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2TPATNYIKN Least Recently Used (LRU)

e TSR

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

MAaicia pvApng

¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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2TPATNYIKN Least Recently Used (LRU)

e TSR

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

l

7

MAaicia pvApng

¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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2TPATNYIKN Least Recently Used (LRU)

e TSR

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

l
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0
MAaicia pvApng

¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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2TPATNYIKN Least Recently Used (LRU)

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.



2TPATNYIKN Least Recently Used (LRU)
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o

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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2TPATNYIKN Least Recently Used (LRU)

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

l

71171 7] ]2 2

0/ {0]| |0 0

1|1 3
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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2TPATNYIKN Least Recently Used (LRU)

"] i

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

l
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC
¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.



2TPATNYIKN Least Recently Used (LRU)

e TSR

o

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.



2TPATNYIKN Least Recently Used (LRU)

e TSR

o

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

l

71171 7] ]2 2 4| 14| |4

0/ {0]| |0 0 0/10| |3

1|1 3 3112] |2
MAaicia pvApng

¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1

l

71171 7] ]2 2 4,14 |4|10

0/ {0]| |0 0 0/10| 133

1|1 3 3112] 2] ]2
MAaicia pvApng

¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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AxoAoubOia avagpopwyv
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.



2TPATNYIKN Least__R_e_c_gntIy__L_Jed (LRU)

AxoAoubOia avagpopwyv

7,01,20,3,0,423,0,3,2,1,20,1, 7,0, 1
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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AxoAoubOia avagpopwyv
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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¢ Avtikatdotnoe tn oeAida otnv omoia Ogv €yive avagopd yia
TO UEYAAUTEPO XPOVIKO d1AoTnUa 01O TapeABOv.

= €KTiNON TNC MEANOVTIKAC CUUTIEPIPOPAC TNC dlEpyaciag,
ue Bdon 1o mapeABov TNC

¢ [lwc vlomolsitar;
= AmQITEiTAl CNUAVTIKF UTTOOTAPIEN ammd TO UAIKO.
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Y)\onp(_non LRU Baoiopévn o€ petpntn

¢ [0 KAOe oeida, KaTaypAPeTal TOTE EYIVE N TEAEUTAIQ
ava@opd o€ auth
= eIMAEOV TTEQIO O€ eyypa@r) TOU TTivaka oeAIOWV
¢ H CPU amap1Buei Ti¢ ava@opég otn uviun
¢ [0 KGO mpoomélaon TG oeAidAC, avavEWVETAL TO
nmedio-xpovooppayida
= AVTIYPAPN TNG TPEXOVOAC TIMNG TOU HETPNTN
¢ Avtikatdotaon oeAidag
= OIWEE TN OEAIOA PE TNV EAAXIOTN TIMN TOU UETPNTNA
¢ [MpoBAjuata;
= Kootoc avalAtnong, KOOTog avavéwongc mediwv
= [11I0avn} urtepxeillon peTpnTn



Y)\onp(_non LRU Baoiopévn o€ petpntn

¢ [0 KAOe oeida, KaTaypAPeTal TOTE EYIVE N TEAEUTAIQ
ava@opd o€ auth
= eIMAEOV TTEQIO O€ eyypa@r) TOU TTivaka oeAIOWV
¢ H CPU amap1Buei Ti¢ ava@opég otn uviun
¢ [0 KGO mpoomélaon TG oeAidAC, avavEWVETAL TO
nmedio-xpovooppayida
= AVTIYPAPN TNG TPEXOVOAC TIMNG TOU HETPNTN
¢ Avtikatdotaon oeAidag
= OIWEE TN OEAIOA PE TNV EAAXIOTN TIMN TOU UETPNTNA
¢ [MpoBAjuata;
= Kootoc avalAtnong, KOOTog avavéwongc mediwv
= [11I0avn} urtepxeillon peTpnTn
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YAomoinon LRU Baowopévn og otoifa (1)

-

¢ AimAG ouvdedepévn Aiota pe aplOpoug oeAidwy

¢ Ava@opd og oeAida
= LIETAKIVNOE TN OTNV Kopu®n TNE oToiffac
= KOOTOC: aA\ayn 6 delKTWV

¢ Avtikatdaotaon oeAidag
=» ywpic avalrtnon, ¢eVYEL n TEAeuTaia otn Aiota



YAoroinon LRU Baciopévn o¢ otoifa (2)
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YAomoinon LRU Baoiopévn o€ otoifa (2)
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AxoAoubOia avagpopwyv

4,7,0,7,1,0,1,2,1,2,i7,1, 2
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Y_’)\oi LRU Baciopévn og otoifa (2)

AxoAoubOia avagpopwyv
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ANy6piBuol mpoogyyianc LRU
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¢ Bit avagopdc
= [la KABe oeAida oTtov mivaka ceAidwv, apxika O
= OnotednnoTe yivetal avapopd o€ autn, TiBetat 1

® —£pOULE O€ TTOLEC OENIDEC Eylvav avaPopEC
= dev TNPEiTal OUWCE N O&lPd TWV TPOORACEWY

¢ Otav mpéEmel va QUYEL pia oglida
= OlWEE auTr Tov £xel bit avagopdg pndevikd



Em_n)\éov bit§ av

e TSR
s - =

= e

apopPaAg

P

TpéXoV bit
ava@opag

R, |[R; |R; | R, |R; | R, | R, |R,

oAioBnon oec1a

¢ EmmAéov bits avagpopdc
¢ [0 kAaOe oghidq, Evag aplOuog amo bits, m.x. 8

¢ e TakTd Xpovika dtaotripata (m.x. KaBe 100ms), oAiocBnon tou bit
ava@opdg kaBe oeAidag oto MSB tou kKataxwpenth R

¢ Avtikatdotaon oglidag
= Qewpwvtag tov R BeTikd aképalo, N oeAida pe TN HIKPOTEPN TIMA
(PEVYEL
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= e
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TpéXoV bit
ava@opag

—| R, |R, |R: | R, | R, | R, | R, | R,

oAioBnon oec1a

¢ EmmAéov bits avagpopdc
¢ [0 kAaOe oghidq, Evag aplOuog amo bits, m.x. 8

¢ e TakTd Xpovika dtaotripata (m.x. KaBe 100ms), oAiocBnon tou bit
ava@opdg kaBe oeAidag oto MSB tou kKataxwpenth R

¢ Avtikatdotaon oglidag
= Qewpwvtag tov R BeTikd aképalo, N oeAida pe TN HIKPOTEPN TIMA
(PEVYEL



Em_n)\éov bit§ av

e TSR
s - =

= e

apopPaAg

P

TpéXoV bit
ava@opag

—| R, |R, |R: | R, | R, | R, | R, | R,

oAiocBnon 6g€1a >

¢ EmmAéov bits avagpopdc
¢ [0 kAaOe oghidq, Evag aplOuog amo bits, m.x. 8

¢ e TakTd Xpovika dtaotripata (m.x. KaBe 100ms), oAiocBnon tou bit
ava@opdg kaBe oeAidag oto MSB tou kKataxwpenth R

¢ Avtikatdotaon oglidag
= Qewpwvtag tov R BeTikd aképalo, N oeAida pe TN HIKPOTEPN TIMA
(PEVYEL
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A)\yc')_ple__poc Agutepng Eukaipiag (1)
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¢ H don tou sival évag akyopiOuocg FIFO

¢ av o ogAida gival va guyel
= EXEL A OcUTEPN EUKalpia av TO bit eival avaupévo
= 10 bit unodeviletal

¢ Kal EAEYXETAL N EMOUEVN

¢ YTIAPXEL TEPITTTWON Va PUYEL TapoOAo Tou To bit gival
AVAUMUEVO;
= MoOvo OTtav o€ 0As¢ €xel O0Oei OeuTEPN ELKalpia
¢ Opyavwon Twv ceAidwv o€ PoAolL



AkyopiBuoc Aevtepne Eukaiplag
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AAyop1Buog Aeutepnc Eukaipiag

-

¢ Opydvwon o€ poAol - I
= KUKAIKN AioTta 5
¢ Ooo 1o bit avagopdc ivat "1’ 1
= 10 pundevilel katl ouveyilel .
¢ Méxptva Bpel undeviko bit 1}
avagopag 0
¢ Av OAa gival avapuéva; |}
= eKk@UAi(eTtal o€ FIFO 0 9“—"‘“)X
q [



“Etkoviki) Mvijun - 20voyn

¢ Eikovikny Mvnun ue oeAibormoinon
= > eAldomoinon kat' amaitnon
= XeIPIOPNOC OPAAUATOC O€AidAC
¢ Avtikatdotaon ZeAidwv
= AAyop1Buol avtikatdotaong FIFO, BéATiotog, LRU
= YAonoinon LRU, Npooégyyion LRU
€ AvdBeon MNMAalciwv
= Thrashing, povté\o 2uvolou Epyaaciag
¢ Buddy Allocators



AvaOeon mAaiciwv

B s a s

¢ [Mwc¢ avatiBevtal eAeVBepa mAaiola o OlEPYATIEC;

¢ AlAQOPETIKA oxrjnata avabeong
= |oomoon avdbeon
= Avaloyikn avaBson
= AvAOeon UE TTPOTEPAIOTNTEC



loommoon - avaloyikn avadeon

B L B ]

gy |

¢ loomoon avdaBeon: idlog aplBud¢ mAaiciwy yia Kabe
diepyaoia, avaloya He Tov aplOuod toug

= 100 mAaiolq, 5 diepyaociec — 20 mAaiola / diepyacia

¢ Avaloyikny avadBeon: KATavour avaloylkd PE To
ueyeboc¢ tn¢ diepyaoiacg

= qv s; TO peyeBog Tou xwpou glkovikwy dleuBuvoewy mou
Xpnotuorolein P,

= KAl UTTAPXOULV CUVOAIKA m TAaiola, n P; maipvel a; :



AvaOzon P MPOTEPAIOTNTEC
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¢ AVOAOYIKO oXNua HE BAon TNV TTPOTEPAIOTNTA TWV
dlepyaciwv

¢ Otav pla diepyaocia TPoKAAEOEL OPAAUA OENIDAC
= avTikatdotaon Olkou Tn¢ mAAlciov

= QVTIKATAOTAON TTAQICIOU KATTOLAG ME XAUNAOTEPN
poTEPAIOTNTA

¢ MelovekTnua: n diepyaocia Oev UmopEi va eEAEYEEL TO
PLOUO OPAAMATWY TNG



Kaeo)ul(n Kal TomKn GVTIKQTGOTGOr]




KaBoAIKn Kal TOTTIKN avtikatdotaon

— o —
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¢ KaBoAkn avtikatdotaon: o@Aaipa celidag oe
diepyaoia mpokaAei avtikatdotaon nAalciov
orrolaodnmote OlEpyaciag

¢ TOTIKN avtikatdotaon: c@AApa oeNidag TTPOKAAE(
AVTIKATACTAON TTAQICGIOU TNG OUYKEKPIUEVNC
dlepyaaciag

= O aplOuoC TV MAALCIWV TNC TTAPAUEVEL OTADEPOC

¢ ATO TL eCapTaTal 0 puUBUOC oPaApdTWY oeAidag o€
KAOe mepinmtwon;






Thrashing (1)

¢ YiepBoAikad uPnAo¢ puBbuOC avTikatdoTaong
= AOyw untePBOAIKA XaunAou aplBuov mAaiciwv
¢ AvTti va yivetal XpAOIMOC UTTOAOYIOMOC
= 01 OlEpyaoieg mpokaAouv cuveXwc E/E yia oelideg
= CPU mapapével agpyn
= Kauia diepyaoia Oev KAvel TTPO0OO

¢ XaunAn xpnotpomnoinon CPU

=10 \X pmopei eopalpéva va Bewpnoel 0TI TTIPEMEL va
avéroei to BaBuod moAumpoypaUaTIOUNOU

= VW TIPETIEL VA TOV UEIWOEL



CPU utilization

degree of multiprogramming



To povtého Tomkotntag (1)
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¢ O1 0lepyaoieg petakivouvtal amod TomKOTNTA O€
TOTIIKOTNTA

¢ Tomkotnta — Locality
= gUVOAO oeAidwv TTou xpnotuomotouvtat padi
= 11.X. TO TPOYPAMMA EKTEAEL 1A KAQON ouvApTnong
= Ol TOTTIIKOTNTEC UTTOPEL va EMIKAAUTITOVTAL

¢ 'Otav 2 pgyeboc tomkoétrac > OlAOECIUN PvAUN
= Thrashing



To uows)\o TOTMKOTNTAG (2)
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2.0voho Epyaoiag (1)

s o s o

¢ A: mapaBupo Tou cuvoAou epyaciag

¢ > Uvolo gpyaciac — Working Set

= To cUVOAO TwV CeAIOWV OTTOU YiveTal ava@opd peca
OTIC A TEAEVUTAIEC XPOVIKEC MOVADEC

¢ Emoyry Tou A
= TTOAU HIKPO: Oev oupmepIAapBavel OAN TNV TomKkoOTNTA
= TTOAU HEYANO: CUUTTEPIAAUBAVEL TTOAAEC TOTMIKOTNTEC

¢ WSS:: néyebo¢ Tou ouvolou epyaaciag

D= ZWSSi: OUVOAIKN anaitnon o€ mAaiola

¢ AvD>m
= Thrashing! To AZ mpénel va avaoteilsl pia Olepyacia



gy =l -

20voho gpyaoiag (2)

-

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO
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ZUvoo epyaoiac (2)

-

AxoAoubOia avagpopwyv

2,6,1,5,7,7,7,7,5,1,6,2,3,4,1,2,3,4,4,4,3,4,3,4,4,4,1,3,2,3,4,4,4,3 ,4,4,4,...

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO
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ZUvoo epyaoiac (2)

-

AxoAoubOia avagpopwyv

2,6,1,5,7,7,7,7,5,1,6,2,3,4,1,2,3,4,4,4,3,4,3,4,4,4,1,3,2,3,4,4,4,3 ,4,4,4,...

t t;

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO



T s - ="y

ZUvoo epyaoiac (2)

-

AxoAoubOia avagpopwyv

2,6,1,5,7,7,7,7,5,1,6,2,3,4,1,2,3,4,4,4,3,4,3,4,4,4,1,3,2,3,4,4,4,3 ,4,4,4,...

—A=10—>

t t;

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO
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20voho gpyaoiag (2)

-

AxoAoubOia avagpopwyv

2,6,1,5,7,7,7,7,5,1,6,2,3,4,1,2,3,4,4,4,3,4,3,4,4,4,1,3,2,3,4,4,4,3 ,4,4,4,...

—A=10—>

t t;

WS(t,) =11,2,5,6, 7}

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO
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20voho gpyasiag (2)

-

AxoAoubOia avagpopwyv

2,6,1,5,7,7,7,7,5,1,6,2,3,4,1,2,3,4,4,4,3,4,3,4,4,4,1,3,2,3,4,4,4,3 ,4,4,4,...

— A=10 —> “— A=10 —>

t t;

WS(t,) =11,2,5,6, 7}

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO
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20voho gpyaoiag (2)

-

AxoAoubOia avagpopwyv

2,6,1,5,7,7,7,7,5,1,6,2,3,4,1,2,3,4,4,4,3,4,3,4,4,4,1,3,2,3,4,4,4,3 ,4,4,4,...

C—\ = ] () — C— \ = ] () —
t1 t2
ws(t,) = {1, 2, 5,6, 7} WS(t,) = {3, 4}

¢ YAormoinon mapakoAouOnong Tou CUVOAOL Epyaciag
= L€ OIOKOTTEC XpovIoTH Kal bit ava@opdc yia kaBe oglida
= av 10 bit ava@opdc gival avaupévo, n oeAida avrikel 0To OUVOAO



PuBuog opaApatwy ogAida

e i e

¢ To AX mapakoAouBei to puOuO opaipdTwy yia va
neplopioel To thrashing

= XaunAo¢ pubuoc: n dlepyacia ydver éva mhaiolo
= YPNAOC pubudc: n diepyaacia kepdilel éva Aaiolo

page-fault rate

Increase number
of frames

upper bound

lower bound
decrease number
of frames

number of frames



2X€on ouvoAou gpyaciag - pubpoL CQaApATWY

e i s

working set
1
page
fault
rate
0 >
time




“Etkoviki) Mvijun - 20voyn

¢ Eikovikny Mvnun ue oeAibormoinon
= > eAldomoinon kat' amaitnon
= XEIPIOUOC OPANUATOC OeAidAC
¢ Avtikatdaotaon XeAidwv
= AAyop1Buol avtikatdotaong FIFO, BéATiotog, LRU
= YAonoinon LRU, Npooégyyion LRU
¢ AvdBeon NMAawciwv
= Thrashing, povtého >uvohou Epyaoiag
¢ Buddy Allocators



¢ AvdBeon ouvexouevnc pvnuNg
¢ Ooc uey€On duvdpelg tou 2

¢ 6tav duo ouvexdueva
TUAMATA EAeVOEPWOOLY,
gvwvovTal




