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[/O Hardware (YAwo E/E)

O To ovotnua I/O anoteAel €va mMOAU peyAAo TUAMA EVOC A2,

O JuvnBwc "dleuBivel" 6Aec Tig cuokevEC I/O (.., SloKoUC, TEPUATLKA, EKTUTIWTECG,
Sdiktua, ...).

O ‘Eva ocvotnua l/0 kuplwg:
B c£kO(6elL EVIOANEC OTIC CUOKEUVEC
B avayvwpiletl kat eunnpetel ta interrupts Twv CUCKELWV
m yewpiletal BAaPeg kot AaBn oxetika pe 1/0

O [Mpuw e€etacoupe éva I/0O cuotnua amno nAsupag software, Oa SoLpue mpwta to 1/0
hardware armo kovtd. Oa €0TIACOULE TNV TPOOOXN HOC OE YEVIKEC TTANpodopleC
yla cuokevég 1/0, yia controllers cuokeuwv (device controllers), kat ywa Direct
Memory Access.
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O Ynapyxouv moAA& Kat oAU Stadopetika idn cuokevwv Eloddou/EE660uU !
O ALOKOL, TEPUATLKA, EKTUTIWTEC, SLKTU A, TTOVTIKLA, TALVLEG, ...

AeIToupyIka ZuoThipata

I/O Devices (Xvokeveg E/E)

Device Data rate
Keyboard 10 bytes/sec
Mouse 100 bytes/sec
56K modem 7 KB/sec
Scanner 400 KB/sec
Digital camcorder 4 MB/sec
52x CD-ROM 8 MB/sec
FireWire (IEEE 1394) 50 MB/sec
USB 2.0 60 MB/sec
XGA Monitor 60 MB/sec
SONET OC-12 network 78 MB/sec
Gigabit Ethernet 125 MB/sec
Serial ATA disk 200 MB/sec
SCSI Ultrawide 4 disk 320 MB/sec

PCI bus

528 MB/sec
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I/O Devices (Xvokeveg E/E)

O Block devices

m  KdabBe block mAnpodopiag €xeL tn kN Tou dLeBuUvoN Kal pumopel va eyypadel ) va avaktnBet
aveéaptnta ano ta aAAa blocks.

B AnobBnkelouv mAnpodopia os povadeg otaBepol peyEBoug ou Aeyovtal blocks.

To block amote)el tnv pkpotepn povada mAnpodopiac mouv petadépetal and/mpoc tnv
OUOKEUN.

B Kupiwg: disks

O Character devices
®  Awayxepilovratl pun dievBuvolodotolpevn Anpodopia - SnA. amAwc pla oepd ano chars.

B Aev unapyel n duvatotnta tuxaiag/aveédptntng npoomnélaong nAnpodopiac, faocel
SevBuvonc

®  HmAnpodopia £pxetal wg stream amno bytes.
m Kuplwg: keyboards, printers, network cards, webcam, k.T.A.

O InUEWWOELC:
B Yrdapxouv SLAdOpPEG EPUNVELEC VLA TOL XAPOKTNPLOTLKA TTOU TIPETEL VAL £XoUV block ka
character devices.
m  Kamola block devices €xouv kat éva character interface (m.y., disks oe UNIX).

m  OMAolLoupdwvouv otL ot diokol eival block devices kal OTL TEpUATIKA, EKTUTIWTEC, SikTua,
Tovtikla eivat character devices. MoAAot eniong Bewpouv TIC payvNTIKES Tavies wg block
devices.
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Device Controllers (EAeykteg 2vokenwV)

O [MoAAéEC ouokeUEg I/O €xouv SU0 SLAPOPETIKA TUAHOTA: EVA NAEKTPOVLKO KOl VAL
HNXAVLKO. To NAEKTPOVLIKO TAMA, TIOU £Vl 0TNV oucla Evac emeEepyaoTnc,
ovopadletat controller ) adapter (eAeykTAc).

O O controller eival pla kKApta OV pmtalivel otov UTtoAoyLoTH. AUt N KApTa £XEL
UTIOOOXEC YL cuvdEoelg pe |/O ocuoKeUE.

O H emkowwvia tou controller pe TiI¢ cuokevég yivetal péow evog 1/0 bus (6tavAou

E/E).

O To 1/O bus sival Stapopetiko amo to system bus mou cuvdéeL tn CPU pe T pvAun
Kall TouG eAeyKTEG (controllers).
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Device Controllers (EAeykteg 200KeEL®V)

O Ouoappodlotntec twv controllers motkiAouv apa oAU, avaloya Ue To (60¢ NG
OUOKEUNG Ttou SLaxelpilovral.

O o napadeypa, pio amo tic euBuvec evog disk controller sivatl va kdvel éleyyxo
AaBwv (error checking).

B [lpwta opyavwvel Ta Pndila mouv Epyxovrtal anod tTn cUCKEUN o€ bytes Kol PETA
riotomnolel to checksum mou neptéxel n mAnpodopia.

m Katom, n mAnpodopia pnopei va petadepbel otnv K.M.

O Jav éva allo mapadetypa, €vac terminal controller eivatl umeBuvoc va
m voa StaBalet ta bytes (chars) ano tnv K.M.

B va kaBodnyel tnv aktiva tng CRT (0B06vng) yia va epdaviotolv oL avtiotoLyol
ASCII xapaKtrpeg.

m Emniong, avaloya xelpiletal Asttoupyieg onwg scrolling, K.T.A.
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Emkowvwvia pe Device Controllers

O O ruo Stadedopgvoc tpomnog Baoiletal otnv €vvola tou memory-mapped 1/0.

B Eva pépog tou xwpou SteuBuvoewv (address space) Tou umtoAoyLoTi
avtlotolxel og edlkou¢ kataxwpnteg, Control and Status Registers (CSR).

O To A.Z. emukolvwvel e tov device controller xpnowuonolwvtog autolg Toug
KQTOXWPNTEC.
B TUY., unopel va "ypael" evtolég (Sivovtac eOLIKEC TLUEC) Kol VoL OplOEL TIUEG
TIOPAUETPWY, OTIWC TTOLO UITAOK Slokou TpEmel va npooTieAaotel, StevBuvon
otnv K.M. omou npémnet va amoOnkeuTel, K.ATT.

Two address One address space Two address spaces
OxFFFF... Memory
I/O ports
5 [ ] L]

(a) (b) (c)
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Emkowvwvia pe Device Controllers

O Adou dexBei pia evtoAn o device controller Ba tnv ekteAéoel kot Ba ypaet

nMAnpodopleg OXETIKA HE TNV EVTOAN O€ LOLKOUC KOTaXWwPNTES TTou Ba e€eTtaoTolV
ano to A.L.

B 7UY., ylo va SlarmotwBel av n eVTOAR EKTEAECTNKE ETUTUXWC.

O Katormuy, o eAeyktic Oa mpokaAéoel pa dtakomn (interrupt) wote va ekteAeoTel To
KATAAANAO TUAHO TOU A.2. KOL VOL CUVEXLOEL TNV EPALTEPW ETEEEPYOOLA TNG
kAnong I/0.
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Direct Memory Access -- DMA

O Direct Memory Access (Ar’ EuBsioc MpooBaon otn Mvipun)
m OAokAnpwon ptag evtoAnc I/0 xwplic tnv avauén tng CPU.
m H CPU &ev yavel xpovo pe xpovoPopec evtoleg 1/0!
B 7., peTtadopd oAdkAnpou block Siockou otn VAN, TTOU YIVETOL OTTOKAELOTIKA

arno tov disk controller xwpic tnv avaykn va emépPet n CPU va KAveL tnv
avtypadn amno tov buffer tou controller otnv pvAun.

@/ Drive

1.CRU
programs DMA Disk Main
CPU the DMA  controller controller memory
controller oy Buffer
Lo i
7 N
4. Ack A
xh\
| | *
Interrupt when 2. DMA requests
done transfer to memory (3. Data transferred

-«— Bus
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AeIToupyIka ZuoThipata

Direct Memory Access -- DMA

O Tlatl xpetalovtal ol buffers (amotapieutég) twv controllers;

15/5/2026

m Edooov 1o system bus porpaletat avapeoca otn CPU, tnv pviun, Kot ToAAoUg
controllers, pmopel tn oty mou ta bits evog pnAok pBAvouv og KAoLov
controller, to system bus va pnv eivat StaBEotpo (m.y., emeldn petadépet
Karmolo AAAN mAnpodopia).

‘Eva dAAo mpoBAnpa TIPOKUTITEL OTTO TNV AVLKAVOTNTOA LEPLKWY EAEYKTWV YL
gloodo kal €§060 TavtoyxpovaL.

@/ Drive

1.CPU
programs Disk Main
CPU the DMA  controller controller memory
controller oy Buffer
o
> S\
4. Ack A
x/——'_\\
| | A

‘L

Interrupt when
done

)

2. DMA requests
transfer to memory

\3. Data transferred v
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[/ O Software: Baouot otoyot

O Device independence

B OAeg 0L GUOKEUEC TTOU TIAPEXOUV AELTOUPYLKOTNTO TOU iblou eldou¢ ival Slaxelploleg Le ToV
1610 akpLBwWE TPOTO Ao TA MPOYPAUMATAL.

m [1.X., oL i0lec evtoAég StaBalouv amo eva hard disk, SSD, CD-ROM, floppy disk, NAS, etc.
B OLAentTopEPELEG UAOTIONONG KABE CUOKEUNG ElVOL KKPULUEVES» ATIO TN AELTOUPYLKOTNTA TOUG

O Error handling
B Avrtipetwriion AaBwv 000 YLVETAL TILO KOVTA 0T CUOKEUN
®E  Na pnv anoaoxoAouvtal Ta Tapanavw enimeda ekTOC av elval mpaypatika anopaitnto!

O Uniform naming
B OAeg oL cuoKeVEG ovopalovtal opolopopda.

m [.X., oto Unix, OAeG ol CUOKEVEC lval TPooBAoLUEG e Kamolo path name (m.x., /dev/sda,
/dev/dsp, /dev/ttyUSBO, /media/cdrom/directory/file.pdf)

O Synchronous vs. Asynchronous I/0

B  Oumneploootepec Asttoupyieg I/O eival acvyyxpovec: n CPU kavel katL dAAo oo to I/0
gEumnpeteital.

B Me tn xpnon interrupts divetal n Pevdaicbnon olyxpovng Asttoupylac.

O Buffering
B To system bus avrikel o mMoAAoUC. Kamoleg dpopég MPETEL va TEPLUEVOULE va EAeUBOepwBEL.
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AeIToupyIka ZuoThipata

1/O Software Stack

O To I/O software ivat moAU meplmAoKo Kol EEALPETIKA TTOLKIAO.
O TV auto, xwpiletal oe layers (emineda).

IO
Layer / reply I/O functions
11O User processes > 4 Make /O call; format I/O; spooling
request _*i A
Device-independent , . . . .
: Sottwiars * Naming, protection, blocking, buffering, allocation
|
* Device drivers * Set up device registers; check status
|
Interrupt handlers + Wake up driver when I/O completed
Y I
Hardware Perform I/O operation
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[Tapaoewypal

User Fead Call
Program, read(fd, buf, 1),

kKernel Read

4
Kernel Interface Ec_ﬁ
Cevice Driver
Fead Interface J
Cravice

Criver

Interrupt Handler
Senvices the Interru

Kevboard

gooooog
00003000
i 1

Kevboard Controller

Device
: Register

¥
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Interrupts (Ataxoriec)

O Bplokovtal oto katwtepo eninedo tou I/0 software wote ta avwtepa enineda va
KNV artaoxoAoUvtal HE OAEC TLC AETTTOUEPELEG.

O Baowkn Asettoupyia:

m Ormouo process enuxelpet 1/0 (yia To omolo xpeldletol EMKOWVWVLO LE TOV
controller), yivetat blocked.

B Otav o controller teAswwoel, Ba mpokaA€éoel interrupt Kol o avtiotolyog
interrupt handler Ba EepmAokapel to process (amod blocked Ba yivel waiting
(yvwoTto kot wg ready), arnt’ omou e€etaletal amno tov CPU scheduler yia va
yiVEL running otav £€pBeL n oglpd Tov).
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Device Drivers (O0nyot 2ooKev®V)

O Mepléxetl tov kwdika ou eival device-dependent.

O Erkowwvel pe tov controller (u€ow twv CSR tou controller ¢' éva memory-
mapped I/0O system, onwc sidape mpv).

O O odnyoc ocuvnBwe £xel eva work queue (oupad epyaciog) omou evarnotiBevral
attnoelc ya 1/0.

O H oepad pe tnv omoia oL Stddopec altoelg amobnkevovtal 0TV oupPaA EVOC
o6nyou eival TTOAU onUAVTLKA yla TNV arnodoon Tou cUCTANATOC yiati kaBopilel,
TL.X., TN OELPA HE TNV omola ta {ntoupeva Aok B' avaktnBouv (= edw €xoupue
gva Ao gidoc scheduling - disk scheduling).
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Device Drivers (O0nyot 2ooKev®V)

O O driver emiong kpatAdeLl apkeTEC TANPodopieg yla TN cuokeun ou dlaxepiletal.

m [y, yia évav dloko mpenel va €pel TN yewpetpia tou. MNoocol biokol (disk
platters), méoot kKUAWSpoL, mooeg tpoxLlEC (tracks) oe kaBe kUAWSpoO, OoOL
ToUElG (sectors) og kABOe TpoxLA, K.ATL.

B Eniong mpenet va E€pel o€ molov KUAWVEpoO Bploketol twpa n KepaAn

O .., Yl va EKTIMACEL av xpelaletal va {ntriosl anod tov controller va
Kavel seek

O Ad’' ngotyung ekdwaoel Tnv evioAr otov controller, pAokapeL.

O Oa tov epmAokapel o interrupt handler mou Ba mpokaA£oel o eAeykTnC OtV
Slekmepalwoel Tnv evioAn I/0.
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Device Drivers (O0nyot 2ooKev®V)

O EuBuc apcowc Ba eetaoel Tov katdAAnAo CSR register yia tuxov Aaon.
B Av €xeLunapéel AaBog, Ba mpoomabriosL va TO AVTLUETWTTLOEL.

B AMwG, Ba ETLKOWVWVNOEL PE TO OPECWE avwTtepo emtimedo (OnA. to
device independent software) ouviBwg yia va Ttou "mepacel”
nAnpodopia, onwc m.x. €va disk block mou avaktibnke, pAvupa
AaBoug, K.AT.

O Katormu, Oa eAéyéel to work queue
B Av n oupd epyaciag Oev eival adsla, 6o adalpEoel TNV EMOUEVN
aitnon kot Ba otelAel TNV aitnon otov eAeyKTA.
m Av elval adela, Ba meplPEvel TNV emopevn aitnon (m.x., 6a pAokdpet

av o driver eivat process) N oaAAwe¢ Ba "emotpePel" (6nA. KaAel
return).
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Device-Independent I/ O Software

O OukupLec Aettoupyiec ' auTo To enimedo eival:
ovopaoia (naming),

npootaocia,

buffering,

avaBeon blocks,

Sdtattnoia mpooPfaong o "apoolWHUEVEC" CUOKEUEC

avadopd Aabwv

O Onwc eimape eivat kaAo va untdpxet uniform naming.

m Jto UNIX kdBe device €xel €va file name (oto omoio avtiotolxei Eva el61kO
inode) - device special file.
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Device-Independent I/ O Software

O To €0ko inode meplexel dvo aplBpolc: major device number, minor
device number. O major device number tavtomnolel tov driver (m.x. disk
driver, tape driver, ...). O minor device number tautonolel tTnv cuokeun
nou gumAgketal oto |/O (m.x. mowog 6iokog).

O Quotkd, aadpol TTOAAEC CUOKEUEC XpNnoLHomoloUvTaL amo MoAAOUC XPrOTEC,
Ol CUOKEUVEC XpeLtalovtal mpootaoia 1.X. 0 kKaBe xpnotng Sev pmopel va
ExeL ant' euBeiac mpooPaon oe omnolov dioko BEAeL (yiatl m.x. dev mpemel
va Uropel va mpoomeAdoel EEvn Anpodopia).

22
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Device-Independent I/ O Software

O T block devices, ettape 0tL n povada npoonélaong nAnpodopiag sival to block
-- To hardware b&v enutpenel timota aAAo.

O >uvnbwc to I/O software cuotnua xpetaletat buffers otnv K.M.
B Xpnowonolwwvtag buffers to A.Z. eTutpEmneL og XprioTEC (User processes) va
npooneAdcouv omnolodnmote TR tAnpodopiag €xel N6N dtaBaoctel otn
HVAUN.
m Je block devices, onwc¢ diokot, autd to clotnua buffering €xeL evepyeTIKES

OUVETELEC YLOL TNV amodoon tou cuotipatod. MNati, av to {ntovpevo block
elval o' éva buffer tote anodevyetal to disk 1/0.

m e character devices, ol buffers ypelalovtal m.y. ywati input amnod to
TIANKTPOAOYLO umopei va dpBaoel mpLv {ntnoeL va to dtafdaost n edpappoyn.

23
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Device-Independent I/ O Software

O O aAyoplBuoc kat ot Sopec dedopévwy, ya va avabetouv eAelBepa (free) disk
blocks, sivat eva aAlo pepoc tou device independent 1/0 s/w.

O MEePLKEC CUOKEVEC (TT.X. EKTUTIWTEC) HImopoUV va Xpnotpomnolnolv povo amo va
process kaBe ¢popda. EtoL, atnoeLg yia un-0l1a0£0LUEC CUOKEVEC elte
armoppintovtal eite PMAOKApPoOUV.

O Otav o driver §gv UMopETeL va aAVTIUETWTTILOEL KATtolo AaBo¢ (cuvnBwc,
npoonabwvrtac/enavaiapBavovrac to I/0 call pepikéc dopéc) Tote eldomolel To
device independent I/0 software yia to AaBo¢. Auto, avaloya pe to €l60o¢ Tou
AdBoug, eite To avadeEpel oto User process, eite teppatilel to A.X. (yia ro cofapa
AAON).

24
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User-level 1/O Software

O ‘Eva peydAo pHEpoG auTtoUl tou TUNpatog epléxet tig library routines (m.y. read(),
write(), open(), close(), seek(),...).

O Eva aA\o peyalo péEpog eival spooling software

B AUTO TO AOYLOULKO €XEL TNV €VBOUVN va Slaxelpiletal adoCLWUEVEC CUCKEUEC
o€ multiprogrammed cuotipata (m.X. EKTUTTWTEG: LOVO EVOG XPHOTNG TIPETEL
Vo UIopEL va eKTUTIWVEL KABE popa).

m O spooler eival éva €161ko process daemon (daipovac) mou dtaxelpiletal Eva
spooling directory. lNa va ektunwOel Eva apxelo, To process 1o BAaleL oTo
spooling directory. O spooler eival To poévo process tou printer. O spooler
HLOALC TEAEWWOEL pLa ailtnon, maipvel €va dAAo apyxeio ano to spooling
directory Kol TO EKTUTTWVEL.

25
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AeIToupyIka ZuoThipata

Mayvntikot Atokot

O AmO T TILO OCNUOVTLKEG CUOKEUEG EVOG oUYXPOVOU UTtoAoyLoth (...akopal)

O To MAEOVEKTNUA TOUG:
B TIOAU peyaAUTEPN XwpNTKOTNTA Ao tnv K. M.
B 110 $ONVA pvAun
m "otaBepn" pvAun (non-volatile): 6tav katappeVoEL N pNXAV, TA TTEPLEXOUEVA
dev xavovrtal

O lewpetpla:
m KUAwbpol (my cuvriBwe 6000 — 10000) rteptexouv tpoxLe (tracks) (mx cuvriBwe
8 — 12) mou mepléxouv topeic (sectors) (mxy ocuvBwc 120—300).

m KdbBe Siokocg €xel 2 emupavelec. 2 KAOe emipavela avtiotoxel pia kepaAn.

B OLTtopeic mepLExouy tov iblo aplBuo bytes (rx 512).

26
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O oKANPOG 010KOG

—Track [

Track 1023 — — Spindle
Track M

Clinder 0
top and
hottom of
gach platter
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OKANPOG O10KOG

read-wrte heads
Yocatn daz by cyfmder, o~ drive spindie
Secine and suttion edion B hard Secs

Glind
Iverlical stack
of lracks)
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O oKANPOG 010KOG

O KdabBe diokog Exet:
m 6-12 platters (5400-10000 mteplotpod£C ava AETTO)
m 1armywa va dtafalet/ypadel Sedopgva

J

Read/write head (1 per surface)

TS

Surface 6 —_——

Surface 5 ><

Surface 4 ——

Surface 3 | ——
>< > Direction of arm motion

Surface 2

Surface 1 K
Surface 0 =

(

:

(

y
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O oKANPOG 010KOG

O KabBe platter €xel cylinders (kuAivépoug)
O KaBe cylinder €xeL moAAd sectors

'\,S\eCto r
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O oKANPOG 010KOG

O KadaBe sector mepléxel
m Eva preamble (yia va avayvwpilet n kedbaAn tTnv apxn tou)
m 512 Bytes of data
m Eva error correction code (m.x., Homming code)

Intersector gap

———
-~ -
—

~—
-
.-

Read/write
head
\ " Width of " -
ra 1 bit is \
Track 0.1 to 0.2 microns arm
width is

1—2 microns
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Mayvntikot Atokot

O Xxetkd npoodata rnapouvactdotnkav Siokol, Omou ta eEwtepika tracks
£YouvV TiLo TToAAQ sectors) -- zoned disks.

B = petafarlopevoc puBuoc petadopac dedopevwy!

O 2uvnRBwg, otav €vag controller eAéyxel > 1 diloko, TOTE UTIAPXEL N
duvatotnta yla emkaAuntopeveg avalntioelg (overlapped seeks)

m o controller {ntdaeL amnod €va dioko €va seek kal pLv TeAelwoel {NTA Kal 20
seek amno aAhov bioko).

®m Emiong ouyva pmopet va {ntnBet éva read/write ano évav dioko kab' 6oov
AaAAo¢ Slokog ekTeAel pLa eVvToAn seek.

B Auotuxwc, Opwc, tapalinAa read/write oe 00 dlokoug evoc controller, Sev
elvat duvarta.

DuoLKA, To TP ATIAVW EXOUV EUEPYETLKEC CUVETIELEC YL TNV artodoon Tou
OUOTAMOTOC.

32
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Disk Scheduling

O AAyopLOpol Xpovompoypappatiopol Aiokwv

B YTOXO0CG €lval n BeAtiotonoinon tng anodoong

O AOYLOULKO
B 0 oaAyoplBuoc pe Bacn tov omoio o odnyog Siokou emIAEyeL TV
EMOMEVN aitnon ywa va e€umtnpetnoel o diokog — BupnBeite TNV oupa
gepyacioc tou odnyou Siokwv.

O YAWO
B 0 eAeyKTNG ouvNOWC KAVEL BEATLOTOTIOLNOELG

O Ta performance metrics (LeTplkeg amodoonc) meplthapBavouv:
m Response time (Xpovoc amokplong)
® Throughput (PuBuoanodoon)
m Fairness (Alkoloolvn, T.X., artodpuyn Alpoktoviag) 33
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Disk Scheduling

O Baolkd cUCTATIKA KOOTOUC MpooTieAaonc otov dloko:

B Xpovog avalitnong -- seek time: k6otOC peTaKkivnong tou Bpayiova
(pe Tic kKepaAEc) oTtov owoTo KUALVSpO.

O E¢aptatal amo tnv anootaon mou dtavietal = oupdEpouv "pkpa”
seeks.

O ZuvnBwcg 5-20 msec

B Xpovog neplotpodng -- rotational delay: o ypovog mou amatteitol
(neta to seek) wote 1o €mBUPNTO sector va €pBel KATW ATO TNV
KePaA.

O Me 7200rpm, pia mAnpng nteplotpodn naipvel 8.3 msec

m Xpovog petadopdc -- transfer time: o xpoOvoc Mou amoLteital ywa tTnv
avaktnon/petadopd Ssdopevwy
O Zuvrwcg < 100 psec.
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Disk Scheduling

O MNwg UnopoUpE va Lelwooupe To xpovo disk 1/0;
m [llo ypnyopn neplotpodn
B TomoB£tnon oXeTKWV OEOOUEVWV OE VELTOVIKEC OEOELC

B Meiwon seek time pe €€unvo scheduling 6tav ekkpepouv MapAAANAEC
QLT OELG

O Oulrneploootepol yvwotol aAyoplBuotl urtoBetTouy OtL To seek time
guBuveTaL yla TO LEYAAUTEPO KOOTOC

= OWUTO £lval To KOCTOC TToU oL aAyopLBuoL tpoomtabouv va
gAQXLOTOTIOL\OOUV.

O lMNa va €MTUXOUUE QUTOV TO OTOXO TIPETEL VA OELOTIOLOOUME TIC €ENG
YVWOELG TwV driver/controller:

B twpvn 6€on (6nA. aplBuocg kuAivopou) Twv kedpaAwv
B erBupunTtog KUALWVSpOC yLa Kabe aitnon otnv oupa
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AeIToupyIka ZuoThipata

First-In, First-Out (FIFO)

O EEumnpEtnon altioswyv P tn oelpd adLeng
B AmAO

B Apyo (moAAEC KvroeLg tng KepaAng)!
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AeIToupyIka ZuoThipata

15/5/2026

Shortest Seek Time First (SSTF)

O Efumnpetolpe MAVTO TNV TILO KOVTLVH altnon
B [0 UKPEG KLVIOELC = TILO YPRYOPO
m EAayiotonolei to seek time

B Mmopel opwc va odnynoel o starvation, Kupiwg €1¢ BAPOC TWV AKPWV
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Scan xat Look (1] Elevator)

Yav tov SSTF, aAAQ UTTAPXEL N Evvola TNG KateLBUvVONG: 600 UTIAPXOUV OULTACELG
«TPOC TNV Ol KatevBUvVoN», T EEUTINPETOUUE.

® Alyo xewpotepocg armno tov SSTF 6oov adopd to seek time.
® o éikatog armod tov SSTF

O ...aAAQ OxL amoAvta. MNarti;;;;
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O

Circular SCAN (1) C-SCAN)

Yav tov SCAN, aAAd To «oKOUTILOMO» YIVETOL TTAvVTA IIPo¢ TNV dla katevBOuvon

AeIToupyIka ZuoThipata

B Akoun mo Sikaog armno tov SCAN

Track
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Disk Scheduling

O BeAtiwon rotation time

B [Mepatépw mBavotnteg BeAtiwong umApxouv OTAV EKKPEHROUV OLTHOELG YL
Sdladopetika sectors Tou iblou KUAivopou.

m Otav o controller e€ayel tnv mAnpodopia yla To oLl ToU MEPVA KATW oo
NV KePaAn TOTE 0 06NYOC e€uMnPETEL MpwTa TNV Altnon yla tnv Topn mou Ba
TIEPACEL KATW Ao TNV KEDAAR TTPWTN.
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Disk Scheduling

O Otav o i6log driver Staxelpiletat moAAoUg disk controllers:

m Ooco yivetal kamoto transfer, o driver ekdideL evtoAEg seek ota dAAa drives
WOTE va Yivouv 000 to SuvaTtoVv EpLooOTEPECG AsLToUpyLeg TTapAAANAQL.

B Otav pa evtoAn eyypadnic i avaktnong TeAELwOoEeL, o driver pumopei va eAEyeel
av yla Karmoto drive LoxUeL OTL ol KEPAAEC TOU elval ToMoBETNUEVEG OF
KUALVOPO yLa Tov ormoio umapxeL aitnon oto work queue tou 0dnyou Kat £Tol
dpopoAoyeital autn n aitnon adou dev xpelaletal va yivel seek.

B Katd maoca mbavotnta to seek €ywve mapdAAnAa e TNV MPONYOULEVN
avaktnon/syypadn

41
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Disk Scheduling

O [MpE€mnel va onUelwBeL OTL oL Lo TtoAu-UAomotnuévol aAyoplBuot Bacilovtal os

niapaAlayec tou SCAN. AnAadn yivetal mpoomndBela eAaylotonoinong tou seek
time.

O H texvoloyia dilokwv Nén €xel aAAdtel (SSD) kat to seek time €xel mavoeL va eivol
TO KUplapxo KOOTOC = avaykn yLa Kawvoupylouc adyoplBpouc yia disk scheduling.

O Mepikol adyoplBuol mpoomaBolv va eAaXLoTOTIOLio0uUV To ABpoLopa Tou XpOvou
avalntnong Kat mepLoTPodnC

O BeATIOTOMOLAOELG EAEYKTA:

m Sector prefetching: petd tnv avalritnon kKUAivdépou Kot tnv kKabuotEpnon
neplotpodrnc, Sev avaktatal povo To {NToUeVo sector (topgacg) aAAd Ko
LEPLKA ETMOUEVA ) KAl OAa Ta sectors Tou KUAivdpou.

B Ta emutAéov sectors TonoBstovvtal otnv Kpudn HVAEN TOU EAEYKTN Kal
QVOKTWVTAL amo eKel av {NtnBouv (= amodelyetal To KOOTOC NMPocBaong otn
LolyvVNTLKN emidaveLla tou dilokou). 0
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