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BBCI[GHI/IC B OIICPAIIMOHHBIC CUCTCMbI

BreruuciaurenarHasa cUCTEMA




OnpeneeHUe BBIYUCIMTEIbHON CUCTEMBI

0 BeraucnutenbHaga cuctema (BC) — 910 B3anmocBA3aHHas
COBOKYMHOCTb annapaTtHbIX CPeACTB BblYUCIUTENBHOU
TEXHUKU N NPOrpaMMHOro obecneyeHus,
npeagHasHavyeHHas anga oopaboTkn nHdopmauun,



CTpyKTypa BEIYMCIUTEIBHOU CUCTEMBI

YTunutbl |Komnunatopsl| PegakTopbl |UHTepnpetaTopsl
KoMaHpg, v

OnepauunoHHana cucrema

\d
AnnapaTHoe ob6ecne4vyeHue (KOHTponsnepbl, WWNMHbI, MOHUTOP U T. A4.)




YpoBeHB anmaparHoro 00eCcneuYeHuUs

UHTepnpeTaTopbl

OnepaunoHHasa cucrtema

k

1 BHM3y HaxoauTcsa annapaTtHoe obecnevyeHne, KOTOPOE BO MHOMMX
Cny4asix camo COCTOMUT 13 ABYX Unn bonee ypoBHEN (U1K CIoeB).
Camblil HXKHUW YPOBEHb COAEPXUT U3NYECKNE YCTPOMNCTBA,
COCTOALLME U3 NHTErpanbHbIX MUKPOCXEM, MPOBOAHUKOB U T. M.

AnnapaTHoe ob6ecne4vyeHue (KOHTponsnepbl, WNHbI, MOHUTOP U T. A.)




YpPOBEHb MUKPOAPXUTEKTYPHI

UHTepnpeTaTopbl

OnepaunoHHasa cucrtema

k

AnnapaTHoe ob6ecne4vyeHue (KOHTponsnepbl, WNHbI, MOHUTOP U T. A.)

1 Bblwe (y HEKOTOPbIX MaLLNH) PACMONOXEH MUKPOAPXUTEKTYPHbLIN
YPOBEHbL — MPUMUTUBHAA NporpaMmmMHasi NPocriorka, HanpsMyro
paboTatoLasn c obopyooBaHMeM 1 ynpoularoLas uHtepdenc ang
nporpamm 6osiee BbICOKOro YPOBH4A. JTa nporpamMmma, 06bI4HO
Ha3blBaeMasi MMKponporpammon, pacnonaraetca B [13Y.



YpPOBEHb MUKPOAPXUTEKTYPHI

1 Y HEKOTOPbIX MaLUMH MUKPOMNPOrpaMMHOro YPOBHS HET. Takue
cuctembl Ha3biBaloTCA RISC (Reduced Instruction Set Computers —
KOMIMbOTEPBI C YNPOLLEHHbIM HABOPOM MHCTPYKLMI). B 3TMX MawimMHax
NHCTPYKLMM si3blKa BbINOITHAOTCS annapaTypoi HenocpeacTBEHHO.

1 B kayecTBe npMmMmepoB MOXHO nNpmBecTn Motorola 680x0, y KOTOpPOU
eCTb MUKpPONporpamMmmHbIN ypoBeHb, U IBM PowerPC, y KOTOporo
MUKponporpamMmmbl HET.



YpPOBEHb MAILIMHHOTO SI3bIKa

UHTepnpeTaTopbl

OnepaunoHHasa cucrtema

k

AnnapaTHoe ob6ecne4vyeHue (KOHTponsnepbl, WNHbI, MOHUTOP U T. A.)

1 Mwukponporpamma eUCTBYET NPOCTO Kak MHTepnpeTaTop, KOTOPbIN
nony4yaet MallnHHble KomaHAabl, Takne kak MOVE, JUMP nnu ADD, u
BbIMOMHAET UX B HECKOJSTbKO ManeHbKkux waros. Habop
NHTEPNPETUPYEMbIX UHCTPYKLUIK onpeaenseT MaLllMHHbIN A3bIK.

1 OBbIYHO MALLMHHBIN A3bIK cOaePXUT OT 50 40 300 KoMaHA,



YpPOBEHb ONEPALIUOHHON CUCTEMBI

UHTepnpeTaTopbl

OnepaunoHHasa cucrtema

k

AnnapaTHoe ob6ecne4vyeHue (KOHTponsnepbl, WNHbI, MOHUTOP U T. A.)

1 OnepaunoHHas cuctema npegHasHadveHa ansa yrnpasreHus
pecypcamMu BbIYNCNIUTENBHOW CUCTEMbI, TAKXKeE ONs TOro, YToob!
CKPbITb OT NporpaMmMmncTa Bce CroXKHOCTU MaLUMHHOTIO A3bIKa,
BMECTO 3TOro npegocrasnsagd emy dbonee yqobHyo cuctemy
KoMaHA,.




YpPOBEHb CUCTEMHOTO M IpuKjiIaaHoro 110

UHTepnpeTaTopbl

OnepaunoHHasa cucrtema

AnnapaTHoe ob6ecne4vyeHue (KOHTponsnepbl, WNHbI, MOHUTOP U T. A.)

1 Hapg ypoBHeM ornepaumoHHON CUCTEMbI PACNONOXKEHbI OCTalbHbIe
CUCTEMHBIE NMPOorpamMmbl — UHTEPNpEeTaToOp KoMaHa (o6onouyka),
OKOHHbIE CUCTEMbI, KOMMUNATOPLI, PeAaKTopbl U T. 4.

1 Hap cncteMHbIMM nporpammMmamMm pacnorioXXeHbl NpUKnaaHble
nporpaMmmbl — TEKCTOBbIE NPOLIECCOPbI, INEKTPOHHbIE Tabnuup,
NakeTbl A8 TEXHNYECKUX PACYETOB UK UTP.



Borpoc

1 Kak Bbl aymaete MOXeT nn ObITb BbIYUCIUTENBHASA
cucrtema 6e3 onepaLMoOHHOW CUCTEMBI?



BBCI[GHI/IC B OIICPAIIMOHHBIC CUCTCMbI

OnpeneneHne onepaliMOHHON CUCTEMBI, OCHOBHBIE ITOHSTUS




OnpeneseHue onepauoOHHON CUCTEMBI

1 OnepauyunoHHasa cuctema (OC) — KOMNNEKC CUCTEMHbIX
nporpamm, obecneynsaloLLii onTMmanbHoe ynpaeneHue
pecypcamm BblYNUCITNTENBHOW CUCTEMbI B COOTBETCTBUN C
HEKOTOPbLIM KpuTepmem apPEeKTUBHOCTH.

1 Kputepuem adodpektnBHoctnn OC MOXET ObITb, Harnpumenp,
NponyckHasi COCOOHOCTb (YMCIO BbIMNOMHEHHbIX 3a4a4 3a
eVHULLY BpEMEHU) NN peaKkTUBHOCTb (BpemMs peakuumn
Ha HEKOTOPOE COObLITUE) CUCTEMBI.



OyHKIIMN OTIEPAIIMOHHON CUCTEMBI

1 OcHOBHOM (PYHKUMEN OnepaunoHHON CUCTEMbI SBMAETCS
ynpaerieHne annapaTtHbIMnN pecypcamMmu BblYNCIIUTENBLHOMN
CUCTEMBI.

1 Kpome ocHOBHOW QPyHKLMK, OT onepauMoOHHON CUCTEMDI
3a4yacTyto TpebyeTcs pelleHue elle 0QHOW BaXKHOM
3aga4vun — npegocTaBeHna nNporpaMmmMHoOro MHTepdenca
OOCTyna K annapaTHbIM pecypcam B BUAe HEKOTOPOU
BUPTYyanbHOU MaLUWHbI (NPOrpaMmmMHOro 1 BU3yarbHOro
NHTEPMENCOB), KOTOPYHIO Nerye NnporpaMmmMmnpoBaThb U C
KOTOpOW nerdye pabdoTtaTb, YHeM HEMOCPEACTBEHHO C
annapaTypou, COCTaBNAKLEN peanbHYO MaLLnHY.



Knaccudukanms pecypcoB

0 [NpoueccopHoe BpeMs
(Npoueccop) — oennTcs Pecypcbl I
nonepemMeHHo

1 OnepaTtuBHasa NnamsTb —
aennTca ogHo
nonepemMeHHo

RNV NL

| Hepennmble

Aennmelie ‘

0 dannbl (HaKoNUTENW OAHHbIX
— AENATCA OOAHOBPEMEHH: e
| OpHoBpemMeHHO
1 BHelHWe yCTponorae
BBOAA/BbiBOAA (MPUHTEPHI,
ceTeBble YCTPOMnC
oenvmble N Hegen

i [NonepemeHHO ‘




3aJauu yIpaBJICHUS pecypcaMu

1 YnpaBneHue annapaTHbIMU pecypcamu BC TpebyeT
peLLeHns crneayrLwmx 3aaad, He 3aBUCALLMX OT TUNa
pecypca:

MaHNMpoBaHME N yOOBJ1IETBOPEeHUWe 3arpocoB HAa PeCYPCbl —

onpenerneHne, KOMy, Koraa, a aAns AenMMbIX PECYPCOB U B KAKOM
Konun4yecTBe, HeobX0aMMO BbIAENUTb AaHHbIN PECYPC;

OTCNEXMBAHUE COCTOSIHUA pecypca — noaaepxaHne ornepaTtMBHOU
NHOPMaLINK O TOM, 3aHSAT UMK HE 3aHAT Pecypc, a aAns AenMMbIX
PECYpCOB, — KaKoe KONUYECTBO pecypca yxe pacnpeaerneHo, a
Kakoe cBOOOAHO;

paspeLieHne KOHMDNNKTOB 3a JOCTYN K pecypcam.




MynbTUIIpOrpaMMHAPOBAHUE

0 MynbTMnporpammmpoBaHue — METOL «O4HOBPEMEHHOIO»
BbIMOSTHEHNS Ha oaHon BC HeCKONbKUX nporpamMm nnuv pasnmnyHbIX
BETBEW OQHOM N TOW e NporpamMmmel.

01 B HacTtoswee BpeEMA B OonbLUMHCTBE ornepaunoHHbIX CUCTEM
onpeaeneHbl ABa TUNa eauHuUL, paboThl (job), MHoraa HasbiBaeMbIX
3agavyaMu, Mexay KOTopbIMU pa3aenseTcs npoLeccop u apyrue
pecypcbl KOMMblOTEpPA:

npouecc (process);

NOTOK (thread).



IIponieccrl U MOTOKM

1 [Mpouecc — abcTpakumsi, onucbiBaoLLasa BbIMOMHAKOLLYOCS
nporpammy. ns OC npouecc npeactaBnsieT cobom eamHuLy padoThl,
3asBKy Ha noTpebneHmne cMctemMHblix pecypcoB. OgHUM U3
OCHOBHbIX PeCypcoB fIBNsiIeTCA afapecHoe NPOCTPAHCTBO
npouecca, T.e. onepaTMBHasi NaMsiTb BblAeNIEHHadA NpoLeccy.

0 loTok — nocregoBaTenbHOCTb BbIMOHEHUA MHCTPYKLMKW npoLueccopa.
[Tpouecc B 3TOM criydae paccMmaTpmBaeTCs Kak 3adBKka Ha
noTpebrneHmne BCex BUAOB PECYPCOB, KPOME OQHOM0 — MPOLIECCOPHOro
BpemeHu, kotopoe OC pacnpenensietT Mexay notokamun. Takum
obpa3om, NOTOK nNpeacTaBnsieT cooon MUMHU-NPOLLECC, KOTOPbLIN
paboTaeT B agpecHOM NPOCTpPaHCTBe NOPOAUBLLEro ero
npouecca.

0 B npoctenwem crny4vyae npoLecc COCTOUT U3 OOQHOMo NoToka, MUMeHHO
Takum obpa3oM TPaKToBaNIOCh NOHATUE «MPoLecc» A0 cepeanHbl 80-X
rogoBs (Hanpumep, B paHHUX Bepcusax UNIX).



CpaBHEHUE BUJIOB
MYJIBTAIIPOIPAMMHUPOBAHUS

Process

l OaunH npouecc ¢
@ Tpems noTokamm

Thread

Process 1 Process 1 Process 1

\ | |
\ Tpn 0OHOMOTOYHLIX
@ npouecca

Thread




Borpoc

0 Kakue Bbl BuanTE 0OCTOUHCTBA
MYIBTUNPOrpaMmMmMpoBaHnUA Ha YPOBHE NOTOKOB!?

0 B kakux cnyyasax npeanoyTuTenbHee NCMonb3oBaTh
MYIbTUNPOrpaMMNMpoOBaHNE Ha YPOBHE NMOTOKOB!?



[ Ippumep MHOTOITOTOYHOTO IIPHUITOKEHUS:
TEKCTOBBIHN ITPOIIECCOP

Four score and seven
years ago, our fathers
brought forth upon this
continent a new nation:
conceived in liberty,
and dedicated to the
proposition that all
men are created equal.

Now we are engaged
in a great civil war
testing whether that

nation, or any nation
so conceived and so
dedicated, can long
endure. We are met on
a great battlefield of
that war.

We have come to
dedicate a portion of
that field as a final
resting place for those
who here gave their

lives that this nation
might live. 1t is
altogether fitting and
proper that we should
do this.

But, ina larger sense,
we cannot dedlicate, we
cannot consecrate we
canmot  hallow this
gound.  The bave
men, living and dead,

who struggled here
have consecrated it, far
above our poor power
to add or detract. The
world will little note,
mor long remember,
what we say here, but|
it can never forget
whatthey did hete.

1t is for s the living,
mther, to be dedicated

here to the unfinished
wotk which they who
fought here have thus
far 5o nobly advanced.
1t is rather for us to be
here dedicated to the
great task remaining
before ws, that from
these honored dead we
take increased devotion
1o that cause for which

they gave the last full
measure of devotion,
that we here highly
resolve that these dead
shall not have died in
vain that this nation,
under God, shall have
a new birth of freedom
and that government of
the people by the

people, for the peaple
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[ Ippumep MHOTOITOTOYHOTO IIPHUITOKEHUS:
Web-cepBep

Web server process

Y

Dispatcher thread

~ >§ W Worker thread

Web page cache

nernei

1

Network
connection



OCHOBHBIE COCTOSIHUS ITPOLIECCOB U

ITIOTOKOB

0 ['OTOB K BbINOSTHEHUIO —
xaet Ul

0 BbinonHsetcsa — LI
npenocTtasreH

0 llpuocTtaHoBerneH
(GnoknpoBaH) — xaeT
HEKOTOPOro cobbITUA
(Hanpumep, OKOHYaHUA
BBOJa-BblBOAA)

[OTOBHOCTbL

BboinonHeHue

- OnpaHune
<



Jlucneruyepusaiysa MOTOKOB

0 ducnetyepusaums
NOTOKOB, T.€.
BbITECHEHME C
npoueccopa B
COCTOSAHME NOTOBHOCTU U
NOCTaHOBKa U3
COCTOSAHUSA TOTOBHOCTU
Ha BbIMOSIHEHNE,
NPOUCXOANT Ha OCHOBE
OVNCUNNIUHDBI
obcnyxmnBaHus.

BboinonHeHue

1!

[OTOBHOCTb {:] OXupaHue




Borpoc

0 Kakne gncumnnmHbl o0cnyxXnBaHus ans
avucnetyepusaunm noTokos Bbl 3HaeTe nnu Moxerte
NnpeanoXuTb!?



