OnepaTuBHU CUCTEMU-TEODPU|A

1. Boseg

KomnjyTtep-LIY, rnaBHa memopuja, AUCK, NevaTap, TacTaTypa,rnyLeLl, ekpaH, MpeXHa
MefyBpCKa W Apyru ypeam 3a Bnes3 u nsnes. Komnjytepute nmaat cooaseteH copTesep —
onepaTMBEH CUCTEM YMjalIToO 3a4a4a e Aa obesbean nopobap, noefHOCTaBEH MOAEN Ha

KOMMjyTep 1 Aa ce NOrpu»KM 3a yNpaByBakETO CO OBME PECYPCH.

XapAaBepoT ce coCTOM 0f, YMMOBM, NA0YU, ANCKOBM, TacTaTypa, MOHUTOP U cn. DU3MYKKM 0BjeKTw.
Hap xapaBepoT ce Haofa copTBepoT. KomnjyTepuTe nmaat ABa perknuma Ha paboTerbe: jaipeH u
KOPUCHUYKM pexum. OnepaTtMBHMUOT CUCTEM €HAjOCHOBHMOT codTBep 1 paboTtu BO
jappeH(Haa3opeH) peXxum T.e. MMa NpUCTan 40 LENNOT XapABepP U MOXKe Aa I'M U3BPLUM cuTe
bYHKUMM Ha MalwmHaTa. OcTtaHaTMOT codpTBEpP PaboTN BO KOPUCHUYKM peXxum. HajHUCKOTO HMBO
Ha KOPCHWUYKMOT pexnm-KopucHUYKaTa merfyBpcKa , WKoKaTa(Ha ocHoBa Ha TeKcT) uam GUI
(graphical user interface-Ha ocHOBa Ha MKOHW) He e Aen o4 onepaTUBHUOT CUCTEM, TYKY ro
KOPUCTU 33 U3BpLUYBaE HA 334a4MTe, T.e. My OBO3MOKYBA Ha KOPUCHWUKOT Aa CTapTyBa Ap
nporpamu.

Ce wTO paboTh BO jagpeH PeXUM e AeN 04, ONepPaTUBHUOT CUCTEM, HO M HEKOW NPOrpamm Kou
paboTaT HaZBOpP OA HEro MOMKEe Aa ce AeN Of HEro UK Aa ce TeCcHo nosp3aHu. OnepaTUBHUTE
CUCTEMM Ce COCTOjaT oA, NeT MUINOHM PeaoBU KOA M Toa CaMo 3a AeNOoT LWTo paboTu co jaapoTo,
a KOPUCHUYKUTE NPOrpamm Kako ryn, bubanoTeknte n 0OCHOBHMOT ananKaTuBeH copTeep nmaaT
ob6em 10 go 20 naTu noronem.

1.1. OnepaTMBEH CUCTEM
-0a UM obe3bean Ha NporpamepuTe Ha anamMKauumTe jaceH CeT Ha pecypcu
-[a ynpaByBa CO TUE pecypcu

OnepaTMBHUTE CUCTEMM FO NPETBapaaT NOLWMNOT XapABep BO NPEKPACHWN ancTPaKLUK.
BUCTUHCKMTE KAMEHTU Ha ONEPATUBHMUOT CUCTEM Ce anMKaTUBHUTE NPOrpamm.

3apavaTta Ha onepaTMBHMOT CUCTEM e Aa 06e3beam ypeaHa U KOHTPOAMpPaHa anokalmja Ha
LINY, memopuute 1 BNE3HO-MU3NE3HUTE ypean nomery pas/IniyHUTe NPOrpamm LITO ce
HaTnpeBapyBaaT nomery HMB. HerosaT rnaBHa 3agaya e fa cefiy KoM Nporpamum u Kou pecypcu
rv KopucTaT, Aa ogobpysa baparba 3a KOpPUCTEHE pecypcu, Aa BOAU CMETKA 33 KOPUCTEHETO U
[a ynpaByBa CO CNPOTUBCTaBEHM Bapatba 04, Pa3/IMYHU NPOrPamm U KOPUCHULM.
YnpaByBaheTO CO PECYPCU BKIYyYYBa MYATUMNNEKCUMpPatbe(cnoaenyBatbe) Ha pecypcuTe Ha 4Ba
HauYMHa: BO MPOCTOP M BO BpemMe. Bo Bpeme- pasnnyHuTe Nporpamm Uam KOPUCHULM ro
KopucTaT egeH no apyr ( np. LLNY, neyatap). Bo npocTtop- cekoj gobuea gen oa pecypcor (
MeMopHuja, TBPA ANCK).



1.2 Mpouecn

KnyyeH KoHUenT Bo cute oc e npouecoT. Co cekoj npoLec e NoBp3aH HErOBMOT agpeceH
NPOCTOP, INCTa HA MEMOPUCKM NoKauum o 0 0 MaKC BO KOU NPOLLECOT MOXe Aa YMTa U
nuwysa. AQpecHUOT NPOCTOP ja COAPMKM U3BPLUHATA NPOrpama, NnoAaTounTe Ha NporpamarTa u
Hej3anHMOoT cTeK. Co CeKoj Npouec ce NOBP3aHW U CET pecypcu, WTo 0O6MYHO BKAyYyBaaT
perucTpu ( BKAy4yBajKu ro NporpaMckmoT 6pojay n MHAMKATOPOT Ha CTEKOT), INCTA Ha
OTBOPEHU AaTOTEKM, NpeaBUaeHM afNapMu, IMCTa HA NOBP3aHW NpoLuecH 1 cute Ap MHO 3a
U3BpLUYBaH€e Ha Nporpamara.

1.3 Cucrtemckm nosmum

Cekoj kKomnjyTtep co eaHa UMY moxe aa n3BpLlysa camo efiHa UHC BO AafeH MOMEHT. AKO
oApeseH NpoLec 3BpLIYBA KOPUCHMYKA NPOrpaMa BO KOPUCHUYM pPeXXMM 1 MMma notpeba o,
CUCTEMCKM CePBUC, KaKO YMTarbe NoAaToUM o4 AaToTeKa, Mopa Aa U3BPLUM UHCTPYKLKja 3a
npeknonyBame 3a Aa ja NpeHece KOHTpoAaTa Ha oc. [loToa oc oTKkpumBa WwWTo Hapa npouecoT co
NpoBepKa Ha NapaMeTpuTe M ro N3BpLIyBa CUCTEMCKMOT NOBMK U ja BpaKa KOHTpOATa Ha
MHCTPYKUMjaTa. CUCTEMCKM MOBMK- aHANOTHO KaKo MCnpaKkakbe BMA, NOBMK 33 NOCTankKa, co Taa
pas3fnKa WTo C.NoBULUM BAerysaaT BO jafpoTo.

1.4 3o0n0wWwKa rpaguHa Ha OC

-OC 3a ronemun Komnjytepu -Brpagexun OC

-OC 3a cepsepu -OC 3a CeH30pCKU jaznun
-MynTtunpouecopckmn OC -OC BO peanHo Bpeme

-OC 3a nepcoHanHU Komnj -OC 33 IHTE/INTEHTHM KapTUYKN

-OC 3a payHun KOMNjyTepu

1.5. CtpykTtypa Ha OC

-MoHoAnTHU cnuctemm

OC e nporpamupaH Kako 36up oa, NnocTanku, NOBP3aHN BO e4MHCTBEHA U3BPLUHA
H6uHapHa nporpama Koja paboTu Bo jagpeH pexkum. FnasHa Nporpama LWTo ja NOBMKYBA
H6apaHaTa cepBMCHA NOCTanKa, 36Mp 04, CEPBUCHM LUTO I'M U3BPLLYBAAT CUCTEMCKUTE MOBULM U
36Mp 04 MOMOLLHM LWITO UM NOMAraaT Ha CEPBUCHUTE.

-CnoeBuTH CTPYKTYypH

OpraHusmparbe Ha onepaTUBHMOT CUCTEM BO XMepapxuja of, C10eBn CEeKoj 0 HUB
HagrpageH Hag oHoj noA Hero. MNpBUOT cuctem nsrpageH Ha osoj HaumnH e THE cuctemor.
Kaj MYJITUKC BHaTpellHUTe KpYrosu ce nonpusBmaerMpaHun o, HagsopeLuHuTe.



-MwuKpojagpa

OcHoBHaTa 3amucna e Aa ce NOCTUrHe BUCOK CTEMNeH Ha CUTYPHOCT co aenerbe Ha OC Bo
manu, fobpo aePuHMpaHn mogynum, o4 KoM CaMo efeH — MUKPOjaapoTO PaBOTU BO japeH
peXum, a ap. PaboTtat Kako penaTMBHO HEMOKHM KOPUCHUYKKU NpoLEecH.
Sys-CTpYKTypa 3a jagpeHu nosuum. [lpajsepoT 3a YHaCOBHMK UCTO TaKa Ce HAaofa BO jaApoTo 3aToa
LITO pacnopeayBayvoT uMma 61MCKa MHTepaKLmja Co Hero.

-BupTyenHu mawmHm

MynTunporpammparbe U NpoLrpeHa MallHa CO NOKOPUCHA MefyBPCKa OTKO/IKY FoINOT
xapasep. NaeHTUYHM KONWK Ha ronmoT XapABep, He ce NPOA0 XKEHME Ha MaLUUMHUTE.
BupTyenmsaumja Kako HaunH cuTe ycayrm Aa paboTart Ha ucta mawunHa, 6e3 onacHocTa
narat€TOo Ha eZleH CepBep Aa M CPyLUM OCcTaHaTuTe.
Xynepsu3op og, TMn 1 — MOHUTOP Ha BUPTYENHA MallMHA, MOXKHOCT 3a ABa uan noseke OC 3a
ncToBpemeHo paboTtemse.
Xunepsusop oA, T1n 2 - paboTaT Kako anankatueHu nporpamu Bp3 Windows, Linux nan gp OC,
Nno3HaT Kako host OS — gomaKkuH.

-Er3ojagpa

HamecTto ga ce KNOHMpPa wena MmalimHa, ce Aenun Taka WTO CeKOj KOPUCHUK aobusa noceT
pecypcu. Bo AONHUOT CN0j BO jagpeH peXnm ce Haofa nporpama HapedeHa ersojagpo. Herosa
3aja4a e Aa ry pacnopeaysa pecypcuTe Ha BUPTYENHUTE MallMHK,a NOTOA A4a M NpoBepyBsa
obunauTe 3a KopucTere, Aa He ce 0buaysa Hekoja BM aga kopuctu pecypcu og apyra BM.
MpegHoOCTa e WTO TyKa ce 3aWTeayBa eAeH C/10j 3a Manupatbe.

-KnneHT cepsep

MNocToerse NpoLecn —CepBmMCcU U NPOLLECU-KIMEHTU, KOMYHUKaLMjaTa Ce BPLUM NPeKy
npeHecysarbe nopaku. Ce ncnpakaat 6aparba 1 ce BpakaaT ogrosopn. MoaenotT KAneHT-cepsep
€ ancTpakuuja WTo MOXKe Aa Ce KOPUCTU Ha eAHa MALUMHA UAKU 32 MpeXKa 04 MALLUUHMW.

2. [Mpouecwu
2.1 Mogen Ha CEKBEHUMOHANHN NpoLecH

LlenvoT copTBEp € opraHM3MpaH BO HEKOKY Noc/ienoBaTeIHN npouecu. MpouecoT e camo
MHCTaHLa Ha M3BPLUHATa Nporpama, BKAy4yBajku rm U TEKOBHUTE BPEAHOCTU Ha MPOrpamcKmMoT
6pojay, peructpuTe n npomeHamnsuTe. KoHUENUMCK CEKOj Npouec Mma concteeHa LMY ( Bo
peanHocTa, eaHa LIMY ce npedpna oa npouec Bo npouec —Myntunporpammparse ).



CtpaHa 92 — enemeHTH Bo Process Control Block

2.2 Huwkm
Bo TpaguumnoHanHute OC cekoj Npouec MMa CBOj aapeceH NPoCTop M eAHa ynpaByBayka HULLKA.
Toa e 1 gedunHMLMja 3a NpoLecoT. YecTo MMa cuUTyaLmm Co NOBEKE KOHTPOJTHU HULLKK BO UCT
afpeceH NpocTop WTo paboTaT BO KBasunapaeHOCT, KaKo Aa ce pasnyHuM npouecu ( oceeH
3ae4HMYKMOT apeceH NpocTop).
-UMnnemeHTaumMja Ha HULLKM BO KOPUCHUYKKN NPOCTOP

MaKeTOT HMLKK ce cTaBe LenocHo Bo Kn 1 jagpoTo He 3Hae 32 HUB, TOA MUC/IU AEeKa
paboTn co 06MYHM NpoLecH co eaHa HULWKA. MorKe aa ce npuMeHu Ha Oc WTO He NoApPXKyBa
HULWKN. HUWEKNTe ce n3BpLUYyBaaT BP3 CUCTEM 3a MPOrpaMun BO M3BpLUYBake KOjWwTo e 36up
npoueaypwv WTO ynpaByBaaT Co HULWKKUTE. 3a CeKoj npouec e notpebHa ogenHa Tabena Ha
HWULLUKM 3a A3 ce cnefaT cUTe HULWWKKM Ha Toj npouec. CUCTEeMOT 3a MPOrpamum BO U3BpPLUYBaHE
M3BPLLYBA HULLKM 04, CBOjOT NPOLLEC AOAEKA jaApOTO He My ja 3eme LIMY.
-UMnnemeHTaumMja Ha HULLKK BO jaApOTO

JapgpoTo 3Hae u ynpaByBa CO HULWKMUTE. JaApOoTO MMa Tabena Ha HULWKK WTO MM cneam
cuTe BO cMcTemoT. CuTe NOBULM LITO MOXKAT Aa 610KMpPaaT HULWKA ce CNpoBeAyBaaT KaKo
CUCTEMCKM NOBULM, CO MHOTY NOroJieMa LeHa OTKOIKY NOBUKOT A0 MOCTanKa BO CUCTEMOT 33
nporpamu Bo 1M3BpLyBare. Kora egHa HULWKa Ke 610KMpa, jafpoTo NO CONCTBEHO MUC/IEH €
pacnopeayBa Ap HULWKA. Ce KOPUCTU U pPeLMKAMpapakbe Ha HILKKUTE 33 Aa Ce Hamanu
ONTOBApPYyBaHETO Ha pecypcuTte. NpeaHOCTU-He ce NOTPebHM HOBO HEBIOKMPAUYKM CUCTEMCKM
nosuun.HepgoctaTtoum- LeHaTa Ha CUCTEMCKMOT NOBMK € 3HAaYUTE/IHA, aKO MMa YeCcTu onepauum
BO BPCKa CO HULLKWUTE Ke HAacTaHe rofieMo ONToBapyBatbe.
-XnbpnaHa npumeHa

[la ce KOpUCTaT HULLKM BO jaapoTo, a NOTOa Aa ce KOMBMHMPA CUTHANOT 04, noBeke
HULLIKN BO KOPUCHUYKMOT NPOCTOP BO HEKOW MM BO CUTE HULLKK BO jaapoTo. MporpamepoT
MOXe Aa 04peaAn KOKY HULIKK BO jagapoTo Ke KOPUCTU M 04, KOJIKY HULLKKU 04, KOPUCHUYKO HUBO
Ke ro KOPUCTU CUTHANOT.

3. IPC — MefynpouecHa KOMyHUKaLmja

HatnpeBapu-aBa nan noseke Npouecy YMTaaT Uan NULWYBAAT 3aeAHMUYKM NO4aTOUM U
KOHEYHMOT pe3ynTaT 3aBUCK 0/, TOa KOj NpoLLec Kora ke buae n3BpLUEH.
-UHcTpyKumjata TC/

Ja BUMTYBa coApKMHaTa Ha MeMopPUCKNOT 36op Lock(bpasaTa) Bo perncrapot RX, a
NnoToa MeMopupa BPeaHOCT pa3/inyHa o4 Hy/la BO MEMOPUCKATA aapeca. HUTy eaeH npouecop
He MOXKe Aa NpucTanu 4o MeEMOPUCKMOT 360p AoAeKa He 3aBpLIM MHCTpyKuMjaTa. LMY wTo ja
nsspuwysa TC/1 ja 3aknydyBa mem. Marncrtpana 3a aa ro cnpeym npuctanot Ha apyrute LMY ao
MmemopujaTa goaeKa He 3aBpLu. Kora 6paBaTa nsHecysa 0, ceKoj npouec MoxKe Aa ja cmeHn Bo 1



co KopucTerbe Ha TC/1, a noToa Aa NpoYMTa M 3anuile Bo 3aeHMYKaTa memoTuja. OTKaKo ke
3aBpLUM ja ceTnpa bpasata Ha 0, KopucTejkn obuyHa MHCTPYKUMja Move. ChvKa — npBaTa
MHCTPYKLMja ja Konnpa cTapaTta BpeaHOCT Ha bpaBaTa BO perncrapoT 1 ja meHysa Bo 1. MNoToa
HoBaTa BpeaHOCT ce cnopeaysa co 0. AKo He usHecyBa 0, bpasaTa e Beke HamecCTeHa,
nporpamara ce BpaKa Ha NOYETOK M ce TecTupa. Kora Ke ctaHe O ( Kora npowuecoT wro
MOMEHTA/IHO Ce Haofa BO KPUTUYHMOT PErnoH Ke nsnese of Hero) n noapyT1HaTa ce Bpaka co
HamecTeHa bpaBa. AnTepHaTMBHa MHCTPYKUMja Ha TC/1 e XCHG wwTo r1 pasmeHyBa COAPKUHUTE
Ha ABe NoKauumu, peructap u 36op og memopujata. KogoT e BO CyLUITUHA UCT KAKO Kaj
peweHuneto co TC/.

-Mpounsseaysay noTpoLysay
MosKe ga HacTaHe HaTnpeBap 3aToa WTO NPUCTANOT A0 count He e orpaHnyeH. Moxe 6adepoT
Aa bupe npaseH, npomeHnmeaTa e 0 M NOTPOLLYBAYOT CAMO LUTO ja MPOYUTAN, BO TOj MOMEHT
pacnopeayBayoT 04/1y4yBa 43 ro U3BpLlyBa npousseayBavoT. Toj cTaBa Bo 6adepoT u
npomeHamBaTa cTaHyBa 1 1 ucnpaka NnoBuWK 3a byaere Koj ce rybu 3aToa WITO NPON3BEAYBAYOT
e ywTe 6yaeHe. Kora Toj Ke noyHe ga ce n3BpLlyBa Ke BUAM AeKa Kaj Hero npomeH e 0 1 ke
3acnue, kora 6adepoT Ke ce HANONHM Ke 3acnue 1 Npou3BeayBayvoT. [lgaTa npoueca Ke cnunjaT
BeYHO. bp30 pelleHne e ga ce noctasm 6UT 3a YeKatbe 3a ByaereTo, ako Kora Ke ce ncnpatm
NoBWK 3a byaetrbe npouecoT e ceywTe byaeH, ce NnocTaByBa 0BOj 6UT, NOAOLHA aKo NpouecoT
npoba Aa 3acnue a e noctaBeH 6UTOT , NpoLecoT ocTaHyBa byaeH. OBoj 6MT ja cnacysa
cuTyaumja, Ho NnpobaemoT ceyLiTe NOCTOM.

-Cemadopu
Kopucterse Ha uena Bapujabna WwTo Ke ro cmeTta 6pojoT Ha noBuum 3a byaere 3a Aa ce KopUcTu
nogouHa. bewe BoBeaeHa HOB BUA, NPOMeEHIMBA HapeyeHa cemadop. CemadopoT moxKe aa
nma BpegHocT 0, LITO NOCOYYBa AieKa HEMa MEMOPUPAHU NOBMUM 3a Byaere nan HeKoja
NO3UTMBHA BPEAHOCT AOKONKY Ce MeMOPUpPAHU eaeH nan noseke nosuumn. Onepaumjata down
Ha cemadopoT NpoBepyBa Aann BpegHocTa e noronema og, 0, ako e ja HamanyBa(MCKOPUCTYBa
MEMOPUCKM NOBUK) M NpoAoaKyBa. AKo e 0, npouecoT 3acnmea 6e3 aa ja usspwm down Bo
MOMEHTOT. [poBepyBaHeTO, MEHYBAHETO Ha BpeAHOCTA M No noTpeba 3acnBakbe ce NpPasaT BO
efHa aTOMCKa-HegennBa NocTanka , WTo OBO3MOXKYBA HeAeH ApYr NPoLec BO TOj MOMEHT A3
npuctanu go ceMadopoT — peleHne 3a CMHXpPOHM3aunja. Onepaymjata up ja 3ronemysa
BPeAHOCTAa Ha 3acerHaTnoT cemadop, ako Ha Toj cemadop cnujaT noBeKke NPoLecu n He MoxKaT
Aa ja u3Bpwart npeTxogHata down, cuctemoT U3bupa efeH o4 HMB U My OBO3MOMKYBA Aa ja
nsspwun down. Taka cemadopoT nNak Ke nsHecysa 0, HO Ha Hero Ke cnue efeH NPoLec NOMAsKy.
OC HaKpaTKO ' UCKAy4yBa NPEKMHUTE foAeKa ro Tectupa cemadopoT, a BOe4HO He ce
HaHecyBa LWTeTa. AKO ce KopucTaT noseke LMY ce Kopuctn 6pasa 3a aa ce obesgean camo efHa
LMY Bo gafeH MOMEHT Aa ro npoBepyBa cemadopoT.



-Cemadopu Kaj nponssesyBay-noTpoLlyBay

Tpu cemadopu-eneH-oynn, 3a 6poj Ha 3adaTeHn mecTa, emnTy-3a cnesere Ha 6p Ha
NPasHM MecTa U MyTeKC WTO 0b6e3aeyBa NOTPOLLIYBAYOT M NPOM3BEAYBAYOT Aa He NpucTanat
A0 6adepoT uctospemeHo. Pynn e — Ha NOYETOKOT, eMNTH € b6p Ha mecTa Bo badeporT ( ce
KOPWCTAT 3a Aa rapaHTUpaaT AeKa HeMa fa ce Cy4aT HM3a HAaCcTaHK), a MyTeKcoT e 1(ce KopucTu
3a 3aeMHO UCKyvyBatbe). CemadopuTe WITO ce UHUUM[ANM3MPAAT Ha 1 1 ce KOpWCTaT o4 ABa

nan noseke npouecu 3a Aa ce obesbeam camo efeH o4 HUB A3 MOXKe BO AafeH MOMEHT Aa

B/1e3€ BO KPUTUYHNOT PErMOH ce HapeKkyBaaT BMHapHU cemadopu.

-MoHuTopU

Wait , signal ce cnmyHm Ha sleep, wakeup co Taa pa3nuka LWTO aBTOMATCKOTO 3aeMHO
MCKNyYyBakbe Ha NOCTanKMTe Ha MOHUTOPOT rapaHTMpPa AeKa aKo, Aa pedyeme, NponssenyBavyoT
OTKpue aeka 6adepoT e NosH, Ke MoXKe Aa ja pasBpwn wait 6e3 aa ce rpuxm pacnopesysaqor
Aa He ce npedpan Ha NOTPOLIYBAYOT HEMOCPEAHO pes Aa 3aBpLUM wait, TOj BOONWTO HEMA Aa
6buae nywTeH BO MOHUTOPOT.

MN3rnagHyBake-cMTe NPOrpamu ce M3BpLUyBaaT HE€CKOHEYHO, HO He MPaBaT HUKAKOB HAMNpPeaoK.
4.PacnopepyBsatse

MNMoKpaj oabMparbeTo Ha BUCTUHCKMOT NPOLEC Ha M3BpLUYyBakbe, pacnopeayBadyoT Tpeba aa ce
NMOKPUXKM 1 3a edUKACHO UCKOpUCTYBare Ha Uy, buaejkn npedpnarbeto mefy npouecu e
ckano. B/W e Kora npouec Ke Bne3se Bo 6/10KMpaHa cocTojba Yekajku HagBopeLWeH ypea Aa
3aBpLlm co paboTa. Cnvka — npBUTE NOronem Aen o4 BPeMETO ro MMHYBaaT BO NPECMETKM-
3aBWCHW Of, NPECMETYBaHETO, a ApYyruTe- 3aBuUcHM o4, B/U. KnyueH paKTop e BpemeTpaereTo
Ha paboTaTa Ha LIMY. Kako wto LMY craHyBaaT nobp3u, npouecute ce ce no3asucHu oa B/U.

-ANnropmMTMu 3a pacnopeayBsarbe

CepBepwuTe cnafaaT BO OKOIMHA HA MHTEPAKTUBHU KOPUCHULN, Buaejkm obuuHo
ONC/y)KyBaaT NOBeKe KOPUCHULM, a cuTe TUe ce bp3aaT. + CTpaHa 150.
He npeemntnsHu anroputmu: FIFO, SIF ... MpeemntneeH e SRTN.
Round Robin — YTBpAyBatbe NpeMHOry KpaToK KBaHTyM ja HamanyBa epurKacHocTa Ha LMY, Ho
nNpeaonrnoT Moxe Aa npeam3Bnka 6aBHa peakumnja Ha KpaTKM MHTepPaKTUBHM Baparba, 3aToa
KBAHTYM €O A0/XKMHa o4, 20-50 mnancekyHam e pasymeH KOMNpomMuc.
MoBeKeKpaTHW pPefoBM HA YeKakbe- HajmpuopuTeTHaTa Ce U3BPLLYBA efeH KBAaHTYM, ClefHaTa
ABa UTH. CeKorall Kora eaeH npouec Ke rm UCKOPUCTM CUTE KBAHTYMM Ce MpemMecTyBa efiHa
Knaca nogony.
3acTapyBatbe-TeEXHUKA Ha NPOLLeHYBakbe Ha CiegHATa BPeAHOCT BO Cepuja Co 3emMarbe Ha
NPOCEKOT 0A, TEKOBHUTE U3MEPEHUN BPes U NPETXOAHUTE NPeTnOoCTaBKM.



-PacnopeayBame Kaj HALWKUTE BO KOPUCHUYKM NPOCTOP

JaapoTo He 3Hae 33 NOCTOoEeHE Ha HULLKKTE U 36Mpa NpoLec U My AaBa KOHTPO/IA BP3
HerosMoT KBaHTYM. Kaj cekoj npouec pacnopeayBavyoT Ha HULIKM 0A4J/1y4yBa KOja HULLKA Ke ce
n3BpLWN N BUaejkM HeMa NPEKU Ha YaCOBHMK MOXKe A Ce U3BPLUYBa KOKY A0/r0 caka. AKO ro
MCKOPUCTU LLeNMOT KBaHTYM japoTo Ke nsbepe Apyr npouec, a Kora Ke ce BpaTh NakK Ha Tj
NpoLLec 0Baa HULWKa Ke NPOAOXKM CO U3BpNyBare. Bo NpakTMKa HajuecTu ce KPyKHOTO U
pacnopeayBake CO npouecu.
-HWWKM Ha HMBO Ha jagpo

TyKa jagpoTo ja oabupa HULWIKATA Koja Ke ce U3BPLUM M NPUTOA HE MOpa 43 3eme
npeaBua Ha Koj npouec npunara. HuwkaTta gobuea KBaHTYM M Ke buae npeknHaTta ako ro
HagMMWHe KBaHTYMOT.
[naBHaTa pa3nMKa Kaj HULWKKUTE HAa KOPMUCHMYKO HMBO W BO jaapoTo e BO nepdopmaHumTe. 3a
npedpnarbe mery HULWKKN BO KH noTpebHM ce camo HEKOIKY MALLUMHCKM MHCTPYKLMK , A BO
jaapoTOo UEenocHO meHyBake Ha KOHTeKcToT. Of] apyra cTpaHa, CoO HULWKM HA HMBO Ha jaapo,
efHa HULWKa He ro 610Knpa Len npouec, Kako Kaj KH.

5. Linux, Windows — npouecu
5.1 Linux

JINHYKC cucTemoT MoKe Aa ce rnega Kako eaeH Bua, NMpammaa, Ha AHOTO e XapABeporT,
coctaseH og, LIMY, memopuja, oUCKOBUTE , MOHUTOP, TacTaTypa 1 gp. OnepaTtMBHMOT CUCTEM
paboTu Ha ron xapasep, HeroBaTta PpyHKLUMja e Aa ro KOHTPOAMPaA XapABEPOT U Aa UM obe3aeam
nHTepdejc 3a CUCTEMCKM NOBULMU(MM 4,03BOYyBAAT Ha KOPUCHUYKUTE NPOrpamm Aa co34aBaaT U
ynpaByBaaT CO NpOLLeCH, JAaTOTEKN U AP pecypcu) Ha cute nporpamu — 3TmoT cnoj CTaHaapAHa
bubnnoteka(read,close,open,write) co no egHa npoLeaypa 3a CEKOj CUCTEMCKU NMOBUK.
NHTepdejcoT KOH BubanotekaTa ro obespeaysa POSIX. Kako gononHeHune Ha OC n
6ubanoTtekata, cute Bepsun Ha JIMHYKC HyaaT ronem 6poj cTaHgapAHW Nporpamum(LLKoKa,
ypeayBayn, KomnunaTopu UTH — 4tn cnoj). Tokmy oBMe NPOrpamMm rm NOBUKYBA KOPUCHUKOT-
5TnoT cnoj-npeky TactatypaTa-uHTepdejc co3aaaeH oA HEKOj NAKeT Ha YCAYXKHM Nporpammn —
KOPUCHUYKM MHTEpdeE;jC.
-CTpyKTypa Ha jagpoTo

JafpoTo nexxn AMPEKTHO BP3 XapABePOT M OBO3MOXKYBA AMPEKTHA KOMYHUKALUM]ja Ha
BNE3HO-U3/1Ie3HUTE Ypean N eAnHULATA 33 yNpaByBakbe CO MEMOPMjATa, HO U FTO KOHTPONPA
NPWUCTaNoT LWTO FO Ma LLeHTpaHaTa NPoLEecopcKa eaMHMLA BO UCTUTE. Ha HajHUCKO HUBO ce
HaofaaT 0b6paboTyBaunTe Ha NPEKMHNTE, @ KOMLITO CE OCHOBHMO HauYMH 3a MefycebHa
KOMYHMWKaLMja co ypeauTe 1 co HajHUCKUTE MeXaHM3MM 3a OTCTpaHyBame. Pa3HMUTe NnoTcucTemm
BO jagpoTo Ke rv noaeninme BO TPU KOMMOHEHTU: BnesHo-nsnesHa, Memopumka 1 npouecHa.
BnesHo-13ne3HaTa rm coapKu cute Aen0BU HajaapoTo OAroBOpHM 3a MefycebHa KoOMyHUKaLWja



CO ypeauTe n cnpoBeayBakbe onepaumm 3a BMperKyBakbe M 3a4yByBakbe nogatoun. Ha
HAjBMCOKO HMBO CUTE BNIE3HO-U3/1I€3HM ONepaLmn ce BKAOMNEHM BO COjOT HA BUPTYE/THUOT CUCTEM
Ha JaToTeku. Ha HajHUCKO HMBO cuTe B-M onepaumn NOMUHYBaaT HU3 U3BECEH ApajBep Ha
ypeaot. Cute gpajsepu ce KnacuduumpaaT UaN KaKo ApajBepu 3a 3HAKOBEH ypes UM Kako
Apajsepu 3a 6aoK-ypeauTe, gpajsepu 3a mpexHu ypean. Kora ctaHyBa 360p 3a HUBOTO Hag,
ApajsepuTe, KOAOT Ha jagpoTo € pas/InvyeH 3a Pa3nnMyYHU TUNOBK ypeaun. 3HAaKOBHUTE ypeam
MOAT Aia Ce KOPMCTAT Ha ABa HauYMHM, Aa Ce BHECYBAAT 3HALMTE KAKO LUTO Ce NMLLYBaaT Uau
NpeKy TakaHapeyeHa JIMHUCKa AncumnanHa. Hag HMB ce HaofaaT TepmunHanute. CnojoT Hag,
MPpEXHUTE ApajBepun e OArOBOPEH 3a HacodyBakbe M 06e3benyBa AeKa n3BeceH naket Ke buae
ynaTeH KOH BUCTUHCKMNOT ypea (npoTokonun). Haa npoTokonuTe ce Haora nHTepdejcoT co
npuknydyoumTte. Hag apajsepute 3a AUCKOT € B-U 3aKaXKyBay 04roBOPEH 32 HapeayBame U
nspasarbe baparba 3a onepauunun. Hag KonoHata Ha 610K ypeaoT ce HaofaaT cMCTEMMUTE Ha
[ATOTEKMTE a TYKa € U FreHepMpPadYKmNoT CNoj Ha B610K-ypeaoT WTo obe3beayBa ancTpaKkLMmM 3a
CUCTEMMUTE Ha AATOTEKU. 3aaunTe 3a ynpaByBatbe CO MEMOPUjAT NoApa3burpaaT ogpKyBatbe
Ha ManuMpakepo Ha BUPTyesIHaTa BO PU3NYKaTa MEMOPM]A, OAPNKYBaHE Ha Kew memopujaTta u
A06pa NONMTUKA 3@ 3aMeHa Ha CcTpaHuun. OAroBopHOCTa HA KOMMOHEHTaTa 3a ynpaByBake CO
npouecu e co3gasakbe 1 NPeKNHYBakbe NPOLLECH, TYKA € N 3aKaXKyBaYvoT Koj oapeaysa Koj
npouec,HULWKA caeayBa M TYKa € 1 KoAoT 3a ynpaByBakbe CO CUrHanoT. Ha KpajoT Ha camumoT BpB
ce Haofa MHTepdejcoT 3a CUCTEMCKM NOBMK Ha jaapoTo.
-Cospgasame npouec

CncTeMCKMOT NOBMK 3a pa3gBojyBatbe- GOPK — CO34paBa UAEHTUYHA KOMKja Ha
OPUTMHANHNOT NPOLEC — POAMTENCKM NpoLLec co3gpasa npouec-gete. P u [l nmaat ceoun
3acebHM oapa3v BO MeEMOpPMUjaT, HO AenaT OTBOPEHM AaTOTeKW. [MpouecuTe ce HapeKyBaaT
cnopeg HuBHUTe MNMUL. MNpu co3gaBare Npouec poanTenoT ro 4ob6mea MAeHTUOUKATOPOT Ha
npouec Ha geteTto. A Ha geTeTo nospaTHa BpegHocT e 0. 3a geTeTo-Npouec ce co3aaua HoB
AECKPUNTOP Ha AATOTEKA M KOPUCHMYKA 06jacT KoM ce NoAHAT co MHPOPMALLMKN 04, POAUTENOT.
Ha peteto my ce popenysa MU/, ce noctaByBa MEMOTUCKA Mamna U MMa 3ae4HUYKN NpUCTan 4o
OATOTEKMTE Ha HerosmoT poauten. NoToa ce NocTaByBaaT HErOBUTE PErcTpu MU € CnpemeH 3a
paboTta. KogoT Koj wTo pabotu Kaj getoTo npouec npasum Cl exec 1 ro noctaByBa MMeTO Ha
HapeabaTa Kako napameTtap. Cera jaapoTo ja 6apa n BepudurKyBa gaTtoTekaTa, rm Konupa
apPryMeHTUTE M HM3UTE HA OKOZIMHATA Ha jaApoTo U ro ocnoboayBa CTapmuoT agpeceH NPocTop.
CnepHo e co3faBare HOB agpeceH NPOCTOP U HEroBO NOMNOJIHYBaHE, CUTHAINTe ce
nocTaBysaaT NMOBTOPHO M PerucTpuTe ce noctasysaar Ha 0.
-CucTemcKkuM NoBULLM 33 yNpaByBame co npouecu Bo JInHyKc - CTpaHa 745.
-MmnnemeHTaumja Ha NPOLECU N HULLKK

JappoTo Ha JIMHYKC rv npeTcTaByBa NPOLLECUTE U HULLKUTE KaKo 334a4N U U
npenosHasa npeky MNUA. JagpoTo ru opraHM3npa cutTe NpPoLLecu Bo ABOJHO NOBP3aHa INCTa 04,
CTPYKTYPW Ha 3a4a4n.



-HuwKu Kaj JIMHyKC

Kora ce co3gaBalue HOBa HULWIKA, NPBOBMTHATA HULLKA M HOBATA Zenea Ce OCBEH
pernctpute. KOHKPTHO, ECKPUNTOPU HA OTBOPEHUTE AaTOTEKM, ynpaByBaym CO CUrHaNW,
aNlapMu 1 ocTaHaTu rnobanHu CBOjCTBA Ce 0A4HecyBaa Ha pouec, He No HuwkKa. Clone 0BO3mMOXKM
ceKoe 0of, OBMe CBOjCTBA Aa ce 0A4HecyBa U Ha npouec 1 Ha HULWKaA. NoBUKOT co3aaBa HOBA
HWULUKA BO TEKOBHWOT NPOLLEC UM BO HEKOj HOB NpoLec BO 3aBUCHOCT o4 sharing flags-6but mana
LWTO A03BONYBAa NOPAPUHMPAH HAUYNH Ha 3aeAHUYKO Aenerbe. HoBaTa HULWIKA NOYHYBA CO
n3BpLyBare Ha Function, WTo ce NoBMKyBa CO arg Kako eaMHCTBEH NapameTap n Aobusa cBoj
NPUBATEH MarauyMH, a NOKaXyBavyoT KOH HEro ce MHULUMjannsmnpa co stack ptr.
-Pacnopeaysarbe Bo JINHYKC

KnyyHaTta cTpyKTypa Ha noAaTouu 3aKkaxKysayoT e runqueue. OBaa CTpPyKTypa ce nop3ysa
co LMY n oapKyBa ABe HU3M aKTUBHA N UCTEYEHa, CeKoe 0, OBMe MOINHA € NOKaXKyBay KOH
Hu3a og, 140 rnasu o4 nNCTaTa, CeKoja co cooaBeTeH NpuopuTeT. [NaBaTa o4 AMcTaTa NOKaxyBsa
KOH 4,BOjHO MOBpP3aHa /INCTA Ha NPOLLECH 3a JafeH NPUOPUTET. 3aKaxKyBayoT n3bupa 3agava o,
aKTMBHATA HWM3a CO HajBMCOK NpMopuTeT.JJOKONKY KBaHTaTa ucteve ce npedppna BO MCTa HA
MCTeYeHWU, CO AP HMBO Ha NpuopuTeT.[JoKONKY ce 6OKMPa, Npes A3 UCTeve KBaHTaTa, WTOM ce
CNly4M OYEKYBAHWMOT HACTaH M MOXKe Aa NPOAOIKMN Aa Ce U3BPLUYBa Ce BpaKka BO NpBobUTHATA
aKTUBHA HW3a,a BpeMeHCKaTa nopumja ce Hamanysa.Kora HUTY eHa 04, aKTUBHUTE HU3U He
COAPKM 334a4M, TOraL UCTeYeHaTa CTaHyBa aKTUBHA M 0bpaTHO. => Hema npernagHyBatoe.
-NogurHysarse Ha JINHYKC

Kora kom 3ano4yHyBa co paboTta, OCHOBHMOT Bne3HO nsneseH cuctem bUOC ja nsspysa
onepaumjata MOCT, Kako 1 NpBMYHA NPOBEPKa Ha ypeauTe U HUBHATa UCKOpUCTeHocT. MNoToa,
NPBMOT CEKTOP 04, ANCKOT 3a noaurarbe Ha cuctemot, MBP ce BuntyBa Ha dmKCHaA noKaumja Bo
MmemopujaTa u ce nsspysa. OBoj ceKTop coap¥un mana 512 6uTHa nporpama KojalTo BYMTYBa
nporpama 600T, Koja ce Konupa Ha GMKCHa agpeca 3a ga ocnoboan mem 3a OC, na ro BUNTYBa
OCHOHMOT ANPEKTOPUYM N CUTEMOT 33 Noaurake 1 Hakpaj ro BunTyBa jagpoto Ha OC v Bnerysa
BO Hero. Cera ce NnocTaByBa jaApPeHNOT MaraumH, ce npeno3Hasa UMY, npecmeTka Ha PaM
MmemopWuja, oHecnocobyBarbe Ha MPEeKMHUTE U MOBUKYBake HA MauH 3a MOYETOK Ha OCHOBHMOT
aen Ha OC. lNMoToa chegysa goaenysatbe Ha NOAATOUYHUTE CTPYKTYPU M CUCTEMOT MOXKe Aa
3aMoyHe co aBTOoKOoHOUrypaunuja. Mo KoHdUrypaumnjaTa Ha Xxap4BepoT, CneayBa BHUMATENHA
n3pabotka Ha npouecot 0, NocTaByBae Ha MaraumH 1 aKTUMBPakLe, TOj MPOAOIKYBA CO
MHUUMjann3aumja-nporpammparse Ha YaCoOBHMKOT BO peasiHO Bpeme , CO34aBatbe Ha MHUT U
OeMOHOT Ha CTpaHuuaTa. MHUT rm npoBepysa CBOUTE 3HaMMUHA 33 A3 BUAWN JaAN UMA efleH Uau
noseKke KOPUCHUUM, 32 e4eH KOPUCHUA U34B0jyBa NPOLEC 33 M3BPLLYBAHbE Ha LWKO/IKATA, 33
noseKe ja N3BpLlyBa Nporpamara reTty-ja noctaBysa 6p3nMHaTa Ha IMHKjATa U OCTaHATUTE
cBojcTBa M ce 0bmnayBa Aa ro BUMTA KOPCHUYKOTO MME 04, eKPaHOT , a NoToa bapa Aa ce BHece U
NO3MHKATA U ro cnopesyBa Co 3a4yBaHWUTE JI03MHKM BO AaToTekaTa /eTu/naccha/. lokonky e +
ce 3aMeHyBa COo LWKOoJIKaTa, BO CNPOTMBHO NakK ce nojaBysa N0ruMH. Ha cankata Ha TepMmuHan 2



MMa yCneLlHOo HajaByBakbe M LWKOJIKaTa MMa M3BOEHO AeTe NpoLec KojwTo Tpeba Aa ja 3spLum
un.

5.2. Windows

-CtpyKTtypa Ha OC

UeHTpanHuoT aen Ha OC e HTOC jagpoTo 1 uma 2 cnoja, U3BpLUYyBaY KOj COAPXKN
HajMHOrY YC/Yr1 U NOTEHUK C/10j KOj € HapeyeH jaapo U U ro UMNAeMeHTMpa pacnopesoT Ha
HULLKUTE W ancTPaKLUM Ha CUHXPOHM3ALUN N UMNAEMEHTUPA PaKyBaymM CO Tpar, HapyLlyBamba
n apyrun acnektn. JagpeHunot cnoj Ha HTOC e Hag n3spwHMOT moayn. Nog HTOC nsspwHuTe
cnoesu NocTomn codpTBeEp —XapABEPCKM CN0j 32 aNCTPaKLMja KOj ancTpaxmpa xapaBepckn 4enosu
Ha HUCKKO HUBO. [lpyry rnaBHN KOMMOHEHTU Ha jagpeHnOoT CNoj ce 1 ABuratenunTe Ha ypeauTe,
CUCTEMM HA JATOTEKM U CTEKOBM Ha MpPefHM NPOTOKON UTH. HajBUCOKMOT CN0j e cucTemcKaTa
61bnmoTeKa Koja ce U3BpLUyBa BO KOPUCHUYKN MOAY.
-Mpouecn Bo BnuHaoyc

MpouecuTe ce 06jeKT 33 Nporpamu, ro YyBaaT BUPTYESIHNOT NPOCTOP, PAYKUTE KOU
ynaTtyBaaT Ha npeameTu oA jafpeHoT MOAYA U HULWKKUTE. Tue rm yyBaaT pecypcuTe Kou ce
KOPWUCTAT 3a M3BpLUYBatbe Ha HUWKKTe. CeKoj npouec nma npouec 610K Ha cpeanHa. HuwkuTe
ce jagpeHa ancTpakumja 3a pacnopes Ha KOMNjyTepoT, HUBHUTE NPUOPUTETHU Ce 3a4aBaaT Bp3
O4HOC Ha NPUOPUTETOT Ha NpouecoT. CeKoja HULWKA MMma 2 oAe/IH CTEKOBU Ha NOBULUM efeH 3a
KOPUCHWYKM U efieH 3a jagpeH moayn. McTo Taka nocTom 610K 3a HUMKa Ha cpeamHa Koj rv 4yBa
nogaTounTe BO KOPUCHUYKMOT MOAYN KOU ce cneumduyHm 3a cekoja HuLWKa. Moctoum n ap
CTPYKTYpa Koja jaApeHnoT MoAyA ja Aenun CO CeKOoj npoLuec —3aeMHM NOAATOLM 33 KOPUCHULM-
coapKn 6poj Ha BpeagHOCTM KoM ce oAprKyBaaT BO jagpoTo. Kora ce co3gasa npouec — gobuea
payka 32 NpoLecoT KOj My OBO3MOMYBa Aa ro NpOMeHU HOBUOT NpoLLec CoO Manupame Ae/108H,
pacnopeaysare BM, 3anuwysame napameTpu Ha cpeurHa 1 co3gaBame HULWKKU. BuHaoyc
MOe A3 MM rpynupa npouecute Bo paboTu, 3a Aa ce NpMMeHaT OrpaHuyyBaraTa Ha HULWKUTE
KO rv cogpaT. EaeH npouec moxke aa buae HajmHory Bo egHa paboTa. HUWwKKTe He cogpkaT
B/IakHa. BnakHaTa ce co3gasaat co pacrnopefyBarbe Ha CTEK M CTPYKTYpa Ha NoAaToLM Ha
BJIAaKHA Ha KOPUCHUYKM MOAYA 3a CKNaaupare perncTpm n noAatouy NnoBp3aHU CO BAAKHO.
HuwKuTe ce NnpeTBoOpaarT BO B/IaKHA, HO BAaKHaTa MOXaT Aa ce co34a4aT He3aBUCHO.
MpedpnarbeTo mefy BAakHa € NPUAUYHO NOCHUCKO oA npedp HUWKK. Bo BuHaoyc OC nsbupa
HWLUKA 33 U3BPLUYBAHbE NA 3aTOA HULLKMUTE MMaaT cocTojba u nmaat UA.
-CnHxpoHuM3aymja

CuTe BUAOBM HA CMHXPOHMU3aLMja paboTaTt Ha HUWKK. CemadopuTe ce co3gasaaT co
KpeateCemadope, noctojat noBULM yN 1 A0HH CO YyAHN UMUHbA. MyTeKkcuTe ce noeaHOCTaBHU
op cemadopuTe,He KopuctaT 6pojaun. BeylwHOCT The ce 6paBu 3a 3aK/1ydyBakbe U OTK/yYyBakbe.
KpuTUYHMTE 0enoBu ce CAMYHM Ha MyTEKCUTe , OCBEH JIOKaZIHWUTE Ha agpecenoT NPoCTop Ha
co3aBayvkaTa HULWKA, BUAejku He ce NpeAMEeTU Ha jafPeHNOT MOAY HEMAAT eKCNANLUTHU



MOKaXKyBayuM M He ce npeHecyBaaT Mefy npouecuTe. [ocTojaT ABa BUAA Ha HAaCTaHW: HACTaHU 3a
N3BECTYBatbe W HAaCTaHM 33 CMHXPOHM3aLLKja. MoxKe aa buae BO cUrHanmnsmpaHa m
HecuMrHanmampaHa coctojba.
-Mpuoputetn

Cuctemot nma 32 npuoputetu, o 0 go 31. KombuHaummnTe Ha NPUOPUTETHUTE KNacK ce
Manmpaar Ha 32 ancoNyTHWU NPUOPUTETHU HULLKKU. 33 Aa Ce KOPUCTAT NPUOPUTETUTE , CUCTEMOT
MMa HM3a 04, 32 INCTU HA HULLKM KoM cooaseTcTByBaaT Ha npuoputetn og 0 go 31. LLTom Ke ce
Hajae NojsiHa INCTa NpBaTa HULLKA ce U3BPLUYBA 3a eAeH KBaHTym. Mma 4 kaTteropum
NPUOPUTETU — peasieH, KOPUCHUYKIU, Hyna n mp3enns(-1). Mpuoputetute oa 16-31 ce peanHu.
-NMpuoputeTHa MHBeEp3mnja

[Be HMWKKM paboTaT Ha Nnpobaem 3ae4HO HAa penaumja NPon3BeayBad-KOPUCHMUK.
Mpoun3sseayBayvoT MMa NnpuopuTeT 12, KOPUCHUKOT-4. Nopn3BeayBaYOT HANOAHMUA 3aeMEH
b6adep n 6nokupa Ha cemadop. MNMpea Aa 4oOME KOPUCHUKOT LLAHCA, HEMNOBP3a HULLKA CO
npuopuTeT 8 cTaHyBa NOAroTBEHA U 3aMO4YHYBa CO M3BpLUYyBame. [lpon3BeayBavoT HEMa Aa ce
M3BpLUYBa NOBTOPHO Ce A0AeKa HMLWKATA CO NnpuopuTeT 8 He ce oTKaxe. OBoj npobnem ce
pelasa co Xxakmpame. CUCTeMOT cneam KOAKY A0Aro NOMUHANO0 04 NocaeaHaTa NoaroTBeHa
HULWKa. AKO NOMWHANO0 HEKOja rpaHnLa 1 aasa npmoputet 15 3a aBa KBaHTa. OBa e WwaHca 3a 4a
ce nebnokMpa NnpomnsseayBayoT, NO 3aBPLUYBAHETO Ha ABa KBAHTa 3ro/IeMyBaHEeTO Ce
npekunHysa. NMoaobpo pelweHne e ga ce KazHyBaaT HULIKUTE LUTO r0 MCKOPUCTYBAAT KBAHTYMOT
CO HamanyBake Ha npuoputeToT. NMpobaemoT He 61N Npeam3BUKAH 04 raHa TYKy 04, Nakoma
HULLKa.

6. YnpaByBare coO memopuja

Mpedpnarbe-noanrHyBare Ha CEKOj NPOLLEC BO LEN0CT, HErOBO M3BPLUYyBakbe 3a43AeH0 Bpeme
M NoToa HeroBo BpaKarbe Ha AMckoT.Kora ce npedpniaat npouecnte Kom AMHaAMUYKK pacTaT, ce
npedpna camo memopujata a He U AONOAHUTENHATA. AKO MMa 4Ba PACTEUYKM CEFMEHTU UM ce
[o4enyBa 3aegHUYKa 4ONOSHUTENHA MeMOpPU]a.
-BupTtyenHa memopuja

BupTyenHun agpecu-agpecu reHepupaHun og nporpamm,ro popmmpaaT BUPTYENHNOT
agapeceH npocrtop. Kora ce Kopuctn BM , BA He ogaT AUPEKTHO HAa MeMOpUCKaTa MarncTpana,
TYKY o4aT Ha MMY — meMmopucKa eaHMLa 3a ynpaByBakbe Koja ru manupa BA Ha pusmykata M.
-CTpyKTypa Ha B/ie3 Ha CTpaHMYHa Tabena

HajsarkHO none e bpoj Ha CTpaHUYHA PaMKQ, T.€. LLe/iTa HA ManupakbeTo € Aa ce Hajae
oBaa BpeaHoCT. [Jo Hero ce Haora 6BuUToT MpucyTHO/OTCYTHO 1 aKo 0BOj 6MT e 1 Bne3oT e
Ba/IMOEH N MOXKe Aa Ce KOPUCTH, aKo e O-rpellka Ha cTpaHuuaTa. loneto 3awTnTa HM Kaxysa
KaKBM BMO0BW HA NPOCTaNuM HKU ce ao3BoneHu. Mp. 0 3a uMTame 1 3anuwysame U 1camo 3a
YynTakbe, HO MOMKe Aa ce KopucTaT 1 3 6uTa 3a YUnTarbe, 3anuLlyBakbe U NOAUTHYBakEe Ha CTp.
ButosuTe MpomeHeTo 1 MNoBMKaAHO ja 3abenerkyBaaT ynotpebaTa Ha cTpaHuMuaTa. Kora ce



3anuuyBa CTpaHMLA XapABepoT ro npucnocobysa 6uToT NpomeHeTo. AKO CTp BO Hero e
moanduLmpaHa mopa NOBTOPHO A3 ce 3anuLle Ha AUCKOT, BO CNPOTUBHO MOXe Aa Ce HanyLTw,
3aToa WTO KonujaTa Ha AUCKOT e BaanaHa. [ToBUKaHO ce NOBUKYBa CEKorall Kora ce NoBKyBa
CTpaHWLa 3a YnTakbe UM 3anuwysBakse. Herosata ynora e ga my nomorHe Ha OC npu ncpname
Ha CTpaHMLa NpuY NojaBa Ha rpeLKa. NMocneaHNoT BUT [,03BONYBA KelwnpareTo Aa buae
ncknyydeHo. OBoj 6MT e BaKeH 3a CTP KOM Ce ManupaaT Ha ypeauHa pernctpute. MawmnHUTe Kou
Mmaat ogeneH B/U npoctop v He KopucTaT manupaHa memopwja co B/W Hemaat notpeba oz
OBOj 6UT.

-TNb (man ypes 3a manupatse Ha ¢u13 agpecu 6e3 Aa ce oan HU3 CTpaHUYHaTa Tabena)

Ce coctoun o4, man 6p BNe30BM, CEKOj BNE3 coapKM MH 3a eHa CTpaHULLA, BKAYYYBajKM
ro 6pjoT Ha BUpTyenHaTa cTp, 6UT Koj e npucnocobeH Kora ce MeHyBa CTPaHWL,ATA, 3alUTUTEH
Kog, 1 du3mMUKaTa CTP paMKa KaZe e CMecTeHa CTpaHuuaTa, bUT Koj NoKarKyBa 4aNv e BaAngeH
Unu He.

-JBOHNBOBCKM Tabenun Ha CTpaHMUM

LlenTta e ga ce nsberHe yyBarbe Ha cuTe CTpaHUYHKM Tabenn BoO memopujaTa Leno Bpeme.
Mmame Tabena co 1024 snesosu WwTo cooasercTsyBa Ha 10-6utHo MNT1 none. Hajnpso ce
M3B/IEKYBA OBa MOJIE M ja KOPUCTU OBAA BPEAHOCT KaKo MHAEKC BO BPBHATA CTpaHM4YHa Tabena.
Cekoe og oBue 1024 snesa npetctaByBa 4m6. Bne3ot 0 Ha BpBHaTa cTpaHWYHa Tabena Hacovysa
KOH TabenaTa 3a nporpamckm TekcT, 1 nogatoumn n 1023 ctek, ApyroTo He ce Kopuctu. NT2 ce
KOPUCTU KaKo MHAOEKC BO M3bpaHaTa CTpaHMYHA Tabena o4 BTOPO HMBO 3a Aa ce Hajae 6pojoT Ha
CTPaAHWYHATA paMKa 3a camaTa CTpaHuMLUa. 3HauM 3a MUIMOH CTPAHWULM NOTpebHu ce camo 4
Tabenn.

-NHBepTMpaHa cTpaHMyHa Tabena

Ce kopuctu T/1b-rn coapu HajyecTo KopucteHute cTp. AKo uma npomatlysarse Bo T/16,
npomeHeTaTa cTp e npebapysaHa og codpTeepoT. EaeH HaumH e aa ce nma hash table hashed Ha
BMpPTyenHaTa agpeca. Cute BUPTYesHN agpecu BO Mem co ucta hash BpegHoOCT ce noBp3aHu
3aegHo. Kora Ke ce Hajae 6p Ha cTp pamka,HOBMOT (BUPT. , pu3nYKM)nap ce BHecysa Bo T/1b.
cnajg, 60- maneHKo T-MOM BUPTYye/NIHO BpeMe — BpeMe Ha nocsegHa ynotpeba. AKo nma noseke
co p=0 ce oTCcTpaHyBa Taa Co Hajrosiema BO3pacT, Hajmasa BpeaHOCT Ha NoCNeAHO KOPUCTEHO
BpeMe, a BO Haj/NoLW C/lyyaj cuTe ce 1, ce oTCTpaHyBa No cayyvaeH nsbop.

6.1 YnpasyBare co memopwuja 2

EgHoO pelweHue e aa ce MaaT 2 ogenHU Nnpoctopu, 1 3a MHCTPYKLUKU U NnodaToumn, HapeyeHu U-
npocTop u [l-npoctop, 3a cekoj nocebHo. Cekoj oam oa 0 A0 HEKOj makcumym 2716-1 nnm 2°32-
1. Cekoj cv nma cBoja CTpaHU4YHa Tabena, Co CBOe Manupatbe Ha BUPTYeIHU BO M3 aapecu.
-3aeMHu cTpaHuum-Aenunsn

Ce fenat camo OHM CTPaAHULM KOM Ce YMTaaT, MefyToa CTpaHMLMTE CO NOAATOLM He ce
aenat. Ako ogaenHute N u [l npoctopu ce noap:KysaT, AeneHeTo Nporpamn e ea4HOCTaBHO ,



T.LU KOPUCTAT MUCTa CTpaHM4YHa Tabena 3a U npocTop u pasnmynm 3a [ npoctopot. Cekoj npouec
MMa ABa NOCOYYBayM BO HerosaTa Tabena Ha npouec.
-3aemHu bubnnoTtekun

Kora ce BuMTYyBa, ce BUNTYBA CTP NO CTp, 3a Aa He bBuae uenata BO memopmjaTa,T.€.
bYHKUMNTE KOW He ce MOBUKAHW Aa He bBuaat Bo pam. 3aemHuTe BUHBAMOTEKM Ce BUMTBAAT Kora
nporpamara ce BYUTYBa WMAM KOra ce NOBUKyBaaT GyHKLMUTE NpB NaT. AKO Apyra nporpama ja
KOpWUCTK, Toralw Hema noTtpeba Aa ce BUMTYBA NOBTOPHO. Te r1M cManyBaaT AaTOTEKUTE Kou ce
M3BPLLYBAAT U CO TOA 3a4yBaaT NPOCTOP BO MeMOpPUjaTa UCTO TaKa aKo Ce a*kypupa HeKoja
dyHKUMja Aa ce nonpasm rpellka, Hema notpeba ga ce KOMNAjAMpPaaT NporpammTe Kom ce
noBuKyBaat . MUma man npobnem, ako 6ubanoTekaTta ce Haofa Ha pasINYHa agpeca 3a CeKoj
npoLec, Torall pelweHMeTo eaa ce KOMNUANPaaT 3aeMHUTe 6Mbn co cneumjanHo KoMNajnepcko
3HaMe KOe My KarKyBa Aa He Npou3BeayBa KOMMajNepoT KoM BUI0 MHC KOW KOPUCTAT anch
agpecu, TyKy ce KopucTtaT Camo penaTtmMBHM agpecu.

-Tpan uHcTpyKumja

Mo AoHecyBareTo Ha NoTpebHaTa MHC , KOM MOpa Aa ja pecTapTMpa UHC U NakK
npeAn3BUKyBa Tpan. 3a A ce pecTapTUpa UHC OC MOpa Aa onpenenu Kage e npsuoT b6ajT.
BpeaHocTa Ha NporpaMckmMoT Bpojay 3aBMCK KOj ONepaHA, 3rpeLlmi U HEBO3MOXKHO € 33 OC Aa
3Hae Kage noyHana uHc. PeweHneTo e BoO GOpma Ha CKPUEH BHATPELLUEeH perncrap Bo Koj ce
Konupa nporpamck1MoT 6pojay npes Aa ce U3BPLUM CEKOja MHCTPYKLMja.
-YyBarbe Ha CTp Ha AUCK

a) CtaTnueH gen- Aenot 3a npedppaakbe Ha AUCKOT € UCTO TOJIKY FONEM KaKo U
npoLecnpaHnoT BUPTYeieH NPOCTOp, Kaj cekoja CTpaHULa Mma CTaTUYHO MeCTO Ha Koe ce
3anuuyBa Kora ce oTCTpaHyBa o4 mem, CTp NOCTOjaHO ce CKnaampaaT Ha Hero no pegocnaen Ha
HUBHWOT 6p HA BUPTyeiHa cTpaHuua. CTp Koja e BO MeMOpMja CeKorall MmMa CBOja CeHKa Konuja
Ha AMCKOT, HO OBaa KoMWja Moxebu e cTapa aKko cTp 6Mia NpomeHeTa o4 MOMEHTOT Kora buna
BUMTaHa, TOrall ce KOPUCTU KOMMjaTa Ha AUCKOT.

6) Hemaat ctaTMyHM agpecu Kora ce oTCTpaHyBa CTp ce u3bupa npasHa cTp Ha ACKOT, a
manaTa Ha AUCKOT ce axypupa cooasetHo. CTp BO Mem Hema Konuja Ha ANCKOT. BnesoBuTe Ha
ManaTta BO AMCKOT COAPKAT HETOYHA aApeca Ha AMCKOT UAKM BUT KOj O3HaYyBa AeKa He ce BO
ynotpeba.

6.3 CermeHTauumja

MawwmnHa co LeNoCHO He3aBMCHU aZApecHM NPOCTOPU, HapevyeHn cermeHTn. CeKoj CermeHT ce
COCTOM 04, NIMHEeapHa HM3a o4 agpecn o 0 A0 HEKOj MaKCUMyM. PasnnyHM cermeHTn umaat
MOXaT Aa MMAAT PasIMYHU A0/KMHA U MOXKAT Aa Ce MeHyBaaT 3a Bpeme Ha U3BpLUYyBaHEe, CEKOj
CermeHT c034aBa CBOj agpeceH NpocTtop. CermeHTOT e I0rMYKa LLenocCT U Nporpamepor ja
KOPMCTU KaKo TakBa. CermeHTaumMjaTa 0BO3MOKYBA Ae/ieHe NpoLueaypy 1 nogatoumn mery
npouecute. Pacnopes No WwaxoBcka Tabna-memopujaTa ce Aenur Ha Ae/I0BU 04, KOM HEKOU ce



CErMEeHTU a HEKOM AyNKK, pelleHune : 3bueHocTa.
-CermeHTaumja co ctpaHudere — NHTen MeHTnym

MeHTMym ma 16Kb HE3aBUCHM CErMEHTH, 04 KOW CeKoj uma no 1 munjapaa 32-6utHu
36oposu. CpLeTo Ha BUPTyenHaTa MemopMuja ce coctoun oa 2 Tabenn — ITA v FTAT rnobanHa
Tabena onuilyBay , cekoja nporpama cu uma ceoj /ITA Ho u eaeH T/ Koj ce aenu oa, cute
NpPOrpamm Ha KOM U ONULIYBaA CEFMEHTU HA CUCTEMOT. 3a Aa ce NPUCTaANM cermeHT NeHTuym
BUMTYBa M3OOPHMK 3a TOj CermeHT BO efeH of, 6Te pernctpu. Cekoj M3bopHUK e 166uTeH 6p0j,
efeH o, 6UTOBMTE HM KaxKyBa Aanun € NOKaNeH Uav rnobaneH, a Apyrute TpMHaeceT HU
cneunduumnpaat ITA nan M4 6poj Ha Bnes, na osme Tabenn ce orpaHMyeHmn Ha 8K6 Ha
OnNuLYBaYM Ha cermeHT. [pyrute 2 6uta ce 3a 3alWTMTA. AKO CErMEHTOT € BO MEM PacTojaHMETO
My € BO onceroT, na lMeHTMym goaasa bace none Bo onuiwyBayoT 3a Aa popmMpa TakaHapeyeHa
NINHeapHa agapeca U ce genu Ha 3 aena. AKO CTPAHMYEHETO € OHEBO3MOXKEHO IMHEeapHaTa
ajpeca ce MHTepnpeTMpa Kako GU3NYKa K ce ucnpaka Ao Mem, a aKo e BO3MOXKHO , /INH ce
objacHyBa KaKo BUPTye/iHa U ce manupa BoO pU3 CO KOpUCTeHe CTpaHMYHU Tabenn. CeKoja
nporpama Koja ce u3spLlyBa UMa ANPEKTOPUYM Ha CTP Koja ce coctom o 1024, 32-6uTHn
BNE30BM Ha BUT, TOj e cMeCTeH Ha agpeca Koja nocoyyBa Ha rnobaneH perncrep. Ncto Taka
NocoYyBa Ha CTpaHMYHa Tabena, Ynn BNE30BM MOCOYYBAAT HA CTPAHUYHM PAMKW.

6.4 JInHyKCc-ynpaByBakbe CO MEMOpPUja

CucTeMckn noBuUM — 6K ja HaBeayBa roieMMHaTa Ha NOAATOYHMOT CErMEHT CO 3aZ,aBatbe Ha
afjpecaTta Ha NpPBMOT NnocnegoBaTeneH 6ajTM ako BpeAHOCTa e NorosieMa of, cTapaTa ce
3rofIeMyBa.npoT- 3a YMTakbEe 3a 3anuLlyBakbe UK KoMbUHaunja. Pnarc-ganu e npmsaTHa Uam
cnogeneHa. 4 aa ce oTBOpPM AaTOTEKATA 33 Aa MOXKe Aa ce manupa, odpdceT co Koj aen aa ce
noyHe Aa ce manupa.
JIMHYKC KOpUCTU Wema Ha cTpaHuvere Ha 4 HMBoa. BupTyenHaTa agpeca vma 5 nonnma u tne
ce AMPEKTOPUYMM KOU Ce KOPUCTAT KaKo MHAEKC BO COOABETHUOT AMPEKTOPUYM CO CTPAHULIM
BO KOMLLUTO NocTon nocebeH AMPEKTOPUYM 3a CeKoj npouec. HajaeHaTa BpeAHOCT e NOKaxyBau
KOH ANPEKTOPMUYM Ha NOBUCOKO HUBO.
-[pyrapcku anroputam

Mem ce cocTom oA eaHCTBEH rpaHMyeH aen. [oToa ce genn Ha 2 gena UTH.

6.5 BuHgoyc

MemopUuCKNOT ynpaByBay co3aaBa BUPTYyesieH agpeceH npoctop BA/L 3a npouec, Koj rm ancra
MmanupaHuTe agpecu. BAL, ce opraHn3unpa Bo 4pBO Ha HanaHcuparbe, 3a 43 MOXKe ONULLYBaYoT
epuKacHo aa ce Hajae. HeMckopucTeHUTe Ae10BM He KOPUCTAT pecypcun na Tme ce cnoboanu.
-Kora ce oTcTpaHyBa CTp Taa 04K Ha AHOTO Ha NMCTaTa Ha YeKake UKW Ha AnMcTaTa 3a NpomeHa
BO 3aBMCHOCT 04, YMCTMHATA. OBME Ce ywTe BaIMAHM, Na aKO Ce jaBM rpeLlka u Hee noTpebHa ce
BpakKa Bo paboTHaTa rpyna 6e3 B/W. Kora npouec 3aBpLuyBa, BaAiMAHMTE CTP BO HeroeaTa



Tabena ogat Bo cnobogHata ancta. ManupaHMoOT M NPOMEHETMOT 3anuiyBay NpoBepyBaaT
[lann MMa A0BOIHO YNCTU CTPaAHU,aKo HEMA M 3emMaaT 04, BPBOT Ha MPOMEHEeTaTa IMCTa U U
3anuuIyBaaT Ha AMCKOT M MM NPeMecTyBaarT BO /IMCTaTa Ha YeKarbe. AKO HeKoj npouec oagmanupa
CTpaHuLa Taa oA Ha cnoboaHaTa N1MCTa, OCBEH BO Cy4aj Kora e 3aemHa. Kora cTp rpeluka bapa
CTp paMKa Aa ja ApXKK CTp Aa ce NpoynTa 3ema og cnoboaHaTa nmcta. 3epollare ce nsBpLuyBa
Ha HajHU30K NPUOPUTET U T BpuLe CTp o4 coboaHaTa IMCTa U TM CTaB a Ha HyATa CTaHuMua.

7. JaTtoTeku

-CTpyKTypa Ha AaToTekKa

a)Hu3a Ha 6ajTn-HecTpyKTyMpaHa, OC He ce rpuXu WTO MMa BO AaTOTEeKaTa, Ce WTo rneaa
T0j e 6ajTn. CeKoe 3Hauyere Mopa Aa ce NPUCUAN Ha HUBO Ha KOPUCHMK.

6) 3a KOpMCHMLMTE KOM CaKaaT Aa NpaBaT HEBOOOMYAEHM HELTA, BaXKHA € CTPYKTypaTa o4,
3anucu. [laToTeKaTa e HM3a Ha No4aTOLUM CO CTaTUYHA A0, CeKOja CO BHaTpeLUHa CTPYKTypa.

B) TPeTMOT BUA, CTPYKTYpa € AAaTOTEKa Koja ce COCTOM o4, APBO CO NOAATOLM, KOU He Mopa
[a ce Co UCTa AO/IKMHA, HO CeKOja COAPXKM KYYHO Mnojie BO CTaTUYHA NO3uMLUMja BO nogatouuTe.
[pBOTO € CopTMPaHO BO KNY4YHO none 3a ga obesbean 6p3o npebapyBarse Ha OApPEeAEH Kayu.
-HauuH Ha cnpaByBarbe CO MMUHA CO MPOMEHNANBA A0/IKMHA € A3 Ce HanpaBsaT cuTe nogaToum
Ha AMPEKTOPUYMOT CO CTaTUYHA A0KMHA N YyBakbe Ha UMUHATA 3ae4HO BO Kyn.
-MpBMOT HaUYMH e CeKoj NOAATOK 04, ANPEKTOPUYMOT COAPKN CTaTUYEH Aen KOj NOYHYBa CO
AOJ/KMHA HA NOJATOKOT, @ NOTOA CnefyBaaT NoAaTOUM CO CTaTuyeH popmart, No oBa creaysa
BMCTMHCKOTO UMe Ha AAaTOTeKaT, CeKoe ume ce NpeknHyBa Co cneunjaneH Kapakrep,
BoOo6M4YaeHo O M e fONONHETO A0 UHTerpaneH 6p Ha 36oposu.
-Jennsn gatoTekm- 6N0KOBUTE HA ANCKOT HE Ce INCTAaT BO AMPEKTOPUYMUTE, TYKY BO CTPYKTYypa
CO ManKy nogaToum NoBp3aHa co camata gaToTeka. upeKkTopuymuTe Nnoco4MyBaaT KOH Hea-
NHAEKC ja3zon. Nnum ce KOPUCTM TaKaHapeyYeHo cMMB0IMYHO NOBP3YBatbE.
-[lHeBHUK-ONepauunTe co I0r Mopa Aa bBUaaT MMNOTEHTHM T.€. @ MOXKAT Aa Ce NOBTOpPYyBaaT
KO/IKy WTo e noTpebHo 6e3 Aa ce HanpaBu WTeTa, aTOMCKA TPaHCaKLMja-4a ce 3aBpLiaT cute
onepaumu Bo 3arpaja wiv HueaHa o, HUB.
-BupTyenHu cuctemun gatoteku

Ce KopucTu KoHUenToT Ha BOC-BupTyeneH cuctem Ha gatotekn. Cute nOBULM Ha
CMCTEMOT KOM Cce MOBP3YBaaT ce NpeHaco4yyBaaT KOH BUPTYeSIHM CUCTEMU HA AATOTEKM 33
noyeTHO npouecuparoe. OBME NOBULM KOM AoaraaT of NpoLecuTe Ha KOPUCHUKOT ce
ctaHgapaHo NMOCKUX nosuum. OTTyKa BOC nma ropHo nosp3yBarbe 40 Npouecute Ha
KOPWUCHUMKOT 1 Toa e no3Hato NOCUX nosp3yBare. BOC ncto Taka Mma A0HO NOBpP3yBakbe A0
BUCTMHCKM CUCTEMU HA JATOTEKMW.
-YnpaByBakbe CO MPOCTOP — OFPOMHa roieMnHa Ha 6/10K- ceKoja AaToTeKa 3adaKa uen
UMAVHAAP — MAnuTe JATOTEKM TPOLLAT AeN o4, NPOCTOPOT Ha ANCKOT. Mana ronemumHa Ha 610K-
noBeKeTo AaT Ke ce palumMpaT Ha noBeKke 6/I0KOBU — TPOLLMME Bpeme.



-KBOTM Ha guUcK
ALMUWHUCTPATOPOT Ha CUCTEMOT A0Ae/YBa MAaKCMMYM NPOCTOP Ha AaTOTEKU U 610KOBM
Ha eaeH KopuUcHUK, a OC cnpeyyBa KOPUCHULKUTE Aa M HAAMUHAT HUBHUTE KBOTU. Kora ce
OoTBapa A4aToTeKa, aTpMbyTnTe ce cmecTeHU BO Tabena Koja KaxKyBa KOj € CONCTBEHMKOT.
foneMunHaTa Ha AaToTeKaTa Ke ce A04eNM Ha KBOTaTa Ha CONCTBEHMKOT M ce BHECYBa NOCOYYyBaY
KOH Hea. Kora ce goaasa 610K, ce 3ronemyBsa H6p Ha concTBeHMKOT. BTopaTa Tabena coapxu
noAaTouM 33 KBOTATa — MeKa U LBPCTa rpaHuua, 6p Ha NnpeaynpeayBarba (aKo ce HagmuHe
61n0 Koja rpaHmua).
-®un3nyKo cknagupatre
MouHyBa co 610K O Ha AUCKOT, I 3anuwwyBa cuTe 6N10KOBM HA AUCKOT Ha M3e3HaTa KaceTa
no pepg v 3anMpa Kora Ke ro Konupa nocneaHnot. KOHTpoaopoT ce cnpasyBa co sow 610K 6e3
Aa 3Hae Oc 3a Toa. Morke aa ce nsberHe cknaanpareTO Ha HEUCKOPUCTEHU HOKOBM.
-JlornyKko cknagunparbe
MoyHyBa BO efeH MK NOBeKe cneundUyHm ANPEKTOPUYMUN U CKIAAMPA NOCTOjaHO Tamy,
cuTe AaT M AMPEKTOPUYMU KOM Ce NPOMEHUIe O HeKoj gaTym. KaceTtaTta gobusa cepum
BHMMATENHO UAEHTUDUKYBAHM ANPEKTOPUYMU N AATOTEKU. ANTOPUTMOT 3a CKIagmpatrbe
oAprKyBa BUTMan, MHAEKCUPAH 04 UHAEKC-ja301 CO HEKOIKY BUTOBM Ha MHAEKC-ja30N0T.
Butosute Ke BUOAT ypeseHM u ncuncTeHN Bo oBaa mana. ®as3a 1 — o4 NOYETHUOT AUPEKTOPUYM,
3a CeKoja NpOMeHeTa AaToTeKa , Hej3MHUOT MHAEKC ja30/1 € 03HaYeH BO BTmanaTa U CeKoj
ANPEKTOPUYM e 03HaYeH 6e3 pasnuka ganu e npomeHeT. ®asza 2 rn Bpaka ANPEKTOPUYMUTE
KOM HEMaaT NPOMeHeTU AATOTEKN NN ANPEKTOPUYMM NoA HMB. Pasa 3 CKeHUparbe Ha MHAEKC
jasnu no HyMepuUKM pegocnes U cknagmparbe Ha cuTe AUPEKTOPUYMU KOW ce O3HAYeHMU 33
cknagmpare. Cekoj AMpekTopuym nma npedukc og, aTpnbyTute Ha AMPEKTOPUYMOT 33 Aa
MOXKaT Aa ce BpataT. Pasa 4 cknagmparbe og npeduKc Ha aTpubyTtuTe.
-3a ga ce cnpasaT co NPo61eMoT Ha HENOCTOjaHU CUCTEMM Ha AAaTOTEKMU, MOBEKETO KOMMjyTepu
MMaaT YCNy»KHa Nporpama Koja ja nposepyBa NOCTOjaHOCTa Ha CUCTEMOT gaTtoTeku, unix-fsck,
windows-scandisk. Ce n3BpLuyBa ceKkorall Kora ce cTapTyBa CUCTEMOT, 0COH6EHO No NarakeTo.
[Be Tabenn, cekoja coapxun bpojay 3a cekoj 610K HamecTeH Ha 0. Mo4yHyBajkM 04, UHAEKC
ja3010T , MOXKHO € Aa ce HanpaBM INCTa Ha cute Bpoesn Ha 61OKOBM KOM ce KopucTaT BO
cooABeTHaTa ncTa.
-Kewmnpamwe
HajBoobu1yaeHa TeXHMKa KOja ce KOPUCTM 32 HaMaslyBakbe Ha BPEMETO Ha npucTan.
O3HauyBa 361p Ha 6/10KOBM KOM NOTUYKM NpUNaraaT Ha AMCKOT, HO Ce YyBaaT BO MeM 3a
noaobpu nepdpopmancu. Ce xewmpa peaoT M agpecata Ha ANCKOT M Aa ce npebapyBa BO xeL
Tabenarta. CanyHa e Ha CTPaHMYeHe CO Taa Pa3/IMKA LWTO NOBMKYBakATa BO KEL MEM Ce PeTKMU
na MOXKe Aa ce YyBaaT cute 610KkoBM B JIPY pea co NoBp3aHU NCTW.
-HamanyBare Ha ABMKeHeTo Ha MarHeTHaTta urna
CO CTaBarbe Ha 610KOBKM KoM Ke BuaaTt npoctaneHn Bo HM3a 6113y efeH A0 ApYr BO UCTUOT



UMAMHAAP — 3@ 3roieMyBakbe Ha nepdopmaHcuTe. MNMpenpeka Ha neppopmaHcuTe Ha ANUCKOT
KOM KOPUCTAT MHAEKC ja3nun e 2Ta NpUCTanmn KOH MHAEKC jaznuTe U KOH 610KoT. BoobuyaeHoTo
CMecTyBakbe Ha MHAEKC ja3nuTe ce 6113y A0 NOYETOKOT Ha AMCKOT Na npoceyHaTa oganedyeHocT
oA n-Hoae Ao 610KOT Ke buae NnonoBUHA o4 6p Ha UMAMHAAPOT, NPU WTO Ke 6apa Aonru
nobapyBsare. [lpyra naeja e Aa ce noAeny ANCKOT HAa FPYNn LMANHAPW CEKOj CO CBOM ja3nn,
610K0BK K cnoboaHa nncta. Mosxke aa buae nsbpaH 6UNO Koj ja3on 1 ce npoBepyBa Aan NMa
cnoboseH 610K BO UcTaTa rpyna LWMANHAMPU aKo He ce bapa BO COCEAHMOT.

7.1 MOT — cuctem [atoTekn
-3a rofemun ANPEKTOPMUYMMU, HAMECTO JIMHEAPHO INCTakE Ce KOPUCTU B+ apBoTO 3a Aa ce
Hanpasu a3by4yHo 6aarbe U Aa ce 0/IeCHM BMETHYBake Ha HOBU MMMUHbA BO AMPEKTOPUYMOT Ha
BMCTMHCKOTO MECTO.

8. B/U ypeau

KomnjytepoT Tpeba ga rv agpecupa KOHTPONOpUTE Ha ypeaoT 3a Aa Pa3MeHn NogaToLM CO HUB.
KopucTtu TakaHapeueH JMA — gupekTteH nuctan go memopuja. OC moxke ga kopuctu JMA camo
aKo xapasepoT uma JMA KoHTpoa0op. [lMa KOHTPOAOPOT MMa NpUCTan 40 CUCTEMCKATA
marucTpana He3aBuUCHO oA Kom. CoapKN HEOJIKY PErNCTPU KOU MOXKe Aa ce YyMTaaT U
3anuuwyBaaT, Ha MeMm agpeca, 3a bpoerbe 6ajTN 1 KOHTPOIHW pernucTpu. MpBo ce nporpammpa
OMA co npucnocobyBarbe Ha HEFOBUTE PEFUCTPU 3a Aa 3Hae KajZe Aa ce NPemecTu, ce
3aMoyYHyBa TPaAHCEpPOT COo 3agaBare baparbe 3a UNTakbe Ha MarucTpanara. Yekop 3-
3anuwyBakbe Ha MemopujaTta. Yekop 4 npaka CMrHan 3a 3aBPLUETOKOT Ha AMa KOHTPOOPOT.
-MpeknHn

Kora B/W ja 3aBpwunn paboTtaTta npeams3BMKyBa HapyLyBakbe M o NPaBu Toa Co NpaKkake
Ha CUrHan 40 NMHWjaTa Ha MarMcTpanaTta Koja buna HazHavyeHa. CUrHaNoT ce feTeKTupa o4
KOHTPO/IHWMOT Ynn Ha poamTen Tabenata M NOToa o4y4dyBa WTK Aa NpaBu. AKO HEMA ApYyrK
HapyLyBakba KOHTPOIOPOT BeAHall ro npoLecupa.
-MporpamupaH B/U

Komn ja Bpwu uenata pabota.lporpamara, T.e. HM3aTa ce ckaonysa Bo 6badep Bo npocoTopT
Ha KOPUCHUKOT. KOPUCHMKOT ro ,o6MBa ypeaoT 32 KOPUCTEHE CO NPaBeHe CUCTEMCKM NOBUK 3a
OoTBapamee, CUCTEMCKMN NOBUK 33 U3BPLLYBakbe, CE KONMPA HM3aTa BO jaapeHNOT NPoCTop, ce
neyvyaTy KapakTep No KapakTep.YpeaoT uma ctaTyc perncrap, 4anum e gocraneH nnum He. Ha Kpaj
KOHTpO/1aTa ce Bpaka Ha KOPUCHUKOT. MO NoKa*KyBareTO Ha KapaKTepoT ce NpoBepyBa Janu e
3adaTeH UaM He — 3adaTeHo YeKare. HegocTaToK-KoM e 3adaTeH goaeKa B/M He 3aspun
paborTa.
-NMpeKnHCKN BOAEH
'V neyaTn KapaKTepuTe CeKOj KaK WO NpecTurHyea. Kora ce neyatn eaeH Kapakrtep, KOmM ro

NMOBMKYBa 3aKaXKyBayoT 1 ce u3BpLlyBa Apyr npouec. MpouecoT e 6N10KNPaH ce AoaeKa He ce



ncneyatu HM3aTa. Kora neyatapoT Ke 6uae cnpemeH ncnpaka HapyLwyBake Koe ro NpeKMHyBa
MOM NPOLLEC U ja 3a4yBYBa MOM COCTOj6a.
-6/W co AMA
Mpobaem e WTO HapyLyBaHETO Ce jaByBa Ha CEKOj KapaKkTtep, peweHne AMA. [a ce
aonywTtn Ha MA KoHTpoaopoT Aa My npedpaa KapakTepu Ha neyaTapoT edeH no eaeH. AMA e
nporpammpan U/0 camo WTo AMa KOHTPONOPOT ja 3aBpLuyBa pab Ha Kom. Mozobpa Bo noseke
CNly4am — HAMeCTO Hap 3a CeKOj KapaKTep MMame Hap 3a cekoj badep.
-badepupamre
a) He 6adepupaH BNE3 — NPOLECOT NPABM NOBUK HA YMTakbe U BNOKMPaHE HA YeKarbe 33
efleH Kapaktep. CeKoj 40jA0BEH KapaKTep-HapyLWyBakbe, ro npeaaBa KapakTepoTu u ce
Aebnokupa, unta gpyr KapakTep u nak ce 6aokmpaH. Npobaem-npouecoT Tpeba Aa NoyvHe 3a
CEKOj KapaKTep.
6)6adepurpatbe BO KOPUCHMUYKM NPOCTOP — NPOLLECOT Ha KOPUCHUKOT 0be3benysa H
H6adepwn Ha KapaKTep BO NPOCTOPOT Ha KOPUCHUKOT M NPAB M YNTaHE HA H KapaKTepu.
MpoueaypaTa rn cTaBa Kapak goaeka 6adepoT He ce NONOAHM, NOTOA ro byan NPoLCoT.
HepocTtaTok-6adepoT moKe Aa ce 3aKy4n BO MemopujaTta, HamanyBare Ha cnoboaHuTe CTp.
B)6adepupatobe BO jagpoTo — ce co3gasa badep BO jagpoTo M cnpaByBayoT CoO
HapyLyBake TaMy FM CTaBa KapakTepuTe , Kora 6adepoT e nonH , cTp co 6adepoT Ha
KOPUCHMKOT ce BHecyBa BHaTpe u 6adepoT ce Konmpa Bo eagHa onepauuja. Npobnem — goaeka
ce npedpna 6adpepoT Ha KOPUCHMKOT BO ANCKOT, AoalfaaT HOBU KapaKTepu KoM HeMa Kage Aa ce
cmecTar.
r) peweHune Ha NpeTxoAHMOT Npobnem T1 e 2 6adepa Bo jaapoTo. AKO BTOPMOT Ce Konupa,
NPBUOT Ce KOPUCTM 3a HOBM KapaKTepu — ABOjHO badepupatrse.
=Mpobnemn
yeKkopl-jagpoTo ro KonMpa NakeToTo A0 jaapeHnoT badep 1 NpoLecoT NPoa0AKYBa
YeKop2-Kora ce NOBMKYBa ABUraTes1oT, ro KONMpa NakeToT 40 KOHTPO0pPOT
YyeKop3-ce KonNupa 1 HagBOP 04, MpexKaTa
yeKop4-ce Konupa v Bo jaapeHno badep Ha NnpumayoT
YyeKop5-ce Konupa Bo 6adepoT Ha NpoLECcoT KOj ro NnpMma

9. inckosu

MarHeTHUTEe ANCKOBU CE€ OPraHU3MpPaHmM BO LUAMHAPU, Of, KOU CEKOj COAPMKM TONKY NEHTU
KOJIKY LUTO Ce BEPTMKANHO HATPYNaHW rNaBuTe 3a YMTakbe M 3anuwysakbe. JIeHTuTe ce
NnoAesIeHN Ha CeKTOPU, NPU WTO HUBHMOT 6POj OKONYy 06eMOT Ha AUCKOT Kaj AUCKeTUTE
n3HecyBa o4 8 0 32 1 A0 HEKO/IKY CTOTOUM Kaj TBpAUTE ANCKOBW. bp Ha rnasu Bapupa oa 1 o
16.



