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HUuwku

Hulka — He3aBUCUM NOTOK OT MHCTPYKLMU B paMKuTe
Ha edHa nporpama:

MMa pasnunyHm cbecToaHmA (running, ready v ap.).

KOHTEKCTBbT Ha HULLKAaTa ce CbXpaHAdBa KOrato 14 HE
Cce N3MNbJIHABA.

Huwkute ce nnanmpat ot OC 1 ce nsnbnHABAT KaTo
He3aBMCUMWN eOUHNLN B paMKUTE Ha npoLec.

Huwknte nmaTt cobCTBEH CTEK;
EAvH npouec Mmoxe ga nMa MHOXXECTBO HULLIKWU;

HuLwKka nma gocTbn A0 aApecHOTO NPOCTPAHCTBO U
pecypcuTe Ha npoueca.
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[Tpouecun / HULWKK

MHOXeCTBO HULLKM MMaT AOCTbN OO e4HO U
CbLLIO aJpECHO NPOCTPaHCTBO.

Bcsaka HULWKa ce npeacTtaBd Ypes CTPYKTypa -
thread control block (TCB).

Bcska HULWKa MOXe Ja cb3gaBa OpYrv HULLIKW.
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[lpegumcTBa Ha HULLKUTE

= [locTbn 4O aApecHOTO NPOCTPAHCTBO Ha
npotieca.

* [lo-manko Bpeme 3a cb3gaBaHe.
* [lo-manko Bpeme 3a 3aBbpLUBaAHeE.

= [lo-manko BpeMe 3a MNpPeBKJTIKO4YBaHE
MeXady HULLUKUTE.

* [lo-mMarnko KOMyHUKaLMOHHM pa3xoau.
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Multi-threading / Single threading

= Single threading

OC He pasnos3HaBa HULLIKN.
» Multi-threading

[MogabpKa HULLIKK.

NMpumepn Ha OC:
= MSDOS - eauH npouec n
eqHa Hu1LLKa

single process, single thread single process, multiple = UNIX — mHOXecTBO
threads npouecu C No eaHa H1ULKa
BCeKU

= Solaris, Windows —
MHOXECTBO HULLIKU

multiple processes, single multiple processes,
thread multiple threads
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Moaenun Ha single n multithread
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[TapanenHo N KOHKYPEHTHO U3MbJHEHUE

e KOHKYPEHTHO U3NbAHEHWNE B €4HOAAPEHA CUCTEMA
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Multi-threaded knneHT: Web Browsers




[lpegnmcTBa HA MHOTOHULLIKOBOTO
nporpamMmumpaHe

* [logobpsiBa Npon3BOANTENHOCTTA Ha
NPUNOXEHNATA.

* |3non3BaHe Ha MHOrOSAPEHN NMPOLIECOPU.
= [logoOpsiBa CTpyKTypaTa Ha nporpamuTe.

=  |[/]3non3BaT ce Nno-manko CUCTEMHU
pecypcu.
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Peanunsauns Ha HULLKU

= User level — sgpoTto He nogabpKa HULLIKN.
YnpaBneHneTo nm e 4pes onbrnmoTteka.

= Kernel level — ynpaBneHneTo Ha HULLKUTE
ce ocurypsea OT A4p0To.
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User-level HULKK

User Mode
4 ™, ;- ™ e ™
“Scheduler | R
I"‘a_ Process I'M_ Process B _,/" cess j

[ Scheﬂduler ]

| Kernel Mode

Pasnpep,eneHM n Mpexosu onepaunoHHN CUCTEMMU, Xpl/ICTO BbnyaHoB



Kernel-level HUWKKN

User Mode

(e =) ¢ = 0 o 2

Procesg B 55 C

L .

Scheduler

Kernel Mode

Pasnpep,eneHM n Mpexosu onepaunoHHN CUCTEMMU, Xpl/ICTO BbnyaHoB



Bunonmorteku 3a HULKN

» [IpepocTtaBaTt nHTepdenc 3a paborta c
HULLIKWA.

— libpthread for POSIX threads
— libthread for Solaris threads

— Java Threads
— Win 32 Threads
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[TakeTn 3a HULLKU

« Posix Threads (pthreads)
— LLnpoko nsnonssaH
— basupaH Ha Posix standard
— OnpocTeHnun n3BnkBaHus: pthread create, ...
— TunuyHo nanonaeaH B C/C++ npunoxeHus

— Moxe ga 6bae peanusunpaH n Kato user-
level n kato kernel-level

« Java Threads
— EcTecTBeHa nogapwbXKka, BrpageHa B e3nka
— Huwkute ce nnanupar ot JVM

 Win 32 Threads
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[lpoekTnpaHe Ha MHOFOHULLIKOBWU
nporpamm
« AKO nporpamarta MOXe Ja ce opraHusupa B

He3aBUCUMMW, KOHKYPEHTHO N3NbIHABALLUTE
ce eauHULUN.

routinel final routine
final routine

m final routine
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Obwmn Mmoaenm Ha MHOMOHULLKOBW
nporpamu
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Obwm moaenm Ha MHOMOHULLKOBW
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Obwm moaenm Ha MHOMOHULLKOBW
nporpamu
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Bbnpocu?
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