Baoikec AsIToupyiec GUCTANATOC
navw o€ apyeia 0cdoUEVWV



Baoikec Aeitoupyiec (1)

e int open(const char *path,
int flags, mode t perms)
e AVOIYEl TO APXEIO HME OVopa path (av oupnepiIAapBaveral
£va povondari KaTaAOywv, auTo Npenel non va ugiotarat)
e H emBupntn npocoBacn npoadiopileTal oW flags
e O RDONLY,O WRONLY,O RDWR: d1GBacpa, ypayiyo, kai Ta duo
e O APPEND, O TRUNC: NpooBnKn oTo TEAOG, KOWILO apxEiou
- O CREAT: dnpioupyia apxeiou, av dsv unapxel non
e O EXCL: Ma{i p€ O CREAT, anoTuyxia av TO apxeio unapyel
e O1 adeiec npocBaonc npoadiopilovTal HEOW perms
e okTadikn TIUn (N.x. 0700) r oupBoAikn oTabepa (N.x. S IRWXU)
e AauBavovTal unown PoOvo oTav dNUIOUPYEITAl Eva VEO apXeio
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MNeprypapeic apxeiwv (file descriptors)

2€ NEPINTWON EMITUXIAC, N open EMIOTPEPElI TOV AEYOUEVO
neprypagea apyeiou (file descriptor)
O1 NEPIYPAPEIC apXEIWV ElvVAl AKEPAIOI

e OV UNApxel €10IKOC TUNOC OEOOUEVWV YIa apxeia

O nepiypapeac apxeiou nou €NICTPEPETAl XPNOIKUOMNOIEITAl
OTNV ouveEXEla w¢ avagopa (reference) oTo apyeio

'OAec o1 Baaoikec AsIToupyiec apxeiwv OexovTal
wC NAPAPETPO £vav nepiypaPea apyeiou (akepaio)
e M.X. IO aKEPAIA TIUA MNOU ENECTPEYE N open

MepIoOOTEPA YIA TOUC MEPIYPAPEIC APXEIWV, ApyoTEPA ...
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Baoikec Asitoupyiec (2)

ssize t read(int fd, void *buf, size t n)
e avayvwon Oedouevwy ano To apxeio

ssize t write(int fd, void *buf, size t n)
o gyypa@n dedoUEVWV OTO ApPXEIO

off t lseek(int fd, off t pos, int whence)
e HEeTAkivnon 6£ong avayvwong/eyypa®ng

int ftruncate (int fd, off t length)

e KOWIHO/ENEKTAOT TOU APXEIOU

int fsync(int f£d)

e oUyXpoOVN anofnkeuon 6douEVWY oToV OioKO

int close(int fd)

e KAEIOIHO TOU NEPIYPAPEA APXEIOU
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int f£d;
char str[]="hello world";

write (fd, str,5);
write (fd, &str[5], 06) ;
write (fd," :-)",4);

fd=open ("test", 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;

\O

str

68|65|6C|6C|6F|20|77|6F|72

6C

64

00
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int f£d;
char str[]="hello world";

write (fd, str,5);
write (fd, &str[5], 06) ;
write (fd," :-)",4);

test

fd=open ("test", 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;

\O

str

6C

00
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int f£d;
char str[]="hello world";

write (fd, str,5);
write (fd, &str[5], 06) ;
write (fd," :-)",4);

test

fd=open ("test", 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;

\O

str
68|65|6C|6C|6F|20|77|6F]|72

6C

00

o)

—/
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int f£d;
char str[]="hello world";

fd=open ("test", 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
write (fd, str,d);

write (fd, &str[5], 06) ;

write (£d," :=)",4);

Strhello w|lol|lr|1l]|d]|\O
68|65|6C|6C|6F|20|77|6F|72|6C|64|00
MI@

(0 1

V_ VWV VWYV
test 68|65|6C|6C 6FT20 17|6F|72|6C|64

N\
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int f£d;
char str[]="hello world";

write (fd, str,5);
write (fd, &str[5], 06) ;
write (fd," :-)",4);

test

fd=open ("test", 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;

/0

str

6C

20

3A|2D

29

S

68|65|6C|6C|6F|20|77|6F|72

6C

3A

g
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int f£d;
char str[]="hello world";

write (fd, str,5);
write (fd, &str[5],06) ;
write (£d," :-)",4);

test

fd=open ("test", 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;

\O

str

6C

00

S

68|65|6C|6C|6F|20|77|6F|72

6C

64

20

3A

2D

29

g
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test

lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);
ftruncate (£d, 5) ;
write (fd, str,5);

close (f£d) ;

str

\O

00

S

68|65|6C|6C|6F|20|77|6F|72|6C|64

20

3A

2D

29

g
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test

lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);
ftruncate (£d, 5) ;
write (fd, str,5);

close (f£d) ;

str

S

68|65|6C|6C|6F|20|77|6F|72|6C|64|20|3A|2D|29

g
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test

lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);
ftruncate (£d, 5) ;
write (fd, str,5);

close (f£d) ;

str

S~ S
~ ~
~. ~.
~ ~

S~ S S
~ ~ ~
~, ~, ~,
~ ~ ~
~. ~. ~.
~ ~ ~
S~ ~

.o
~,
S~
~. ~.

Ss Ss
. s
~, ~,
Ss.
~,

~
~~~~~~
~ ~
~ <
<

~.
Ss
Ss
~
~.

~
S~

S

=
S

.o
~,
~
~.

Seo
~
s
~

~
~~

~.
~
~~

68|65|6C|6C|6F|20|77|6F|72|6C|64
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lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);

9 ftruncate (£d, 5) ;
write (fd, str,5);

close (f£d) ;

str

N
<)
(
N
W
) )
N\ »

cET64

ND

test 68|65|6C|6C|6F

a

)
\_l\)_:\c)

—/

MpoypappaTiopog II 14 lalis@inf.uth.gr



test

lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);
ftruncate (£d, 5) ;
write (fd, str,5);

close (f£d) ;

file position does
NOT change!

hlel|l|1]|o - ) 11d|\O
str
68|65|6C|6C|6F|20|3A|2D[29|6C|64|00 /
: . |
ss[esleclecler, | | | | | | [ | |
0 O R
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lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);
ftruncate (£d, 5) ;

== Wwrite (fd, str,5);

close (f£d) ;

str

o)

test

N

_ Y
binary zero values
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test

lseek (fd, (off t)-3,SEEK CUR);
read (fd, &str[6], 3);
ftruncate (£d, 5) ;
write (fd, str,5);

close (f£d) ;

str

\O

00

o)

68|65|6C|6C|6F|00(00|00|{00|00(00

00

00

00

00

68

65

6C

6C

oF

g
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Mpoooxn!

e Ol read/write PUnopei va gnv diapacouv/ypayouv
ooa bytes {nNTnos o NnpoypaupaTioTNC
e auTO O¢V sival (anapaitnTa) Aaéoc N npopAnua
o [penel va EAEYXETAI N TIUN ENICTPOPNC, Kal
av xpelaoTel va enavaAn@Oei n KANon woTe
va diafaocTouv/ypa@Touv Ta unoAoina bytes

e Olwrite/close O€vV diVOUV EYYUNOEIC OXETIKA
LE TNV anobnkeuon Twv 0eO0UEVWY OTOV OIOKO

e TO ASITOUPYIKO KpATA OEOOPEVA OE «KPUPN» MVAUN
Kal Ta anodnkeuel oTo 0ioKo acuyypova/apyoTepa — YIATi;

e H ouyyxpovn anobnkeuon 0edOUEVWV OTO HETO
anoBnkeuonc (0ioko) yiveTal Ne £sync
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Anouakpuvon apyeiou

e int unlink(const char *path)
e KATAPYEI TOV OUVOECHO OTO ApPXEio
e Av dgv unapxel AANoC oUVOECHOC O€ AuTO TO APXEIO,

TO apyeio kabioTraralr anpooneAacTo Kal dlaypa@eTal
e OTAV KAEiOEl Kal 0 TEAEUTAIOC NEPIYPAPEAC OE AUTO

e Anuioupyia NPoocwpIvoU apxeiou nou dlaypaPeTal
OTav TO NPOypPauua TEPUATIOTEN N KAEIOEI TOV NEPIYpAPEa

fd = open ("tmp",O0 RDWR|O CREAT|O EXCL,0077);
unlink ("tmp") ;

close (fd) ;
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KaBiepwpevol nepypageic apxeiwv

Ynapxouv 3 CUYKEKPIPEVOI MEPIYPAPEIC APXEIWY,
Mou £X0OUV KabiEpwuEVN/npokabopioPevn Xpnon
KaBiepwpevn gicodoc (standard input)

« STDIN FILENO (0)

KaBiepwpuevn €€0d0¢ (standard output)

« STDOUT FILENO (1)

KaBiepwpevn €€0doc¢ AaBwv (standard error)

« STDERR FILENO (2)
AvTioToIxoUV (OUVNBWC) OTNV «OUOKEUN TEPUATIKOU»
(tty) nou xpnoiponolei 0 XpnoTne ToUu NpoypapuaToc

« 0 -> NANKTpPOAOYIO, 1, 2 -> oBovn
e QuTAa Oev cival apxeia
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Mepiypageic Apxeiwv
(file descriptors)
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Mepiypageac apxeiou

e 'OTav QVOIYETAI £vA APXEIO, TO AEITOUPYIKO EMICTPEPEI
evav akepalo nepiypagea (file descriptor) peow Tou
OMnoiou NpaypartonolouvTal ol AEIToUpYieC npooacng

e OiveTal WC NAPAPETPOC OTIC read, write, close, ...

e 'Eva npoypappa Punopei va dnuioupyei/diaTtnpei
EEXWPIOTOUC NEPIYPAPEIC YIa TO idI0 apyEio

o KaOs neprypageac «exer» Tnv OIkn Tou BEoN
avayvwonc/syypa@nc navw oTo dpyeEio

o AEITOUPYIEC NOU EKTEAOUVTAI JECW EVOC NEPIYPAPEQ
oev ennpealouv Tnv B£on avayvwon/syypaPnc
TV AWV NEPIYPAPEWV
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fd1 fd2 -

dCCeSS dCCesS

structure operating system structure
|
L

— T
— D

(0

U\ /
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2);

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

MpoypappaTiopog II 24 lalis@inf.uth.gr



int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2);

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

fdl

test
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2);

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

fdl  fd2

0]

test ||
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (f£fd2,"a superb", 8);

ftruncate (£dl, 2) ;

write (£d2, "lecture",7);

close (fdl) ;

close (£d2) ;

fd2 fd1l

o)

test a blo|lr|i|n|g lle|jc|t|lu|r]| e

yla va €ival nio euavayvwaoTeC ol TIUEC TwV bytes,
edw napouaialovTal Pe epunveia ASCII
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2);

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

fd2 fd1l

o)

test
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

== ftruncate (£dl,2) ;

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

fd2 fd1l

o)

test
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2) ;

write (£fd2, "lecture",7);

close (fdl) ;

close (£d2) ;

fd2 fd1l

6)
)

a1 T O T A A A
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2) ;

9 write (£fd2, "lecture",7);

close (fdl) ;

close (f£d2) ;

fd2 fd1

o)
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2);

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

o)
«

test a volNolvo[No|No[\o| 1 ]lelclt]lulr]e
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
fd2=open ("test",0 RDWR,O0) ;

write (fdl,"a boring lecture",16);

write (£fd2,"a superb", 8);

ftruncate (£dl, 2);

write (£fd2, "lecture",7);

close (fdl) ;

close (fd2) ;

o)
«

test a volNolvo[No|No[\o| 1 ]lelclt]lulr]e
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Aopun npoofaonc

e 'OTaV aVOIYEl EvA APXEIO, TO AEITOUPYIKO ONUIOUPYEI
(eowTePIKA) MIa EexwpioTn SO NPOcBacnc

e H doun npocBaonc nepiexel nAnpogopia yia 1o €idog
npooPacnc oTo apyeio (mode OTNV open) KABWC Kal
yla TNV Tpexouad Beon avayvwong/eyypa®nc

e To AsiToupyiko diaTtnpei (EoWTEPIKA) Evav mivaka
ano OEIKTEC OTIC OOUEC NPOCBACNC NOU £XOUV
dnuioupynBei oTo NAaicIo KABs NpoypAPHATOC

e O nivakac autoc dev €ival Aueca nNpooneAdcIPOC
ano Tov kKwoika TNc epappoync (eninedo xpnoTtn)
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Ti €ival TEAIKG 0 NEPIYPAPEAC APXEIOU;

e H B€on oTov nivaka onou BpiokeTal 0 OEIKTNG OTNV
vea doun npooBacnc nou dNUIOUPYNONKE HECW open

e Eival evac «anAoc» akepaiog

e XTIC AEITOUPYIEC read, write, close OgV NPENEI
anapaitnTa va doBsi Yia TIYN NoU ENECTPEYE N open
e Mnopei va d00¢i pia onoladnNoOTE TIUN AKEPAIOU
e E gUBUVN TOU NPOYPAUUATIOTN
e n.X., NpokaBopiopevec TieC 0,1,2 yia stdin, stdout, stderr
e Oa xpnoiponoinBei n (onoia) doun npoopacng
«TUXAIVE» va BPIOKETAlI O€ AUTN Tn B€0n Tou nivaka

MpoypappaTiopog 11 35 lalis@inf.uth.gr



KouBoc nAnpogopiac i-node

e [a kaBe avoIxTo apxeio, To ASITOUPYIKO OlaTnpEl
uia &exwpiotn dopn (information node) onou
anoBnkeuovTal dIaPopeC NANPOPOPIEC

e 10I0KTATNC, opada

e Adclec npoopaong

e lEyeBOC, apIBUOG Aok

e ApIBPOC CUOKEUNC MOU BPICKETAI TO APXEIO

e Ypovoo@payida npoo@aTnc npooBaonc/aliaync
e OedONEVA MOU KPpATIOUVTAl MPOCWPIVA OTNV KVAUN

e [a kaBe avoIxTo apxeio, unapxel HOvo €va i-node,
OTO 0rnoio ouvdeovTdl OAEC oI DOPEC NPOGRaonc

e To i-node pnopei va npooneAaoTEl HEOW
TWV AEITOUPYIWV stat, 1stat, fstat
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<---- ©

<----

<---- N

3
v

4
v

free slots

AN

-

~

file descriptor table

A 4

access
structure

A 4

access
structure

—
\

(0

o)
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file descriptor table

AN
4 A

<---- O
<----
<---- N

4 free slots
v

A 4

access
structure

A 4

Blan gt

access
structure

—

\

(0

T fle
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AvTiypapn NEPIYPAPEWY APXEIWV
&
AvakaTteuBuvon EE



AvTiypapa nepypapemwyv

e int dup (int £d): ONUIOUPYEI Eva avTiypapo
TOU nepiypa®ea £d, nou deixvel atnv idia doun
npoofacnc, Kal ENCTPEPEl TNV B£0N TOU VEOU
NepIypagea oTov nivaka Twv dopwv npooBaonc

« int dup2 (int fd, int id): OnUIOUpPYEi Eva
avTiypago Tou £d, otnv 6€on id Tou nivaka

e av aTtnv 6gon id ndn unapxel OsikTNG o€ KAnolia
aA\n doun NpooBaonc, YiveTal avTikaraoTaon

e Ta avTriypaga dcixvouv otnv idia doun npocaonc
e £YOUV TNV id1a Beon avayvwoncg/eyypaPng
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<---- W
<---- B

file descriptor table

A 4

access v
structure access
structure
device/file
device/file
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3 4 5 next free slot
file descriptor table [ dup (3) ;
access p v
structure access
structure

[ device/file }
[ device/file }
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file descriptor table

<---- W

<---- B

<---- U

A 4

dCCesS

A

structure

device/file
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. _ -
file descriptor table dup? (4 ’I 3):;
L
access ) v
structure > access
structure

[ device/file }
[ device/file }
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<---- W
<---- N
<---- U

file descriptor table

access ) v
structure R access
structure
device/file
device/file
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;

fdl

test
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;

fd1,fd2

test
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;

fd1,fd2

D

o)

test hlal|v|e a n|i|cl|e
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;

fd1,fd2

o)

test hla|v|e a n|ijcje dlal|y
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;

o)

test hla|v|e a n|ijcje dlal|y
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int fdl, £d2;

fdl=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU);
fd2=dup (£dl) ;

write (fdl, "have a nice",11);

write (£d2," day",4);
close (fdl) ;

close (£fd2) ;

o)

test hla|v|e a n|ijcje dlal|y

MpoypappaTiopog 11 52 lalis@inf.uth.gr



Eico®oc-£€000C NpoypappaToC

e Kata ouppBaon, ol 6ocic 0, 1 kar 2 Tou nivaka
dopwv nNpoofaonc nailouv EEXWPIOTO POAO
e KaBIEPWHEVN €i0000C, ££000C, ££000C AaBwV

e ApYIKQ, OTIC BE0EIC AUTEC anoBnkeuovTal OOUEC
npoofacnc yia TNV TEPUATIKN CUOKEUN MECW TNC
onoiac yiveral n aAAnAenidpacn Pe ToV XpNoTN

e 0 = €i00d0C TEPUATIKOU = NANKTPOAOYIO
e 1,2 = £€odoC TEPUATIKOU = 0080VN

e Q1 avTioToIxec douec npoofacnc dnuioupyouvTal
ano To AEITOUPYIKO / NEPIBAANOV EKTEAEONC, XWPIC
va NPENEI va YPagpTEl/eKTEAEOTEI KWOIKAC EPAPUOYNC
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<---- O
<----
<---- NI

file descriptor table

access ) v
structure - access
structure
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file descriptor table

<---- =

<---- N

dCCess

structu

MpoypappaTiopog 11

scanf(...);

read (0, ...);

A 4

dCCess

55

Y

structure
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printf (...);

<---- O
<---- b
<---- NI

file descriptor table write(1,...);

access
structure

A

Y

Structure
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AvakaTteuBuvaon €10000U/eE000U

H gicodoc/e€0d0oC evOoc npoypapuaToc O€v givai
NAayimwPEVN OTNV TEPUATIKN CUOKEUN TOU XPNOTN
AuTO nou sival nayiwpevo (kabapa we cuupaon)
gival o pOAOC TwV dOUWV NPOGaonc rnou
«TUYaiver» va BpiokovTtal oTIc Beoeic 0, 1, 2
Mnopei va yivel avTikaTtaoTaon Twv OoHwV
npoofacnc nou BpiokovTal € auTeC TIC BECEIC

e LE dup2, KATA TNV JIAPKEIA TNG EKTEAEONC

e 0l vEEC OONEC NPOCPAcNG NPENEI Va £XOUV

avoi&el yia diaBaopa kal ypayiyo, avrioToixa

AUTO YIVETAI EV ayvoia Tou Onolou KwOIKA £XEl NON
VpPapTEI Va Xpnoiuonolei Touc nepiypageic 0, 1, 2

* M.X., HEOa ano KANOEIC TWV scanf/printf
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printf (...);

<---- O
<---- =
<---- NI
<---- W

file descriptor table write(1,...);

access
structure

A

Y

structure

A 4

access
structure
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<---- O
<---- =
N

9-
—l---- W

file descriptor table v dup2 (3,1) ;
access ) v
structure | ¢+ | access
v structure
N access
structure
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printf (...);

file descriptor table write(1,...);

access
structure

A 4

A

access
structure
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file descriptor table

dCCess

structu

MpoypappaTiopog 11

61

O 1 2 3
! ! ! ! scanf(...);
Vv Vv v
read (0, ...);
access
v structure
R access
structure
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file descriptor table v

dup2 (3,0) ;

access PR v
structure access
v structure
_ access
structure
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file descriptor table

access
structure

MpoypappaTiopog 11

scanf(...);

read (0, ...);

63

A 4

access
structure
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int fd, oldout, oldin;
char buf[l6];

fd=open ("test™, 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

oldout = dup (STDOUT FILENO); // copy stdout

dup?2 (fd, STDOUT FILENO); // redirect stdout to fd
printf ("hello world again\n");

dup2 (oldout, STDOUT FILENO); // restore stdout

W —
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int fd, oldout, oldin;
char buf[l6];

—2>| fd=open ("test",0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

oldout = dup (STDOUT FILENO); // copy stdout

dup?2 (fd, STDOUT FILENO); // redirect stdout to fd
printf ("hello world again\n");

dup2 (oldout, STDOUT FILENO); // restore stdout

W —

fd

test
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int fd, oldout, oldin;
char buf[l6];

fd=open ("test™, 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

oldout = dup (STDOUT FILENO); // copy stdout

dup?2 (fd, STDOUT FILENO); // redirect stdout to fd
printf ("hello world again\n");

dup2 (oldout, STDOUT FILENO); // restore stdout

test

\ n

W —

fd
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int fd, oldout, oldin;
char buf[l6];

fd=open ("test™, 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

—3 | 0oldout = dup (STDOUT FILENO); // copy stdout

dup2 (fd, STDOUT _FILENO); // redirect stdout to fd
printf ("hello world again\n");
dup2 (oldout, STDOUT FILENO); // restore stdout

oldout

- o 1

fd

test
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int fd, oldout, oldin;
char buf[l6];

fd=open ("test™, 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

oldout = dup (STDOUT FILENO); // copy stdout
9dup2(fd,STDOUT_FILENO); // redirect stdout to fd
printf ("hello world again\n");

dup2 (oldout, STDOUT FILENO); // restore stdout

oldout

- o ]

fd

test
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int fd, oldout, oldin;
char buf[l6];

fd=open ("test™, 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

oldout = dup (STDOUT FILENO); // copy stdout

dup?2 (fd, STDOUT FILENO); // redirect stdout to fd
-€>’printf("hello world again\n");

dup2 (oldout, STDOUT FILENO); // restore stdout

oldout

o)

test hjle|l|1l]| o wlo|r|1l]|d alglalil|ln\n

O
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int fd, oldout, oldin;
char buf[l6];

fd=open ("test™, 0 RDWR|O CREAT|O TRUNC,S IRWXU) ;
printf ("hello world\n");

oldout = dup (STDOUT FILENO); // copy stdout

dup?2 (fd, STDOUT FILENO); // redirect stdout to fd
printf ("hello world again\n");

=2 dup2 (oldout, STDOUT FILENO); // restore stdout

oldout

fd
19

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

J

O
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9 printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

oldout

fd
19

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

J

O
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printf ("hi\n") ;

—ﬁ)»scanf("%s",buf); printf ("$s\n",buf) ;

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

hlell|1]o|\n oldout hlel1l]|1

fd
19

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

J

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

9 lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

oldout

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

=3 01ldin = dup (STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

oldin oldout

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

o)

J

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

===p dup2 (fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

oldin oldout
-*l_ 0 1

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

o)

J

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
== scanf ("ss",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

oldin oldout

| ot fd

o)

test hle|l|1l]| o wlo|lr|1l|d alglalil|ln\n

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

== dup2 (0ldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

oldin oldout

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

fd
19

o)

J

O
MpoypappaTiopog 11 77 lalis@inf.uth.gr



printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin

== Close (fd) ;

close (oldout) ;
close (oldin) ;

oldin oldout

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

o)

J

O
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printf ("hi\n") ;
scanf ("%s",buf); printf ("%s\n",buf);
lseek (fd, 12, SEEK SET);
oldin = dup(STDIN FILENO); // copy stdin
dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);
dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;
==3p Close (oldout) ;
close (oldin) ;

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

J

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

==3p Close (0ldin) ;

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

J

O
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printf ("hi\n") ;

scanf ("%s",buf); printf ("%s\n",buf);

lseek (fd, 12, SEEK SET);

oldin = dup(STDIN FILENO); // copy stdin

dup2 (£fd, STDIN FILENO); // redirect stdin to fd
scanf ("%$s",buf); printf ("%s\n",buf);

dup2 (0oldin, STDIN FILENO); // restore stdin
close (f£d) ;

close (oldout) ;

close (oldin) ;

o)

test hle|l|1l]| o wlo|lr|1l|d alglaliln\n

J

O
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AvakaTeuBuvon kai stdio

e H ypnon TnC stdio Pe avakaTeubBuvon TNC
£10000U/€E000U O apxeia OV €ival EVTEAWG
diagpaving

e Av n stdio Xpnolgonoin®si os npwTn pAcn PE ThV
kaBiepwpuevn €il0000/€€0d0 va deixvel 0TV CUOKEUN
TEPUATIKOU, N noAiTikn €ivail line buffered

e QKOMa Kal av akoAouBnoel avakaTeubuvon o€ apxeio

e Av n stdio Xpnolgonoin®si os npwTn pAcn PE ThV
kaBiepwpuevn €icodo/€€0do va deixvel NOn o€ apxeia,
n noAirikn €ivai fully buffered

e VIa va ypapTouv dedopeva oTo apxeio npenel va {nTnoei
pnTa 1o adeiacpa TnG evOIAUEDNC anoBnknG HE £flush
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int f£d;
fully buffered

fd=open ("test";0 WRONLY|O CREAT|O TRUNC,S IRWXU) ;
dup?2 (fd, STBOUT FILENO); /* redirect stdout to fd */
ello world\n");

int f£d;

IBEEE("somerhing to set policy to line-buffered\n");
fd=open ("tgst", 0 WRONLY|O CREAT|O TRUNC,S IRWXU);
dup2 (£d, 8TDOUT FILENO); /* redirect stdout to fd */
"hello world\n");

line buffered

MpoypappaTiopog 11 83 lalis@inf.uth.gr



