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Implementacia vlakna listener

Vlakna:
o listener
@ worker
@ sender

Pred implementaciou:

@ medziprocesova synchronizacia

@ vnitroprocesova synchronizacia
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Implementacia vlakna listener

_— .
listener_running = 1; _ - T
signal to SENDER; > final />‘1 END
\\|//
0

(LOCK |

push msg to msg_queue; | J

BEGIN signal to SENDER;

Wait for incoming msg;
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Implementacia vlakna worker

BEGIN II#GI!

final==0||

YES— task_saved !=-1| _No_._, END

local_tasks_left > 0

NO choose task task_saved; . compute chosen task; |

task_saved == -1 task_saved = -1;

YES

choose next task from

YES— task_queue;
local_tasks_left--;

(o]

local_tasks_left > 0

NO

J

COND_WAIT

while(final status = E;
task_saved signal to SENDER;
status != C)
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Implementacia vlakna sender

listener_running

T .

COND_WAIT .
(wait for listener to start) YES—@_IG‘H_M{N >N

status = R;

“—E
tasks_done = 0;

send broadcast (round k);

send a message to yourself;
END.

YES
S

COND_WAIT

(new message / worker finished job)

msg_queue_size > 0

pop a msg from
msg_queue;
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Implementacia vlakna sender

2

pop a msg from
msg_queue;

push msg to
next_round_queue; “K+1

msg is from round

T

first msg from
round k+1?

update();
nr_received++;

C—

status = R;

send broadcast (k+1);

(task_saved == -1) &&
(local_tasks_left > 0)

YES
'

send broadcast (round k);

finish_update();

task_saved = next_task();
signal to WORKER;

YES~> nr_received = 0;
round++;

status = C;
signal to WORKER;

push messages from
next_round_queue to
msg_queue;

Milan Kubala Distribuovany vypocet nezavislych aloh

26. jiina 2019

14 / 20



Doékaz

Definicia 1: Proces P v kole k dostal spravu Q : / — P, ak ju vlakno
listener vlozilo do frontu sprav.

Definicia 2: Proces P v kole k otvoril spravu @ : | — P, ak ju vlakno
sender vybralo z frontu sprav.

Definicia 3: Proces P v kole k precital spravu @ : | — P, ak ju vldkno
sender otvorilo, plati / = k a ukondilo td iteraciu cyklu
while(total _tasks left > N), v ktorej spravu otvorilo.

Definicia 4: Proces P je v kole k, ak uz od vsetkych ostatnych procesov
dostal a precital spravy ukoncujice kolo k — 1, ale eSte od nich nedostal
alebo neprecital vsetky spravy ukoncujuce kolo k. Oznalujeme P : k.
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Doékaz

Désledok 1: Proces P : k mbze otvorit len spravy tykajice sa kol k a k+ 1.

Lema 8: Ak niektoré z vlakien sender, listener a worker procesu P : k
ziada o zamok, v koneénom &ase ho dostane.

Lema 9: V kazdom kole k < r, kde r je celkovy pocet kol potrebnych na
vypocitanie sady Gloh, existuje proces P, ktory vypocita vietky jemu
pridelené dlohy. V kole r vypocitaji pridelené Glohy vietky procesy.

Lema 11: Ked proces P : k posiela spravu o ukonéeni kola k procesu Q,
proces @ ju v kone€nom Case prijme a odpovie na fu.

Ddsledok 2: Proces P v kole k sa nedostane do stavu uviaznutia.

Lema 15: Proces P : k sa v koneCnom Case dostane do kola k + 1 ak plati,
Ze tasks left total > N.
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Spolo¢né prerozdelovanie aloh
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Doékaz

Veta 1: V konecnom ¢ase od spustenia programu bude vypocitana kazda z
aloh na vstupe prave raz.
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Paralelné zrychlenie
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Prinosy prace

@ Navrh a implementacia decentralizovanej stratégie spolo¢ného
prerozdelovania ponikajlcej rovnaké garancie ako centralizovany
navrh

o Dokaz spravnosti implementacie

o Minimalizacia dlZok, po¢tu typov a mnoZstva posielanych sprav
(uniformné spravy skladajice sa z troch premennych typu int)
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