CMHXpPOHM3AUMNA B
pa3snpeaneneHun cuctemm

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



[Tpobrnemmn cbC CMHXPOHM3AaLMATA

= Kak npouecuTte ce CMHXPOHU3MpaT B pasnpeaeneHute

Cnctemm

= B egHonpouecopHu cuctemu, npobnemuTe ce peluasaT C
n3nosi3aBaHe Ha MeToau KaTto Hanpumep, cemadopu.

=  Te3n meToam ce Gasupar Ha cnofderieHa namer.
= Kak ga ce onpegenn oTHOCUTENHOTO noAapexaaHe Ha
cboOUTUNATA

. Koe cbbutne npeaxoxaa apyro?

=  TpyaHoCTM Npu onpeaensiHe HacTbNBAHETO Ha CbOUTUE B
Pa3NUYHM MaLLVHMW.
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CI/IHXpOHI/I3aLI,l/IFI Ha YaCOBHUNLUN

* [lpun ueHTpanmampaHu cUctTemm
= BpewmeTto e AcHO kak ce onpeaens. lNpouec
rnony4yaBa CTOMHOCTTaA Ha BPEMETO 4Ype3 CUCTEMHO
n3BuKBaHe. AKo npouec A nony4ym BpemMeTo Mno-

KbCHO 1 npouec B cbLlo ro nonyyum, To CTOMHOCTTA
3a B ule e no-ronama unu pasHa Ha CTOMHOCTTA 3a

A.
= [lpumep: komnunauusa ¢ make nop Linux.

input.c -2 input.o

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



CUHXPOHMN3aLUMs Ha YaCcoBHULUMN (2)

* [lpun pasnpeneneHun cuctemu
»  OnpenenaHeTo Ha BPEMETO He € TpuBUarHo.

Computer on which 2144 2145 2146 2147 Time according
compiler runs *> I I ! to local clock

T—— input.o created

Computer on which 2142 2143 2144 2145 4—— Time according
editor runs I ﬂk I l to local clock

———— Input.c created

» BBb3MOXHO N € CUHXPOHU3UPAHETO Ha BCUYKU
4aCoBHULUM B pa3snpenerieHa cucrema?
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YacoBHUUM

= KoMnoTbpbT MMa maumMep, He YaCOBHUK.
* TaumepbT MM KBaApLOB OocuuMniaTop.

» TanmmepsbT UMa aBa perncrbpa — 6posiveH u
HayaneH:
» B HayanHuAaT perncTbp ce 3anucea onpegeneHa CTOMHOCT.

»  BpoAYHUAT pernctbp Hamangasaiy ¢ 1 npu BcsKa
ocumnauwms. lNpu ctonHocT 0 ce reHepupa npekbeBaHe (clock
tick) n ce 3apexia CbabpPXXaHMETO Ha Ha4arnHuUga PperncTbp.

= Ha Bceku clock tick ce pobassa 1 KbM BpeEMETO, KOETO ce
CbXpaHsiBa B NaMeTTa.
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YacosHuUN (2)

= [lpn HaNU4YHM N KOMNKOTBLPA, TEXHUTE KpUCTanu e
nmaT Marnku pasfnkm B YECTOTUTE, KOETO BOAU 40
NOCTENEHHO pa3CcUHXpPOoHU3npaHe (clock skew).

Network
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Nornyeckn n dpunsmnyeckm 4YacoBHULN

=  CUHXpOHM3aLUUATA HA YAaCOBHULINTE HE €
Heobxoanmo aa 6vae abcontoTHa (JlamnopT, 1978):

= AkKo ABa npoueca He Ch KOMYHUKMPAT, TEXHUTE
yacoBHULUWM HE € Heobxoammo aa ovaaTr
CUHXPOHU3NPAHMN.

= Heobxogmmo nu e npouecute ga ce basmpar Ha
TOBa, KOMNKO € TOYHOTO BpeMe Unun No-CKopo Ha
nocneaoBaTeNmHOCTTA B KOATO ce CriyuBaTt
crouTuara?
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Ilornyeckn n dounsndeckn YacoBHULUM (2)

=  3a anroputmu, Npu KOUTO €ANHCTBEHO BbTpeELLHaTa
KOHCUCTEHLMA HAa YaCOBHMLUUTE MMa 3Ha4YeHNe —
NOrn4yecku 4YacoBHULMN.

= 3a anroputMmu, rnpu KOUTo YacoBHULNTE TPsiOBA HE
camMo Ja ca egHakeu, HO U A He ce OTKIMOHABAT OT
peanHoTo BpemMe — (hu3anv4eCckn 4YacoBHULM.
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du3nyeckn YacoBHULN

=  OT OTKPUBAHETO HA MEXaHUYHMNA YaCOBHUK npe3 17
BEK, BPEMETO Ce U3MepBa aCTPOHOMUYECKN (mean
Solar day, mean solar second)

Mean solar day — cpegHua nepuog Ha 3aBbpTaHe Ha
3emaATa

1 cekyHpa = 1 /86 400 oT mean solar day
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dusnveckn YacoBHULM (2)

= C OTKPMBAHETO Ha aTOMHUSA YacoBHUK nNpe3 1948r,
BpPEMETO MOXXe Bede [Ja ce uamepna no-npeumsHo

» [lo cBeta nma nabopartopum ¢ aTOMHU YaCOBHULM, KOUTO
nepuoanyHo gasart nHgopmauua Ha Bureau International de
I'Heure (BIH) B MapwX KONKO MbTU TEXHUSA YACOBHUK € nagar
clock tick.

= BIH ycpeaHsiBa Te3n CTOMHOCTU 3a doopMumnpaHe Ha Temps
Atomique Internacional (TAI)

=  OpurnHanHo, aTOMHOTO BPeEME Ce U34YUCIABA, Taka, vYe ga
Ce Harnpasu aTOMHaTa CeKyHAaa paBHa Ha mean solar
second.
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YHMBepcanHo KoOopANHMPAaHO BpemMe

* [lopagu gpakta, 4ye mean solar day ctasa no
aovnro, BIH n3BbpLua Kopekuuns (4pes npeckavyaHe Ha
cekyHaa) — Universal Coordinated Time (UTC)

= UTC ce npenoctass OT:

= National Institute of Standard Time (NIST) upes
KbCOBBJIHOBA CTaHuus ¢ no3msHa ,\WWV” oT dopT
KonuHc, Konopago: ToyHocT £ 1 msec.

= Ot Bcdka HasemHa GEOS cTtaHuus: TOYHOCT A0
0.5 msec

* [lpe3 TenedoH ot NIST: eBTMHO, HO HETOYHO.
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CUMHXPOHM3NpaHe Ha PU3NYECKU
4aCOBHNLUM

= Moagen Ha cuctemara:

= TanmMepbT Ha BCAKa MalUMHa reHepupa npekbceBaHe H nbTu
B CEeKyHOa (TEOPETUYHO).

= [lpu n3tnyaHe Ha Tanmepa, obpaboTBallaTa NPEKbLCBAHETO
nporpama gotaesa 1 KbM codpTyepHUSA YACOBHUK.

= Ako UTC e t, TO CTONHOCTTa Ha YaCcoBHMKA HA MalLuuHaTa p
e Cp(t).

= B wnpgeanHus cnyyau, Cp(t) =t 3a BCUYKU p U BCUYKU L, T.€.
dC/dt = 1.
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CUMHXPOHM3NpaHe Ha PU3NYECKU
4aCOBHNLUM

= Moagen Ha cuctemara:

* Ha npaktuka, TauMmepuTte He reHepupart NpeKkbCBaHUS
TOYHO H nbTn B cekyHaa. OTHOCUTENHaTa rpeLuka Ha
cbBpemeHHuTe Ynnose e 106 — 1 cek / 1000000 cek -> 11.6
OeHa.

= Bcekn Tanmep cu cneuudukauma Ha PyHKLNOHUPaHe.

= 1-p=<dC/t=<1+p, KbOAETO KOHCTAHTaATa p €
MaKcMmMarnHaTa CKOPOCT Ha OTKINOHEHME (yKa3aHa oT
npon3BoauTeENsl)
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CUMHXPOHM3NpaHe Ha PU3NYECKU
YyacoBHUUM (2)

=  AKO crieq CMHXpOoHM3aumsaTa, ABa YaCOBHMKA Ce OTKITOHABAT OT
UTC B npoTMBOMOSIOXHM NOCOKK, Te MoraTt aa obaat 2pAt equH ot

apyr 3a Bpeme At .

=  3a4acoBHUUN, KOUTO HE Ce pasnnyaBar noseye oT O, Te
TpsAbBa Oa ce pecuHXpoHu3npar Bcekn & / 2p cekyHau.

Clock time, C

dC/dt=1 gcrdt=1
&
R dCldt<1
9%

UTC, t
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Anroputbm Ha Cristian

* W3nonsea ce Bpemesun cbpebp ¢ WWYV npnemMmHuk.
OcTaHanmTe MalluHU ce CUHXPOHU3UpPAT C HEro.

= Bpemeto T, He MOXxe ga ce yctaHoBU Ha C ;- Tbi
KaTto BPeMeTo HMKora He Tede obpartHo. [pomeHuTe ce
M3BBLPLLBAT NOCTENEHHO C fobaBsAHe Ha cekyHau 3a
BCAKO NpeKbCBaHe.

= BpewmeTo 3a npenaBaHe ce BKIl0YBa B MPOMEHUTE.
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Anropntbm Ha Cristian (2)

. BpemeTo 3a rpenaBaHe ce N34NCIiaBa Kato

(T,—T,—1)/2
Sending machine Time
T, equest server

Time

[ Interrupt handling time

o

T1‘/‘E//

uTtc

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



Anroputbm Ha Berkeley

* [logxogdaul B criyvyamTe Korato He e Hanvue MalinHa
c WWYV npnemHuk.

* |3nonsBa ce BpemeBU CbpBLP (time daemon),
KOUTO € aKTUBEH KOMMOHEHT.
= BC nepunognyHo nNuTa BCsika MalUMHa 3a HEMHOTO BPEME.
» Ha 6asaTa Ha OTroBOpuTE N34YUCsSIBa CPEOHOTO BpEME.
» Manpalwa Ha MallnHUTE yKa3aHus ga YCKOpAT unn 3abaBAaT
cBounTe 4aCoBHULUMN.
= BpemeBUAT CbPBBLP Ce HAcTporBa NEPUOOUNYHO
PBHYHO OT agMUHUCTpATOpAa.
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AnropntebmMm Ha Berkeley (2)

Time daesmon
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Internet Network Time Protocol

= [lpenoctaBs ycnyra 3a CUHXpPOHM3NpaHe Ha
Knnentunte npes MutepHet kem UTC.

* [lpepocTaBsi HageXaHa ycnyra Yype3 MHOXECTBO
pe3epBupaHn CbpPBbPU 1 BPB3KN.

= [logabpka Ha HapacTBall, Opon KITMEHTU U CbPBBLPU.

»  Ocurypgasa 3awmTa cpeLlly onnuTu 3a MaHunynmpaHe
Ha MHopMaUnATa.
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Apxutektypa Ha NTP

primary server

Stratum 1

Stratum 2

/

secondary

s

Stratum 3 1

\(?; \\ servers

strata

synchronization subnet
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OyHKunoHupaHe Ha NTP

CbpBbpUTE CE CUHXPOHN3UPAT B TPU pexmnma:

» Multicast — eguH cbpBBLP NEPNONYHO
pa3npocTpaHsaBa BPEMETO KbM OoCcTaHanute. Te
yCTaHOBABAT CBOETO BPeEMeE, AOMNYCKanKM Marsika
BpemMe3agpbKka. YOo00eH npm BUCOKOCKOPOCTHMU
LAN. He TonkoBa TO4YeH.
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OyHKUMoHNpaHe Ha NTP (2)

= Procedure-call — egnH cbpBBLP NEPNONYHO
nonyyasa 3asiBKM OT APYrn MalUUHK, KaTO OTroBaps CbC
CTOWMHOCTTA Ha TeKyLmns cn YacoBHUK. [logxoasiy 3a
BMCOKA TO4YHOCT.

»  Symmetric — oBOWKa CbpBbPU CU OOMEHAT
nHdopmaumsa 3a Bpemeto. [lo3sonsasa TOYHO
CUHXPOHU3NpPaHe.
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CUHXPOHU3NPAHE Ha JTOrM4ecKku
4aCOBHULN

= OrTHOoweHne happens-before

= Ako awn b 3acbbutna B €gmH npouec n a Hactbnu npeaun b,
To a =2 b e ncTnHa.

= AKO a e cbOUTUETO Ha u3npallaHe Ha cbobLleHWe OT eanH
npouec, u b e cbOUTUETO Ha NonyvaBaHe Ha CbLLOTO
cboOLLEeHne OT Apyr npouec, To a = b CbLIO € UCTUHA.

= Ako aBe cbbuTua a n b HacTbnBaT B pa3nuU4Hu NpoLEeCH,
KOUTO HE ODMEHAT CbOOLLEeHUsA, TO HUTO @ = b € UCTUHA, HUTO
NbK b =2 a e nctuHa. Tesm cbouTua ce geuHuparT KaTo
,KOHKYPeHTHU" ( a || b).

= Happens-before e TpaH3UTUBHO OTHOLWIEHNE: @ 2> bub > ¢
cnegBaa > ¢
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P4

g

o

CUHXPOHU3NPAHE Ha JTOrM4ecKku
YyacoBHUUM (2)

* . - .. Physical

time
d\
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AnropntbMm Ha JlamnopT

= basunpa ce Ha oTHOWEHNE happens-before.

= Bceku npouec p; Mma NokanHo MOHOTOHHO
HapacTBaLy, Oposiy — NTOrMYeckn YacoBHUK L.

= Ha BcsAko cbbuTtme e, KoeTo HacTbMnBa B npoleca p;
ce npucBosiBa BpemeBu Mmapkep L(e).

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



AnropunteM Ha JlamnopTt (2)

* [lpasuna:
= [, ce yBenuyaBa npegu Aa HacTbnNu CLOUTMETO e B npoLieca
p,:L=L+1.
= Korato p; n3npatia crobLieHme m, Tou gobassa Bpemesu
mapkep t =L, : (m, t). ToBa e cbbutueto send(m).
= [lpu nony4yaBaHe Ha (m, t), npouecsbT p; N34MCnsaABa HEroOBUA
INTOrMYECKN YaCOBHUK KaTo Lj = max Lj, f) ; Lj i= Lj + 1 ; BpEMETO
Ha cbOUTKETO receive(m).

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



Anroputbm Ha JlamnopT (3)

A
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BeKkTOpHU BpeMeBM MapKepu

BpemeBun mapkep Ha JlamnopTt
= Ako e 2f, 10 timestamp(e) < timestamp(f).

= Ho ako timestamp(e) < timestamp(f) ToBa He o3Ha4aBa, 4e
e >f.

= He obxBalla Nnpu4nHHO-crieacTBeHaTa Bpb3ka (causality).

BekTopeH BpemMeBU MapKep

=  Bcuykn malunHm n3nonassaT BEKTOP OT JIOMMYeCKu
YaCOBHULUMW, KbOETO /-AT €IeMEHT € CTOMHOCTTa Ha YaCOBHUKA
Ha /-TaTa MalluHa.

* EneMeHTUTEe Ha BeKTopa 3a Apyrnte MallnHM B HA4arnoTo
ca cbc cTonHocT 0.
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BekTtopHu BpemeBn mapkepu (2)

= 3a BCAKO HE-KOMYHUKALMOHHO CbbMTME B MaLLUHA
= YBenuyasaHe C 1 Ha /-9 eneMeHT BbB BEKTOpA.

= [lpu n3npauwaHe Ha cbobLLEeHME Ce uanpawla Lenus
BEKTOP.

* [lpn nony4yaBaHe Ha CbOOLLEHNE OT MALUMHA j (Ha
MalluHa /), BEKTOPbT ce 0OHOBSABA KaTo:
= YBenu4yaBaHe Ha Ha /-1 efIEMEHT.

= 3a ocTaHanuTe enemMeHTn, B3eMa ce MakcumanHara
CTOWUHOCT MeXAay BEeKTopuTte i U J.
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BekTtopHu BpemeBn mapkepu (3)

= [IBa BpemMeBM MapKepa ca paBHU, aKko U camMoO ako
BCUYKN ENEMEHTU Ca PaBHU:

VT1[i] = VT2[il,i=1, ..., n

= VI1<=VT2
= Ako ucamo ako VT1[i] <=VTZ[i],1=1, ...,n
= VIT1<VT2

= Akowucamo ako VI1<=VT2nVT1!1=VT2
= B npotuseH cnydan, VT1 e kKOHKypeHTeH ¢ VT2
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P1

BekTtopHu BpemeBn mapkepu (3)

<1,0, 0= <2 0, 0>

a b m

Physical

time
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N3bmnpaHe Ha KoopanHaTop

=  MHoro anropTMun n3nckBaT eanH NpoLec ga urpae
POSIsi Ha KoopaMHaTOP.

= [lo npmHUMN, HAMa 3Ha4YEeHNEe KOW NPOLEC e Urpae
Tasun porsisi, HO NMoHe eanH TpsibBa Ja e TakbB.

» Kak ga ce HanpaBu n3bop Ha kKoopauHaTop?
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N3bunpaHe Ha KoopanHaTop — 0oL
noaxon

= JlonyckaHus:
= Bceku npouec nma yHukaneH Homep, KOUTO ro
nageHTngunumnpa.
= Ha eaHa malunHa uma camMmo eauH npodec.
= Bceku npouec 3Hae HoMeparta Ha ocTaHanuTe npoLecu.

= [lpouec He 3Hae Kou nNpouecu ca AenucTealLln N Ko He ce
N3NbIHABAT.

= [loaxona:
= [Jla ce oTKpue npouecsLT C Han-BMCOK HOMEP U aa ce
Ha3Ha4u 3a KoopaMHaTop.

=  AnroputmuTe 3a n3dop ce pasnuyasaT No HaYMHUTE Ha
OTKpUBaHE Ha MECTOMOMOXEHUNETO.
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Bully anroputem

= Ako npouec P oTkpue, 4e KoopamHaTOpPbT HE
OTroBaps Ha 3asiBKUTE, UHULMMPA HOB U300p:

= P usnpawa cbobueHne ELECTION kbm BcuYkn npouecu ¢
No-rosieMn HoMepa.

= AKO HAMa oTroBop, P neyenun n ctaBa kKoopanHaTop.

=  AKO OTroBOpU HAKOW C NO-BUCOK HOMEP, P npuknio4vsa
y4aCTUETO cu B n3bopa.

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



Bully anropntem (2)

= Korato npouec nony4yn cbobuweHneto ELECTION ot

npouecu C no-MaJikKm HomMepa.

= MonyyatenaT nanpawa cbobuweHne OK obpaTHO Ha M3npatlladya c KoeTo
ro yBeqoMsiBa, Ye € AenCTBaLl U We Npoabimkm nsdopa.

. MonyyatenaT nposexaa M3bop, ako BeYe He e o € NPUKNIYMI.

. EBeHTyarnHo, BCUYKM NpoLIEeCH LLie ce OTKaxarT, C U3KINIYeHne Ha eauH,
KOWTO LLie HOBUS KOOPAMHATOP.

= HoBuaT koopanHaTop n3BecTsiBa nobegara cu ¢ nanpatliaHe Ha
cbobweHne COORDINATOR kbm octaHanuTe npouecu.
= AKo npeau ToBa oTnagHan npouec ce Bb3CTaHOBM:

n [MpoBexaa n3dop. AKo TO € C Han-rofieMmsa HOMepP OT aKTUBHUTE
npouecu, Ton Wwe cnevyenu nsdopa.
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Bully anroputem (3)

> Ham-akoTo momue
BUHarum neyenm
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Bully anroputem - npumep

oo ONON
@ Electilol'"l }’Cg,j (ﬁ{\i@}
o) \3 & G (s

N
@ 2/ Previous ® @)

3
T~—_ coordinator

has crashed
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Ring anroputem

* [lpouecute ca PmU3NYECKM UMM NOrM4eCKn CBbp3aHu
B Kpbl. Bcekn npouec 3Hae kou e cneq Hero. He ce
nanonasaT Mapkepu (fokens).

=  ANropuUtbM:

= KoraTo npoLec oTkpue, 4ye KoopaMHaTopbT He

doyHKUMNOHMpPA:
. dopmupa crobuieHne ELECTION ¢ HeroBust HOMep Ha npouec.
= N3npalwa cbobLeHneTo KbM TO3K cref Hero. AKO Tou e oTnagHan,
npeckadya ru u nanpawa KbM criegBallusi nopen B Kpbra unu Ao cregsall,
KOMTO € aKTMBEH.
. Ha Bcsika cTbnka, nanpawadybT gobaBsa cBosi HOMEpP Ha npoLuec B
CMUCBK B CbOOLLEHNETO.
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Ring anroputem (1)

» Korato cbo0LIeHNETO ce BbPHE 0OpPaTHO KbM
npoueca, KOUTo € 3ano4yHan.

= [IpouechbT OTKpMBa CbOOLLEHNETO, KOETO ChAbprKa HEroBus
HoMep

= [lpomeHs Tvna Ha cbobueHmneto Ha COORDINATOR.

=  [3npawa oTHOBO CbOOLLEHMETO Aa NPeEMUHE NPe3 BCUYKN
3a da rm nndopmMmnpa 3a: Ko € HoOBUSI KoopanHaTop (4rieH ot
CNnUCbKa C Han-roriemMmsa HOMep) U Kom ca YryieHOBETE Ha HOBUS
KPbr.

= KoraTto cboOLEHNETO ce 3aBbPHE, TO Ce YHULLOXKABA.
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Ring anropntem (2)

Election message

N

f __..T
ﬂ/{i S - L 2
_“’&f I

(a)
e

-

7

Previous coordinator
has crashed

No respom:

—-e

5
Election
message
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B3anMHO M3k4YBaHe

= XapaKkTepHo 3a pasnpeaeneHnTe CUCTEMU e
KOHKYPEHTHOCTTa U CbBMecTHaTa paboTa Ha MHOXECTBO
npouecwu.

=  AHanorMyHo Ha eaHoMNPOLIECOPHUTE CUCTEMM,
pasnpegeneHMTe npouecu morat egHOBPEMEHHO Aa
OCbLUECTBAT AOCTHMN A0 €0HU U CbLLWN pecypcu.

= Heobxoanmu ca pelleHns 3a ocurypsiBaHe Ha B3aMHO
N3KINoYBaHe.
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KpuTnyHa cekumus

« KputnuHa cekuyus (Critical Section - CS) — Ta3n yacT oT Koga Ha HULLKA,
B KOMTO UMa obpbLUeHNE KbM 06LL pecypc.

e  W3uckBaHusa kbm CS:

B KPUTUYHa cekun4a B fageH MOMEHT MOXXe Aa Ce HaMnpa CaMoO ejHa
HULLKaA.

AKO efiHa UNKN HAKOIKO HULLIKM XenaaT ga BnA3aT B KpUTUYHUTE CU
ceKkLUun, To Ha efHa OT TAX TOBa 3aAbikUTenHo TpsAbsa ga 6bae
paspeLLeHo.

Bcaka HuLKa MoXe Aa npeMmnHaBa B NPOU3BOSTHO CbCTOAHME U3BbH
KpUTM4YHaTa Cu cekums, T.e. Moxe aa Obae gopu cnpsHa. ToBa He
TpsibBa Oa oka3Ba BNUSIHE BbPXY APYrUTE HULLKN NPy N3NOM3BaHe Ha
obLwusa pecypc.

OTHOCUTENHUTE CKOPOCTU Ha pa3BUTME HA HULLIKATE ca NpeaBapuTenHo
HEeN3BECTHU 1 NPOUN3BOSTHW.

Huwka He moxe ga cnpe U3NbIHEHMETO CU B KPUTUYHA CEKLMS.

KputuyHute cekuum He TpssbBa aa Mmart npuopuTeTu.
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PelleHne ¢ LeHTpanm3npaH CbPBbLP

@@@ OJO, OJOXO

Request Release
Request i « e
- No reply
/ Queue is @ 2
‘ \ empt ‘ \
Coordinator P
P1 nuTa P2 nuTta Korato P1
KoopaMHaTopa 3a KoopamHaTopa 3a ocBoboam pecypca
paspelleHue 3a paspelleHne 3a ce obaxaa Ha
OOCTB. OOCTbM 40 CbLUKA KoopauHaTopa.
MNony4yasa. pecypc. Hama Ton oTroBaps Ha
OTroBOpP. P2.
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PelleHMe ¢ LeHTpann3npaH CbPBBLP -

npobnemwu
OO0 ONO
ReCIuesti OK Request ’4N |
/ o reply
7| |Queers ) g
Coordinator

* AKO KoopauHaTtopa oTkaxe?

O

Release

(2)

OK

i

PasnpedeneHu u mpexxosu oriepaluoHHU cuc

memu, Xpucmo BbnyaHos



Token ring anropuTtoem

* [lpouecute ce opraHmanpar B JTIOrMYECKU KPbI.
[lpeoaBa ce mapkep Mmexay TaxX.

« KoraTto npouec nony4m mapkepa, Moxe Aa gocTbnBa
obLms pecypc.

PPPYPPYY
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Token ring anropuTtoem

[Tpouec 0 nycka mapkep. MapkepbT
LMpKynmpa.

[lpegaBaHeTo € OT K KbM k+1 B
cbobLleHnsa oT Tuna point-to-point.

[Tpouec nonyyaBa mapkepa — MOXe aa
AOCTBMN KPpUTUYHATA CUN CEKLUSI, ako e
HeobxoaMmo

Cnepn npuknoyBaHe, npegasa Mmapkep
No Kpbra. He moxe ga ce nU3nonsea
NOBTOPHO CbLUMA MapKep OT npoLlec.
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AINropuTbM C MYNTUKACT U NTOTMYECKN
4acoOBHULUMN

« AKO npoLec Ucka ga Brnese B KpUtu4HaTa CU cekuuq,
n3npatla 3agaBka rno MynTMUKacT.

« Lllle Bne3e camo ako BCUYKM OCTaHasIM My OTTOBOPAT.
* V3nons3ea ce CMHXpOHU3aumsa Ha JlamnopT.

« OTrosop ce nosny4asa ako:

— MonyunnuaT 3adBkaTa npouec Hama aa Bnu3a B ceosita KC

— WMma HamepeHue, HO ma no-masnbK NpuopuTeT (Ha basaTa Ha
BpPEMEBUTE MapKepn)

— B octaHanute Clniy4daun OoTroBopbT Ce OTJiara.
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AINropuTbM C MYNTUKACT U NTOTMYECKN
4acoOBHULUMN

41
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Reply 34 Reply
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34

P3 He ce nHTepecyBa
P1 n P2 3asBaBaT eqHOBPEMEHHO

[Mpn nonyyaBaHe Ha 3asBKa P2 Bmxga, 4ye T4 € ¢ no-ronsam
BpPEMEBW MapKep OT HeroBarta n He oTroBaps

P1 Buxaa, 4e 3asiBkata Ha P2 e ¢ no-manbk BpeMeEBU MapKep OT
HeroBaTa 1 OoTroBaps.

P2 cnen nonyyaBaHe Ha oTroBopa Bnn3a B KC
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