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Bonusovy domaci kol za 2 body 2/34

Zadani

Implementujte algoritmus Eratostenova sita na hledani prvocisel.
O Algoritmus implementujte jako funkci nebo jako metodu néjaké t¥idy.
O Chceme najit vSechna prvocisla mensi nebo rovna N (N bude argumentem funkce/metody).
O Algoritmus samoziejmé miiZete rozdélit do nékolika funkci/metod.
0 Jména modult/t¥id /metod /funkci zvolte sami.

O at' uZsipod timto terminem pfedstavujete cokoli.
0 Koéd “vysperkujte” tak, abyste jej mohli ukazovat budoucim zaméstnavateliim jako pi¥iklad kvalitniho kédu.

Cil:
O Zjistit, co povaZzujete za Cisty kdd.
O Na pristi pfednasce si ukdzeme typické nedostatky.

Hodnoceni:
O Nevyzadujeme, aby koéd fungoval spravné.
0 Kazda odevzdana tloha bude odménéna 2 body, bude-li z ni znét, Ze se jedna o Eratostenovo sito.
0 Termin: pondéli, 17.10.2011, 23:59

P. Posik (© 2011 A4B99RPH: Regenf problémii a hry -3 / 34

Odevzdana feSeni a jejich neduhy

Zaznamenano:
O Neékolik vyskytti pomérné ¢istého kédu!
O Asi3 neobvykla feSeni.

Vétsinou ale:
O Algoritmus nalezeny na webu pfepsan do Pythonu:
O Algoritmus v pseudokédu # Cisty kod!
O Implementovéano jako 1 velka funkce.
0 Proménné pojmenované jako i, j, k.
0 Komentafe ¢asto nebyly viibec, nebo byly naopak u kazdého fadku.
0 Casto byl pouzit seznam kandidatskych &isel, ktery
O byl prochdzen ve for-cyklu a zaroven
O znéjbyly odstrafiovany prvky.

seznam = [...]
prvek seznam:
nejaka_podminka (prvek) :
seznam. remove (prvek)

O Technika, kterd v jinych jazycich zarucené zptisobi problém!!!
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Typicky p¥iklad feSeni

This function generates prime numbers up to
a user specified maximum. The algorithm
used is the Sieve of Eratosthenes.

Eratosthenes of Cyrene, b. c. 276 BC,
Cyrene, Libya -- d. c. 194 BC, Alexandria.
The first man to calculate the circumference
of the Earth. Also known for working on
calendars with leap years and ran

the library at Alexandria.

The algorithm is quite simple.

Given an array of integers starting at 2,
cross out all multiples of 2.

Find the next uncrossed integer,

and cross out all of its multiples.
Repeat until you have passed

the maximum value.

HHOHOHEHE HHEHHEHEHERREREREREREREEHRER

@author hugo
# @version 1

generate_primes_up_to(max_value):
"""Find primes up to the max_value
using the Sieve of Eratosthenes.

max_value >= 2: # There are some primes
# Initialize the list (incl. 0)
f = [False i range(max_value+1)]
# Get rid of the known non-primes
f[0] = f[1] = True
# Run the sieve
i range(2, len(f)):
flil: # 1 is uncrossed
# cross out its multiples
j range(2xi, len(f), i):
flj] = True
# Find the primes and put them in a list
primes = [i i range(len(f)) flill
primes
# max_value < 2
list() # no primes, return empty list

P. Posik @ 2011

Clean Code

Zpracovano podle

Robert C. Martin: Clean Code: A Handbook of Agile Software Craftsmanship,

Prentice Hall, 2008.
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Co je ¢isty kod?

Clean code does one thing well.

Dave Thomas, zakladatel OTI, kmotr Eclipse:

Bjarne Stroustrup, autor jazyka C++ a knihy “The C++ Programming Language”:

I'like my code to be elegant and efficient. The logic should be straightforward to make it hard for bugs to hide, the
dependencies minimal to ease maintenance, error handling complete according to an articulated strategy, and
performance close to optimal so as not to tempt people to make the code messy with unprincipled optimizations.

Grady Booch, autor knihy “Object Oriented Analysis and Design with Applications”:

Clean code is simple and direct. Clean code reads like well-written prose. Clean code never obscures the designer’s
intent but rather is full of crisp abstractions and straightforward lines of control.

Clean code can be read, and enhanced by a developer other than its original author. It has unit and acceptance tests. It
has meaningful names. It provides one way rather than many ways for doing one thing. It has minimal dependencies,
which are explicitly defined, and provides a clear and minimal AP

P. Posik (© 2011
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Cisty kéd v praxi

Jediné spravné méfitko kvality kédu: Co-to-k-¢erty za minutu

oA QUA L 11Ty W1l s/ miNnyTE
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Smysluplna jména

Vymyslet dobra jména je velmi téZzké! Vénujte tomu dostate¢nou pozornost!
Nebojte se jméno zménit, prijdete-li na lepsi!

Dobré jméno odhaluje autortiv zimér (intention-revealing).

O o oo

Pokud jméno vyZzaduje komentéf, neodhaluje zdmér. Porovnejte:
self.d = 0 # Elapsed time in days
versus

self.elapsed_time_in_days = 0

0 Nazvy tiid: podstatna jména (s ptivlastky):
0 Customer,WikiPage, AddressParser
0 Filter,StupidFilter, Corpus, TrainingCorpus
O Nazvy funkci/metod: slovesa (s pfedmétem):
0 post_payment, delete_page, save
0 train, test, get_email
O Oznacujte jeden koncept vzdy stejnym slovem! NepouZivejte stejné slovo k vice ticeltim!
O Nebojte se dlouhych jmen!
O Dlouhé popisné jméno je lepsi neZ dlouhy popisny komentar.

O Pouzivejte pojmenované konstanty misto magickych &isel v kodu!
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Eratostenovo sito: smysluplnd jména

generate_primes_up_to(max_value):
"""Find primes up to the max_value
using the Sieve of Eratosthenes.

generate_primes_up_to(max_value):
"""Find primes up to the max_value
using the Sieve of Eratosthenes.

max_value >= 2: # There are some primes max_value >= 2: # There are some primes
# Initialize the list (incl. 0) # Initialize the list (incl. 0)
f = [False i range(max_value+1)] crossed_out = [
# Get rid of the known non-primes False i range (max_value+l)]
f[0] = f[1] = True # Get rid of the known non-primes
# Run the sieve crossed_out[0] = crossed_out[1l] = True
i range(2, len(f)): # Run the sieve
flil: # 1 is uncrossed number range(2, len(crossed_out)):
# cross out its multiples crossed_out[number]:
j range(2xi, len(f), 1i): # cross out its multiples
f[jl = True multiple \
# Find the primes and put them in a list range(2xnumber, len(crossed_out), number):
primes = [i i range(len(f)) flil] crossed_out[multiple] = True
primes # Find the primes and put them in a list

# max_value < 2
list() # no primes, return empty list

primes = [i i range(len(crossed_out))
crossed_out[i]]

primes
# max_value < 2
list() # no primes, return empty list

Dalsi smyslupnd jména budou nésledovat!!!
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Komentare

Kdyby byly prog. jazyky dostate¢né expresivni, nepotiebovali bychom komentafte!
0 Cisty kod komentéfe (skoro) nepotiebuje!
0 Komentafe kompenzuji nase selhani vyjadfit se v prog. jazyce. Porovnej:

# Check to see if the employee is eligible for full benefits
(employee.flags & HOURLY_FLAG) (employee.age > 65):

versus
employee.is_eligible_for_full_benefits():
Komentafe 1zou! Ne vZdy a ne zdmérné, ale aZ pfilis ¢asto!

Neptesné komentéfe jsou horsi nez zddné komentére!

Komentafe nenapravi patny kod!

O o oo

Dobré komentéfte:
O (do)vysvétleni, (do)upfesnéni
O zddraznéni, varovani pfed nasledky
0 TODOs
o épatné komentéfe:
O staré (uz neplatné), bezvyznamné, nevhodné, redundantni, nebo zavadéjici komentéfe
O komentafe z povinnosti
O zakomentovany kéd
O nelokalni nebo nadbyte¢né informace
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Eratostenovo sito: komentéafe

This function generates prime numbers up to
a user specified maximum. The algorithm
used is the Sieve of Eratosthenes.

Eratosthenes of Cyrene, b. c. 276 BC,
Cyrene, Libya -- d. c. 194 BC, Alexandria.
The first man to calculate the circumference
of the Earth. Also known for working on
calendars with leap years and ran

the library at Alexandria.

#
#
#
#
#
#
#
#
#
#
#
# The algorithm is quite simple.

# Given an array of integers starting at 2,
# cross out all multiples of 2.

# Find the next uncrossed integer,

# and cross out all of its multiples.

# Repeat until you have passed

# the maximum value.

#

# @author hugo

# @version 1

HHEHRHFHHEHRF R

Za chvili se zbavime dal$ich komentaii!

This function generates prime numbers up to
a user specified maximum. The algorithm
used is the Sieve of Eratosthenes.

Given an array of integers starting at 2,
cross out all multiples of 2.

Find the next uncrossed integer,

and cross out all of its multiples.

Repeat until you have passed

the maximum value.

@author hugo
@version 1

ivo
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Funkce a metody
O Funkce by mély byt kratké! (A jesté kratsi!)
O Funkce dlouhé méné nez 5 fadku:

O Vétsinou délaji pravé 1 véc.
O Mohou mit pfesné a vystizné jméno.

0 Sekce uvnitf funkci/metod:

O Argumenty funkci/metod:

0 Nemohou obsahovat vnotené ptikazy if, for, ...
O Bloky uvnitf piikazti if, for, ...jsou pouze 1 fadek dlouhé

O Kratké funkce umoznuji testovat diléf ¢asti algoritmu!

0 UdrZzujte jejich pocet maly! 0, 1, 2, vyjimecné 3.
O Vytvoite jméno tak, aby evokovalo pofadi argumentt.

O Funkce by méla délat pravé 1 véc a méla by ji délat dobie. (A bez vedlejsich efektti.)

O Jasna indikace toho, Ze funkce/metoda nedéla jen 1 véc a méla by byt rozdélena.

O Boolovské argumenty funkci ¢asto znaci, Ze funkce nedéla 1 véc! Rozdélte ji.

P. Posik © 2011
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Eratostenovo sito: funkce

generate_primes_up_to(max_value):
"""Find primes up to the max_value
using the Sieve of Eratosthenes.

max_value >= 2: # There are some primes
# Initialize the list (incl. 0)
crossed_out = [
False i range(max_value+1)]
# Get rid of the known non-primes
crossed_out[0] = crossed_out[1] = True
# Run the sieve
number range(2, len(crossed_out)):
crossed_out[number]:
# cross out its multiples
multiple \
range(2xnumber, len(crossed_out), number):
crossed_out[multiple] = True
# Find the primes and put them in a list
primes = [i i range(len(crossed_out))
crossed_out[i]]
primes
# max_value < 2
list() # no primes, return empty list

generate_primes_up_to(max_value):
"""Find primes up to the max_value
using the Sieve of Eratosthenes.

max_value < 2:

[1

crossed_out = uncross_integers_up_to(max_value)
run_the_sieve_on(crossed_out)
get_uncrossed_numbers_in(crossed_out)

uncross_integers_up_to(max_value):

crossed_out = [False i range(max_value+l)]

# Cross out 0 and 1, they are not primes.

crossed_out[0] = crossed_out[1l] = True
crossed_out

run_the_sieve_on(crossed_out):
number range(2, len(crossed_out)):
crossed_out[number]:
cross_out_multiples_of(crossed_out, number)

cross—_out_multiples_of(crossed_out, number):
multiple range(2xnumber, len(crossed_out), number):
crossed_out[multiple] = True

get_uncrossed_numbers_in(crossed_out):
uncrossed = [i i range(len(crossed_out))
crossed_out[i]]
uncrossed
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Eratostenovo sito: pfevod na tfidu

generate_primes_up_to(max_value):
"""Find primes up to the max_value
using the Sieve of Eratosthenes.

max_value < 2:

[1

crossed_out = uncross_integers_up_to(max_value)
run_the_sieve_on(crossed_out)
get_uncrossed_numbers_in(crossed_out)

uncross_integers_up_to(max_value):

crossed_out = [False i range(max_value+l)]

# Cross out 0 and 1, they are not primes.

crossed_out[0] = crossed_out[1l] = True
crossed_out

run_the_sieve_on(crossed_out):
number range(2, len(crossed_out)):
crossed_out[number]:
cross_out_multiples_of(crossed_out, number)

cross_out_multiples_of(crossed_out, number):
crossed_out[multiple] = True

get_uncrossed_numbers_in(crossed_out):

uncrossed = [i i range(len(crossed_out))

crossed_out[i]]
uncrossed

multiple range(2+number, len(crossed_out), number):

PrimesGenerator:
"""Prime numbers generator."""

__init__(self):
self.crossed_out = []
self.max = None

get_primes_up_to(self, max_value):
"""Return list of primes up to the max_value.
max_value < 2: [1
self.max = max_value+l
self.uncross_integers_up_to_max_value()
self.run_the_sieve()
self.get_uncrossed_numbers()

uncross_integers_up_to_max_value(self):
self.crossed_out = [

False i range(self.max)]
# Cross out 0 and 1, they are not primes.
self.crossed_out[0] = self.crossed_out[1l] = True

run_the_sieve(self):
number range(2, int(self.maxxx0.5)+1):
self.crossed_out[number]:
self.cross_out_multiples_of(number)

cross_out_multiples_of(self, number):
multiple range(2xnumber, self.max, number):
self.crossed_out[multiple] = True

get_uncrossed_numbers(self):
uncrossed = [i i range(self.max)
self.crossed_out[i]]
uncrossed

P. Posik (© 2011
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Eratostenovo sito: jind jména

Moznd vam kéd bude pfipadat ¢itelné&jsi, pouzijeme-li jind jména.
V kédu jsou také pouzity privatni proménné a metody tiidy.

This class generates prime numbers up to a user
specified maximum using the Sieve of Eratosthenes.
Given an array of integers starting at 2,

mark all multiples of 2 as not prime.

Find the next integer that still can be prime,
and mark all of its multiples as not prime.
Repeat until you have passed the maximum value.

oW R R W W W

PrimesGenerator:
"""Prime numbers generator."""
__init__(self):
self.__can_be_prime = []
self.__max = None

get_primes_up_to(self, max_value):
"""Return list of primes up to the max_value."""
max_value < 2:

[1

self.__max = max_value+l

self.__init_candidates_for_primes()

self.__run_the_sieve()
self.__collect_remaining_candidates()

——init_candidates_for_primes(self):
self.__can_be_prime = \

[True i range(self.__max)]
self.__can_be_prime[0] = False
self.__can_be_prime[l] = False
__run_the_sieve(self):

number range(2, int(self.__max**0.5)+1):

self.__can_be_prime[number]:
self.__mark_as_not_prime_multiples_of(number)

__mark_as_not_prime_multiples_of(self, number):
multiple range(2*number, self.__max, number):
self.__can_be_prime[multiple] = False

——collect_remaining_candidates(self):
primes = [i i range(self.__max)
self.__can_be_prime[i]]
primes

P. Posik (© 2011

Unit Testing

Zpracovano podle
Gerard Meszarosz: xUnit Test Patterns: Refactoring Test Code,
Addison-Wesley, 2007.
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Testovani

Kuoalita softwaru z pohledu testovéani:

O Jak dobfe kéd spliiuje specifikace?
Testovani z pohledu QA tymu:

Testujeme poté, co je kéd hotovy.
Obvykle black-box testovani.

Zpétné vazba ptichdzi prilis pozdé.

O 0O o0oogoog

V minulosti provadény pfevaZné ru¢né.
Testovéani z pohledu programatora:
diisledku designu architektury softwaru.)

O Obvykle white-box testovani.
O V minulosti vétsinou docasny kéd, ktery se po otestovani zahodil.

O Testujeme, protoZe jsme si jisti, Ze kod obsahuje chyby! (Nespliiuje specifikace zdkaznika.)

Testovéni je spi§ méfeni kvality softwaru, nikoli zptisob, jak napsat kvalitni software.

O Testuji, protoZe si chci byt jisty, Ze jednotka, na které pravé pracuji, déld to, co po ni chci. (Splituje poZadavky, které vznikly v

P. Posik (© 2011
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Programatorské testovani

Doufejme, Ze sami vytvéfite néjaky testovaci kéd ke svym funkcim/metodam:

__name__ == "__main__":
pg = PrimesGenerator ()
("Primes up to 0: ", pg.get_primes_up_to(0))

("Primes up to 1 , Pg.get_primes_up_to (1))
("Primes up to 2: ", pg.get_primes_up_to(2))
("Primes up to 3: ", pg.get_primes_up_to(3))
("Primes up to 4: ", pg.get_primes_up_to(4))
("Primes up to 5: ", pg.get_primes_up_to(5))
("Primes up to 6: ", pg.get_primes_up_to(6))
("Primes up to 20: ", pg.get_primes_up_to(20))
a Ze jste kontrolovali vystup:

Primes up to 0: []

Primes up to 1: []

Primes up to 2: [2]
Primes up to 3: [2, 3]
Primes up to 4: [2, 3]
Primes up to 5: [2, 3, 5]
Primes up to 6: [2, 3, 5]

Primes up to 20: [2, 3, 5, 7, 11, 13, 17, 19]
Primes up to 100: [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97]

>>>
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Automatizované testy: FI.R.S.T.

Automatizované testy by mély byt ELR.S.T.

Fast. Testy by mély byt rychlé. Kdyz nebudou rychlé, nebudete je chtit spoustét casto. KdyZ je nebudete spoustét ¢asto, neodhalite
chyby dostate¢né brzo.

Independent. Testy by mély byt nezdvislé. Jeden test by nemél nastavovat podminky pro dalsi test. Méli byste byt schopni spustit
kazdy test samostatné a celou sadu testti v jakémkoli pofadi. Pokud testy nejsou nezédvislé, chyba v jednom testu spusti cely
fetézec chyb v navazujicich testech. Hledani chyby je pak sloZitejsi.

Repeatable. Testy by mélo byt mozné zopakovat kymkoli a kdekoli se stejnym vysledkem. Kdy?Z jste schopni spustit testy se
spravnym vysledkem jen nékde, brani vdm to v jejich ¢astém spusténi a chyby neodhalite dostate¢né brzo.

Self-validating. Testy by mély mit dvoustavovy vystup. Diky tomu je testy schopen ovéfit, zda prosel nebo selhal. Neméli byste
byt nuceni prochézet néjaky vypis vysledki, abyste rozhodli, zda test prosel nebo ne. Nejsou-li testy schopné rozhodnout
sami, zda prosly nebo ne, nebudete chtit testovat tak casto. ..

Timely. Testy by mély byt psany vcas, idedlné pied produkénim kédem. PiSete-li testy aZ po produkénim kédu, ¢asto narazite na
to, Ze se kéd testuje Spatné. Rozhodnete se pak, Ze se s jeho testovanim nebudete zdrZovat.

P. Posik (© 2011 A4B99RPH: Regeni problémti a hry - 20 / 34



xUnit Framework

0 Standardni testovaci framework
0 Implementovan v mnoha jazycich (naucte se ho, bude se vdm hodit)
O V Pythonu implementovan jako modul unittest.

unittest
primes3 PrimesGenerator
PrimesGeneratorTest (unittest.TestCase):
known_values = ( , 1),
, 1),
, [21),
, [2,31),
, [2,31),
[2,3,5]1 ),
[2,3,5,7]),

0
1
2
3
4
5,
7,

20, [2,3,5,7,11,13,17,19] ))

(
(
(
(
(
(
(
(

setUp (self):
self.pg = PrimesGenerator ()

test_get_primes_up_to (self):
limit, expected self.known_values:
observed = self.pg.get_primes_up_to(limit)
self.assertEqual (observed, expected)

P. Posik © 2011
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Ukdazka: zlepsSeni efektivity generdtoru prvocisel

0 Ozna¢me prvodislo x, x > v/N.

O 0O o0oogoag

Neni tfeba vyskrtavat ndsobky vSech prvocisel mensich nebo rovno N, sta¢i ndsobky prvocisel mensich nebo rovnych v/ N.

Chci vyskrtnout 2x: 2x ale je x ndsobkem prvocisla 2, a tudiZ jiz muselo byt vyskrtnuto.
Chci vyskrtnout 3x: 3x ale je x ndsobkem prvocisla 3, a tudiZ jiz muselo byt vyskrtnuto.
Chci vyskrtnout 4x: 4x ale je 2x ndsobkem prvocisla 2, a tudiZ jiZ muselo byt vyskrinuto.

Viechny nésobky prvotisel vétsich nez v/N uz byly vyskrtnuty pii vyskrtavani ndsobkit prvotisel mengich nebo rovnych +/N.

P. Posik (© 2011
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TDD: Vyvoj fizeny testy

Tti zdkony TDD (Test-driven development):
1. Nenapises$ ani kousek produkéniho kédu, aniz bys pfedtim napsal selhdvajici unit test.
2. NenapiSes vétsi ¢ast unit testu, nez je potfebna k selhani (chybeé).

3. NenapiSes vétsi ¢ast produkéniho kédu, nez je potfebnd ke splnéni aktudlné selhdvajictho unit testu.

Vysledek téchto pravidel:
O velmi kréatky cyklus, v némz stfidavé hrajete
O roli zdkaznika, ktery ik, co se mé délat (piSete test), a

O roli programaétora, ktery 1k, jak se to md délat (upravujete kod).

O Testy a produkéni kéd se pisi spolecné (testy o par sekund napied).
O Testy pak pokryvaji vSechen produkéni kéd!
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TDD Ukéazka

Vytvotte funkci/metodu tfidy na faktorizaci ¢isla na prvociselné ¢initele.
O Vstup: ¢islo, které chceme rozloZit
O Vystup: seznam prvocisel, jejichZ soucin je roven vstupnimu &islu

Jak byste postupovali? Funkci na generovéani prvocisel uz mame...
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TDD Ukézka: Uvodni faze

Zakldddme test_factorize.py Po spusténi test_factorize.py:
unittest Traceback (most recent call last):
factorization factorize File "<string>", line 2, <fragment>

builtins.ImportError: No module named factorization

Zakladame prazdny factorization.py Po spusténi test_factorize.py:
Traceback (most recent call last):
File "<string>", line 2, <fragment>
builtins.ImportError: cannot name factorize
Upravujeme factorization.py: Po spusténi test_factorize.py:
factorize(): --- Zé&dny vystup, kéd bez chyby. ---
Upravujeme test_factorize.py Po spusténi test_factorize.py:
unittest
factorization factorize e e eeeeemeeeeeeeeeeemeeeeeeeeeeeeeeeeeeeeeean]

Ran 0 tests 0.000s
FactorizeTest(unittest.TestCase):
0K
builtins.SystemExit: False
__name__=="__main
unittest.main()
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TDD Ukézka: Test faktorizace ¢isla 2

Upravujeme test_factorize.py Po spusténi test_factorize.py:
FactorizeTest(unittest.TestCase): E
test_two(self): ERROR: test_one (__main__.FactorizeTest)
observed = factorize(2) oo
self.assertEqual(observed, [2]) Traceback (most recent call last):
File "<wingdb_compile>", line 7, test_one

TypeError: factorize() takes no arguments (1 given)

Ran 1 test 0.000s

Upravujeme factorization.py: .

factorize(multiple):
FAIL: test_one (__main__.FactorizeTest)

Traceback (most recent call last):
File "<wingdb_compile>", line 8, test_one
AssertionError: None != [2]

Ran 1 test 0.000s

Upravujeme factorization.py:

factorize(multiple):
(2] Ran 1 test 0.000s
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TDD Ukézka: Test faktorizace ¢isla 3

Upravujeme test_factorize.py

test_three(self):
observed = factorize(3)
self.assertEqual(observed, [3])

Po spusténi test_factorize.py:

F.

FAIL: test_three (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 12, test_three
AssertionError: Lists differ: [2] != [3]
First differing element 0:
2
3
- [2]
+ [3]
Ran 2 tests 0.016s
Upravujeme factorization.py:
factorize(multiple): TS oo oS oooosooooooooooosooosso
[multiple] Ran 2 tests 0.000s
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TDD Ukézka: Test faktorizace ¢isla 4

Upravujeme test_factorize.py

test_four(self):
observed = factorize(4)
self.assertEqual(observed, [2,2])

Po spusténi test_factorize.py:

F..

FAIL: test_four (__main__.FactorizeTest)

Traceback (most recent call last):

factorize(multiple):
factors = []
multiple % 2 == 0:
factors.append(2)

File "<wingdb_compile>", line 16, test_four
AssertionError: Lists differ: [4] != [2, 2]
[...snip...]
Ran 3 tests 0.000s
Upravujeme factorization.py: -

FAIL: test_three (__main__.FactorizeTest)

Traceback (most recent call last):

factors = []
multiple % 2 == 0:
factors.append(2)
multiple /= 2
multiple != 1:
factors.append(multiple)
factors

multiple /= 2 File "<wingdb_compile>", line 12, test_three
factors AssertionError: Lists differ: [] != [3]
[...snip...]
Ran 3 tests 0.016s
Upravujeme factorization.py:
factorize(multiple): TS oSS ooSomoooooooooooooooseo
Ran 3 tests 0.000s

P. Posik © 2011
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TDD Ukézka: Test faktorizace ¢isla 5

Upravujeme test_factorize.py Po spusténi test_factorize.py:

test_five(self): R
observed = factorize(5) e o]
self.assertEqual(observed, [5]) Ran 4 tests 0.000s
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TDD Ukézka: Test faktorizace ¢isla 6

Upravujeme test_factorize.py Po spudténi test_factorize.py:
test_six(self):

observed = factorize(6) = e eeeeeeieeeeeeeeeseeeeeeeceseeeeese-eseesseseceseeseeeeenaoand]
self.assertEqual(observed, [2,3]) Ran 5 tests 0.000s

Test faktorizace ¢isla 7 vynechdvéame, je to stejny p¥ipad, jako pro 3 a 5.
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TDD Ukézka: Test faktorizace ¢isla 8

Upravujeme test_factorize.py Po spusténi test_factorize.py:

test_eight(self):
observed = factorize(8) e o]
self.assertEqual(observed, [2,2,2]) Ran 6 tests 0.000s
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TDD Ukézka: Test faktorizace ¢éisla 9

Upravujeme test_factorize.py Po spudténi test_factorize.py:
test_nine(self): L FL
observed = factorize(9)
self.assertEqual(observed, [3,3]) FAIL: test_nine (__main__.FactorizeTest)

Traceback (most recent call last):

File "<wingdb_compile>", line 32, test_nine
AssertionError: Lists differ: [9] !'= [3, 3]
[...snip...]

Ran 7 tests 0.000s

Upravujeme factorization.py:

factorize(multiple):
factors = [] Ran 7 tests 0.015s
factor range(2,multiple+l):

multiple % factor ==
factors.append(factor)
multiple /= factor
factors

O Jsme schopni pfijit na néjaky dalsi test, kde by nas kéd selhal?
0 Nevadindhodou, Ze jako faktory bereme vSechna ¢isla a nikoli jen prvodisla? Jak to otestovat?
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TDD Ukazka: Je nase funkce napsana ¢isté?

Stavajici factorization.py:

factorize(multiple): TS TTTmmmoooooooooooeee
factors = [] Ran 7 tests 0.015s
factor range(2,multiple+l):

multiple % factor ==
factors.append(factor)
multiple /= factor
factors

Prepsany factorization.py:

factorize(multiple):
factors = [] Ran 7 tests 0.000s
factor range(2,multiple+l):

multiple, part_of_factors = factor_out(multiple, factor)
factors.extend(part_of_factors)
factors

factor_out(multiple, factor):
factors = []
multiple % factor ==
factors.append(factor)
multiple /= factor
multiple, factors

V tomto p¥ipadé je asi prvni verze pfehlednéjsi nez druha.
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TDD: Zavér

Testy slouZzi jako specifikace.

Testy slouZi jako dokumentace.

Testy vam pomdhaji pochopit algoritmus.

Testy pomahaji piedejit zbyte¢nym sloZitostem v kédu.

Jakmile kéd projde vSemi testy a my nejsme schopni pfijit na Zadny test, pfi némz by kéd selhal, je hotovo.

O 0O oooo

Pfi zméndch v kédu umoznuji testy zkontrolovat, zda jsme do kédu nezanesli néjakou nepfedvidanou chybu.
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