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Simulace hry volejbal

Chceme vytvorit simulator hry volejbal

— Ne graficky :-)

Jde nam o pocty vitézstvi 2 teamu, zname-li
pravdepodobnosti vyhry jejich podani.
Napriklad:

— Prvniteam vyhrava sva podani s 60% Uspésnosti
— Druhy team vyhrava sva podani s 50% Uspésnosti
Ukolem je vytvoreni programu, ktery bude
simulovat nekolik her volejbalu

— Pouzivame stara pravidla a existenci setu ignorujeme



Volejbal

e Zacina jeden team
— Pokud ziska sve podani, dostane bod a opét podava

— Pokud ztrati své podani, podava druhy team a bod
neziskava nikdo

e Hra konci pokud néjaky team ziska 15 bodU

— Pokud je vsak rozdil ve skore pouze jednobodovy, je treba
hrat dal dokud rozdil neni alespon 2 body



Detailnejsi specifikace problemu

e Vstup: Program se zepta na potrebne udaje
— Pravdépodobnost vyhry podani teamu A
— Pravdépodobnost vyhry podani teamu B
— Pocet her, které budeme simulovat

e Vystup: Program vypise vysledneé statistiky
— Pocet simulovanych her
— Pocet her, ktere vyhral team A
— Pocet her, ktere vyhral team B



Nahoda

e Pro deterministicky pocitac neni jednoduche
vytvaret zcela nahodna cisla

e Prosimulace typicky pouzivame generator
pseudonahodnych cisel
— Zalozené na ,seminku" (seed)

— Vytvari posloupnost Cisel s dobrymi statistickymi
vlastnostmi

e Vhodne pro simulace

e Python
— Modul random

— Pseudonahodny generator ,Mersenne Twister "
inicializovany aktualnim casem

e Zcela nevhodne pro kryptograficke ucely



Generovani nahodnych cisel
e Python

— random.randint(a, b)
e Return a random integer N such thata <= N <=b.
— random.random()

e Return the next random floating point number in the
range [0.0, 1.0).

e Vyhra podani
if random() < prob:
score = score + 1
kde prob je pravdépodobnost vyhry hrace



Navrh shora dolu (top-down)

Navrh zaciname na abstraktni (vysoke) urovni
Specifikujeme co principielné bude program délat

Uvedeme, jak se bude postupovat, aniz bychom
museli rovnou zminit vsechny detaily jak to udelat

— To upresnime pozdéji
V dalsich krocich pak postupné upresnujeme detaily,
ktere jsme v predchozich krocich preskocili

Nakonec tak ziskame kompletni program



Nas priklad se simulaci volejbalu

e Zakladni algoritmus:

Vypis uvodni informace

Ziskej vstupni Udaje: probA, probB, n

Simuluj n her teamU A a B za pomoci probA, probB
Vypis kolik her se hralo, kolikrat vyhral team A, B

e Pro kazdy krok dale musime upresnit vstupy a
vystupy
— parametry a navratove hodnoty funkci
— Interface [ rozhrani



_

rvni navrh programu

e Program v pythonu:

def main():
printinstructions()
probA, probB, n = getinputs()
winsA, winsB = simNGames(n, probA, probB)
printSummary(winsA, winsB)



Graficky navrh

e Nas navrh |ze zobrazit i graficky

main

probA /
probB
n

printIntro

getInputs

printSummary




Druha uroven navrhu

e Po navrzeni prvni (korenové) urovne navrhu
pokracujeme druhou urovni

e Specifikujeme chovanifunkci pouzitych v navrhu
prvni Urovne.
e Tj.specifikujeme funkce
— printintro
— getinputs
— simNGames
— printSummary



Vypis uvodnich informaci

e Funkce v pythonu:

def printintro():
print "Tento program simuluje hru volejbal mezi 2"
print ‘teamy "A" a "B". Schopnosti teamu jsou dany’
print "pravdepodobnostmi (cislo mezioa 1) sjakymi"
print "team vyhraje sve podani. Zacina vzdy team A."



Ziskani vstupnich dat

e Funkce v pythonu

def getlnputs():

a = input("S jakou pravdepodobnosti vyhraje
team A sve podani")

b = input("S jakou pravdepodobnosti vyhraje
team B sve podani")

n = input("Kolik her bude simulovano?")
returna, b, n



Simulace n her

e Intuitivné bude simulace vypadat nejak takto:

inicialné pocet vyher winsA a winsB bude nula
opakuj n-krat
simuluj jednu hru
jestlize vyhral team A
team A ziskava bod
jinak
team B ziskava bod



Simulace n her

e Prepiseme do pythonu:

def simNGames(n, probA, probB):
winsA =winsB =0
foriinrange(n):
scoreA, scoreB = simOneGame(probA, probB)
if scoreA > scoreB:
winsA = winsA + 1
else:
winsB = winsB + 1

return winsA, winsB



Vypis vysedku

e Zapiseme v pythonu

def printSummary(winsA, winsB):
n = winsA + winsB
print "\nPocet simulovanych her:", n

print "Pocet vyher A: %d (%0.1f%%)" % (winsA,
float(winsA)/n*100)
print "Pocet vyher B: %d (%0.1f%%)" % (winsB,
float(winsB)/n*100)



Graficke znazorneni

e Opét muze aktualni specifikaci zobrazit graficky:

main

probA /

winsA

probA \
bB peols winsA :
ﬁr < - \a winsB
printIntro getInputs simNGames printSummary

!

| seored
kcoreB

probA
probB

simOneGame




Treti Uroven navrhu

e Zbyva dospecifikovat funkci pro jednu hru
 |ntuitivné bude funkce fungovat takto:

Inicializuje skore obou teamu na nulu

Team A ma podavat

Opakuj dokud neni konec hry:
simuluj jedno podani teamu, ktery podava
aktualizuj skore

Vrat skore obou teamU



Implementace v pythonu

def simOneGame(probA, probB):
scoreA=0
scoreB=o0
serving = "A"
while gameNotOver(scoreA, scoreB):
if serving =="A":
if random() < probA:
scoreA =scoreA +1
else:
serving = "B"
else:
if random() < probB:
scoreB =scoreB +1
else:
serving = "A"
return scoreA, scoreB



Graficke zobrazeni

gameQver
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Zbyva funkce pro zjisteni konce hry

e Hra konci, pokud néktery z teamu ziska 15 bodu

— Arozdil skore obou teamU je nejméné 2

def gameOver(a,b):
return (a>=15 or b>=15) and (a>=b+2 or b>=a+2)



Jak jsme postupovali

1.

Vyjadrili jsme algoritmus jako sérii mensich
problem0 (blokd/funkci)

Pro kazdy mensi problem (blok/funkci) jsme
vyvinuli rozhrani

Algoritmus jsem pak upresnili tim, ze jsme
specifikovali, jak vyuzijeme rozhrani s mensimi
problemy (bloky/funkcemi).

A obdobne jsme postupovali pri navrhu

jednotlivych mensich problemu (blokG/funkci) na
nizsich urovnich.



Testovani

e Program implementujeme v pythonu
e Kdyz ho poprve spustime je mozne, ze diky chybam
nebude fungovat, tak jak si predstavujeme
— Chybujeme vsichni
— Chyby jsou bezne
— Bug
* Program budeme testovat po castech

— Pouzijeme pristup ,zdola nahoru" (botton-up)

=V Vv/

pozdéji komponent na vyssi urovni



Testovani funkce gameOver

e Vyzkousime na nékolika volanich s rUznymi
parametry:

Frx ogameCrrer (15, 15)
Fal=se

P ogamelrrer (1,2)
Fal=e

Frx gamelrrer (1, 15)
True

Frx ogamerrer (15, 1)
True

x> game’rrer (16, 15)
Fal=e

Frr gamelrrer (17, 15)
True

T

e Pokud se zda, ze funkce funguje dobre, pokracujeme
o Uroven vyse.

e Pozn: Skutecna verifikace toho, ze funkce déla
presne to co ma, je netrivialni.



Jine pristup k navrhu a vyvoji SW

e Prototypovani a spiralovy vyvoj
— Prototyp —inicialni verze programu s omezenou
funkcénosti

e Vhodné pro ovéreni, zda principy, na kterych chceme
SW zalozit funguji

— Prototyp dale vylepsujeme, az ziskame kompletni
program s plnou funkcnosti

e Inkrementalni vyvoj



Prototypovani: uvodni verze

def simOneGame():

scoreA=0
scoreB=0
serving = "A"
foriinrange(30):
if serving =="A":
if random() < .5:
scoreA = scoreA +1
else:
serving = "B"
else:

if random() < .5:
scoreB =scoreB +1
else:
serving = "A"
print scoreA, scoreB



Prototypovani: inkrementalni vyvoj

e Faze:
1. Inicialni prototyp: 30 podani s pravdépodobnosti vyhrani
podani 50 % a 50 %. Pomocny vypis po kazdem podani.
2. Pridame parametry pro pravdépodobnosti vyher podani.

3. Pridame funkci sledujici konec hry pfi ziskani 22 bodU
jednim hracem. Tim mame funkcni simulaci jedné hry.

4. Rozsirime na opakovani nékolika her. Vystupem bude
pocet vyher jednotlivych hracu.

5. Vyvoj plné funkcniho programu. Doreseni ziskani vstupu
od uzivatele a vhodneho formatovani vystupu.



Vyvoj softwaru

e Vyvojsoftwaru je umeni

e Jizdlouhou dobu se ji zabyva véda nazyvana
,Softwarove inzenyrstvi* (,Software engineering")

e S dalsimiaspekty vyvoje SW se setkate v dalsich

predmeétech na Fl

— napriklad PBooy n
Softwarove inzenyrstvi | swse (* Spirala

Analyza | Hodnoceni

Prototypovani

o
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Cr—— ,
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Ladéni programu v pythonu
Modul pdb

Spustime ladéni vykonavani

urciteho kodu

Nebo program zastavime na
urcitem misté (breakpoint)
pomoci pdb.set_trace()

Potom muzeme

Pokracovat (c)
Krokovat (s)
Prohlizet proménné (p)

e pdh
e e plusia,kh):
c=a+h

-

x> pdbh.runi'plus(1,21"1

> <gtring>r(l)<module> () ->Mone
(Pdh) =

—Call--

> <pyahell#iS>(1)plus)

[Pdb) =

> <pyshell#38>(2)plusi)

[Pdh) =

> <pyshell#3gr(3)plus()

(Pcb) p o

3

(Pdh) =

——FEeturn—--

> <pyshell#3igr (3)plus()-»3
([Fdh) =

—-FEeturn--

> <string>x(l)<module> () ->Mone
(Pdh) =

s |



Ladéni programu v Pythonu v IDLE

Pyt Nl 1ol

File Edit shell | Debug ©Options ‘Windows Help GulSteplOverlOutlQuitlpStack I Source

S | —————— W Locals [ Globals
NameError: G0 ko FilefLine ined plus.py:3: plus
i v Debugger
FrE Stack Viewer 'bdb’.run(), line 387: exec crnd in globals, locals ﬂ
e Auto-open Stack Yiswer ' main__". <module=(), line 5 print plus{1,2)

ey plusTe BT : = main_ ' plust), ling 3 return c
c=a+th

c

plus.py¥ - C:/'Documents and Settings,; Administra -
File Edit Formak Run Options  Windows Help | Locals
plusia,b): al -
_ b2
C=a

Set Breakpoint c 3 =
lear Breakpoink
print plusi(l,z2)




Ladeni programu v C: Visual Studio C++

&0 tst - Microsoft ¥isual C++ [design] - tst.cpp

File Edit Wiew Project  Build | Debug | Tools  Window  Help
- - % windows b ||@ Breakpoints  Chrl+Al+B
G S b & (EEEE | = 9 » Jart Fa E] Immediate  Chri+Al+]
q . | -
Resource View - kb i ! Skart Without Debugaing Chr[+F5
[+ st fl; Processes. ..
:j,f, Exceptions. .. Ckrl4+-Al+E ,
1= entry point for the coc
%= Step Into Fil
L= step Over F10
LM Mew Breakpoint... Ckrl+E
i CHART arov[] )

T
return 0O;




@9 tst - Microsoft ¥isual C++ [break] - tst.cpp - |EI|£|
File Edit Wiew Project  Build Debug Tools  Window  Help
- SEH@ | RR[ o o8-8 ) o TR | REmR 2
b Il m D SELE s Hex (- I b [SE| S22 4% N,
tst.cpp | Disassembly | 4 % |Sl:||util:ln Explarer - kst 3 |
I{Glnbals} j I':':Q_tmain j
g tst.cpp Defines the entry point for the console application. " IE Solution ‘tst' (1 project)
3] References
= £3 Source Files
1 " " .
H#include "stdafx.h &9 stdafx.cpp
. o v §29] tst.cpp
Flint _twain(int argce, TCHAR® arge[]) = a Header Files
{ b skdaf.h
int a=s10; - [_] Resource Files
int b=a+5; — [3] readMe.txt
int c=2%a+h;
int d;
O for (int i=1;i<10:;i++)
d=10%c+4h;
return O: b =15
H
= -
» E Solution Explo. .. Funning Docu. .. |
ol | Call Stack q
| Mamne | Langlil
G tst.exelmain(ink argc=1, char * * argw=0x003d15c3) Line 12 + 0x9  C++
ksk.exe!mainCRTSkarkup() Line 259 + 0x19 C

kernel3z. diN7cE1707 7))

I fukas Locals |,@ Watch 1 |

@ Zall Stal:kl @ Breakpoints ||T_"'| Cornmand Window | Bl output

| Ready




Dokumentovani programu

e Poznamky/komentare

— Usnadnuji pochopeni jednotlivych konstrukci

— Piseme pro sebe i ostatni

e UziteCne pro pozdéjsi modifikace programu
— Provadéne namii jinymi

e Dokumentace rozhrani

— API

— Ty funkce/moduly/knihovny, ktere budou pouzivany

ostatnimi

e Nazvy modulu, funkci, proménnych...



Dokumentace rozhrani

e Funkce
— Jmeéno funkce
— Vstupni parametry
e Povinneé
e Nepovinne
e Defaultni hodnoty
— Navratova hodnota
— Funkcnost



Priklad z dokumentace Pythonu

random. Yandint(a b)
Return a random integer N suchthat a == w <= k.

=tring.capitalize(word)
Return a copy of word with only its first character capitalized.

string.expandtabs(s], tabsize])
Expand tabs in a string replacing them by one or more spaces, depending on the
current column and the given tab size. The column number is reset to zero after each
newline occurring in the string. This doesn’t understand other non-printing characters or

escape sequences. The tab size defaults to 8.



Priklad z dokumentace Windows AP

Platform SDK: Windows System Information
GetFileTime

The GetFileTime function retrieves the date and time that a file was created, last acces=sed, and last modified.

BOOL GetFileTime |
HAMOLE RFils,
LPEFILETIME 1plrastionTims,
LPEILETIME l1pLs=t
LPEILETIME 1pLs
|

Parameters
hFl:llf

[in] Handle to the files for which to get dates and times. The file handle must have been created with the GENERIC_READ access
right. For more information, see File Security and Access Rights.

ipCreationTime

[out] Pointer to a FILETIME =structure to receive the date and time the file was created. This parameter can be MULL if the
application does not require this information.

iplasticcessTimes

[out] Pointer to @ FILETIME =tructure to receive the date and time the file was last acceszed. The last access time includes the last

time the file was written to, read from, or, in the case of executable files, run. This parameter can be MULL if the application does
not require this information.

ipLastWriteTime

[out] Pointer to @ FILETIME =structure to receive the date and time the file was last written to. This parameter can be NULL if the
application does not require this information.

Return Values
If the function succeeds, the return value i=s nonzero.

If the function failz, the return value iz zero. To get extended error information, call GetLastError.



Dokumentujeme v Pythonu

e Dokumentacniretezce (docstring)
e Prvniretézec tridy, modulu, funkce (metody)
e Vsechny ,verejne" Casti by mély byt dokumentovany

soucet (a,h) :
" Funkce wraci soucet dvou argumentu. "0
a+h

complex (real=0.0, imag=0.0) :
HMForm a complex nunber.

Eeyvword arguments:

real —— the real part (default 0.0)
imag —-- the imaginary part (default 0.0)

imag == 0.0 real == 0.0: complex zero



Jak spravné dokumentovat?

4.7.6. Documentation Strings

There are emerging conventions about the content and formatting of documentation strings.

The first line should always be a short, concise summary of the object’'s purpose. For
brevity, it should not explicitly state the object’s name or type, since these are available by
other means (except if the name happens to be a verb describing a function’s operation).
This line should begin with a capital letter and end with a period.

If there are more lines in the documentation string, the second line should be blank, visually
separating the summary from the rest of the description. The following lines should be one
or mare paragraphs describing the object’s calling conventions, its side effects, etc.

The Python parser does not strip indentation from multi-line string literals in Python, so tools
that process documentation have to strip indentation if desired. This Is done using the
following convention. The first non-blank line after the first line of the string determines the
amount of indentation for the entire documentation string. (VWe can't use the first line since it
Is generally adjacent to the string’s opening quotes so its indentation is not apparent in the
string literal ) Whitespace “equivalent” to this indentation is then stripped from the start of all
lines of the string. Lines that are indented less should not occur, but if they occur all their
leading whitespace should be stripped. Equivalence of whitespace should be tested after
expansion of tabs (to & spaces, narmally).



Priklad vyuziti

>>> def my functioni():
"W Do nothing, but document it.

No, really, it doesn't deo anything.
LI )

pass

>>> print my function. doc
Do nothing, but document it.

No, really, it doesn't do anvthing.

Fx» print ord. doc
ord(c) —-> integer

Feturn the integer ordinal of a one-character string.
e e



Styl

e Styl psani programu
— Styl programovani, coding style

e Stejny program lze zapsat ruznym zpusobem
— Pékné vs. skaredée (nevhodne)



Doporuceni pro Python

e Odsazeni: 4 mezery
e Délka radku: pod 8o znakd
e Prazdne radky mezifunkcemi a tridami

e Komentare na separatnich radcich

e Mezery mezi operatory >»> & = £{1, 2) + g(3, 4)
— Ale zadneé mezery u zavorek pri volani funkci

e Rozumne a konzistentni nazvy funkci

— dlouhy_nazev_funkce
— DlouhyNazevFunkce



Priklady

Yes: spam(ham[1l], {eggs: 2})

No: spam( ham[ 1 1, { eggs: 2 } )
Yes: dict['key'] = list[index]
No: dict ['key'] = list [index]

Yes: spam(l)

—
[
[

No: spam

Yes:

i=1+1

submitted += 1

¥ = x*2 - 1

hypot2 = x*x + y*y

c = (atbh) * (a-b)
Mo:

i=itl

submitted +=

x =3x % 2 -1

hypot2 = x * x + y * vy
c = (a+ b)) ¥ (a - b)

Yes:
x =1
vy = 2

long variable
Mo:

=z

¥
long variable

if x ==

Yes:

HNo: if x ==

print X, v; X, ¥V = ¥, X
 print X , ¥, X , Y=V , X




Dalsi priklady

Yes:
if foo == 'blah':
do blah thing()
do_one ()
do_two ()
do_three ()
Rather not:
if foo == 'blah': do blah thing()
do one(); do two(); do three()

Rather not:
if foo == 'blah': do blah thing()
for x in 1st: total += x

while t < 10: t = delay/()
Definitely not:

if foo == 'blah': do blah thing()

else: do non blah thing()

try: something/()

finally: cleanup()

do one(); do two(); do three(long, argument,
list, like, this)

if foo == 'blah': one(); two(); three()
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