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#14 | nEPICOOTEPA YIA TOUC NEPIYPAPEIC
apxeiwv kal avakateubuvon E/E
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EowTepikn dopn npocfaonc apyeiou

e 'OTav avoiyel Eva apxeio, TO AEITOUPYIKO ONUIOUPYEI
(eowTePIKA) HIa EexwpioTn dopn NpooBacng

o HETAEU AAWV, NEPIEXEI MANPOPOPIA YIa TNV avTioToIXn BEon
avayvwong/eyypapnc navw oTo apxeio

e To AeIToupyIkO dlaTnpei (EOWTEPIKA) Evav mivaka
ano OEIKTEC OTIC OOUEC NPOCBACNC NOU EXOUV
dnuioupynBei oTo NAAicIo KABs NpoypAPKATOC

e AUTEC oI dopEC NpooBacnc dev eival Aueca NPooneAACIUEC
ano Tov KwdIKa TN EpapPoync — yiaTi;

o KaBe doun npooPaonc deixvel 0To inode Tou apyeiou
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T1 €lval TEAIKG 0 NEPIYPAPEAC APXEIOU;

e H ©€on oTov nivaka onou BpiokeTal 0 OEIKTNG OTNV
vea dopn npoofacnc nou dnUIoUPYNBNKE HECW open

e O1 AeITOUpYIEC read, write, close NAIPVOUV AUTOV
TOV AKEPAIO WC NAPAUETPO, ETOI WOTE TO AEITOUPYIKO
va xpnoiponoinoel Tnv (owotn) doun npocBacng nou
BpioKETAlI OTN CUYKEKPIYEVN BECN TOU Nivaka

e QeWpPNTIKA, OE QUTEC TIC ASITOUPYIEC UNMOpEl va OoBE]
WC NAPAPETPOC YIa ONoIadnNMNOTE TIUN aKEPAIouU
e e gubUvVN TOU NPOYPAUUATIOTN
e Oa xpnoiponoinBei n (onoia) doun npooBacng
«TUXAIVE» va BpioKeTal o€ auTn TN B€on Tou nivaka
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[eVIKOTNTA NEPIYPAPEWY APXEIWV

o QI neplypa®eic apxeiwv kai ol BacikeC AEITOUPYIEC VI
diapaocpa kai ypawiho 0EQ0UEVWY read, write €ival

£VAC «YEVIKOG>» HNXAVIOHOG NnpooBaonc

e [lapexouv OHOIOHOPMN NPOONEAACN O€
OIAPOPETIKEC «MNYEC» OEDOPEVWV

e apxeia diokou (files), ouokeun TepuaTikou (terminal),
aywyoi (pipes), unodoxeic (sockets)

e Mnopei va ypa@Tei kKwdIKac nou XpnoIUonoIEl
NEPIYPAPEIC apXEIWV HE APAIPETIKO TPOMO

e XWPIC Va eVOIAPEPEI TO «EIDOC apxeiou» nou Ba XpnoionolinBei
oTNnV NPaypaTikoTnTa yia diaBacua/ypayiuo
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KaBiepwpevol nepypageic apxeiwv

Ynapyxouv katd ocUpBaon TPEIC TIHEC NEPIYPAPEWV
apxEiwv PE KaBiepwPeVN Xpnon

KaBiepwpévn €10000G: STDIN FILENO (0)
KaBiepwpévn €§000G: STDOUT FILENO (1)
KaBiepwpevn €§0006 AaBwvV: STDERR FILENO (2)

AvTioToIxoUv (ouvnNBwC) OTNV CUOKEUN TEPHATIKOU
(tty) nou xpnoiponolei 0 XpnoTne ToUu NpoypapuaToc

« 0 -> TEPHUATIKO/NANKTPOAOYIO, 1,2 -> TEPHATIKO/0O0VN
e QUTA OevV €ival NpayuaTika apyeia
O1 avTioToIxeC doPEC NpooBaonc dnuioupyouvTal
auTopaTa ano To ASITOUpYIKO / NePIBAAAOV ekTEAEONC
e XWPIC Va KAVel KATI N Epapuoyn/npoypaPuaTioTnC
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file descriptor table
R access ’
structure
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file descriptor table
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file descriptor table write(1, ...
» ac <
structure
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int n;
char str [STRLEN];

printf ("Enter a few words\n");

do {

n = read(STDIN FILENO, str, STRLEN);

// echo whatever was read

write (STDOUT FILENO, str, n);

} while (n > 0);

printf ("End of input\n");
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AvTiypapa nepypapewyv

e int dup(int £d): dnUIOUpPYEI Eva avTiypapo
TOU nepiypagea £d, nou deixvel atnv idia doun
npoofaonc, kal ENoTPEPEl TNV BE0N TOU VEOU
neplypagea oTov nivaka Twv dopwv npooBaonc

e int dup2(int fd, int id): dnuIoupyei eva
avTiypa@o Tou £d, oTnVv B€on id Tou nivaka

e av oTnv 6€on id nNdn unapxel OsikTNG O€ KAnoida
aAAn doun NpooBaongc, YiveTal avTikaTaoTaon

e Ta avTtiypapa nou dnuioupyouvTal HEOW dup/dup?2
deixvouv oTnv id1a doun npocfaonc
e £xouv TNV idIa B€on avayvwong/eyypaeng
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file descriptor table
\ 4
access v
structure access
structure
device/file
device/file
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file descriptor table

3 4 5 next free slot

[ dup (3) ;

A 4

dCCesS

A 4

structure

device/file

MpoypappaTioyoc 11
THMMY, MavenioTrpio @scoaliag

access
structure

device/file

14 >nipoc AGANnG
lalis@uth.gr



file descriptor table

A 4

dCCesS

A 4

A

structure

device/file
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v
. - .--
file descriptor table dup? (4 { 3):;
--l
access y v
structure q access
structure
device/file
device/file
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file descriptor table
access . v
structure . access
structure
device/file
device/file
MpoypappaTioyoc 11 17 >nipoc AGANnG

THMMY, MavenioTrpio Osocaliag

lalis@uth.gr



int f£dl, £d2;

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

write (fdl, "have a nice",11);
write (£d2," day",4);

close (fdl) ;

close (£d2) ;
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int f£dl, £d2;

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

write (fdl, "have a nice",11);
write (£d2," day",4):;

close (fdl) ;

close (£d2) ;

fdl

test
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int f£dl, £d2;

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

write (fdl, "have a nice",11);
write (£d2," day",4):;

close (fdl) ;

close (£d2) ;

fd1,fd2

test
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test

int f£dl, £d2;

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

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

write (£d2," day",4);

close (fdl) ;

close (£d2) ;

fd1,fd2
_________________________________________________________ >
D
(0
4

68|61|76[65|20|61|20[6E|69|63|65
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test

int f£dl, £d2;

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

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

write (£d2," day",4);

close (fdl) ;

close (£d2) ;

fd1,fd2
___________________>
G 1
A 4
68|61|76|65|20|61|20|6E|69|63|65(20|64|61|79
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test

int f£dl, £d2;

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

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

write (£d2," day",4);

close (fdl) ;

close (£d2) ;

G 1
A 4
68|61|76|65|20|61|20|6E|69|63|65(20|64|61|79
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test

int f£dl, £d2;

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

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

write (£d2," day",4);

close (fdl) ;

close (£d2) ;

G 1
68|61|76|65|20|61|20|6E|69|63|65(20|64|61|79
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AvakaTteuBuvon €10000uU/E0O0U

MpoypappaTiophog

O1 nepiypageic 0, 1, 2 yia TNV kKabiepwpevn €i0odo,
£€000 Kkal €000 Aabwv, €ival apyxikonoinueEvol va
dEIXVOUV OTO TEPUATIKO

'Opwe O€V €ival HOVIUA «KAPPWHEVOID» OTO TEPHUATIKO

Mnopei va yivel avTikaTtaoTaon Twv OoHwV
npoofacnc nou BpiokovTal € auTeC TIC BECEIC
e aKOMa Kal KaTa TnVv OIApKEIa TNC EKTEAEONC

XpnoiyonoliwvTac 1o dup?2

AUTO YiveTal €V ayvoia Tou Onolou Kwoika Non
XPNOIUOMNOIEl TOUC NEPIYPAPEIC 0, 1, 2
° M.X. AEITOUPYIEC scanf/prinz;cf
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printf (...);

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

A 4

access
structure

ac
structure
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file descriptor table v \ dup2 (3,1);
. access
structure
. access .
structure
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file descriptor table

access
tructure

access
structure
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scanf(...);

VY VY \i/ VY ¢
file descriptor table read (0, ...);
A 4
. access
structure
access .
structure
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file descriptor table v \ dup? (3,0) ;

A 4

> access
structure
access J
structure
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file descriptor table

MpoypappaTiopog I1
THMMY, MavenioTipio O@ecoaliag

scanf(...);

read (0, ...);

A 4

access
structure

O 1 2 3

VERRVEERY)

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

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
printf ("hi\n");

BE—

MpoypappaTioyoc 11 32 >nipoc AGANnG
THMMY, MavenioTrpio Osocaliag lalis@uth.gr




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

—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
printf ("hi\n");

BE—

fd

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

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

BE—

fd

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

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
printf ("hi\n");

test

oldout

— o 1-

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

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
printf ("hi\n");

oldout

S o ]

fd |

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

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
printf ("hi\n");

oldout
EEE— o 1
G | fd
ot &
v

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0A

J

)
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int fd, oldout, oldin;
char buf[lo];

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
printf ("hi\n");

oldout

S o 1

fd
19

S

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

J

)
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int fd, oldout, oldin;
char buf[lo];

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

— printf ("hi\n") ;

oMoubj]_*' h|il\n
EE— o 1

fd
19

S

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

J

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

lseek (£d, 0, SEEK SET) ;

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

dup?2 (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);

Oldoutl
BEE— o 1 ——fEs

fd
19

S

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

J

)
MpoypappaTioyoc 11 40 >nipoc AGANnG
THMMY, MavenioTrpio Osocaliag lalis@uth.gr



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

lseek (£d, 0, SEEK SET) ;

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

dup?2 (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);

test

hlel|l|1]|ol\n OIdOUtl
EE— o 1

fd
19

S

68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

J

)
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scanf ("%$s",buf) ;
lseek (£d, 0, SEEK SET) ;
oldin = dup(STDIN_FILENO);
dup?2 (f£d, STDIN_FILENO) ; )/
scanf ("%$s",buf) ;
dup? (oldin, STDIN_FILENO) ;
close (f£d) ;

close (oldout) ;

close (oldin) ;

printf ("%

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

// copy stdin
redirect stdin to fd
s\n",buf) ;

// restore stdin

hlell|1]|ol\n Oldoutl hlel1]|1 \n
EE— o 1 =
g fd
19
G
test 68165|6c|6c|6F| 20|77 6F |72 6C|64]20|61]67|61]69|6E|0A

J

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

== 1seek (fd, 0, SEEK SET) ;

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

dup?2 (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);

Oldoutl
BEE— o 1 ——fEs

d____ = |
l 16
‘3 v

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

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

lseek (£d, 0, SEEK SET) ;

== 0ldin = dup (STDIN FILENO); // copy stdin

dup?2 (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
- !
fd

| @)

v

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

S

J

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

lseek (£d, 0, SEEK SET) ;

oldin = dup (STDIN FILENO); // copy stdin
-€>’dupZ(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) ;
fd

oldin oldout
-J— 0 1
y

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

o)

J

)
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scanf ("%$s",buf) ;
lseek (£d, 0, SEEK SET) ;
oldin dup(STDIN_FILENO);
dupZ(fd,STDIN_FILENO); //
scanf ("%s",buf) ;
dupZ(Oldin,STDIN_FILENO);
close (f£d) ;

close (oldout) ;

close (oldin) ;

printf ("%

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

// copy stdin
redirect stdin to fd
s\n",buf) ;

// restore stdin

test

oldin

oldout

6C|64|20|61|67|61|69|6E|0A

J

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

lseek (£d, 0, SEEK SET) ;

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

dup?2 (fd, STDIN FILENO); // redirect stdin to fd
== scanf ("ss",buf); printf ("$s\n",buf) ;

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

close (oldout) ;

close (oldin);

oldin oIdoutl hlel1l1
-‘J— 0 1 ——fEs

fd

S

test 68|65|6C|6C|6F|[20|77|0F|72|6C|64]|20|61|67|61|69|6E|0OA

J

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

lseek (£d, 0, SEEK SET) ;

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

dup?2 (fd, STDIN FILENO); // redirect stdin to fd
scanf ("%s",buf); printf ("%s\n",buf);

== dup2 (01ldin, STDIN FILENO); // restore stdin
close (fd) ;

close (oldout) ;

close (oldin);

oldin oldout
— 1

fd

I >

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

lseek (£d, 0, SEEK SET) ;

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

dup?2 (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
— L
4 .
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scanf ("%s",buf); printf ("%s\n",buf);

lseek (£d, 0, SEEK SET) ;

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

dup?2 (fd, STDIN FILENO); // redirect stdin to fd
scanf ("%s",buf); printf ("%s\n",buf);

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

9 close (oldout) ;

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

lseek (£d, 0, SEEK SET) ;

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

dup?2 (fd, STDIN FILENO); // redirect stdin to fd
scanf ("%s",buf); printf ("%s\n",buf);

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

close (oldout) ;

(
==p ClOse (oldin);
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scanf ("%s",buf); printf ("%s\n",buf);

lseek (£d, 0, SEEK SET) ;

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

dup?2 (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);

i —
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[poooxn!

e H stdio el0ayel «dIKO TNG» TUMO APXEIOU PECW TOU
OMnoiou PNopei kaveic va diapaocel/ypayel dedopeva

e H stdio XpnOIUOMNOIEI EOWTEPIKEC ANOONKEC

e H xpnon TNC stdio TAUTOXPOVA PE KANOEIC
OUOTNMATOC read/write navw oTa id1a apxeia
(NepIypageic apxeiwv) NPenel va ano@euyeTal
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