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Kinoeig cvotquatog

210 AELTOUPYLKO cloTtnpua Linux oL mdong duoewc epappoyeC ektehovvial oe U0 SLaPOPETIKEG
KATAOTAOELG AELToupylag:

» Kataotaon Aettoupylag xprotn (User Mode) = o€ autr tnv katdotaon Aettoupylog
gKTEAOUVTOL OL EPAPLLOYEG TWV XPNOTWV.

» Kataotaon Aettoupyiag muprva (Kernel Mode) = o€ auty TV Kataotaon AELToupylag
gkteAoUvtal oL 06nyol cUCKELWV Kal AAAA KPLOLUQ TIPOYPAUATA UTIO KABEOTWE AUENUEVNG
TPOCTACLAG £TOL WOTE VAL [NV TPOKAAELTAL KATAPPEUON TOU CUOTHATOG. O KwdLKAG TToU
ekteAeital og kernel mode €xeL mpdofaon og OAO T0 cUCTNUA.

O otoxog twv epappoywv ou ektedouvtal o€ kernel mode gival n e€uninpetnon Twv edpapuoywv
IOV €KTEAOUVTAL OE user mode.

Mia xARon ouoTHHATOG Eival O TPOTIOG PHE TOV OTIOIO £Va TIPOYPAHHA
mou exTEAciTal o€ user mode {nTa efunmpérnon amo €éva Mpoypappa
mmov exTeAciTal o€ kernel mode.



Kinoeig cvotquatog

Me TS KANOELS GUOTAOTOC UIMOPOU LLE VL TIPAYLOTOTIOL)COU UE TIOAAEG KL OLOLPOPETIKEC
Aewtoupylec, Omwc elvat yLa mapadelypa, oL akOAoUBOEG:

* Awaxeiplon apxeilwv = open, create, delete, k.T.A.

» ‘'EAeyxog Siepyaowwv =2 kill, wait, k.T.A.

* Awaxeiplon ouokevwv = request, release, K.T.A.

* Avaktnon Kat opLopdg TILWVY TAPAUETPWY = set time, get time, K.T.A.

* Alaxeiplon emkovwviwy Kat Siktuwv = send, receive, K.T.A



Kinoeig cvotquatog

Adyw tou Kabeotwtog augnuévng npoataciog oto kernel mode o TpoOMog xpriong Twv KAOEWV
OUOTHMOTOG Ao TLG CUVOPTACELG TOU XPNOoTN ELvalL TTOAU TTEPLOPLOTIKOG:

* Emupenetal povo n petaBipaon mopapetpwy otabepou PRKOUG oV Eival (00 LLE TO HNKOG TTOU
XpnolomoLeltal yLa toug Seikteq (pointers).

* Q¢ kwbikol emoTpoPn yLa TG KANOELG CUOTHUATOG XPNOLLOTIOLOUVTOL LOVO TIPOGCT LACLEVOL
akepaLoL. 'Evag KwoLKOG emLoTpodnG Loog e To UNdEV, uTodNAWVEL ETLTUXT) OAOKARPWON, EVW
EVaC 0PVNTLIKOG KWOLKOC TapamEUTEL oTNV EKONAWON OPAALOTOC.

O kwbkdG emiotpodriC TG TeEAeuTalag KAong cuotripatog anodnkevetal otn LetofAnTnA errno.
Yniapxouv TPELS cUVAPTNOELS avayvwaong Tou opAApaTod:

perror () = EKTUTIWVEL £va pAvupa opAAUOTOC.

strerror () = emwotpédel ppdon otabepol PKOUC TToU MEPLYPAPEL TO ODAAUA.

sys_errlist () 2 xpnotwuomnolel Seiktec og pnvupata cuotrpotog aAa Sev eival standard cuvaptnon
oTo Linux.



fdefine
fdefine
$define
§define
§define
$define
§define
fdefine
fdefine
$define
§define
§define
fdefine

EPERM
ENOENT
ESRCH
EINTR
EI0
EMXIO
EZBIG
ENOEXEC
EBADF
ECHILD
EAGAIN

L. T R

f*
=
I~
I
It
=
I
Fid
,l
f*
I
It
=

Operation not permitced */
No such file or directory */
Ho such process =/
Incerrupted system call */
I/0 error */

Ho such device or address +/
Arg list too long */

Exec format erzor */

Bad file nunber */

Mo child processes */

Try again */

out of memory */ ———

Permission denied */

§define ENOCSI
$define EL2HLT
#define EBADE

#define EBADR

§define EXFULL
$#define ENORANO
$define EBADRQC
§define EBADSLT

$define EDEADLOCK

#define EBFONT
§define ENOSIR

i~
‘r‘t
I+
I*
I~
f*
f*
Fid

No CSI scructurs available */
Level 2 halted */

Invalid exchange */

Invalid request descriptor */
Exchange full =~/

No anode */

Invalid request code */
Invalid slot */

Bad font file format =/
Device not & stream */

fdefine EADDRINUSE
$define EADDRNOTAVAIL
§define ENETDOWN
#define ENETUMREACH
#define ENETRESET
$define ECONNABORTED
$define ECONNRESET
$define ENOBUFS
$define EISCONN
$define ENOTCONM
#define ESHUTDOWN
#define ETOOMANYREFS
$define ETIMEDOUT

/* Address already in use */

/* Cannot assign requested address */

/* Metwork is down */

/* Necwork is unreachable */

/* Necwork dropped connection because of reset +/
/* Software caused connection abort */

/* Connection resst by peer */

/* Ho buffer space available */

/* Transport endpoint is already connected */

/* Transport endpoint is not connected */

/* Cannot send after transport endpoint shutdown */
/* Too many references: cannot splice */

/* Connection timed cut */

$#define /* Bad address *=/

fdefine /* Block device required */
fdefine /* Device or resource busy */
§define /* File exists */ &———=
§define /* Cross-device link */
§define /* No such device */

§define ENOTDIR /* Not a directory */
$define FISDIR /* Ia a directory */ 1
fdefine EINVAL /* Invalid argqument */
§define ENFILE /* File table overfleow */
$define EMFILE /* Too many open files #/
§define ENOTTY /* Hot a typewriter */
§define ETXTESY /* Texc file busy */

§define EFBIG /* File too large */

$define ENOSEC /* o space left on device */
§define ESPIPE /# Illegal sesk */

§define EROFS /* Read-only file syacem */
§define EMLINK /* Tao many links */ §define EREMCHG
#define EFIEE /* Broken pipe */ §define ELIBACC
§define EDOM /* Mach argument cut of demain of func §define ELIBBAD
$#define ERANGE /* Math result not represencable */ $#define ELIBSCH
$define EDEADLK /* Resource deadlock would occur */  $define ELIBMAX
§define ENAMETCOLONG /* File name too long */ §define ELIBEXEC
§define ENOLCK /* No record locks available */ §define EILSEQ
$define ENOSYS /* Function not implemented */ §define ERESTART
$#define ENOTEMETY /* Directory not empty */ $#define ESTRPIFE
§define ELOOP /* Too many symbolic links encountered jdefine EUSERS
§define ERQULDBLOCK Operacion would bBleck */ fdefine ENOTSOCK
fdefine ENOMSG /* No message of desired type */ $define EDESTADDRREQ
#define EIDRM Identifier removed */ $define EMSGSIZE
§define ECHRNG Channel number out of range */ §define EPROTOTYEE
§define ELZNSYNC Level 2 not synchronized */ §define ENOPROTOOET
#define ELIHLT Level 3 halted */ $define EPROTONOSUPEORT
§define EL3RST Level 3 reset */ #define ESOCKINOSUPBORT
§define ELNRNG Link number out of range =/ §define EOPNHOTSUER
$define EUNATCH Protocol driver not attached */ §define EPFNOSUPPORT
#define ENOCSI Mo CSI structure available #/ $define EAFNOSUPEORT

§define ENODATA
§define ETIME
§define ENOSR
$#define ENOMET
$define ENOPKG
§define EREMOTE
$define ENOLINK
#define EADV
#define ESRHNT
§define ECOMM
$define EPROTO
$define EMULTIHOP
§define EDOTDOT
§define EBADMSG
$define EQVERFLOW
#define ENOTUNIG
§define EBADFD

No data available */ $define ECONNREFUSED /* Connection refussd */

Timer expired */ #define EHOSTDOWN /* Host iz down */

Out of streams resources */ /* No route to hest ¥/

Machine is not on the network */ /* Operation already in progress */
Package not installed #/ #define EINPROGRESS /* Operation now in progress %/
Object is remote */ §define ESTALE /* Stale NFS file handle */

Link has been severed */ §define EUCLEAN /* Structure needs cleaning */
Advertise error */ $define ENOTHAM /* Not a XENIX named type file */
Srmount error */ #define ENAVAIL /* Ho XENIX semaphores available */
Communication error on send */ §define EISNRM /* 13 a named cype file */
Protocol error */ §define EREMOTEID /* Remote I/0 error */

Multihop attempted */ §define EDQUOT /* Quota exceeded */

RFS spacific errer */

Mot & data message */

Value too large for defined data type */
Name not unique on network */

File descriptor in bad state */

Remote address changed */

Can not access a needed shared library */
Accessing a corrupted shared library */
.1ib section in a.out corrupted */
Attempting to link in teo many shared libraries */ '
Cannot exec a shared library directly */

Illegal byte sequence */

Interrupted system call should be restarted */
Streams pipe error */

Too many users */

Sockst cperaticn on non-sockst */

Destination address regquired */

Message too long */

Protocol wrong type for socket */

Protocol not available */

Protocol not supported */

Socket type not supported */

Opsration not supported on transport endpoint */
Protocol family nat supporzed */

Address family not supported by protocol */

$define ENOMEDIUM
$define EMEDIUMTYPE

/* No medium found */
/* Wrong medium type */




Kinoeig cvotquatog
Ol KA OELG CUOTNATOG KAAOUVTAL aTto TLG CUVAPTIOELG TOU XPRoTN
Napddelypa = avolypa apxeiov
Xpnowuorowwvtag tn C 2 FILE * fopen (const char * path, const char * mode)
FILE * fp = fopen (“myfile.txt”, “r+”)
XpnoLpomoLwvtag TNV KANon cUoTHOTOG open
int open (const char * path, int flags)
int fd = open (“myfile.txt”, O _RDWR)

H fopen sival portable, n open yevikad oxt



LINUX System Call Quick Reference

I ntroduction

System call isthe services provided by Linux kernel. In C programming, it often uses functions defined inlibc

Jialong He
Jidong_he@bigfoot.com

http://www.bigfoot.com/~jialong_he

which provides awrapper for many system calls. Manual page section 2 provides more information about

system calls. To get an overview, use “man 2 intro” in acommand shell.

It is also possible to invokesyscall() function directly. Each system call has afunction number defined in

<syscall.h>or <unistd.h>. Internaly, system call isinvokded by software interrupt 0x80 to transfer control to

the kernel. System call tableis defined in Linux kernel sourcefile* arch/i386/ker nel/entry.S”.
System Call Example

#i ncl ude <syscal |l . h>

#i ncl ude <uni std. h>
#i ncl ude <stdi o. h>
#i ncl ude <sys/types

int main(void) {

. h>

/* direct systemcall
/* SYS getpid (func no. is 20)

I D1 = syscal | (SYS_get pi d);

printf ("syscall (SYS_getpid)=%d\n",

J ¥ e e eeeeeeeoo
/* "libc" wapped system call
/* SYS getpid (Func No. is 20)
| * e iieeeeeoo--
ID2 = getpid();

printf ("getpid()=%d n", 1D2);

return(0);

System Call Quick Reference

No Func Name

~N o 0o WN P
<
=S
=
D

Description

terminatethe current process
create achild process

read from afile descriptor
writeto afile descriptor
open afileor device

close afile descriptor

wait for process termination

*/
*/
*/
*/

*/
*/
*/
*/

Source

kernel/exit.c
arch/i386/kernel/process.c
feread write.c
feread_write.c

f9open.c

fs/open.c

kernd/exit.c

10
11
12
13
14
15
16
18
19
20
21
22
23
24
25

26

27
28
29
30
33
34
36
37
38
39
40
M
42
43

45

46
47
48
49
50

create afile or device ("man 2 open" for
information)

make anew namefor afile
delete aname and possibly thefileit refersto
execute program

change working directory

get time in seconds

creste a specia or ordinary file
change permissionsof afile
change ownership of afile

get file status

reposition read/write file offset
get process identification
mount filesystems

unmount filesystems

set real user 1D

get real user ID

set system time and date

allows aparent processto control the execution of
achild process

set an alarm clock for delivery of asignal
get file status

suspend process until signal

et file access and modification times
check user's permissionsfor afile
change processpriority

update the super block

send signal to aprocess

change the name or location of afile
creste a directory

remove adirectory

duplicate an open file descriptor
create an interprocess channel

get processtimes

change the amount of space allocated for the
calling process's data segment

set real group ID

get real group ID

ANSI| C signd handling
get effective user ID

get effective group ID

fs/open.c

fs/namei.c

fs/namei.c
arch/i386/kernel/process.c
fs/open.c

kernel/time.c

fs/namei.c

fs/open.c

fs/open.c

fe/stat.c

fsread write.c
kernel/sched.c

fs/super.c

fs/super.c

kernel/sys.c
kernel/sched.c
kerne/time.c
arch/i386/kernel/ptrace.c

kernel/sched.c

fs/stat.c
arch/i386/kernel/sys i386.c
fs/open.c

fs/open.c

kernel/sched.c

fs/buffer.c

kernel/signal.c

fs/namei.c

fs/namei.c

fs/namei.c

fsffentl.c
arch/i386/kernel/sys i386.c
kernel/sys.c

mm/mmap.c

kernel/sys.c

kernel/sched.c
kernel/signal.c
kernel/sched.c
kernel/sched.c



51
52
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72

73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90

setsid
sigaction
sgetmask
ssetmask
setreuid
setregid

sigsuspend
sigpending
sethosthame
setrlimit
getrlimit
etrusage
gettimeofday
settimeofday
detaroups

old_readdir
old_mmap

enable or disable process accounting
unmount afile system

control device

file control

(unimplemented)

set process group 1D

(unimplemented)

obsolete uname system call

set file creation mask

change root directory

get file system statistics

duplicate a file descriptor

get parent process|D

get the process group ID

creates a session and sets the process group ID
POSIX signal handling functions

ANS]| C signa handling

ANSI C signal handling

set real and effective user IDs

set real and effective group IDs

install asignal mask and suspend caller until
signal

examine signals that are blocked and pending
set hostname

set maximum system resource con sumption
get maximum system resource con sumption
get maximum system resource con sumption
get the date and time

set thedateand time

get list of supplementary group IDs

set list of supplementary group IDs

sync. /O multiplexing

make asymbolic link to afile

get file status

read the contents of asymbolic link

select shared library

start swapping to file/device

reboot or enable/disable Ctrl-Alt-Del

read directory entry

map pages of memory

kernel/acct.c
fs/super.c
fdfioctl.c
feffentl.c

kernel/sys.c

arch/i386/kernel/sys i386.c
kernel/sys.c

fs/open.c

fs/super.c

fo/fentl.c

kernel/sched.c
kernel/sys.c

kernel/sys.c
arch/i386/kernel/signal.c
kernel/signal.c
kernel/signal.c
kernel/sys.c

kernel/sys.c
arch/i386/kernel/signal.c

kernel/signal.c

kernel/sys.c

kernel/sys.c

kernel/sys.c

kernel/sys.c

kernd/time.c

kerne/time.c

kernel/sys.c

kernel/sys.c
arch/i386/kernel/sys i386.c
fs/namei.c

fe/stat.c

fe/stat.c

feexec.c

mmv/swapfile.c

kernel/sys.c

fs/readdir.c
arch/i386/kernel/sys i386.c

91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
m
112
113
114
115
116
117

118

119

120
121
122
123
124
125
126
127
128
129

munmap
truncate
ftruncate
fchmod
fchown
getpriority
setpriority
profil

datfs
fotatfs
ioperm
socketcall
syslog
setitimer
getitimer
sys_newstat
sys newlstat
sys newfstat
olduname
iopl
vhangup
idle
vm86old
wait4
swapoff
sysinfo

ipc

fsync

sigreturn

clone
setdomainname
uname

modify Idt
adjtimex

mpr otect
sigprocmask
create module
init module
delete module

unmap pages of memory

set afileto a specified length

st afileto aspecified length

change access permission mode of file
change owner and group of afile

get program scheduling priority

set program scheduling priority
executiontimeprofile

get file system statistics

get file system statistics

set port input/output permissions

socket system cdls

read and/or clear kernel message ring buffer
set value of interval timer

get value of interval timer

get file status

get file status

get file status

get name and information about current kernel
change /O privilege level

virtually hangup the current tty

make process O idle

enter virtual 8086 mode

wait for process termination, BSD style
stop swapping to file/device

returns information on overall system statistics
System V IPC system cdls

synchronize afile's complete in-core sate with that

on disk

return from signal handler and cleanup stack
frame

create achild process

set domain name

get name and information about current kernel
get or st Idt

tune kernel clock

set protection of memory mapping

POSIX signa handling functions

creste a loadable module entry

initialize aloadable module entry

delete aloadable module entry

mm/mmap.c
fs/open.c
fs/open.c
fs/open.c
fs/open.c
kernel/sys.c
kernel/sys.c

fs/open.c

fs/open.c
arch/i386/kernel/ioport.c
net/so cket.c

kernel/printk.c
kernel/itimer.c
kernel/itimer.c

fs/stat.c

fs/stat.c

fs/stat.c
arch/i386/kernel/sys i386.c
arch/i386/kernel/ioport.c
fs/open.c
arch/i386/kernel/process.c
arch/i386/kernel /vm86.c
kernel/exit.c

mm/swapfile.c

kernel/info.c
arch/i386/kernel/sys i386.c
fs/buffer.c

arch/i386/kernel/signal.c

arch/i386/kernel/process.c
kernel/sys.c

kernel/sys.c
arch/i386/kernel/ldt.c
kernel/time.c
mm/mprotect.c
kernel/signal.c
kernel/module.c
kernel/module.c
kernel/module.c



130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

159

160

161

162
163
164
165
166

get_kernel_syms

bdflush
sysfs
personality
afs syscall
setfsuid
setfsaid
sys llseek
getdents
select
flock

E
>
(o]

readv
writev
sys getsid
fdatasync

munlock
mlockall
munlockall
sched setparam
sched getparam

sched_setscheduler
sched getscheduler

sched vyield

sched get priority

max

sched get priority

min

sched rr et inter

val
nanosleep
mremap
setresuid
getresuid
vms6

retrieve exported kernel and module symbols
manipulate disk quotas

get process group ID

change working directory

start, flush, or tune buffer-dirty-flush daemon
get file system type information

set the process execution domain
(unimplemented)

set user identity used for file system checks
set group identity used for file system checks
move extended read/write file pointer

read directory entries

sync. 1/0 multiplexing

apply or remove an advisory lock on an openfile
synchronize afile with amemory map

read datainto multiple buffers

write data into multiple buffers

get process group | D of session leader
synchronize afile'sin-core data with that on disk
read/write system parameters

lock pagesin memory

unlock pagesin memory

disable paging for calling process

reenable paging for calling process

set scheduling parameters

get scheduling parameters

set scheduling agorithm parameters

get scheduling algorithm parameters

yield the processor

get max static priority range
get min static priority range

get the SCHED_RR interval for the named process

pause execution for a specified time (nano seconds)
re-map avirtua memory address

set real, effective and saved user or group 1D

get real, effective and saved user or group |ID

enter virtual 8086 mode

kernel/module.c
fs/dquot.c
kernel/sys.c
fs/open.c
fe/buffer.c
fs/super.c

kernel/exec_domain.c

kernel/sys.c
kernel/sys.c
feread write.c
fs/readdir.c
fo/select.c
fellocks.c
mmv/filemap.c
feread write.c
feread write.c
kernel/sys.c
fe/buffer.c
kernel/sysctl.c
mm/mlock.c
mm/mlock.c
mm/mlock.c
mm/mlock.c
kernel/sched.c
kernel/sched.c
kernel/sched.c
kernel/sched.c
kernel/sched.c
kernel/sched.c

kernel/sched.c
kernel/sched.c

kernel/sched.c
mm/mremap.c
kernel/sys.c
kernel/sys.c

arch/i386/kernel/vm86.c

167

168
169
170
1
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

query _module

poll
nfsservctl

setresqid

rt_sigreturn
rt_sigaction
rt_sigprocmask
rt_sigpending
rt_sigtimedwait
rt_sigqueueinfo
rt_sigsuspend
pread

Sys pwrite
chown

getcwd

capget

capset
sigaltstack
sendfile
getpmsg
putpmsg

vfork

query the kernel for various bits pertaining to

modules

wait for some event on afile descriptor

syscall interface to kernel nfs daemon

<t real, effective and saved user or group ID
get real, effective and saved user or group ID

operations on aprocess

read from afile descriptor at a given offset
write to afile descriptor at a given offset

change ownership of afile

Get current working directory

get process capabilities

set process capabilities

set/get signal stack cortext

transfer data between file descriptors
(unimplemented)

(unimplemented)

create achild process and block parent

kernel/modulec

fo/select.c
fo/filesystems.c
kernel/sys.c

kernel/sys.c

kernel/sys.c
arch/i386/kernel/signal.c
kernel/signal.c
kernel/signal.c
kernel/signal.c
kernel/signal.c
kernel/signal.c
arch/i386/kernel/signal.c
fdread write.c

feread write.c

fs/open.c

fe/dcache.c
kernel/capability.c
kernel/capability.c
arch/i386/kernel/signal.c
mm/filemap.c

arch/i386/kernel/process.c



fopen("myfile",

stdio library
1. malloc FILE structure

2. call open()

_fileno _fileno = open("myfile", O_RDWR) ;

UNIX kernel
struct FILE

service open request




typedef struct

{

int level;

unsigned flags;
char fd;

unsigned char hold;

int bsize;

unsigned char FAR* buffer;

unsigned char FAR* curp;
unsigned istemp;
short token;

JFILE;




Kinoeig cvotquatog

‘Otav AoLov €va TpOYPALL A TIPAYOTOTIOLEL fia KAON CUCTAATOG, N AELTOUpyia Tou
dLakomTeTal Kat To cuotnua petadepetal o€ kernel mode.

H tp€xouoa kataotaon tng Slepyaociag anobnkeveTal £TOL WOTE APYOTEPQ VA CUVEXIOEL aTd eKEel
TOU OTAATNOE.

O nupnvag npoodlopilet TL akplPwg eival auto ou xeL INTNOEL kat €dv to altnua tng Slepyaociag
glvai éykupo kat eav n Stepyacia rou Itnoe TNV e€unnpETnon SikaloUTal VoL TO KAVEL.

Eav mAnpouvtal ot maparnavw npolnobEaeLs, o mupAvag mPOooTEAAUVEL TO KATAAANAO o€ KAOe
nepimtwon hardware P€ow TwWvV 08NYWV CUCKELWV YLOL TNV EEUTINPETNON TOU ALTAUOTOC.

‘Otav oAokANpwOE( n eEUTINPETNGN TOU ALTAHOTOC, O MUPHVAC OMOKABLOTA TNV TPEXOUOQ
Katdotaon tng SLepyaciog £T0L WOTE QUTH VAL CUVEXIOEL QO EKEL TTOU OTAUATNOE KoL ETILOTPEDEL
Tov €Aeyxo otn Slepyacia — to cuotnuo emotpedel Eava os user mode.



Aopég kKo ogikteg otn C

2TN YAWOoOoQ TIPOYPAUUATIOHOU C i oM ETUTPETEL TOV OPLOKO EVOG GUVOETOU TUTIOU SESOUEVWV.
MAPAAEIFMA - ‘Eva onpeio otig TpeLg SLaoTtaoeLg meplypadeTal amd CUVIETOYUEVES X, Y, Z.
Mo TNV epLlypadn evog onpeiov €xoupe SUo emAOYEC: () va oplooupe TPELC aveEAPTNTEC HETALY
TOUG HETAPBANTEG TOU KATAAANAOU TUTIOU TL.X.
double Xx, y, z;

KalL VOL T(POXWPHCOULE OTNV apXLKOTIOLNOT) TOUG TL.X. YpadovTag

x=10; y=20; 2z=5;
N va opioou e pia dopun pe ovopa point wg

struct point { double x; double y; double z; });
kat adol dnAwooupe €va point wg struct point p; va ypdpoupe
p-x=10; p-y=20; p-Z2=5

OOV TWPA. €lval EUPAVEG WG OL CUVTETAYUEVEG X, Y KaL z apopouv o (610 onuelo p.



Aopéc Ko ogikteg otn C

2tn yYAwooa npoypappatiopol C evag deiktng (pointer) elvat piat LETOBANTA TO MEPLEXOEVO TNG OMOLAG
glvauw n 6tevBuvon pLag GAANG puetaANTAG.

Pointer points
to variable

address of l
pointer

address of

0x155 0x123 <«—Yarable
Value inside 2, Value inside
pointer 0x123 == 100 variable
Int *ptr int Var1

2tn yYAwooa C évag deiktng nmpog pia petaBAntr) SnAwvetot XpnoLUOTOWWVTAC
To oUpPBoAo * evw n SlevBuvon NG HetaBAnTAG SNAWVETAL XPNOLLOTIOLWVTAG
T0 oUUPOAO & - Ba elval yia tapadeLypo,

int Varl

int *ptr =

OswpwVToC €vav Tivoka HETABANTWY KAMOLoU TUTOU, TLX €vav TIvaka akepaiwv, outoc eilval
Looduvapoc pe evav deiktn mou delyvel oto mpwto KeAL Tou mivaka. MNa mapadeypa, eav SNAWOOUUE
gvav niivaka §€ka akepaiwv tng popdng int A [10], ta cupBola A kol &A[0] ekdpalouvv to (B0 Tipay L.



Aopég kKo ogikteg otn C

OL beikteg amoteAoUv onuavtikotata otowxeia tnG YAwooag C adol EMITPEMOUV TNV MPAYLOTONOINoN
g€QLPETIKA ONUAVTIKWY SLadIkaowy ou petaéy AMwv eplapBavouy:

e Aupeon npoofaocn otn pvnun.

e Tn duvatotnta emLoTPodNG MEPLOCOTEPWV ATTO LA TUUEG

e Tn petafifacn mAnpodoplwv amo tnv kKaAovoa GuvAPTNON TIPOG TN CUVAPTNON TIOU KAAELTaL Kat
avtiotpoda.

* Tn duvapkn d€opevon kat ArodEGUEVON UVANG.

Pass by value & Pass by reference

Oswpwvtag pio petafAnt m.y. int n=5, pla petafAnt) avadopac (reference variable) dev eival mapa
éva Peudwvupo autng TtnG LetaBAntig mou dnAwvetal we int & r = n.

AUTEC oL PeTaPANTEG emutpenouy tn LetaBiBaon mAnpodoplwy avapeoa oe dUo cuvaptnioelg funcl
Kal func2 ot omoieg aAAnAemdpolv KaAwvTaG N pia Tnv AAAn.

OL mapamdvw apxeg Loxvouv otn YAwooa C++ evw otnv amAn C n avadopd ot LeTaPANTES yiveTal
XPNOLLOTIOLWVTAC OEIKTEC TYPOC AUTEC.



Aopég kKo ogikteg otn C

Napadelypa = n main kaAel tn cuvaptnon Twice ou SUTAAGLATEL TIC TLUEG TWV OPLOUATWY TNG

Twice ( a, b} {

amarg@amarg-vbox:~% . ftwice
0ld values ==> x=5, y=8

3 *= 2 New values ==> x=5, y=8
b *= 2; } amarg@amarg-vbox:~$%

main() {
X =25,y = 8;
printf ( %d wd\n", X,v);
Twice(x,v);
printf ( d wd\n", x,¥);
return (0); }

Napatnpenote mwe N TWA Twv petofAnTwWV X Kol y Oev
aMatov Tun! Ze autov tov tunmo kKANong (pass by value), ot
MOPApeTpoL a kat b g ocuvaptnong Aapfavouv avilypada
Twv petaBAntwv x kot y. Qotoco, emeldn eival TOTKEC
HETOPANTEG TOU TaUouV var udloTavtol OTav TEPUATIOTEL N
ouvaptnon, 6ev €xouv kapia enidpacn otn cuvaptnon main
TIOU KAAEoE TNV Twice.

amarg@amarg-vbox:~% ./twice
0ld values ==> x=5, y=8
0ld values ==> a=5, b=8

0ld values ==> a=10, b=16
New values ==> x=5, y=8
amarg@amarg-vbox:~5S




#include <stdio.h=> =5 . /twice

values ==> x=5, y=8
void Twice (int * a, int * b) { values ==> a=5 }:f:|=ﬂ
printf ("0ld values ==> a=%d, b=%d\n", *a,*b); o ! )
(*a} *— 7 values ==> a=10, b=16
(*b) *= 235 values ==> x=10, y=16
printf ("0ld values ==> a=%d, b=%d\n", *a,*b); } 5

int main() {
int x = 5, yv = 8;
printf ("0ld values ==> x=%d, y=%d\n", x,vy);
Twice(&x,&y);
printf ("New values ==> x=%d, y=%d\n", x,v¥);
return (0); }




Aopég kKo ogikteg otn C

EVOAQKTLKA UTMOPOUE VA, ETUOTPEPOULE TO QMOTEAECHA OTNV KAAOUGA CUVAPTNON XPNOLULOTIOLWVTAG
TN Seapeupévn A€EN return Onwcg Ppailvetat otn CUVEXELQ.

amarg@amarg-vbox:~5 . /fpbyval

sum a, b) { z=13
C; amarg@amarg-vbox:~%

Cc =a + b;

return c; } Matl Twpa To amoteAecpa lval cwoto MapPA TO YEYOVOC

. WG XPNOLUOTIOLOUE TOTUKEG UETAPANTEC? ALOTL, TOAU
maln{i i oy —n 7= arm\d, oUTO umoloylotnke 7plv TNV €rotpodr TNG
z = sum (%, y): ouVAPTNONG Sum Kal €KElvO Tou emiotpadnke otnv
printf ("z=%d\n", z); kadovoa cuvaptnon eivat  €va aviiypado NG

return (0); } UTIOAOYLOUEVNC TIUAC.

AUTOG 0 UNXAVLOUOG eTiLoTpodni§ amoteAéopatog (return by value) elval o mAéov KatdAAnAog yLa tTnv
ETULOTPODN TWV TLWV HeTaBANTWY TTou £xouv dNAWOEL EVTOG TNG cUVAPTNONG N YLOL TNV EMLOTPOGN TWV
TLHWV opLopdtwy mou €xouv SlaBLBaaotel pe tn péBodo pass by value. Qotoco Sev xpnoLomnoLEiTaL yia
HEYAAEG OOUEG eMeLdN elval OXETIKA apyOg (ekel mpoTipdTal n emotpodn tng dtevBuvong TNG TLUAG
[return by address] omou 6ev emwotpepetal n petaPAnt aAAd n SteuBuvon g otn Kvnn).



