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Xpnuotodotnon

To mapov ekmMaAldeUTIKO UALKO €xeL avamtuxBel ota mAaiowa Ttou
EKTIALOEUTIKOU £pyou TwV SLdaoKOVTwyY Kabnyntwv.

To ¢€pyo «Avowkta Axkadnuaika MaBnuata oto [lavemiotiulo

Natpwv» €xeL  xpnuatodotnBeli povo tTn  avadlapopdwon tou
eKTIALOEVUTLKOU UALKOU.

To €pyo uvlomoleitat oto nAaiolo Tov  Emuyelpnolakou
MNpoypappatoc «Ekmaidevon «kat Awa  Biou MaBnon» KoLl
ouvyxpnuatodoteitat amd tnv Eupwmnaikn Evwon (Evpwmaiko
Kowwviko Tapeio) kat anod Bvikoug mopouc.
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AvaTrTuEn

To rmapov eKMalOEUTIKO UALKO avamtuxOnke oto
TUA N HAektpoAOoywv  MnYavikwyv KOLL

Texvoloyiac Ymoloylotwv tou [lavemiotnuiov
MNotpwv
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H doun

struct <dévopa Sdounc> {
<TUmo¢ lou pEAoOUC> <o6vopa lou pEAOUC>;
<TUTOC 20U MEAOUC> <Ovopa 20U HEAOUC>;
<TUMOC 30U MEAOUC> <Ovopa 30U HEAOUC>;

<TUTOC nou MEAOUC> <Ovopa nou HEAOUC>;
} <Ailota ovopdtwv MeTABANTWV> ;



Opiopog 10TToU struct address ﬂqp(’xégw“q

1 struct address

{

char street[20];
int number;

int code;
char city[20];

} myaddress;

OUVOUQOMEVOC
0pPITNOC TUTTOU
struct address
Kol ONAwan JET
apAnTAC TUTTOU
struct address

. ovoua PeTapAnTA¢ TUTIOU

xpnon tutrou struct address  struct address

<




ApPXIKOTTOINON HETABANTWYV

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

int code;
char city[20];
}os

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



‘EvBeon Aopwyv

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

}os



AEIKTEC WG MEAN OOUWV

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

}os

T

Agiktn¢ ae dopr) TUTTOU person
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2.UVOTITIKO Ol OOMEG (1)

Opioud¢ doPNRC = opPIoPOC TUTTOU
struct test {
int a;
char d[10]; };
struct test mytest;

EmoTpé@ovTal kal TTEpVoUV KAT agia atrd ouvapTroElc.

struct test dosomething(int a, struct test b) {
<Kwod1KAC>

}
BonBdel 10 typedef

typedef struct test Test;

Test dosomething(int a, Test b) {

<KWO1KOG>

}

11



2.UVOTTTIKQ Ol OOMEC (2)

* Ava@epopaoTe e dot notation og yEAOGC pIAGC
METABANTAG TUTTOU DOPNG
struct test {

int a; ,

T char d[10]; }; HETGB)\HTH

Test mytest° /

mytest.a = 5; |.I£)\O§

TOTJ’OT/ str‘cpy(mth),

* 'Eva yENOG pIag PETAPBANTAC TUTTOU Miag OOMNG EXEI W
G TUTTO TOV TUTTO TOU JEAOUG.
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2UoTNUA TUTTWV:
‘Eva Bnua otnv avarrtucn AoyiouIKou

« KaBopiopd¢ ouoTAPATOC TUTTWY Ol OTTOIO! X
pakTnpiouv Ta OEdONEVA TOU TTPOPBAAATOC
— EmIRAAAEI KaVOVEG OTN XPNON TWV 0EQOUEVWY
— AUTOUATOTTOIEI TOV AOYIKO EAEYXO

* [a va agiotroinooupe autn Tn duvaroTnTa
— opifoupne KATAAANAOUC TUTTOUG
— YPAPOUHE KATAAANAO KWOIKO
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A Class
(Soyuz-U)
Russia

165 feet
(50 meters)

e ee—
—

Ariane 5's first test flight (Ariane 5 Flight 501) on 4
June 1996 failed, with the rocket self-destructing 37
seconds after launch because of a malfunction in the
control software, which was arguably one of the most
expensive computer bugs in history.

A data conversion from 64-bit floating point to 16-bit
signed integer value had caused a processor trap
(operand error).

The floating point number had a value too large to be
represented by a 16-bit signed integer.

Efficiency considerations had led to the disabling of
the software handler (in Ada code) for this trap,
although other conversions of comparable variables in
the code remained protected.
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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 MagqSat H & TEAMSAT, MaqSat 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 Ariane-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 IR, 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¢ 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-SA, Insat-4B Success
04.05.2007 22:29 V-176 Ariane-5ECA 536 Astra 1L, Galaxy 17 Success
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Tutrol AsdopeEvwy

« KaBopilouv ouvoAo IDIOTATWYV PJETABANTWYV
— TTY. TO GBPOICHA TO AKEPAIWV €ival AKEPAIOC

« ACloTTOIOUVTAI ATTO £EVA UNXAVIOUO EAEYXOU

— TiyiveTal av ouvduaow o€ pia Ekppaon dedouEva Ola
(POPETIKOU TUTTOU;

— Eival cwoTEC o1 DIETTAPEC TWV OOUIKWY OTOIXEIWV;
— BonBaegl otnv atropuyn AoyiKwv AaBwyv oTov KWOIKA.
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‘EAgyxoc Tuttwyv
Type Checking

Kata Tn JETAayAWTTION TTapAyovTal ynvuuara AaBoug/TTpoidoTT
0inoNg OTav UTTAPXEl ACUN@QWVIa HETAGU KARONG Kal UAOTToinon
G auvapTtnong

— METALU TOU TTANBOUG TWV OPICHATWY,

—  TWV TUTTWV TWV OPIOUATWY,

— TOU ETTIOTPEPOPEVOU TUTTOU.
Baaoikn TEXVIKI aTTOQUYNG OQAANATWY

— gvepyoTrolgital e T ONAWGN TTPOTUTIWYV TWV CUVOPTHOEWV

. ]glmv ah%xr'] N TTepIAauPavovTag KataAAnAa apxeia kepaAidag (header
iles, .

— 271n C utropei va TTpokaAéoel EppETES (implicit) HETATPOTTEC TUTTWV.
[Awooec pe auaTnpo €Aeyxo TUTTWYV (strongly-typed languages)

— ATrokAgiouv Tn Xpnon dedopévwy TUTTOU T 0€ EKPPATEIG Ol OTTOIEG
dev €ival KATOOKEUAOMEVEG YIA va XEIPIOTOUV dedopEva TUTTOU T.

[[Awooec pe aoBevr) EAeyxO TUTTWV
— «[1pwTOPOUAIECH OE HETATPOTTES TUTTWV.

19



[TpooTagia atrd AdBn AoyikNng
METW EAEYXOU TUTTWV

#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;

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

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

students[0] = astudent;
students[1] = myschool;

;

error: incompatible types in assignment

A&Bo¢: acuuBaTol TUTToI 0€ avdabeon

O éAeyxoc yiveTal TNV wpa TS METaYAWTTIONG (compile-time).

20




Opwc...

#include <stdio.h> .
typedef int Oranges;
typedef int Apples; .

main ( ) {
Oranges a, b;
Apples c, d;

int e = 9;

a=b=1;

c=d=1;

d = a;

b=4d+ e;

printf("%d %d\n", d, b);
}

KaAr TTPaKTIKN YIa KWOIKA TTOU
TTEQIYPAYPEI TN AEITOUPYia TOU
21N C, 0 €Aeyx0¢ TUTTWV YIA
BaBuwToucg TUTTOUG €V Eival
auoTnpPoG.
— EOw dev mTapayovrail
unvupata AdBouc.

— \wooa weakly-typed

21



‘Eppeocec aAAayec TutTou ot C

short int s; /* 2 bytes (otnv uvAomoinon mou XPNO1HOMO1OUUE)*/
unsigned long int 1; /* 4 bytes */
char c; /* €€aptdtal and tnv uAomoinon,
signed  unsigned, 1 byte*/
float f; /* ouviibwg amAng akpipferoag katd IEEE 754, 4
bytes*/
double d; /* ouvibwg 61mAnRg akpiferag katd IEEE 754, 8
bytes*/

s = 1; /* Ta Alydétepo onuavtikd Pndia tou 1 epunvevovtal wg
TMPOCNUOCUEVOC apLOUOGC*/
1l =s; /* ylvetal €MEKTOON MPOOHHUOU OTOV S PEXPL va Yilvel 1loou
MAKOUG pE Tov 1 KOl OTn OUVEXELA EPHNVEVETAL WG aP1OpOG
Xwplg mpdéonuo */

S = C; /* €EMEKTOON MPOOHUOU O€ MAKOG s */
f =1; /* o tumog float eival peyoAvtepog amd tov tumo tou 1 */
f = d; /* €dw pmopel va €xoupe amwAeila akpiferag */

22



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;

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

report(mydata);
} $ gcc i.c

i.c: In function ‘main’:
i.c:12: error: incompatible type for argument 1 of

23



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);
}



‘EAcyxoc¢ Tuttwy — lNapadeiypa o€ C

#include <stdio.h> - -
- £0TW OTI deV

int main ( ) { dnAwvoupe TV testfunc( )

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

return O;

¥

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

return 0;

¥

25



‘EAeyxoc Tuttwyv (2)

##tinclude <stdio.h>

main ( ) {
testfunc( (int) 1.1) ;
testfunc(3);

}

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

return 0;

}

26



Evepyotroinon unxaviouou

#include <stdio.h>

int testfunc(int, int ); < dnAwon ouvapTnong

main ( ) { N 1icod0vaun evépyeia
testfunc(1.1, 2.1) ;

testfunc(3);

) \
TTPOKOAEITAI EuPean aAAayn TUTTOU

int testfunc (int a, int b) \\\\‘\ (implicit casting),

{ Mrjvupa AdBoug yia Ad6og
TTAAB0G opICPATWYV

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

return 0;

}

27



H onuaocia Twv TTpoeId0TToOiNCEWV
(warnings)

« gcc-Wall tc.c
— 'H ot1a compiler options Tou Dev-C++
« O compiler TrpocidoTrOIEi VIO
— UTTOVOOUMEVEC dNAwoeIc ouvapTtnoewy (implicit
declarations).

— Non-void functions xwpic return ...
— Kai aAAa

28



MeTaTpoTtrec TUTTWV:
[Tapadelyua

#tinclude <stdio.h>

int f(double);

main ( ) {
printf ("%g\n",x(double) f(3) );

}

int f (double x) {
double temp ;

temp = x / 2;
printf ("%g\n", temn);

return temp ;

dUo kKAjoeIg TNG printf( ).

T1 TUTTWVETAI;

29



[Mapakauyn

#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;

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

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

void *hack;

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

printf("%s\n", students[1].name);
printf("%d\n", students[1].code);

}
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[Tapdakapwn (2)

#include <stdio.h>

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

31



KaAuTepa

#include <stdio.h>

struct student { OaPECTEPOC
char name[40]; KWSIKO
int code; 5
}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]);
eportSchool(myschool);

}

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

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

}

32



AKOUO KOAUTEPO

#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

ConvertSchpoltoStudent(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 *(fStudent *) &a);

}

ouvdapTnon yia TNV avaAuTIKr] aAAayn TL’JTrou.J53 33



2UUTTEPACUATO

* O €Aeyxoc¢ TUTTWYV TTPOOTATEUEI ATTO AoYIKA Kal GAAQ
AGON
* [pagoupe KWOIKA TTOU VA ACIOTTOIEI TOV EAEYXO
TUTTWV
— H yAwooa kaBopilel TTwe va ypAPoUuE TTPOYPAU
QTA TTOU VA ACIOTTOIOUV TO GUCTAMA TUTTWV.
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2 NUEIWUA avapopac

* Copyright NMavemmoTiuio MNatpwyv,
[TaAioupdc BaaiAeiog , Agppatac EudyyeAog
«Ap¥xEc NpoypappaTiouou ».

‘Ekdoon: 1.0. INarpa 2015

« AlaBEoipo atrd 1n dikTUaKIakn d1EuBuvon

https://eclass.upatras.gr/modules/
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