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Me pwa pata. ..

O File (Apxeio)
B [epllapPavel Eva cUvolo Aoylkd cuoxeTl{opevwy deSopEVwV
un-rpoowpLvic dvonc (cuvnBwce amoBnkevEVO og Slokoug).

O File System (Z0otnua Apxeiwv): Mépocg evog A.Z. umtevBuvo yla TV
® Naming (Ovopaoia)

Organization (Opyavwon)

Storage (AnoBnkeuon)

Access (Mpoomélaon)

Protection (Mpootaoia)

Sharing (Alapolpacpo)

..TwV apyeilwv

O Npoodepel to file abstraction
B KpUBel OAeg TIC AeTtTOUEPELEC SLAXELPLONG KOL TIPOOTIEAQONC TWV CUCKEUWV
amoBnkevong (m.x., Loyvntikwy dlokwv), opyavwonc Sedopevwy evog
apxelouv, K.T.A.
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Me pwa pata. ..

O Directory (KatdAoyoc)
B Emutpénetl ovopata vPnAou emumedou (m.x., ASCII strings) va avateBolv oe

aUTO To storage abstraction.
m 7). /usr/bin/echo = ot kamnowo sowtepiko file id (cuvnOwc €vac peyaiog
apLBUOC TTou opilel €va apxeio oto cuoTNUQ).

O Etumnpetel ta:
m File naming (ovopaocia)
O H petadpaon evocg filename oto avtiotouyo file ID.

m Access Control (EAeyxo¢ npocfBaong)
O MNeplopilel tnv mpocPaon os apyxeia
O Movo e€ouolodotnuevol XproTeC UmopoUV Vo TIPOOTIEAALCOUV
OUYKEKPLUEVA ap)EiaL.

>m0pog BoUAyapng — Oikovopikd Mavemotipio ABnvwy



5/5/2026

Me pwa pata. ..

NMw¢ opyavwvou g, Opwg, eva file system;;;
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A&iToupyik@ ZuoTApaTa 5/5/2026

Opyavworn evog File System

O Directory Service (Ynnpeoia KataAoyou)
m Directory Module: Metadpaon

vPnAov erumedou ovopata . .
(filenames) os File IDs Directory Service
m Access Control Module: éAeyxocg A

adelag npooPfaong

O File Service (Yrnpeoia Apxeiwv) v

m File Module: File IDs -> «files» (dopég _ .
nou kaBopilouv nou Bpickovral Ta File Service
dedopéva) Y

m File Access Module: MNMpoomélaon
apxelou

W
[ Block Service ]

O Block Service (Yrnpeoio AmoOrkevongc)

m Block Module: Ataxeipion xwpou otov
dloko

m Device Module: disk I/O & buffering
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Block Service (bottom layer)

O Awayxeipiletal disk blocks (povadeg amoBrikeuong tou diokou)
m Allocates blocks to files (avaB<tel blocks og apyeia)
m Frees blocks (eAsuBepwvel blocks)
m Accesses (mpoomnelavvel) blocks
m Updates (evnuepwvel) blocks
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File Service (middle layer)

O YAormolet €vayv eninedo ywpo ovopatwyv (flat namespace).

B [lpénet va pnopet va npoodlopilel tnv tavtotnta Tou {NTOUEVOU apXELlou
LLOVOOLOVTaL

m Unique File IDs — UFIDs (Movadwkeg tautotnteg): Baoetl evoc UFID pmopel va
gVTOTLOTEL N peta-mAnpodopia Tou avtiotolyou apxeiov.

O File = Data + Attributes (dedopéva + LOLOXOPAKTNPLOTIKA).
m Attributes = Metadata (6nA. mAnpodopia yia tnv mAnpodopia).

B JuvnObwc mepypddouv to pHEyeBog, Tov LOLOKTNTN, TN AloTa eAEyxou
npoofaong, K.T.A.

B Meplkd elvol TPooTEAACILO OTTO TOUC XPIrOTEC.

O Alvel evtoAéc oto Block Service va avaB¢oetl / eAevBepwoel / npooneAdcel /
evnuepwoel kamota blocks.
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Directory Service (top layer)

O Awayxelpiletal kataAoyoug (directories)
B ouvnBwc oav eLBLKA apyeiaL.
m ta directories armmo®nkevovuv Levyn: <filename, UFID>

O O directory server eivat client tou file server.

O Awaxelpiletatl UFIDs, otav dnuloupyouvtal apxeia, mou entotpédovtal oToug
XPNOTEG.

O ‘Emnetta, ol xpnoteg avadeEpovtal ota apyeia xpnotpomnowwvtag ta UFIDs.
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Directory Service (top layer)

O Access Control (EAeyxo¢ npocpBaong)
m [pw erotpePel Eva UFID, mpemel va eA€yEeL av 0 XpAOTNG EXEL SiKalwpa
npoofaonc = access control

B Ta UFIDs pumopel va givat dikatwpata (access rights): dnA. xpnotpomnolovuvtol
QTtO TOUG KATEXOVTEG oav amodelén npocg tov File Server tou SkalwpATOC

npoomneAaonc apxeiwv, Baoel User IDs.

O User Ids: mpoodlopilouv TNV TAUTOTNTA XPNOTWYV TIOU TTPOCTIEAAUVOUV apXELaL.

m KdabBe xpnotng oxetiletal e €va user id peta amo pa dtadikaoia
authentication (e€akpiPwon otoxeiwv) (m.x., passwords).

B Mrmopel va urtdpyel Eexwplotog authentication server.
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Directory Service (top layer)

O Access Control Lists (ACLs)

Ertiong pmopouv va dnuoupynBouv opddec xpnotwv (Le opadikad Sikowpota
npocfoaong)

Zovoyn:

O Aedopévou evog user id Kal evog ovopatoc apxeiou to directory service
npoomneAaUvel To ACL tou apyelou Kal, av 0AoL ol EAeyxol eKTEAECOTOUV OUOAQ,
emotpedel éva UFID otov xpRotn.

O Y& OAEG TIC LETETELTA OULTHOELS TOU O XPNOTNG POoKoUileL povo to UFID ywa va
amnodeiel to dikailwpa npocfacnc tou oto apyeio.
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Directory Service

O (Evdewktikég) Aettoupyiec:

® AddName(DirUFID, Filename, UFID)
MpooBetel to {evyoc (Filename, UFID) oto directory

® UnName (DirUFID, Filename)
To Leuyocg mou meplexeL to “Filename" dtaypadetal amnod to DirUFID

m ReName (DirUFID, OldName, NewName)
AM\ALeL To (evyoc <OldName,UFID> > <NewName,UFID>

® LookUp(DirUFID, Filename, Access Mode, Userld, &UFID)
O Y& erutuyia eAéyxou pooPBaonc, entotpedel to UFID tou filename

m GetName(DirUFID, pattern)
Entlotpedel 0OAa ta ovopata tov DirUFID mou tatpralouv oto
"pattern”.
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Directory Service

O To Directory service nmpémnet emiong vo prmopei vor aAAAZEL TLG LOLOTNTEC EVOC
apxelou -- T.x., To ACL, ywa va urtootnpilet chmod...

B Emniong mpémnel va mapexel Aettoupyieg yla va e€etalovtal ta attributes.

O To directory service givat o W8loktTNS OAwV Twv directories.

m [ shared (kowoxpnota) directories pemnel va SnAwooUE Evav XpAoTn ocav
LOLOKTNTN KOl LLOL OTPATNYLKA access-permission.
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[Ipoooyry!

O Hopydvwon evog file system og Eexwplota emineda pmopel va Snuoupynoet
npoPAnuata, emeldn kamoleg Asttoupyiec AEN ekteAolvtal atopika!!

O MNoapadelypa 1: Anpiovpyia véou apyeiov
B koAoUpue to Create() system call (Aettoupyia tou File Service)
m kotomv to AddName() (Aettoupyia tou Directory Service)
m Etol, opaApato/anotuyiec Snuioupyouv tpoBAnpata (.., Xapéva apxeia)
B Av, Aoyw BAAPNG, bev ekteAéoel To SeUTEPO Pripa TOTE EXOULE EVal UN-
T(POOTIEAAGLLO apXELo TO omoio dev punmopoUue va dtaypaPoue.

O MNoapadeypa 2: Awaypodn apxeiov
B koAoUpue to Delete() system call (Asttoupyia tou File Service)
m katomv to UnName() (Aettoupyia tou Directory Service)
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File Service

O (EvdelktikEC) AelToupyLeg yLa Ta tepLEXOUEVA EVOC apXEioU:

m Create(&UFID)
O Anpoupyel €va véo (adelo) apxeio kal emtotpédel eva UFID

m Delete(UFID)
O Awaypddel to apxeio

m Length(UFID)
O ErotpEdeL TO UKOC TOU apxeiou

m Read(UFID, number, &buffer)

O AwaBalel "number" bytes apyifovtac amno tn 8€on mou deixvel o deikTNG TOU
apxeiov UFID kat ta tomoBetei oto "buffer”.

m Seek(UFID, position)
O TomoBetel Tov deiktn TOU apyxeiov otn BEon “position”.

m Write(UFID, buffer)

O Mpddel Ta 6860usva tou "buffer" oto apxeio UFID otn B6€éon mou deixvel o
deiktng tou apyeiov.
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File Service

(EvelkTIKEG) Aettoupyieg yla ta attributes:
m SetAttributes(UFID, attributes)
m GetAttributes(UFID, &attributes)

Ye katavepnuéva file systems, ta UFIDs mpémnel va ival:

B povadikad (petatl oAwv twv files kal OAwvV Twv KOpBwWV rou uAoToLloUV To
F.S.)

m Suokolo va "pavteutouv”

server host id = Internet address, (umopel va ival pkpOTeEPO yla €va ethernet)

random number = ywa va eivat SUOKOAO val LAVTEUTEL.
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File Service

O Evrtonilovtag dedopéva apyxeiwv
® Input: UFID
m Output: ToroBeoia tovu file index
B [a tov okormo auto €xoupe to File Location Map!

O >tnv mpoaypatikotnta kaBe aitnon mou €pxetal oto file service neptéxel Eva UFID
kot éva offset, m.x., read(UFID, 1500, &buffer)

a) UFID =» gUpeon tou block tou oxetikou file index
b) offset = eUpeon tou {nTtoupevou block tou apyeiou
m (a)+(b): petadpaon os 2 Bruata

O To File Location Map kavel to (a)
B E¢ awtiag tng umapéng tou ta apxeia prmopouv va petadepBolv eUKOAQ.

O To File Index kavel to (b)
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File Service

O YAomnoinon

B Anatteitol Suvapikn avaBeon (allocation) twv blocks tou dilokou wote va
eTTpENMovTal SUVALKEC dANOYEC oTa ap)Eia.

m Eva apxeio yevika katahoappavel pn ouvvexopeva disk blocks (Mati;)

O File Index

m Tofile service dtatnpel pa dSoun dedopevwy, to File Index. To file index
ouvnOwc mepLéxel ta attributes tou apyeiov kat pa akoAouBia ano deikteg
ota blocks tou diokou mou mepléxouv ta dedopéva Tou apxeiou.

m Tofile index mpémnel va umootnpilel ogplakn Kat tuxaio npocfaocn
(sequential + random access) evoc file.
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Tpomot avabeong blocks

O Block Allocation (AvaBeon blocks)
B Me nolov tpomno avabetoupe blocks og €va apyeio;

O Ynapyxouv 3 BaoIKEG OTPATNYLKEC avaBeonc:
B Juvexopevn avabeon (contiguous allocation)
B AvaBeon Baowlopevn oe cuvdedepéveg Aloteg (linked-list allocation)
m Aswktodotnuévn avaBeon (indexed allocation)
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Contiguous Allocation

O Otav éva apyeio xpetaletat N disk blocks, tote N cuvexopeva blocks avatiBevtat
oTo apyeio auto.

File A File C File E File G
(4 blocks) (6 blocks) (12 blocks) (3 blocks)
—N— r - 1 r - \ —

File B File D File F
(3 blocks) (5 blocks) (6 blocks)
(a)
(File A) (File C) (File E) (File G)
—N— - A - r dia 4 ——
[TTTTT I
File B 5 Free blocks 6 Free blocks

(b)
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Contiguous Allocation

O 2vuv:
B AmnAdtntoa: O o amAog tpomnoc avabeonc.

m lpryopn npooPaocn oto apyeio. Na va dtaBaoctel oAOKANpoO TO Ap)ELo
MAnpwvou e To kootog yia to disk seek delay (kaBuotépnon petakivnong
kepaAnc) kat yia to rotation delay (kaBuotépnon neplotpodric Siokou) povo
ua dopa.

B AUTO elval onUAVTLKO €€ altiog TOU OXETIKA peyaAou Kootoug!

O MAnv:
B [Nwc yvwplloupe K TWV TTPOTEPWV TO HEYLOTO HEYEBOC eVOC ap)elou;

m Fragmentation: otav ta apyeia Staypdadovrtal mopapevel EAeUOEPOC XWPOC

KOTOLKEPUOATIOMEVOC OE UKPA TUAMATA, TToU SEV Elval ApKETA PEYAAA VA
«XWPEOOUVY» AAAQL ap)ELaL.

O Alon: compaction (cUpmntuén)

B Auto otolyilel mapa moAv (disk_to_disk copying). Mmopetl 6pw¢ va yivel "off-
line" &nA. otav to cvotnua Sev xpnollomoleltat. (.., Tn voyta).
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Linked-List Allocation

O Ta apyeia eival pa Aiota ano blocks, pe pepika bytes tov kaBe block va deixvouv
oto enopevo block tng Alotac.

File A
! . —— —+— —+—| 0
File File File File File
block block block block block
0 1 2 3 4
Physical 4 7 2 10 12
block
File B
—— e 1 O
File File File File
block block block block
0 1 2 3
Physical 6 3 11 14

block
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Linked-List Allocation

O 2vuv:
B Anodevyetal To MPOLANUA KOTAKEPUATLOMOU.

B Enioncg n kaBe eyypadn kataddyou anobnkevel povo tn dtevBbuvon tou lou
block Tou apyxeiov.

O MAnv:

B To Baolkd mpoBAnua authc tng nebodou eival otL o6tav embBupeital tuyaio
npoonélaon (random access), n anodoon Tou cuoTAMATOC Elval TIOAU KakA !

m [, yia va nipoomnelaotei to N-ooto block mpénetl mpwta va yivouv N-1
emutAgov disk I/Os.

O AUon ywa ypriyopo random access;;;
m Xpnon evog index otnv RAM, 1tou mepLexel 6Aouc toug deikteg ota blocks.
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Indexed Allocation

O Xpnon evog index otnv RAM, Tou mepLexeL Physical

O0Aouc touc deiktec npocg ta blocks. block
0
1
O Eibn Indexed Allocation 2 10
m Per file index: éva index ava apyeio 3 1
(Unix) 4 7 —-—— File A starts here
5
m Global index: éva index yla 0Aa ta 6 3 < File B starts here
apxela (MS-DOS) 7 2
8
9
O +/- 10 12
m Me global index, to index Bploketal 11 14
navta otn RAM 12 -
14 . I 13
EruuntAéov disk I/Os eAaxLotomnolouvtat 14 -
Ouwc to global index katavaAwvel 15 ~— Unused block

TtoAA} RAM ylati StaB€tel pla eyypadn
yla kaBe block tou diokou.
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A€eIToupyIkd ZucThuaTa

Indexed Allocation

Napadelypa Indexed Allocation

File index

length

attributes

block |
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A€eIToupyIkd ZucThuaTa

Indexed Allocation

O Mmopoupe va €xoupe file index moAAamAwyY emumédwv

m 7uY. file index 2 emunédwv:

File index

length

attributes

block M

_\\’ll -k

block 2M
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Indexed Allocation

O ‘Eva mapadelypa per-file index eivat ta inodes mou xpnotwuormnotet to UNIX.

O Toinode mepléxel:
B ta attributes
m 10 deiktec yia ta pwta 10 blocks Tou apyeiou

m 1 Seiktn mou beiyvel o' €va disk block (single indirect block) tou pe tn oslpa
Tou Seiyvel ota emopeva 256 disk blocks tou file.

m 1 Seiktn o double indirect block
m 1 Seiktn oe triple indirect block
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File Service: 1-node

To UNIX €xel pia doun nou ovopaleral i-node (file index).

|-node
Attributes Singls
. indirect
§ < [ block . s f
o A Double resses o
o 1 »
G J indirect - data blocks
9 block < >
i
0
O T -
~a
Triple =
4 indirect ] -
4 block
\ _/

N =

f
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Block Service

O levika:
B déopevon kot amodecpevon blocks tou dlokou
B petadopd dedopévwv amo kat tpocg ta blocks tou dilokou

O Block pointer = disk_id + &tevBuvon otov dloko
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Block Service

O (Evoelktikég) Asttoupyleg

m AllocateBlock (&blockptr)

O deopevel éva veo block otov dloko kal emlotpedel Evav Selktn o€ AuTo TO
block.

m FreeBlock (blockptr)
O eAevBepwvel To block ou deixvetal amno tov blockptr.

m PutBlock (blockptr, &buffer)

O ypadel ta meplexopeva tou buffer oto disk block mou deiyvetal amno tov
blockptr

m GetBlock (blockptr, &buffer)

O Stafalel ta meplexopeva tou block mou deixvetat amod tov deiktn blockptr kat
To anoBnkevel otov buffer.

O OLnopamdvw AELToupyieg UAOTIOLOUVTAL XPNOLLOTIOLWVTOC TIEPLOCOTEPO CTOLXELWOELG
Aeltoupyiec tou dilokou (primitive disk ops), ...mapExovtal amnod to device module.
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Block Service

O Tradeoff tou block size (Movadac AroBrikevonc MAnpodopiac)

B Xwpog: LELWUEVN XPrion amoBnkeuTikoL xwpou otov dioko yla peyaia blocks
EVavTL KAAUTEPNG XPHoNCE AmoBOnKEUTIKOU XWPOU oToV SLOKO PE ULKPOTEPQ
blocks = Mapa noAAd apxeia eivat oAU pikpa!

B Tayutnta: H petadopd twv dedopévwy petall diokou -- KUpLAC UVAKNG Elval
>1000 dopEg 1o ypriyopn armo to Kootog avalitnong + KOoToc MeEPLOTPOdNC

O 6co Awyotepa blocks avalntoUpe 1000 TO KAAUTEPO.

60 - ' 100%
¥ 4
50 P =
6-. Fi ] 800/0 _Q
3 ’ S
g 7 —60% %5
§ O F
¥ 4
; V4 - 40% %
= 20 4 ~
V4 73]
) , A
" 4
ol il ik e =T 0%

1 KB 4KB 16KB 64 KB 256KB 1MB
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Block Service

O Kamolwa cuotApato xpnoLpomnolouv toAarmAd peyedn block (m.x., 4.2. BSD):
m Eva block xwpiletal og tuRpata (fragments).
m Eva apyelo twv N bytes amoteAeitat ano (N / b) blocks kot anoé kavéva i éva
THAMO amo kaBe peyebocg (b/2, b/4, b/8) (b elvatl o aplOuoc twv bytes ava
block)

B Eav b eival 8K, moAAd pikpd apxeia prmopolv va arnoBnKeutouv ' €va amAo
block (xpnopomowwvtag Ta TUAUATA TOU).

O AuTtocg ATav 0 KUPLog AOyoG TNG EMITAXUVONG TOU CUOTHUATOC apXEiwv tou BSD
amno 2-5% og 30-47% TNC OVOUOOTIKNG «TaxuTNTAC» Tou Slokou (raw disk
bandwidth).
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Emxowwvia File Service-Block Service

O Create:
m mopayet UFID +
deopevel xwpo ywa to file index +
opxlkomolel attributes
npocO<teL pLa véa eicodo (entry) oto File Location Map kot
eniotpedeLto UFID.

O Delete:
B ofrveLtnv eicodo amno to File Location Map
m eAeubBepwvel Ta blocks Tou apyxeiou
m eAeuBepwvel ta blocks mou deopeviel to file index

O Read:
m xpnotuornoteitat n GetBlock yia kdBe block mou xpelaletal

O Write:
m AllocateBlock (oto t€Aog Tou apyeiouv) + PutBlock
B GetBlock (overwrite) + PutBlock
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Memory-mapped files

O MoAAol urtootnpilouv otL To mapanavw interface tou filesystem eivad... "aBoAo".
Mua evaAlakTikn) AUon elvat ta memory-mapped files.

O O xprRotng pmopel va kaAéoel to Map (filename, virtual-address) omou 1o virtual-
address eilval pla petapfAntn npoypappartog (.., char *filebuffer ).

O To A.Z., eEKTEAWVTAC QUTI TNV EVTOAN, XPNOLLLOTIOLEL TOUG TIIVAKEC TTOU KPATOUV TLG
SdlevBuvoelg twv disk blocks mou amoteAoUv to apyxeio kot evnpepwvel ta disk
blocks mou amoteloUv tov xwpo evaAlaynic (“swap space”) yla Tto process Kot
OUYKEKPLUEVA TOV XWpPo Tiou adopad otn petaBAntn filebuffer.

34
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Memory-mapped files

O to swap space yla To virtual address space oto omnoio xaptoypadeital To apxeio
nieptexel ta disk blocks tou apyeiov.

O Tta page faults e€unnpetouvtal npoomnelavvovtog ta kataAAnAa disk blocks (amo
TO swap space)

O To process MPoomeAAUVEL Eva apxelo Omwc onotadnmote petapAntr/doun
dedopévwy ToU TTPoYPAUUATOC Tou (TT.X. LE €va for loop)

m for (i>=1) do {... file[i]:= .... }

35
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Memory-mapped files

O Hxprion memory-mapped files, Snuovpyet duvntikd poPfARpata dtapotpacpol
(sharing) kal ouvéneilag (consistency).

O MNoapadelypa
m Eva process P1 €xelL evnuepwoel eva apxeio, aAAd ta oxeTika blocks tou
apxelou dev €xouv amobnkeutel otov dioko akopa (dnA. dev €ylvav page out).

m Eva aM\o process P2 tote mpoomeAauvel To i6lo apxeio xpnotpomowwvtag yla
napadelypa to kavoviko File System interface (open()/read(),...)

m Aev Ba deL tnv ro npocdatn nAnpodopial
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Directories

O Ta directories cuvRBwc sival LepapyLka
B Yrapyel €va root directory

m KaOe directory umopet va mepléxet apyeia n/koi
aAAa directories

O YAomotoUvtal oav apyeia (directory files) mou
nepltexouv directory entries

O KaBe directory entry eivat €éva {evyog
<filename,UFID>

m 1o UFID mpoodiopiletl (5opEC TTOU KpATOUV) TLG
SteuBuvoelc twv disk blocks mou amoteAolv to
apxeio kaBwc kat ta attributes tou

O e file systems tou Unix, to UFID ivat ouolaotika

To inode Tou OXETIKOU apxeiou
37
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Directories

O e lEpapPXLKA CUCTAMATO UTIAPYXOUV 2 TPOTIOL OVopaciag EVOG ap)Xeilou
m Absolute path name (amoAvtn)
m Relative path name (oxetiki)

O To amoAuto ovopa eival povadiko yla kabe apyeio kot ravra apxilel pe to root
directory

O To oXeTIKO Ovopa oXeTLleTal e TNV €vvola Tou current (7 working) directory.

m Av 1o current directory eival to /usr/bin, tote Ta ovopata make ko
[usr/bin/make avadepovtal oto 6lo apyeio

O KdaBe process puolkd €xeL to SO NG current directory
B OnA. elval pla per-process petafAntn

®m Avyla to process 1 to current dir. eivat /usr/bin kat yia to process 2 current
dir elval /etc 10te T0 OXeTIKO Ovopa foo avadepetal oe SLOPOPETIKA ApXELQ,

avAaAoya LLE TO process. N
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Directories

O Oumo ouvnBelg Aettoupyieg tou apexovtal ano directory services eivat: opendir(),
closedir(), create(), delete(), readdir(), rename(), link(), unlink().

O readdir()
m To readdir() elval mAeovalov, pLag Kat Ba pmopouoe va avilkataotabel ano
kKAnoeLg oto read() yia to oxetiko directory file.

B Opwc auto Ba amattovoe amnod to KABe user program vo YVwPLIEL TNV ECWTEPLKN
dopun tou directory file kabe file system!!

B To readdir() amaAAQCCEL TOV TPOYPOUUOTLOTH U’ QUTH TNV OVAYKD,
TPoodEPOVTAC TOU Eva YeVIKO APl yla OAa ta Lepapyka file systems

m To readdir(), Aouov, erotpedel TV emopevn eyypadn tou directory, 1 NULL av
dtacape oto TENOC

O link()

B Juvdéel éva inode pe €va ovopa apyxeiov. MAALOTO EMLTPETETAL O TIOAAQ
directories va "meplExouv" 1o 1610 apyelo - ETOLTL.Y., ETUTPEMETAL O SLAUOLPACUOC
ToU apxeiou amod SladopeTIKOUG XPrOTEG TTOU TO TOTOBETOUV 0TO SLKO TOUG
directory.

O unlink()

B Alaypadel éva directory entry. Av auto Atav to povadiko dir. entry mou

avadépetal oto apyeio tote dtaypadetal emiong to dLo To apyeio. 5
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Pathname translation

O to Unix ta directory entries sivat {evyn <filename, inode#>
® AnAadn to UFID ival ovuolaotikd o aplOpoc tou inode.

O Pathname translation

m H dwadikaoia tou S€xetal oav elcodo €va pathname (m.y., /d1/d2/d3/foo)
KoL tapadyetl oav €€060 to inode# Tou apyeiou, Aéyetal pathname translation
(netadppoaon ovopatog).

40
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Pathname translation

1. Toinode yla to root directory "/" avaktdatot anod tov dioko. (Auto to inode BplokeTal o pia
YVWOTA Kal KN tpomornotrotpun dtevbuvaon otov dioko).

®  Ar' 1o inode tou root Bpiokovtal ta disk blocks mou mepléxouv to apyxeio (directory file) tou
root directory. AnAadn to apxeio mou nepLExeL ta directory entries.

®  Avuta ta blocks avaktwvtat kat Paxvovral ywa tnv eyypadn "d1". Otav Bpioketal n eyypadn
yla 1o "d1" tote Bploketal kal to inode# tou d1.

2. Toinode yla to "d1" avaktatal art' to dioko.
m  Tadisk blocks tou dir file "d1" avaktwvtat kot Ppaxvovtat yla tnv eyypadn "d2"....

3.  Té€Aocto inode & disk blocks tou "d3" avaktwvrtat kot Ppaxvovtatl yia tnv eyypadn "foo".

m Etol Bpioketal to inode# yia 1o apyxeio «foo» 1o omoio avaktatol Ko TonmobeTeitaL otn pvAun
(o' éva cache e1dwk0 yla inodes tou Aéyetal inode table).

4.  Adou tomoBetnBel to inode oto inode table tou mupnva o file descriptor mivakag tou process
EVNUEPWVETOL.

5.  Muwa eyypadn tou xpnotpomnoleital yia evav deiktn akoAouBwvtag tov onoio pnopel o kernel va
BpeLto inode oto inode table.

6. TéMNog emotpédetal o deiktng tng eyypadng tou file descriptor mivaka...
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A&iToupyik@ ZuoTApaTa 5/5/2026

Links

O Ta va dteukoAuvBel o Slapolpaopog apxeiwy, ouxva eva apxeio epdaviletal o
TOAAOUC SLadopeTikoUC KATaAOyouc (m.x. o' Evav KataAoyo yla KaBe xpAotn mou
1o Slopotpaletad).

O Auto erituyyavetol pe links mou ouvdEouy éva medio kataAoyou W' Eva apxeio oe
KAroLov aAAov KataAoyo.

O Avta nedla katadoywv mepLeiyav tig dSteubuvoelg twv blocks otov diloko, tote
otov KatdAoyo mou opiletal to link o' éva apyeio F1 Ba mpémnel va yivel Eva
avtiypado twv dtevBuvoewv twv blocks tou F1. Av autd aAAd&ouv (rt.x. append())
TOTE TIPOKUTITEL TTPOPBANUA SLlaxeiplong avilypddwv.

O 1o Unix 6gv €xoupe t€tolo mpoBAnua. MNoti;

42
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A&iToupyik@ ZuoTApaTa 5/5/2026

Links

O Hard links - 2to UNIX to mpofAnpa AUvetal we €€AG:

B Tanedla kataAoywv dev neptexouv dteubuvoelg Twv blocks tou dlokou aAAd Tov

oplOpo tov inode Tou OXETIKOU ap)eiou, TO omoio mePLEXEL TIC SLEVOUVOELG TWV
blocks.

m EtolmoAAad directories pmopoUv va avadEpovtal oto idlo inode, onodte To apyeio
QUTO «TIEPLEXETAL» O OAa auTa ta directories (mou 0Aa «deixvouv» oto i6Lo
avtiypado).

m OAa ta links autoU tou apyxeiou eival tcoduvapa. AnAadn dev eival kaveva to
«emionuo» avtiypado, kal ta urtoAouna «devutepeloviay.

m [ivetal pe tnv evtoAn In. M.x., In filel file2

O Symbolic/Soft links - Mo dAAn AUon Baoiletol otnv €vvola TwV «CUBOALKWY
OUVOECUWVY

B Otav dnuloupyeital éva link L1 oto apyeio F1, to L1 eival Eéva el61k6 apxeio TUTOU
link.

B Taneplexopeva apyeiwv tomou link eivat povo to pathname tov apyeiov oto
omoio avadEpovtal.

B Onwc eivaLt mpodaveg, ta symbolic links mpooB£touv mapandvw KOCTOC 0TO
pathname translation

m [ivovtal pe tnv evtoAd In -s. M.x., In -s filel file2 2
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A&iToupyik@ ZuoTApaTa 5/5/2026

Links

O Tumeploplopol umtdpyxouv otn xpnon hard kat symbolic links;

O Filesystem boundaries
® Ta hard links ptopouv va xpnotpomnotnBouv povo evtog tou idlovu filesystem.

m [ cross-over og AAAo filesystem xpnolpomnolovpe voxpewtikd symbolic
links.

O Directories
m Ta hard links ptopouv va xpnotponotnBouv povo os apyeia.
B AnAadn dev pnopoupe va kavoupe hard link og kamoto directory.
B Juvenwc ywa link og kamoto directory, xpnowponotovpe symbolic link.
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A&iToupyik@ ZuoTApaTa 5/5/2026

Filesystem Cache

O Onwc €xoupe el kaBe mpooPaocn otnv K.M. kootilel < 1ps, evw KABe mpocfaon
otov 6loko kooTilel ~ 8ms.

O To FS Ba €xel kaAUtepn anodoon 6co 1o Alyec dopéc xpetaletal disk 1/0!!!

O Cache memory (Mpoowpwvi/Kpudpn Mvhpn)

m H emnitevén tou otoxou autou Baoiletal otnv evvola tou filesystem buffer n
cache.

m Hkpudn pvAun eivat Eéva tunpa ¢ K.M. (otov muprva) to omnoio anodnkeleL
poowpLVa pepLka blocks Tou dlokou.
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[Ipoowptvr) (Kpogr)) Mvnun

O ©Ortav kamnola diepyaocia {ntet tpooBaocn o kamoto block, o muprvocg

B doptwvel mpwta auto to block otnv Kpudn PV Kat
m peta to bivel otn Slepyaoia.

O Ol YETAYEVEOTEPEC ALTACELS (amo tnv b p aAAec Slepyaoieg) yia to iblo block Ba
g€unnpetnOouv amod tnv kpudn UVAMN.

O To disk I/O anodeuvyetat!

O ‘Etol, kaBe popad mou {nteital kamoto block, o kernel mpwta Paxvet tnv kpudn
HVAMN Ko povo av Sev 1o Bpel amevbuvetal otov dioko.
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[Ipoowpivr) (Kpogn) Mvrun

O QuoLlKA, amaLTELTOL KATTOLOG AAYyOPLOUOC OVTLKATAOTAONC £TOL WOTE VAL AELTOUPYEL
n 1o mavw Stadikacia akopa Kol 0tav YeULleL N Kpudn pvAun.

O Autog o alyoplBpuoc sival ouvABwe LRU (pue pepkeg aANayEC).

O [Mpw éva block tng Buffer Cache "¢loéevnoel" €va katvoupylo block tou diokou,
Ba mpemnel To apxLko block va eyypadel otov dloko av £xel evnuepwBel 600 TV
otnv kpudn pvAun (6nA. av sival dirty).

O Tuoog Ouuilel auto;;;
B OuunOeite!
B Auth elval n avaloyn eVEpyeLa TTOU KAVEL TO paging cuUoTNUO, TIOU YPADEL HLa
oeAida oto swap area mpLv to (6o page frame dploevrioel kamoLla
Kalvoupyla oeAida.
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[Ipoowptvr) (Kpogr)) Mvnun

O Ot aAlayeg otov alyoplBuo LRU xpetalovradt:

E ylo va anodevxBolv 600 to duvatov neploootepa disk I/Os... (T
KOOTOUG)

B yw va antodeuxBouv npoBAnpata inconsistency (acuvemeiag) tou filesystem
N xaowpo dedopevwv otav cupBouv BAAPEG.

O ZAtnua acuvenelag (inconsistency):
B Otav éva block evnuepwvetal, auto npwta yivetal otnv Kpudn HLvAuD.
B Av oupBel kamola aotoxio/opalpo TOTE N evNUEPWON XAVETOL .

O Amnouteitol pa moAttikn eyypadnic (write policy), mou va ypadel ta blocks otov
dloko gykaltpa.
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[Ipoowpivr) (Kpogn) Mvrun

O ©Ortav kamoto block otnv kpuPpn pvAun TeEpLEXEL evaioBnta dedouéva, Ooov
adopad OTN CUVETELD TOU CUCGTHHLOTOG, TOTE OTtav auTo Tto block evnuepwOBet
eyypadetal apEécowc otov Sioko (cuyxpova n acvyxpova).

O Eniong ouvRBwc umtdpyel KATTOLO0 AVw 0pLo, 0GoV adopd Tov XPOVOo KOTA ToV OTtolo
gva evnuepwpevo block mapapével otnv kpudn pvpn xwelic va eyypadei otov
dioko.

O [ va pnv xaBouv dedopéva otav cuppfouv odpaApata kot BAABEC, ToAAA
cuvotnpata tapexouv eldka system calls (m.x., flush() n SYNC) ta omoia ypadouv
oAa ta evnuepwueva blocks amod tnv kpudpn pvAun otov dioko.

O e moAAd «UNIX filesystems» (m.x., NFS) umtapxel éva «tpOypappa TToPOoKNVLIOU »
(background program) to omnoio ekteAeital kaOe T (m.X., 30) sec kat kaAei tn SYNC.

m Etol otn xelpotepn nepimtwon prnopel va xabouv povo ta dedopéva mou
ypadtnkav ta teAevtaia T secs.
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[Ipoowpivr) (Kpogn) Mvrun

O EvaicOnta dedopéva Bewpolvtal ta:

B inode blocks,
m directory blocks,
B Ko yevika blocks mou dev €xouv anmAd SedopEva xpnotwy.

O >kedOBeite L O cupPel av to inode block evog apxeiov evnuepwOel kat mptv
eyypadel oto dioko, katappeloeL To cloTNUA...

m Tragic! ©

O ZAtnua KOoToug
m Otav kamoto block otnv kpudr HvrRpN elval LOVO PEPLKWE EVNUEPWHEVO TOTE
TomoBeteital oto tEAoC TN LRU Alotac (kaBuotepnuévn eyypadn)
B AdoU dev avamAnpwVETUL AUECWE LTTAPXEL TILBAVOTNTA OTAV, LETA OO
XPOvo, avanAnpwOel, va €xelL evnuepwOel oAOkAnpo
B Etol Ba anowtnBel povo éva disk 1/0 yia OAeC TIC evnuepwoelg evog block.
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[Ipoowptvr) (Kpogr)) Mvnun

O Armoatteital

B Mnxaviopog ypriyopou evtoriopoU block otnv Npoowpivi (Kpudn) Mviun
B Mnyxaviopog dtaxeiplong eAevBepwv block otnv Mpoowpv (Kpudn) MvAaun

B Je ouveEPYAOoLO PE LNXAVIOHOUC Slaxeiplong cuyxpovwy, acUyXpovwy Kal
KaBuotepnUEVWY gyypadwv.
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Filesystem Cache oto UNIX

Hash Queue Headers
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