zprava)...
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Typové anotace

PEP 483 - The Theory of Type Hints

PEP 484 - Type hints
It should also be emphasized that Python will remain a
dynamically typed language, and the authors have no desire

to ever make type hints mandatory, even by convention.
PEP 526 - Syntax for Variable Annotations

https://mail.python.org/pipermail/python-dev/2016-September/146282.html

Mypy - Type hints cheat sheet

Python sam nekontroluje, ale externi nastroje ano!
(Mypy - Visual Studio, Visual Studio Code, PyCharm...)
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https://mypy.readthedocs.io/en/stable/cheat_sheet_py3.html
https://peps.python.org/pep-0526/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0483/
https://mail.python.org/pipermail/python-dev/2016-September/146282.html

Typové anotace
Python 3.5 a novéjsi

Co muZeme anotovat:

. proménné: a: int = 10
s: string # jenom pripravuju

. parametry funkci: def f(x: float)...
. navratové hodnoty funkci: def g() -> int

NPRGO30 Programovani I, 2024/25 [8] 8/ 36 14.11.2024 13:08:59



Typové anotace

Jaké jsou mozné hodnoty:

e jednoduché typy: int, float, str, bool
e sloZzené typy poprvé: list, tuple, dict...

o slozené typy podruhé:
from typing import Dict, List, Tuple

names: List[str] = ["6uido", "Jukka", "Ivan"]

version: Tuple[int, int, int] = (3, 7, 1)

options: Dict[str, bool] = {"centered": False, "capitalize”: True}
# https://realpython.com/python-type-checking/

e jméno tridy, Any, kombinace...
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https://realpython.com/python-type-checking/

Typové anotace - priklady

def mocnina(x: int, exponent: int = 2) -> int:
return x ** exponent

1
2
3
£ s: str =1

5 a: int

6 a = mocnina(s) * mocnina(2, 1/2)

Incompatible types in assignment (expression has type "int", variable
has type "str") Mypy(assignment)

Argument 1 to "mocnina" has incompatible type "str"; expected
"int" Mypy(arg-type)

Argument 2 to "mocnina" has incompatible type "float"; expected
"int" Mypy(arg-type)
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Typové anotace - priklady

1  def opakovani(kolikrat: int, co: int | str) -> int | str:
return kolikrat * co

2

3

4 print(opakovani(3, 2))

5 print(opakovani(3, 'abc'))

...a mnoho dalsich moznosti:
https://typing.readthedocs.io/en/latest/

Kdy se to nehodi:
https://typing.readthedocs.io/en/latest/guides/typing_anti pitch.html
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https://typing.readthedocs.io/en/latest/guides/typing_anti_pitch.html
https://typing.readthedocs.io/en/latest/

Jak vyuzivat typové anotace
. Python je ignoruje
. modul mypy - via CLT nebo doinstalovat do IDE

. IDE bud'to ma vlastni reseni (PyCharm)
nebo pouziva mypy (Visual Studio, Visual Studio Code..)

. dalSi podobné moduly:
- https://pyre-check.org/ (Facebook)
- https://github.com/google/pytype (Google)
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https://github.com/google/pytype
https://pyre-check.org/

Typové anotace ve VSCode
o (Ctrl+Shift+P) Python: Select Linter mypy
e ...pripadnd instalace mypy

e kontroluje a) automaticky pri ulozeni
b) (Ctrl+Shift+P) Python: Run Linting

b =23
print( a+b )
|

PROBLEMS (3 QUTPUT TERMINAL

typy-py (3

Incompatible types in assignment (expression has type “int", variable has type "str") [a... mypy(error) [4, 5]

Unsupported operand types for + (“int" and "str") [operator] mypy(error) [5, 10]
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Typové anotace ve Visual Studiu
Prizkumnik reseni / Aplikace / RMB / Python / Spustit Mypy

Prizkumnik fegeni * 0 X
s _ L
+ g o-sa0 £[=
rFY

Prohledat: Prizkumnik fegeni (Ctrl+:) P|'

] ﬁ‘.eienl’Py‘tthApplicatinnE (1 z celkového podtu 1 projektu])

4 [F7] PythonApplicatinn2
b [ ProstiediP Publikowvat...
:_ Spustit PyLint Python ' |
- Spustit Mypy Mastavit rozsah na tuto polozku
u e a4 - TP S

PythonApplication3.py = X

I from typing import List

seznam: List[int]

| seznam.append( "abcd" )
@ Nenaily se Zadné problémy. e

E WM

Seznam chyb

|CeléFe§v.=.r1|' "l ||a 5 Chyby |||A 0 Upozormeéni |||0 0 Zprav || | |Sestavem'+ IntelliSense -
Kéd Popis Projekt

[>] Argument 1 to "append"” of "list" has incompatible type "str"; expected "int" [arg-type] Python.
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Alternativni prekladace
https://cython.org/

The Cython language is a superset of the Python language that
additionally supports calling C functions and declaring C types on
variables and class attributes. This allows the compiler to generate
very efficient C code from Cython code.

https://github.com/facebookincubator/cinder

Cinder is Meta's internal performance-oriented production version
of CPython 3.10. It contains a number of performance
optimizations.. and an experimental bytecode compiler that uses
type annotations to emit type-specialized bytecode that performs
better in the JIT.
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https://github.com/facebookincubator/cinder
https://cython.org/
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Behové chyby - vyjimky
vyjimka = zprava o béhové chybé

a
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
a
NameError: name 'a' 1s not defined

a=>5
al[l]
Traceback (most recent call last):
File "<pyshell#2>", line 1, in <module>
al[l]
TypeError: 'int' object is not subscriptable
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Typ vyjimky

Vyjimka je objekt
a NameError, TypeError ..apod. je jeho typ.

Obsahuje i dalsi informace, jako text zpravy

name 'a' is not defined

nebo misto, kde k chybé doslo (cely zasobnik volani)

File "<pyshell#2>", line 1, in <module>
a[l]
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Jak odchytit vyjimku

>>> .
X = int(input("Zadej cislo: "))

ValueError:
print (" Zkus to znovu...")

Zadej ¢islo:
Zkus to znovu...
Zade]j ¢islo: sss
Zkus to znovu...
Zadej c¢islo: ghgfdhgfd
Zkus to znovu...
Zadej c¢islo: 95
>>> X
95
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Jesté k except

e Lze napsat vice bloku except,
kazdy pro jiny typ vyjimek
o Lze také neuvést zadny typ
a tim odchytit jakoukoli vyjimku, nedélejte tol

(Kazdy by mél resit jen ty problémy, kterym rozumi.)

(Pokud se nékde dozvime o chybé,
méli bychom byt radi a nezahazovat tu informacil)
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Jesté k except

Nastalou vyjimku si miZeme uloZit do proménné. ..
>>>

x = int(input("Zadej &islo: "))

ValueError vyjimka:
print ("To nebylo ¢éislo...")
print (type (vyjimka))
print(vyjimka.args)
print (vyjimka)
v = vyJjimka
# vyjimka je lokalni, v je globalni
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Priklad (podie thinkcspy3)

existuje (filename) :

f = open(filename)

f.close ()
True
FileNotFoundError:
False
NEBO lépe
os

os.path.isfile("c:/temp/testdata. txt")

Vyjimkami bychom méli oSetfovat jen vyjimecneé situace.
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Finally

UZ vime, Ze soubory je potreba zavirat...
g = open("d:/e.txt","w")
i range (10) :
x = int(input("zadej cislo:"))
# tady * se to mize rozbit
g.

write( str(x)+" " )

g.close()

...tak to muZeme zajistit pomoci finally.
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Vyvolani vyjimky
pro¢ bychom to méli chtit?

chceme ohldsit vyjimecnou situaci,
kterou sami neumime vyresit

Napriklad:
funkce ma ze vstupu precist Cislo (a neni tam)
mdme zjistit ddaje z webu a server neodpovida
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Vyvolani vyjimky
syntaxe:

ValueError ("Pocet trpasliku < 0")
VSechny typy vyjimek jsou odvozeny od tridy

BaseException

, mlZeme si odvodit vlastni typy.

vyjimKky vs. navratove kody
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https://docs.python.org/3/library/exceptions.html#BaseException

Assert

1<2, "Néco neni v poradku"
AssertionError: Néco neni v poradku
je zkraceny zdpis za

podminka:
AssertionError( text )

POZOR: assert je prikaz, ne funkce! (i v Pythonu3)
=> bez zavorek!
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Defenzivni programovani

Cokoliv se muZe pokazit, to se pokazi...
...a je dobré se o tom dozvédét vcas.

e ovérovdni vstupu (chyby od ostatnich)

e ...i vystupu (nase vlastni chyby)

e testovani vstupnich a vystupnich podminek a invariantu
e overovani situaci, které nemohou nastat

e nizka tolerance (co nezname, to odmitnout)

e ...a dalsi

To, Ze jsi paranoik, jesté neznamend, Ze po tobé nejdou.
/Woody Allen/
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JAK TESTOVAT
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rukama, ocima...
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rukama, ocima...

.. ..programem!
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Jednotkové testy / Unit testy
.Jednotka" - funkce, trida...

eJAK testovat

o (rukama, ocima,) programem...
eCO testovat

o okrajove pripady

Priklad
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Dalsi nastroje
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List Comprehensions

e pohodiny zpusob, jak vytvorit seznam
e nezistdva po ném zadna proménna

[vyraz for ...(libovolny po&et dalsich for nebo if)]

[x*x X range (10) ]
[x*x X range (10) x**3%10==1]
[ [x*Yy X range (1,11) ] Y range(1,11) ]
Analogicky pro dict nebo set:
X (2, 4, 6)} {2: 4, 4: 16, 6: 36}
X (2, 4, 6)} {16, 4, 36}
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Funkce v proménnych
Funkce jako parametry funkci
Closures

Priklady. ..
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