12 Kafavep.n HEVA ZUOTHHOTO

KOO EUNUEVO/ QK TUAK O CUOTNUOTO GOXELLWIV
KA (Network File Systems)



KatavepnEVO CUOTANATA OPXELWV

* YITOOTNPLEN OLOXELPLONC Kt TtpOoBoonC o€
OTTOUOK PUOEVO OOXELD, TIOL BPLOKOVTOL O
OLOPOPETIKO UNXAVNUOL OTTO TNV EQOPUOYH.

e [1POKUTITOUV OLAPOPT TIPORANUOTO/TIPOKANCELC:
* ALPAVELX TIPOOTIEAQONC O CUVTOKTIKO ETUTIESO.

* ALOPAVELD CUVETIELOG OE OXEON LE TNV AELTOUPYLXL
EVOC OUUPATIKOU/TOTIKOU CUOTNUXTOC OPXELWV.

« ATIOS00N TIoP GAN TNV OTIOHOK PUCUEVN TTPATROON.
o AvefopTnotor omd LAKO KO AELTOUPYIKO.

* AOPOAELl O€ 1IN €€0LCLOSOTNUEVN TIPOCRACT. |
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NETWORK FILE
SYSTEM (NFS)




Sun Network File System (NFS v3)

* ADXIKOC OKOTIOC: LTIOOTNPEIEN LTIOAOYIOTWY XWPELC
OloKo.

e Tot XPYELQ TOL CUOTNUATOC KO TWV EQOPLIOYWV
BploKovTal 08 eVoV KEVTPLIKO €EUTINPETNTH.

e [1poaTieAaon TIavVwW OTo (YPNyop0) TOTIKO OLKTLO.
* 2YXEOLOOPOC OTO TIVELUK Client-server.
e [TpwTOKOANO RPC mtavw amo UDP n TCP

* 2XEOLOOUEVO £TOL WOTE VO UTIAPXEL EVKOAN CVOKELN -
oTtO BAOBEC TOL €ELTINPETNTN KOL OLOKOTIEC SIKTUOU.

 YAOTI0(NON HECO OTO AEITOVPYIKO CUCTNUA. ,



[lpooaptnon (Mounting)

* JUOXETIOPOC £VOC TOTILKOU KOTOAOYOU HE TOV XWPO
OVOUOTWY TIOU TIAPEXEL O EEUTINPETNTNC.

* TO ONUELO TNC TTPOCAPTNONC TO ETUAEYEL O TIEAQTNC.

e ALOPOPETIKOL TTIEAQTEC UTTOPEL VO ETULAEEOLV
OLOPOPETIKECG BE0ELC TIPOTXETNONG VI TO
XTTOUOKPUOUEVO CLUOTNUA PXELWV TOU £ELTINPETNTN..

« MTTOpEL V& UTTOOTNPLXBEL OUTOUOTN TIPOCHPTNON
(auto-mount), OTOV EKKLVEITOL TO AEITOUPVYIKO 1)/KaL
OTOV HLOL EPOAPHOYN ETILXELPNTEL VO TIPOOTIEANTEL EVOY
KOTOAOYO TIOL OEV VPLOTUTOL OTO TOTILKO OUOm LLOX
XOXELWV. ”‘



[lpooaptnon (Mounting)
/
client /N

server



Baolkeg untnpeoieg o€ emimedo NFS

Directory/naming service

* YITOOTNPLEN LEPOPXLKNEG OOUNC XWPEOU OVOLXTWV.
e ANULOLPYLIOL OVOUATWV YLOL OPXELD/ KXTOAOYOUC.

* AVOrywyr OVOLOTWY OE OVOYVWPLOTIKA.

Flat file access service

* 2TOl PXELOL OLVETOL EVOL OVOYVWPLOTIKO, UE fOan TO
OTIOLO EKTEAOLVTOL Ol AELITOUPYLEC TIPOCROCNC.

* YTIOPXOLV AEITOUPVYIEC VIO VA VWON Kol YROWPLO.
* Ol AELTOUPYLEC TIPOOROONC EIVOL OE XTTOAUTEC BETELC +

OVAYVWANG EYYPOPNG.
e A&V UTIOPXOLV AELTOUPYIEC YLK open/close/lseek



Aetrtovpyieg directory service

create(dirid,name,attr)->fid,attr |onuovpyla apxelou

remove(dirid, name) OTIOUAKPUVON OPXEIOL
lookup(dirid,name)->fid,attr avadnTnon apxelov
rename(dirid,name, LETOVOUOOLO/UETOK (VN aON opxELOU

todirid,toname)->status

mkdir(dirid,name,attr)->dirid,attr | Snuoupyla (Gdelov) KataAoyou

rmdir(dirid, name) oPNOLO (OEIOV) KATOAOYOU

readdir(dirid,pos,count)->entries |emotpepel oTolXElO VIO KOBE axpxelo Tou
KOTOAOYOUL (UE TO pos uttootnpeideTat
TUNUOTIKO OLAPACUO TOU KATOAOYOU)




Aetrtovpyieg directory service

app NFS client NFS server

open /course/ds/intro.pdf
"L_lookup(0, "course"

i id1

__lookup(idl,"ds")

« id2
lookup(id2,"intro.pdf™)
=

fd « id3

A

fd->1id3




Netrtovpyieg flat file service

read(fid, pos,count)->data,attr

ovoyvwon SeSouEVWV

write(fid, pos,count,data)->attr

eyypapn SedoueVwV

getattr(fid)->attr

QVOYVWON UETOOEOOUEVUIV

setattr(fid,attr)->attr

eyypoPn HeTadeSOUEVWV




Netrtovpyieg flat file service

app NFS client NFS server

|
fd->1id3

read(fd,&buf,100)

A 4

read(id3},0],100)

<~ data[100]

A

write(fd,&buf,200)

Write(id3,100,data[200])
—

— ok

A




Evowpatwon NFS péow VFS

 To NFS eVOWUOTWVETOL OTO CLUOTNUA APXELWV LECW
TOU pnxoviopou tou Virtual File System (VES).

e To Virtual File System (VFS) eTUTPETIEL TNV EVEAIKTN
TIPOO0BNKN EEXWPLOTWY CLOTNUATWY OPXELWV.

e K&Be cLOTNUO COXELLWIV TIPETIEL VO VAOTIOLEL BOCLKEC
AeITOLPYIEC (open/read/write/close/...) TTOU KOAEL
TO AELTOUPYIKO — XWPLC VO EVOLOPEPEL N LAOTIOINON
TOUC.

* ETUTUYXQVETOL OUOLOHOPPN/OXPaVIG TIPOoBaan o€,
TIOAAQL / EVTEAWC OLOPOPETIKA CUOTNUATO OPXELWV.



Evowpatwon NFS péow VFS

Application

File System|API

Virtual File Systerm | |

A A A

v v * orotocol |

Unix Other| | NFS ’ NFS ) R Unix

FS FS Client Server FS
kernel kernel

client server



Kpuepn pvnun

e O efumtnpetnTNC NFS UTTOpEL Vo SLOTNPEL Kpupn
UV N VIO VO ELWOEL TNV GAANAETILOPOON LUE TO
TOTIKO OUOTNUO GPXELWV 1 TOV OLOKO.

e O NFS client dlatnpel KpuEn UvNun YIo Vo LELWOEL
TNV OTIOPOKPUOUEVN ETUKOWWVIO UE TOV Server oA X
KO VIO VOU OTTOPOPTIOTEL O server.

* LOIUTEPO KPLOWO 0TV UTIAPXOUV TTOAAOL TIEAGTEC. |

e H Kpu@n UvNun Tou TTEAXTN EVAL KON VIO OAEC TIC eapapuoyec
TIOU TPEXOUV OTO LOLO UNXOVNUAL.

e H kpun pvrun Snuovpyel Bepato oLVETEIRG TOTO !
VIO TO YPAWIWO O00 KOt Yol TO SIOXBOOLOr SESOUEVWV: |



Kpuepn pvnun

app

Unix E
FS [ ]

__________________________________________________

__________________________________________________

E_________________________________________________E ‘ NFS‘|€.\/€| ( b
caches\o~_/



EykupotnTa d€dOMEVWIV TTEAATN

e [l KOBE UTTAOK, EKTOC OO TNV G0N TOU OTO OPXELD
KOl TO EYEBOC Tov, SLATNPELTOL KL OGAAN TTANPOQPOPLOL.

* toneck. XPOVOOPPOYIOX TOTIKOU EAEYXOUL OTOV TIEANTN

* tmod. XPOVOOQPOYIOX OGAAXYNC OTOV €EUTINPETNTH.

e Av time() — toneck < Tfresh, TO UT[?\OK Bewpeltal
EVKUPO KOl XPNOLUOTIOLEITOL XWPLE EAEYXO OTOV
eELTINPETNTN.

o ALOPOPETIKA, N EYKLPOTNTA TOU UTTAOK E?\EVXETO([
OTOV EELTINPETNTN, UE POON TO trypg.

* AV TO tpg TOU TIEANXTN EXEL TNV (SLO T PE TO tnppg
TOL EEUTINPETNTN, TO UTTIAOK €EOKOAOUOEL Var Elved
EVKUpO OLOPOPETIKA O TIEACTNC AXUPOVEL TO veo
TIEQLEXOMEVO.

e O TIEAXTNC OVOVEWVEL TIC TIHEC TWV tcheck KL ».ES



Evkupotnta dedopevwv & caching (1)
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Eykupotnta dedopevwv & caching (2)

app > client C
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Evkupotnta dedopevwv & caching (3)
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app @ client C
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Eykupotnta dedopevwy & caching (4)
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app @ > client C read,-1

E read E
First read 1 :




Eyvkupotnta dedopevwv & caching (5)
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app @ > client C
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Eyvkupotnta dedopevwv & caching (6)




Eyvkupotnta dedopevwv & caching (7)
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Eykupotnta dedopevwv & caching (8)
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Evkupotnta dedopevwv & caching (9)
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Eykupotnta dedopevwv & caching (10)
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app "l client B
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Eykupotnta dedopevwy & caching (11)
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app @ client B
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Eykupotnta dedopevwy & caching (12)
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server

read i read,—l .
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Eykupotnta dedopevwv & caching (13)
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server

reac B ]
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Eykupotnta dedopevwv & caching (14)
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Eykupotnta dedopevwv & caching (15)
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Eykupotnta dedopevwy & caching (16)
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Eykupotnta dedopevwv & caching (17)
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Eykupotnta dedopevwy & caching (18)
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Eykupotnta dedopevwvy & caching (19)

__________________________________________________



Eykupotnta dedopevwv & caching (20)
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Eykupotnta dedopevwy & caching (21)
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Eykupotnta dedopevwv & caching (22)

app @ |« client A @
read v
« [
app @ client B
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Eykupotnta dedopevwv & caching (23)

app @ client A
« [
app @ client B
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Eykupotnta dedopevwv & caching (24)

app @ client A
« [
app @ client B
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Eykupotnta dedopevwv & caching (25)

app @ client A
« [
app @ client B
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read,t1l
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Eykupotnta dedopevwv & caching (26)
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Eykupotnta dedopevwv & caching (27)

app @ client A
« [
app @ client B
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Eykupotnta dedopevwv & caching (28)

app @ client A
« [
app @ » client B
write

__________________________________________________

__________________________________________________



Eykupotnta dedopevwv & caching (29)

app @ client A
« [
| write . server
app @ client B >

write . i .
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Eykupotnta dedopevwv & caching (30)

app @ client A
« [
| Ok, 12 server
app @« client B

write . i .
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Eykupotnta dedopevwy & caching (31)

app @ client A
« [
app @ client B @
write
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Eykupotnta dedopevwvy & caching (32)

app @ client A
« [
app @ client B
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Eykupotnta dedopevwv & caching (33)

app @ > client A
i read
é__:____:____:____:____:____:____:____:____:__._:._._:.Ti._._:._-_:._._:___ time()-t4 <freshT 7
app @ client B

app @ client C
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Eykupotnta dedopevwvy & caching (34)




Eykupotnta dedopevwvy & caching (35)
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Eykupotnta dedopevwv & caching (36)

app @ client A @
read
7 [
app @ client B
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Eykupotnta dedopevwv & caching (37)

app @ client A
o [
app @ client B
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Eykupotnta dedopevwvy & caching (38)

app @ client A
o [
app @ client B
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Eykupotnta dedopevwv & caching (39)
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Eykupotnta dedopevwv & caching (40)




Eykupotnta dedopevwv & caching (41)
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Eykupotnta dedopevwvy & caching (42)
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Eykupotnta dedopevwv & caching (43)
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Eykupotnta dedopevwy & caching (44)
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Eykupotnta dedopevwvy & caching (45)
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Eykupotnta dedopevwy & caching (46)

bl N e B time()-t7 <freshT ? 1
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Eykupotnta dedopevwvy & caching (47)
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Eykupotnta dedopevwv & caching (48)
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Eykupotnta dsdopevwy & caching (49)
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Eykupotnta dedopevwv & caching (50)
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Eykupotnta dedopevwy & caching (51)

__________________________________________________

Q
O
O
o
O
wn
o)
o
=
>
(_'_
o

__________________________________________________

__________________________________________________



Eykupotnta dedopevwv & caching (52)

app @ client A
| 98] | |
::::::::::::::::::::::::::::::::::::::::::::::::::‘,: TIOOALPETLIKN -
: | ameAevBepwon
app [ client B KPLPNG UVNNG
close '
\ ”
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Eykupotnta dedopevwv & caching (53)
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Eykupotnta dedopevwv & caching (54)
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Eykupotnta dedopevwv & caching (55)
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NFS vs tomtiko FS

e H avoryvwaon o€ ETUTIEOO EPOPUOYNC OEV ETULOTPEPEL
OTIOPAITNTO TNV TILO TIROOPATN €KOOON TWV
OEQOUEVWIV.

* O00 pKPOTEPN Elval N TN Trpesp TOOO UIKPOTEPN N
TIEOVOTNTA CLVETIELOCG OTNV VAYVWOT, GAAG TOOO
TILO OLXVN N ETUKOLWVWVIO TIOVW OTTO TO OLKTLO.

* M Trresn = 0 ylvetow eAeyxog og kK&Be ovoyvwon.

o [TOPEXETOU AOYIKO LOOOUVOUN CLVETIEIX |UE OUTH TOU
TOTIKOU OUOTNUOTOC OXOXELWV. \

o [TOPOTL UTTOPEL VO VIVEL KO(@UOTEpnuevn evnuepwﬁn
TOU EEUﬂr]pemm VIO LG GAAGYN EVOC TTEAQTN Héow
write, ouTo dev emtnpeadel TNV op@omm NG

EPOPHOYNG.



Movipottoinon aAAaywv oTov server

* Write-through: Ka@e oAAayn oTa OEOOUEVA TIOU
OTEAVEL EVOC TIEAXTNC UECW ULOC altnonc write
TIEPVOEL OTOV OLOKO TIPOTOU OTOAEL N eTtReBaiwon.

e AVENIEVO UTTAOKOPLOUO! TIEAXTN.

 Write-commit: ot atAAQyeC TTOL OTEAVOUV Ol TIEANTEC
KOQTIOLVTOL OTO ETITTEOO TNC KPUEPNCE UVAUNC TOU
Server Kol UOVIHOTIOIOUVTOL OPYOTEQQ, TL.X. OTOV N
EPOPLOYN KAELTEL TO APXELO (N KOAETEL Tsyn()

e MELWPEVO UTTAOKOPLOUO TIEAGTN, TIBoWOTN T
OIOVVETIELOIC O€ TLEPLTTTWON BAXPNC/ETTONVEKKIVNONG
TOU Server. |
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ANDREW FILE
SYSTEM (AFRS)




Andrew File System (AFS)

e EEEALEN TOL NFS yia TTILO ammOdOTIKN LUTTOCTAPLEN TTOAU
LEYAAOL OPLOUOU TIEATWY KL apyO OIKTUO.

e Ol TIEAUTEC UTIOPEL VO BPLOKOVTOL OTIOVONTIOTE OTO
OLOOIKTLO — O€ OLOPOPETIKEC TIOAELL/ XWPEC.

* A€V ETILXELPELTOU TIOPOXN TNC (OLOC CLVETIELOC i Ve
OLUBATIKO/TOTIKO CUOTNUO COXELWV.

* 2NUOCLOAOYIO CUVOOOU (session semantics).

* H ETIKOWWVION OVOEDCO OE TTEAXTN KoL EELTINPETNTN
VIVETOL LOVO OTO QVOLYUOL / KAELDOLUO EVOC OXOXELDL.



ALOXELPLON XWPOU OVOUATWYV

 To AFS oplel Evav eviaio KaBOAIKO XWPO OVOLXTWV.

« O)NoL oL €uTNEETNTEC TOU AFS (TTOu LTTGYOVTOL OTOV
OLO OPYOVIOUO) VIOBETOUV TOV (OO XWPO OVOUGTWV.

e ALOPOPETIKOL LTTOXWPEOL UTTOPEL VO avaTeBouy o€
EEXWPLOTOUC EEUTINPETNTEC.

* OL TIEAXTEC TIPOCGPTOLVY TOUG UTIOXWPOVC Touv ‘AFS e
TTPOKOBOPLOUEVO ONUELD TOL TOTIKOU CUOTNUXTOC
APXELWV — KOTO OLUBOON KOXTW OTTO TOV KATAAOYO |
/afs.

* ATIO TN OTLYHN TIOU 0KOAOLBOETOL QUTH N cVUBOON,

OAOL Ol TIEAXTEC «BAETIOUV» TOUC LOLOVC LTIOXWPOVG
ot (Sl ONUELD TOU TOTIKOU QUOTHHATOC QPXEIIV:



APXLTEKTOVLKI TIPOCEYYLON

* Venus/Vice: Aoyloulko TteAatn/eEumtnpetntn AFS.

* YAOTIOLOUVTOL TIOVW OTTO TO AELTOUVPYIKO CUOTNUO
OTO ETUTTEOO TOU XPNOTN.

e 2TO AEITOVPYIKO TOL TIEANTN YIVETOL TIOPEUBOON ETOL
WOTE Ol KANOEIC open/close Twv Ecpcxpuovu)v Vol
mpowbBouvTol oTo Venus.

« Ol AelToupylec read/write yivovTol o€ TOTIKO
OPXELDL.



APXLTEKTOVLKI TIPOCEYYLON

AFS

. protocol

Application AFS client
read open t
- write close
' File Systern API
A 4 t J
Unix
FS
kernel
"""""""""""""""""""""""""""""""""" client

AFS server

A

File System API

server

Unix
FS
kernel



Baoikd povtéAo Asttovpyiog

« OTOV KOAELTOIL N open, TO APXELD OV TLYPUPETAL
OAOKANPO OO TOV €EUTINPETNTN OTOV TIEAXTN.

¢ VIO LUEYOAX OIOXELO VIVETOL OTOOLOKN UETAUPOPAL.

* APOU OVOLXTEL EVOL OPXELOD, N EQAPUOYN TIPOOTIEANCEL
TO TOTIKO OVTLYPOPO, XWPLE TIOPEUBOON TOU
AOYIOUIKOU TTEATN Tou AFS.

« Ol AelTovpyleg read/write ekTeAOUVTOL OTO TOTUKO
QVTLYPOPO, XWPLG EVNHEPWON TOU EQUTINPETNTN. -

e TUXOV CAAOYVEC TIOU TIPOYUOTOTIOLOUV Ol EQPOPUOVEC
ueTodldovTal oTov server otav KAnBel n close.

o Tt TOTUKA OVTLYPOPO EVOL KOVOVIKO OOXELC TIOU
OLXTNEOVVTAL OE TIEPITTTWON ETTAVEKKIVNONC.



Eldomoinon akupwaong avtiypa@ou

* O server dLOTNPEEL PO ALOTO TIEAXTWY TIOU KPOTOVE
AVTLYPOPO EVOC QPXELOL (N EVOC TOUOD).

* OTOV eV TIEAQTNG OTELAEL ULOE CAAQYEVN EKOOON
TOU OPXELOU, O server elO0TIOLEL TOUC LTTOAOLTIOUC
TIEAOTEC Ueow €voC callback akupwonc.

» OTOV evoC TIEAGTNC AGPBEL TNV ELOOTIOINGCN, ONUELWVEL
TO TOTILKO QVTLYPAPO WC GKLPO, KAl Bal TO avovEWOEL
TNV ETTOUEVN (POPG TIOL B TO QVOLEEL O EQAPLIOYN.
’E?\eyxoq gugle eympémmq TOU TOTIKOU o<vnypc’><cpou
EVOC TIEAQTN YIVETOU HOVO OTOV OVOLYETAL TO o<pxao

e X € TIEPITTTWON ATTOCVVOEDNC, O TIEANTNC lval

LTTELOLVOC VO EAEYEEL TNV CUVETIELX TWV OV TLYPXPWY |
TOU KOL VO VOVEWOEL TNV EYYPAPN TOU OTOV Sefver.

@



MovtéAo Asttovpyiag AFS (1)
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MovtéAo Asttovpyiag AFS (2)
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MovtéAo Asttovpyiag AFS (3)
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app > client C
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MovTtéAo Asttovpyiag AFS (4)
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app » client C
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MovtéAo Asttovpyiag AFS (5)

app client A
app client B

C
app @ client C
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MovtéAo Asttovpyiag AFS (6)

app client A
app client B

C
app @ client C
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MovtéAo Asttovpyiag AFS (7)
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MovtéAo Asttovpyiag AFS (8)

app client A
app "l client B Pever
open fetch
C
app @ client C

__________________________________________________



MovtéAo Asttovpyiag AFS (9)

app client A
J o : server
app | clientB [«
open B
app @ client C 3
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MovtéAo Asttovpyiag AFS (10)
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MovTtéeAo Asttouvpylag AFS (11)
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MovTtelo Asttouvpylag AFS (12)
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MovtéAo Asttovpyiag AFS (13)
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MovtéAo Asttovpyiag AFS (14)
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MovtéAo Asttovpyiag AFS (15)




MovtéAo Asttovpyiag AFS (16)




MovtéAo Asttovpyiag AFS (17)

app @ |« client A
open .
app @ client B
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MovtéAo Asttovpyiag AFS (18)

app @ client A
app @ client B
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MovtéAo Asttovpyiag AFS (19)

app @ client A
app @ client B
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MovtéAo Asttovpyiag AFS (20)

app @ client A
app @ client B
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MovtéAo Asttovpyiag AFS (21)
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> VUVETTELN

« OTOV eVoC TTEAQTNG OVOLEEL Evar apxelo, Ba Aafel TNV
TILO TTPOOPATN EKOOON TIOU £XEL O EUTINPEETNTNC.

o AUTI UTTOPEL VO EVOL NON «TTOALOY.
* KOToloC GAAOC TIEANTNC UTTOPEL VO EXEL KOVEL OAAQYEC

OTO QPXELO, OAACL VO UNV EXEL OTELAEL TNV o<7\7\o<vuevn
£KOOON TOL OPXELOV OTOV EEUTINPETNTH.

* ATIO TN OTLYMN TIOL EVOC TIEAXTNC QVOLEEL EVOL OIPXELO,
OEV «BAETIED TIC OTIOLEC OAAYEC YIVOVTAL OTEO
OAANOUC.

* [1pETIEL VO KAELOEL KOl VO EQVOVOLEEL TO OIPXELO (Lot VoL
EVEPYOTIOINOEL N OLXOIKAOIX EAEYXOL O€ ETUTTEOCO AFS).



KAstdwpo apxeiwv aro tov rteAatn (1)

 To AFS KpOTO KOTOOTOON VI KOBE TTEANTN TTOU
OLATNPEL EVA EYKLPO AV TLYPUPO EVOC APXELOVL, ETOL
UWOTE VO UTTOPEL VoL OTELAEL ELOOTIOINTELC AKUPWONC.

* MTTOpEL V& UTTOOTNPLXOEL KOL TO KAELOWUOL OPXELLWIV
(OTTWC KO OTO TOTUKO CUOTNUO OPXELWY), ETOL WOTE
VO OTTOPEVYETAL «OVTOYWVIOTIKN» TTpooBaan. -

* Ouwcg, oe Tteplmtwon PAXPNC, EVaC TIEAXTNC UTTOPEL
VO NV TIPOAGBEL VO EEKAELOWTEL EVA OIPXELO.

e [peTTEL VO LAOTIOINOEL KATOAANAOC UNXAVIOUOC .
EVTOTILOPOU KOl OV TILETWTILONC PACBWY, WOTE VX
OTIOPEVYETAL N ETT XOPLATOU AVOUOVE CAAWY
TLEAOTWOV.



KAstdwpo apxeiwv arto tov TteAatn (2)

fcnt (LOCK) write(..) fcnt1 (UNLOCK)

TieAdTng A
LOCK\ OK/ UNLOC\ /)K
e€LTINPETNTNC
A AlB X|s

LOCK OK

TieAdTng B

fcnt (LOCK) write(..)
“ ¢

®



KAstdwpo apxeiwv arto tov mteAatn (3)

fcntl(LOCK) write(..)
TieAdTng A
LOCK
e€LTINPETNTNC
TieAdTng B

fcntl(LOCK) write(..)
B ¢

®



AVTILETWTILON OLOUEPLOUOV OLKTLUOV

e O server UTopel VoL KUPWOEL TO KAELOWUO EVOC
TLEAXTN), TIOPOTL XUTOC EEAKOAOLBEL VO LPLOTATAL.

* EvoC GAANOC TTEAQTNG UTTOPEL VOL OAAGIEEL TO IPXELO.
e OO TIPOKLYPOULV 2 OLUPOPETIKEC EKOOTELC,

* EVTOTILIONOC «OUYKPOLONC» YIVETOL e TNV fonBela
ETUTIAEOV TTANPOPOPLAC EKOOONG TOU OPXELOU.

* AplBLOC ekdoonc oTov eEuTtnNEETNTN: Vs.
* ApIBLOC avTLypapou oToV TTEAQTN: VC = V5. -
* AANOYN apxelov otov TeAatn: Ve = Ve + 1.

e O €EUTINPETNTNG OEXETOU L0t XAACYEV EKéSOOn QRO
VOV TIEAOTN povo av: Ve = Vs + 1.



AVTILETWTILON OLOUEPLOUOV OLKTUOU

resolution requires
human intervention

fcntl(LOCK) write(..) fcntl (UNOCK)
TieAdTng A
LOCK NOK
ECUTINPEETNTNG °
UTINPETNT
A NER)E X
LOCK OK,5 | UNLOCK,6 OK
TTEAXTNG B '

fcntl(LOCK) write(fd,..)



