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Konečné automaty
Finite state machines

Definice

FSM = (Σ,S, δ, s,F)

Σ – konečná množina vstupńıch symbol̊u — abeceda

S – konečná množina stav̊u

δ – p̌rechodová funkce δ : S×Σ→ S
definuje chováńı automatu
podle vstupńıho symbolu urč́ı následuj́ıćı stav

s – počátečńı stav, s ∈ S

F – množina koncových (p̌rij́ımaćıch) stav̊u, F ⊂ S
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Konečné automaty
Popis

Tabulka + text

Stav Vstup Daľśı stav

0 a 1
0 b 2
1 a 1
1 b 2
2 a,b 2

Σ = {a, b}
S = {0, 1, 2}
s = 0

F = {2}

Obrázek

2 a,b10
a b

a

b
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Konečné p̌rekladové automaty
Finite state transducer

Definice

FST = (Σ,Γ,S, δ, s, ω)

Σ – konečná množina vstupńıch symbol̊u — abeceda

Γ – konečná množina výstupńıch symbol̊u

S – konečná množina stav̊u

δ – p̌rechodová funkce σ : S×Σ→ S

s – počátečńı stav, s ∈ S
ω – výstupńı funkce

Mealyho automat – ω : S×Σ→ Γ
Moore̊uv automat – ω : S→ Γ
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Konečné p̌rekladové automaty
Popis

Tabulka
Stav Vstup Výstup Daľśı

0 a N 0

0 b Y 1

Σ = {a, b}
Γ = {N ,Y }
S = {0, 1}
s = 0

Obrázek

0

1

b/Y

a/N
Mealy

b

1/Y

0/N a

Moore
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Komunikačńı protokol
Možné definice

cs.wikipedia.org

konvence nebo standard, podle kterého prob́ıhá
elektronická komunikace a p̌renos dat mezi dvěma
koncovými body

protokol definuje pravidla ř́ıd́ıćı syntaxi, sémantiku a
synchronizaci vzájemné komunikace

Gerard Holzmann – Design and validation of computer
protocols

Protokoly jsou množinou pravidel, jež určuj́ı jak maj́ı
komunikovat souběžně běž́ıćı procesy v distribuovaných
systémech.
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Jednoduchý potvrzovaćı protokol
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Jednoduchý potvrzovaćı protokol

Message
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Jednoduchý potvrzovaćı protokol
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Jednoduchý potvrzovaćı protokol
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Jednoduchý potvrzovaćı protokol
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Onďrej Votava — Protokoly jako komunikuj́ıćı automaty 10/22



Jednoduchý potvrzovaćı protokol
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Onďrej Votava — Protokoly jako komunikuj́ıćı automaty 10/22



Jednoduchý potvrzovaćı protokol
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Jednoduchý potvrzovaćı protokol
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Jednoduchý potvrzovaćı protokol
S kanálem tvǒŕıćım chyby
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Jednoduchý potvrzovaćı protokol
Graf dosažitelnosti – bez chyb
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0
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Jednoduchý potvrzovaćı protokol
Graf dosažitelnosti – s možnost́ı chyby
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ztráta paketu ⇒ nekonzistentńı stav systému
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Sťŕıdavé potvrzováńı
S kanálem tvǒŕıćım chyby
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Sťŕıdavé potvrzováńı
Graf dosažitelnosti – s možnost́ı chyby
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ztráta paketu ⇒ timeout ⇒ opakováńı p̌renosu
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Sťŕıdavé potvrzováńı
Jiné zobrazeńı
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Okénkový protokol
Sliding window

data:j [j==W+1]Ack:W

Save

RCV

saveMax(Buf)

W = lastSaved

data:j [j!=W+1 & j in Win]

Buffer

store(Buf,j)
Ack:W

Discart
data:j [j !in Win]

Ack:W

Receiver

Timeout

Rcv

Send

ack:j [j !in Win]

ack:j [j !in Win]

ack:j [j in Win]

while(i in Win)
send(data)
i++

T=Now()
Move(Win,j)

T = Now()
send(data:start(Win))

Sender Tout = 50
WinSize = 16
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Okénkový protokol
Animace

Sliding window demo
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http://www2.rad.com/networks/2004/sliding_window/demo.html
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Implementace
Jednoduchý automat

Obrázek

2 a,b10
a b

a

b

int c = state = 0;

while((c = readChar ())!= -1){

switch(state){

case 0:

switch(c){

case ’a’: state = 1; break;

case ’b’: state = 2; break;

default: error("Unknown char");

} break;

case 1:

switch(c){

case ’a’: state = 1; break;

case ’b’: state = 2; break;

default: error("Unknown char");

} break;

case 2:

switch(c){

case ’a’: state = 2; break;

case ’b’: state = 2; break;

default: error("Unknown char");

} break;

}

}

if(state == 2) print("OK");

else print("KO");
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Implementace
Př́ıstupy

Switch

switch (stavová proměnná) switch (událost)

id stavu = č́ıslo ve stavové proměnné

Procesy

blokuj́ıćı/neblokuj́ıćı p̌rij́ımáńı zpráv

voláńı metod

Daľśı

Google

FSM in games
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http://www.google.cz/search?sourceid=chrome&ie=UTF-8&q=implementing+fsm
http://aigamedev.com/open/articles/fsm-implementation/


Otázky ?

Onďrej Votava
votavon1@fel.cvut.cz

Onďrej Votava — Protokoly jako komunikuj́ıćı automaty 22/22
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