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struct <ovopa éounc> {
<TUmoC¢ 1lou HEAOUC> <oOvopa lou
<TUTMOC 20U HMEAOUC> <oOvopa 20U
<TUMoC 30U MEAOUC> <dOvoua 3o0u

<TUTOC nou HEAOUC> <dOvoua nou
} <Ailota ovopdtwv HPETABANTWV> ;

HEAOUC > ;
HEAOUC > ;
MEAOUC>;

MEAOUC>;



Opiop6¢ TutTou struct address

N
struct address {
char street[20];
int number;

int code;
char city[20];

struct address

xpnon tutrou struct address

[Tapadelyua

struct address {
char street[20];

int number:
int code;
char city[20];

} myaddress;

OUVOUOQHEVOC
OPICNOC TUTTOU
struct address
KAl ONAwan
ueTaBANTAG
TuTToU Struct
address

<

ovoua PetapAnTAc TUTTOU
struct address
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ApXIKoTToinon METARBANTWYV

struct address {
char street[20];
int number;

int code;
char city[20];
b

struct address myaddress = {"Anthewn", 1, 123,
"Patra" };



typedef

#include <stdio.h>
#include <string.h>

struct address {
char street[20];
int number;

int code;

char city[20];
1 .

J

typedef struct address Address;

void report (Address) ;
Address readaddress (void) ;

main ( ) {
Address myaddress ;

myaddress = readaddress( );
report (myaddress);

Address readaddress (void) {
Address localaddress;

printf("0dos:\t");

scanf("%s", localaddress.street);
printf("Ar. :\t");

scanf("%d", &localaddress.number);
printf("Code:\t");

scanf("%d", &localaddress.code);
printf("Poli:\t");

scanf("%s", localaddress.city);

return localaddress;

}

void report (Address local) {
printf("0dos: %20s\n", local.street);
printf("Ar. : %20d\n", local.number);
printf("T.C.: %20d\n", local.code);
printf("Poli: %20s\n", local.city);



T1 €ival
TAXUTEPO,;

#tinclude <stdio.h>
#tinclude <time.h>
#tdefine TIMES 10000000

typedef struct test {
char data[100];
} Test;

void byvalue(Test a) {
Test b;
/* do something */

}
void byref(Test *a ) {

Test b;

/* do something */
}

int main( void) {

Test a ;
int i;
clock _t start, stop;

start = clock();
printf("size of data: %d\n", sizeof (Test));
for (i=0;i<TIMES; i++)
byvalue(a);
stop = clock();
printf("by value time: %g\n",
(double) (stop - start)/CLOCKS_PER_SEC);

start = clock();
for (i=0;i<TIMES; i++)
byref(&a);
stop = clock();
printf("by ref time: %g\n",
(double) (stop - start)/CLOCKS_PER_SEC);

return 0;

® ' EM\paliuras\courses\Principles\131d\lecture16\timevs\timev.exe

<i1ze of data: 100
by value time: 0.291

by ref time: B.B42

- KAAON pe agia Kai
KANON JUe avagpopa



‘EvBeon Aopwyv

struct person {
char firstname[20];
char surname[20];
int age;
struct address homeaddress;
struct address bussinessaddress;

}os



AEIKTEC WC MEAN OOUWV

struct person {
char firstname[20];
char surname[20];
int age;
struct address homeaddress;
struct address bussinessaddress;
struct person *nextTperson;

}os

Agiktn¢ o€ dopr) TUTTOU person




2.UVOTTTIKA Ol OOUEGC (1)

e OpIOPOC dOUNG = OPICPOC TUTTOU
struct test {
int a;
char d[10]; };
struct test mytest;
e EmoTpé@ovTal Kal TTEpVOUV KAT agia atro
OUVOPTNOEIC.
struct test dosomething(int a, struct test b) {
<KWO1KOC>
}
e Bonbacsl 10 typedef
typedef struct test Test;
Test dosomething(int a, Test b) {
<KWd1KOC>

¥



2. UVOTITIKQ Ol OOUEC (2)

e AvagpepopaoTe Je dot notation o€ YEAOC
MIaG METABANTAC TUTTOU OOMNC

struct test { »
1 int a; pdeﬂ)\l]Tl]
char d[10]; }; /

| > Test mytest; €ANO
'|'U'|Tog mytest. a‘/I‘I g

strcpy(mytest.d, "hello");

e 'Eva pEAOC piag peTaBANTAC TUTTOU Midg
OOUNC £XEl WC TUTTO TOV TUTTO TOU
MEAOUC.
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#include <stdio.h> Data createdata (void) {
#include <stdlib.h> Data data ;

struct data {

int x;
int * data ptr ; int i;
int len; scanf("%d", &x);
}s data.data_ptr = malloc(x*sizeof (int));

typedef struct data Data;
Data createdata(void);
void printdata(Data);

data.len = x;
for (i=0;i<x;i++) data.data_ptr[i] = 2*i;
return data;

int main ( void ) { ’
void printdata(Data data) {
Data mydata; int i;
for (i=0;i<data.len;i++) printf("%d\n", data.data ptr[i]);
mydata = createdata(); return ;
printdata(mydata); }
/* how to free ?*/
return 0;
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2U0TNUa TUTTWV:
‘Eva BAua otnv avattugn Aoyliouikou

e KaBopiopo¢ ouoTAUATOC TUTTWY Ol OTTOIO!
xapakTnpiouv Ta 0EOOUEVA TOU
TTPOLBAAATOC

EIBAAAEI KAVOVEC OTN XPNON TWV OEOONEVWV
AUTOUATOTTOIEI TOV AOYIKO EAEYXO

e [0 va aglotroioouue auTr) Tn duvaToTNTA
opiCouue KATAAANAOUG TUTTOUC
YPAPOUUE KATAAANAO KWOIKA
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4 louviou 1990,
Koupou, ['aAA. ['oulava

Atlantic Ocean

Sroke from the explosion
June 4, 1996 (AP Photo)

Ariane takes of f Thursday
(Ariane TV)

o 1902 MAGELLAN Geographix, Santa Barbarsa, CA
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ariane.mov

Ariane 5 Flight 501

Proton ~ Ariane 5 ?c-ass st flight (Ariane 5 Flight 501) on 4 June 1996

Russia European

me o smeses mes - oCKet self-destructing 37 seconds after launch

A ©me @mieglfunction in the control software, which was
4 N\ the most expensive computer bugs in history.
LET_.H |

2

on from 64-bit floating point to 16-bit signed
d caused a processor trap (operand error).

/ 1t number had a value too large to be
/ \ 2 16-bit signed integer.

) —

)
o
BEATTTTIT -~

Jerations had led to the disabling of the
sonwaire nanuier (in Ada code) for this trap, although other
conversions of comparable variables in the code remained
protected.

TNyn: wikipedia.org
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http://en.wikipedia.org/wiki/Ariane_5_Flight_501
http://en.wikipedia.org/wiki/June_4
http://en.wikipedia.org/wiki/1996
http://en.wikipedia.org/wiki/Computer_bug
http://en.wikipedia.org/wiki/Bit
http://en.wikipedia.org/wiki/Floating_point
http://en.wikipedia.org/wiki/Signedness
http://en.wikipedia.org/wiki/Integer
http://en.wikipedia.org/wiki/Ada_(programming_language)

Kwoikac oe ADA

declare
vertical_veloc_sensor: float;
horizontal veloc sensor: float;
vertical_veloc_bias: integer;
horizontal veloc_bias: integer;

begin
declare
pragma suppress(numeric_error, horizontal_veloc_bias);
begin
sensor_get(vertical veloc_sensor);
sensor_get(horizontal veloc_sensor);
vertical _veloc_bias := integer(vertical_veloc_sensor);
horizontal veloc_bias := integer(horizontal _veloc_sensor);
exception
when numeric_error => calculate_vertical _veloc();
when others => use_irs1();
end;
end irs2;
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Date & Time (UTC) Flight Model Serial number Payload Result
04.06.1996 12:34:06 V-89 Ariane-5G 501 Cluster Failure
30.10.1997 13:43:00 V-101 Ariane-5G 502 MagSat H & TEAMSAT, MagSat B, YES Partial failure
21.10.1998 16:37:21 V-112 Ariane-5G 503 MagSat 3, ARD Success
10.12.1999 14:32:07 V-119 Ariane-5G 504 XMM-Newton Success
21.03.2000 23:28:19 V-128 Avriane-5G 505 INSAT 3B, AsiaStar Success
14.09.2000 22:54:07 V-130 Ariane-5G 506 Astra 2B, GE 7 Success
16.11.2000 01:07:07 V-135 Ariane-5G 507 PAS 1R, Amsat P3D, STRV 1C, STRV 1D Success
20.12.2000 00:26:00 V-138 Ariane-5G 508 Astra 2D, GE 8 (Aurora 3), LDREX Success
08.03.2001 22:51:00 V-140 Ariane-5G 509 Eurobird 1, BSat 2a Success
12.07.2001 22:58:00 V-142 Ariane-5G 510 Artemis, BSat 2b Partial failure
01.03.2002 01:07:59 V-145 Ariane-5G 511 Envisat Success
05.07.2002 23:22:00 V-153 Ariane-5G 512 Stellat 5, N-Star ¢ Success
28.08.2002 22:45:00 V-155 Ariane-5G 513 Atlantic Bird 1, MSG 1, MFD Success
11.12.2002 22:22:00 V-157 Ariane-5ECA 517 Hot Bird 7, Stentor, MFD A, MFD B Failure
09.04.2003 22:52:19 V-160 Ariane-5G 514 Insat 3A, Galaxy 12 Success
11.06.2003 22:38:15 V-161 Ariane-5G 515 Optus C1, BSat 2¢c Success
27.09.2003 23:14:46 V-162 Ariane-5G 516 Insat 3E, eBird 1, SMART-1 Success
02.03.2004 07:17:44 V-158 Ariane-5G+ 518 Rosetta Success
18.07.2004 00:44:00 V-163 Ariane-5G+ 519 Anik F2 Success
18.12.2004 16:26:00 V-165 Ariane-5G+ 520 Helios 2A, Essaim 1, 2, 3 and 4, PARASOL, Nanosat 01 Success
12.02.2005 21:03:00 V-164 Ariane-5ECA 521 XTAR-EUR, Magsat B2, Sloshsat Success
11.08.2005 08:20:00 V-166 Ariane-5GS 523 Thaicom 4-iPStar 1 Success
13.10.2005 22:32:00 V-168 Ariane-5GS 524 Syracuse 3A, Galaxy 15 Success
16.11.2005 23:46:00 V-167 Ariane-5ECA 522 Spaceway F2, Telkom 2 Success
21.12.2005 22:33:00 V-169 Ariane-5GS 525 Insat 4A, MSG 2, MFD C Success
11.03.2006 22:32:50 V-170 Ariane-5ECA 527 Spainsat, MFD C, MFD C, Hot Bird 7A Success
26.05.2006 21:08:50 V-171 Ariane-5ECA 529 Satmex 6, Thaicom 5 Success
11.08.2006 22:15:00 V-172 Ariane-5ECA 531 JCSat 10, Syracuse 3B Success
13.10.2006 20:56:00 V-173 Ariane-5ECA 533 DirecTV-9S, Optus D1, LDREX-2 Success
08.12.2006 22:08:00 V-174 Ariane-5ECA 534 WildBlue 1, AMC 18 Success
11.03.2007 22:03 V-175 Ariane-5ECA 535 Skynet-5A, Insat-4B Success
04.05.2007 22:29 V-176 Ariane-5ECA 536 Astra 1L, Galaxy 17 Success
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http://en.wikipedia.org/wiki/Indian_National_Satellite_System
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http://en.wikipedia.org/wiki/Astra_2D
http://en.wikipedia.org/wiki/Eurobird_1
http://en.wikipedia.org/wiki/Envisat
http://en.wikipedia.org/wiki/Optus_fleet_of_satellites
http://en.wikipedia.org/wiki/SMART-1
http://en.wikipedia.org/wiki/Rosetta_space_probe
http://en.wikipedia.org/wiki/Anik_(satellite)
http://en.wikipedia.org/wiki/PARASOL_(satellite)
http://en.wikipedia.org/wiki/SPACEWAY-2
http://en.wikipedia.org/wiki/Indian_National_Satellite_System
http://en.wikipedia.org/wiki/EUMETSAT
http://en.wikipedia.org/wiki/Hot_Bird
http://en.wikipedia.org/wiki/Optus_fleet_of_satellites
http://en.wikipedia.org/wiki/WildBlue
http://en.wikipedia.org/wiki/AMC_18

Tutrol Asdopevwy

e KaBopilouv ouvoAo 1I010TATWYV JETABANTWY
TTX. TO ABPOICHA TO AKEPAIWYV Eival AKEPAIOC

e AcioTToloUVTAIl ATTO £VA PNXAVIOUO EAEYXOU

T1 yiveTal av ouvOudow o€ PIa EKppaan dsdouEva
OlAPOPETIKOU TUTTOU;

Eival cwoTEC 01 DIETTAPEC TWV OOUIKWY OTOIXEIWV;

Bonbasl otnv atropuyr Aoyikwv AaBwv oTov
KWOIKAQ.
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‘EAgyxoc TUutTWV
Type Checking

Kartd Tn HETAYAWTTION TTAPAyovTal hnvuuarta ] ]
AGBoug/TTpoEIdOTTOINONG OTAV UTTAPXEI ACUPPWVIa JETAGU
KANoNn¢ KAl uUAOTTOiNONG ouvapTNONG

METAEU TOU TTANBOUC TWV OPICHATWY,

TWV TUTTWV TWV OPICHATWY,

TOU ETTIOTPEPOPEVOU TUTTOU.
Baoikr TEXVIKA ATTOQUYNG OPOAUATWY

EVEPYOTTOIEITAI PE TN ONAWON TTPOTUTTWYV TWV CUVAPTHOEWV

¢ ]Q'ITF]V or(er’] N TTepIAapBAvovTag KatadAANAa apxeia kepalidag (header
iles, .

21N C ptropei va TTpokaAEoel Epeoceg (implicit) yetaTpoTreg
TUTTWV.

[[Awooec ue auoTnpo €Asyxo TUTTWYV (Strongly-typed languages)
ATTOKAgioUV TN XpHon dedOPEVWY TUTTOU T O€ EKPPATEIG Ol OTTOIEG
OEV €ival KATAOKEUAOUEVEG VIO va XEIPIOTOUV dedopEva TUTTOU T.

[[Awooeg he aoBev EAeyX0 TUTTWYV
«lMNpwToLOUAIECH OE JETATPOTTEC TUTTWV.
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[TpooTaoia atrdo Aabn AoyIKNC
MEOW EAEYXOU TUTTWYV

#include <stdio.h> main () {
School myschool = {"paidikos",
struct student { 10},
char name[40]; Student astudent =
. . {"giannakis", 4},
;r.'t code; students[10];

typedef struct student Student; students[0] = astudent:

students[1] = myschool;

struct school { }
char name[40]; \

int code; error: incompatible types in assignment

}s

A&Bo¢: aocuupartol TUTTOI € avaBeon

typedef struct school School;

O €Aeyxog¢ yiveTal TNV wpa TNG paTayAchTllcgng
(compile-time).



Opuwc...

#include <stdio.h>

#include <stdlib.h> o KaAn TTPaKTIKA yia KWOIKA
TTOU TTEPIYPAPEI TN

typedef int Oranges; AEIToupyia Tou

typedef int Apples; o Zm C, 0 éAeyxog TUTTWV yIa

. _ . Baeproug TUTTOUG OeV gival

int main ( void) { auoTr]pog

Oranges a, b;

Apples c, d; Edw dev Tapayovral

unvupara AadBouc.

int e = 0;
[[Awooa weakly-typed
a=>b=1;
c=d=1;
d = a;
b =d+ e;

printf("%d %d\n", d, b);
return EXIT_SUCCESS;
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‘Euypeocec ahAayec Tuttou otn C

short int s; /* 2 bytes (otnv uAomoinon mMou XPNOL1UOMO1OUUE)*/

unsigned long int 1; /* 4 bytes */

char c; /* €&aptatatl amd tnv vAomoinon,
signed n unsigned, 1 byte*/

float f; /* ouvibwc amAng akpipeiac katd IEEE 754, 4
bytes*/

double d; /* ouvibwc O61mMAAC akpiPfelac katd IEEE 754, 8
bytes*/

s = 1; /* Ta A1yOoTEPO ONUAvVTKA Yndia tou 1 epunvevovtal wg

NPOCNUACUEVOC ap1Opoc*/
l =5s; /* YlvETOl EMEKTAON TPOCHHOU OTOV s peEXPL va yivel ioou

HKoug pE Ttov 1 Kol OTn OUVEXEla EPUNVEVETAL WG OP1OUOG
Xwpil¢ mpoonuo */
S = C; /* €néktaon mpoorjpou o€ PAKOC s */
; /* o tunoc¢ float eival peyaAvtepo¢ amd tov TUumo tou 1 */
/* €bw pmopel va €xoupe anmwAseia akpiferac */

-+ -h
n 1
Q -~

o o
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Me EAEYXO TUTTWV...

#include <stdio.h> int report (int x){
int report(int); printf("%d\n",x);
struct data { return x;

char name[10]; }

}s

typedef struct data Data;

int main (void ) {
Data mydata = {"giannis", 2};

report(mydata);
return 0; ? gee i.c
J i.c: In function “main’:
} i.c:12: error: incompatible type for argument 1 of “test’

22



XWPIC EAEYXO TUTTWV

#include <stdio.h> int test (int x){
. printf("%d\n",x);

struct data {
char name[10];
int code;

¥
typedef struct data Data;

return Xx;

main ( ) {
Data mydata = {"giannis", 2};

test(mydata);
}

Me -Wall -Wextra -Werror _

[Error] implicit declaration of function ‘report’ [-Werror=implicit-function-declaration] 23



‘EAeyxoc Tuttwyv — lNapadeiyua og C

#include <stdio.h> - -
- £0TW OTI Oev

int main ( ) { onAwvouue Tnv testfunc()

testfunc(1.1, 2.1) ;
testfunc(3);

return 9;

}
int testfunc (int a, int b) {
printf("%d %d\n", a, b);

return 0O;

}

Me -Wall -Wextra -Werror
[Error] implicit declaration of function ‘testfunc' [-Werror=implicit-function-declaration]

24



EvepyoTtroinon pnxaviouou

#include <stdio.h>
int testfunc(int, int ); < dnAwon ouvapTnong

int main ( void ) { N 1008Uvapn evépyeia

testfunc(1.1, 2.1) ;

testfunc(3);
\ TTPOKaAEiTal Euuean aAAayry TUTTOU

return 0; \
}
(implicit casting),

int testfunc (int a, int b) Mrvupa AdBoug yia AGBog
{ TTARB0G OpIoUATWYV

printf("%d\n" ,a);

return 0; @a TTPETTEI VA XPNOIUOTTIOIOUME
} KaTdAAnAa switches
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H onuacia Twv TTPoEId0TTOINCEWY
(warnings)

e gcc —Wall tc.c
'H ota compiler options Tou Dev-C++

e O compiler TrpocIdoTIOIEI VIO

UTTOVOOUMEVEC ONAWOEIC CUVAPTNOEWY
(implicit declarations).

Non-void functions xwpic return ...
Kai dAAa
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Metatpotrec TUTTWV:
[Mapadelyua

#include <stdio.h>
int f(double);

int main (void ) {
printf ("%g\n", (double) f(3) );
return 0;

}

int f (double x) {
double temp ;

temp = x / 2;

printf ("%g\n", temp); <

return temp ;

duUo kAnoeig Tng printf().
TI TUTTWVETAI;
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[TpoaTagia ammd AaBn Aoyiknc
UETW EAEYXOU TUTTWV

#include <stdio.h> main () {
School myschool = {"paidikos", 10};
struct student { Student astudent = {"giannakis", 4},
char name[40]; students[10];
int code;
) students[0] = astudent;
typedef struct student Student; students[1] = myschool;
} \
struct school {
char name[40]; error: incompatible types in assignment
int code; AaBog: aoUpBartol T0TT0I O€ avabean
?

typedef struct school School;



[Mapdakapwn (2)

#include <stdio.h>

struct student {
char name[40];
int code;
¥
typedef struct student Student;

struct school {
char name[40];
int code;

¥
typedef struct school School;

void report(Student);

main ( ) {
School myschool = {"paidikos", 10};

Student astudent = {"giannakis", 4},
students[10];

students[@] = astudent;
students[1]= * ((Student *) &myschool);

report(students[0]);
report(students[1]);

}

void report(Student a) {
printf("name: %s\n", a.name);
printf("code: %4d\n", a.code);
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KaAuTepa

OaAPECTEPOGS
KWOIKAG

#include <stdio.h>

struct student {
char name[40];
int code;
}s
typedef struct student Student;

struct school {
char name[40];
int code;
}s
typedef struct school School;

void reportStudent(Student);
void reportSchool(School);

main ( ) {
School myschool = {"paidikos", 10};

Student astudent = {"giannakis", 4},
students[10];

students[@] = astudent;

reportStudent(students[0@]);
reportSchool(myschool);

}

void reportStudent(Student a) {
printf("name: %s\n", a.name);
printf("code: %4d\n", a.code);

}

void reportSchool(School a) {
reportStudent(*(Student *) &a);

}
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AKOUQ KOAUTEPQ

#include <stdio.h>

struct student {
char name[40];
int code;
}s
typedef struct student Student;

struct school {
char name[40];
int code;
}s
typedef struct school School;

void reportStudent(Student);
void reportSchool(School);

Student ConvertSchooltoStudent(School);

\

main ( ) {
School myschool = {"paidikos", 10};

Student astudent = {"giannakis", 4},
students[10];

reportStudent(astudent);
reportSchool(myschool);

}

void reportStudent(Student a) {
printf("name: %s\n", a.name);
printf("code: %4d\n", a.code);
}

void reportSchool(School a) {

reportStudent(ConvertSchooltoStudent(a));

}

Student ConvertSchooltoStudent(School a) {

return *((Student *) &a);
}

ouvAapTnon yia TNV avaAuTikr aAAayr TUTTOU.
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o O €AeyxoC TUTTWV TTPOCTATEUEI ATTO
AOVYIKQ Kal AAAa AGON

o [[pAd@oUuE KWOIKA TTOU VA AIOTTOIEI TOV
EAEYXO TUTTWV

H yAwooa kaBopilel TTwS va YPAPOUE
TTPOYPAUMATA TTOU VA ACIOTTOIOUV TO oUCTNMA
TUTTWV.
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