Aiadikaoriko¢ [poypauuariouoc

BagiAnc MNMaAioupdc



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



#include <stdio.h>

int £ (int );
int g (int );

double h (double );
int w (int, int);

int main(void) {

f(1); <

g(1);

h(1.0);

w(l, 2);

f(2);
g(1);

return 0;

[ToU atrobnkevovTal
TTOPAMETPOI Kal
TOTTIKEC METARBANTEC:
stack

H f dev koAgi Tnv g

int f(int a) {

int b =1 ;
printf("function f: address of parameter %X\n", &a);
printf("\t\t address of local variable %X\n", &b);
if (a>1)

g(a);

return b + a;

}




int g (int a) {

¥

int b =1 ;

int *c = &a;

printf("function g: address of parameter %ZX\n", &a);
printf("\t\t address of local variable b %X\n", &b);
printf("\t\t address of local variable c %X\n", &c);
return b + a ;

int w (int a, int c) {

¥

int b =1 ;

printf("function w: address of parameter %ZX\n", &a);
printf("\t\t address of local variable %X\n", &b);
return b + a + c;

double h (double a) {

double b = 2.0 ;

printf("function h: address of parameter %ZX\n", &a);
printf("\t\t address of local variable %X\n", &b);
return b + a;



-
# C\Program Files (xB6)\Dev-Cpp\ConsolePauser.exe . — | S

function f: address of parameter 22FE&40
address of local variable 22FE2C
: address of parameter 22FE4D
address of local wvariable b 22FE2C
address of local variable c 22FE20
: address of parameter 22FE4D
address of local variable 22FE28
: address of parameter 22FE4D
address of local variable 22FE2C
: address of parameter 22FE4D
address of local variable 22FE2C
: address of parameter 22FEBD
address of local variable b 22FDEC

function

EikOova Tou
stack Kata N
OIAPKEID
EKTEAEONC TWV
OUVapPTNOEWV

function
function
function

function

address of local variable c 22FDEG
: address of parameter 22FE4D

address of local variable b 22FE2C

address of local variable c 22FE20

function

Process exited with return value B
Press any key to continue . . . o

m_|»

KaBe @opa diatiBeTal o idlog XwpogS uvnung

Xwpog f Tou
KaAgiTal atrd
main

Xwpog g TTou
KaAgiTal atrd
main

Xwpog h 1Tou
KaAgiTal atrd
main

Xwpog w TTou
KaAgiTal atrd
main

Xwpog f Tou
KaAgiTal atrd
main

Xwpog g TTou
KaAgiTal atrd
main

)

v

Xwpog g TTou
KaAgiTal atro f

A\

AvayKkaoTIKa diagpop

ETIKOG yiaTi N f KaAgi TN g

=
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#tinclude <stdio.h>
##tinclude <stdlib.h>

int abc

=7;

int test (void);

int main(void) {

}

int xyz ;
printf("%d\n",test());
printf("%d\n",test());
printf("%d\n",test());
return EXIT_SUCCESS;

int test (void) {

static int x = 0;

int * ptr ;
int y = 0;
X ++

y ++;

ptr = malloc (10 * sizeof (int));
ptr[0] = abc;

printf("function: x: %d vy:%d ptr[0]
free(ptr);

return x ;

:%d\n",X,y, ptr[@]);



main:xyz

test: ptr, y

abc
X

10*sizeof(int)

Stack

Static/global

heap

[leploxeg pvNpNng



Auvauikn olaxeipion pyvnung otn C

e AEOpEUON UVAMUNCG:
void *malloc(size t size);

Emiotpédel O6€1KTN 0 €EQACPOAALOUEVN
neploxn HEYEOBouc size bytes n NULL av
dev uMApXEL TETOLA.

e AEAgUVOEPWON UVAUNG:

void free(void *pointer);



[MTw¢ douAelel 0 pNXavIoNOC;

e XpPNOIUOTTIOIEI
Aedopeva oto heap
NeTrTopepn dlaxeipion ava block
® AletBuvon apxng
® MéyeBog
e Moipadletal TTAnpogopia PETACU
OIAPOPETIKWY CUVOPTNOEWV
malloc( ) , free( )
[MTwc¢ yiveTal auTo;



#include <stdio.h>

#include <stdlib.h>

#define N 10

int main ( void) {
char matrix[N];
scanf("%s", matrix);

printf("Hello %s!\n", matrix);

return EXIT_SUCCESS;

10



#include <stdio.h>
#include <stdlib.h>
#define N 10

int main (void ) {

char matrix[N];
char *dynamicdata;

scanf("%s", matrix);

printf("Hello %s!\n", matrix);

dynamicdata = (char *) malloc( N * sizeof (char));
scanf("%s", dynamicdata);

printf("Hello dynamic %s!", dynamicdata);

return EXIT_SUCCESS;

11



#include <stdio.h>
#include <stdlib.h>
#define N 10
int main (void ) {
char matrix[N];
char *dynamicdata;
int i;
scanf("%s", matrix);

printf("Hello %s!\n", matrix);

dynamicdata = (char *) malloc( N * sizeof (char));
scanf("%s", dynamicdata);

printf("Hello dynamic %s!\n", dynamicdata);

for (i=0; dynamicdata[i]!=0; i++)
printf("%c\n", dynamicdata[i]);

return EXIT_SUCCESS;
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#include <stdio.h>
#include <stdlib.h>
##tdefine N 10

int main ( void) {
char matrix[N];
char *dynamicdata;
int i, nchars;

scanf("%s", matrix);
printf("Hello %s!\n", matrix);

while (1) {
printf("How many chars?");
scanf("%d", &nchars);
dynamicdata = (char *) malloc( nchars * sizeof (char));
scanf("%s", dynamicdata);
printf("Hello dynamic %s!\n", dynamicdata);
for (i=0;dynamicdata[i]!=0;i++) {
printf("%c\n", dynamicdata[i]);
}

free(dynamicdata);

}
return EXIT_SUCCESS;



Bpeite yiaTi OV TPEXEI TO TTPOYPAMUA,
XpPNolJoTTolwvTag Tov debugger!

#include <stdio.h>
#include <stdlib.h>

int main(void) {
int i;
int *i ptr;

i = 5;
*1 ptr = -6;
printf("%d\n", 1i);

return EXIT_SUCCESS;
}

(Ta warnings TTpocidotroiouv!!!)

14



[ Project - [mdemo.dey] - [Executing] - Dev-C+ 5.4.1

| tg10pals)
&l € a & [
Project |Classes | Debug #include <stdio.h>
=) Projectl
[ main.c int main() {

IRE. iz
int *i ptr;

O W N

B ' E:\paliuras\courses\Principles\1415\lecture14\malloctest\mdemo.exe

mdemo.exe has stopped working
Windows is checking for a solution to the problem...

| Cancel

88 Compiler | B Resources |dih Cd

Li.. Col  File
E:\paliuras\courses\Pri




ftd Projectl - [mdemo.dev] - [Debu

File Edit S5earch View Project Execute Debug Teoecls CV5  Window Help

[ {glokbals) vl v]|

L FHCAE T IR BEEEH ODdnEgE S o adl

finclude <stdio.h>

Project | Classes | Debug

*1 ptr =
AnAwon deiktn printf("&d\n", 1i);
’ . |10
prlg’aple(?Tromon. e return 0
«TUXaia» TIuN 12 Ly
main.c ‘

8o Compiler | @ Resources | dli Compile Log ' Debug |[& Find Results Close

“ Debug || Addwatch || Nextline | [Next instruction Send command to GDB: display i
-=-=prompt

k Stop Exe::utinl ’ Modify watch ] ’ Into line ] [IntD instru::ticm]

liew CPU windol [Remove watch| | Continue || Skip function | ‘U



l Projectl - (mdemodev] - Debugging] - DevCor 5410 TN T T . T

File Edit 5earch View Project Execute Debug Tools CVS Window Help

[#qlubals:l vl v]|
H T TIEER] BEES 09NBEE |~ |dam
Project | Classes | Debug 1 #include <stdio.h>
~[8 i_ptr = (int *) 0x1f001e 2
Bi=5 38 int main() {
4 int i;
@
©
5
3
9 printf("sd\n", i)
10 [Er . ==
i return 0 i (@] Program received signal SIGSEGY, Segmentation fault.

o

Show CPU window

Abyw TnG pn apyikotroinong,
Segmentation fault étav TrpooTradei va ypdwel o€ «Tuxaio» 0€on uvipung

main.c ‘

a0 Compiler | @ Resources | dll Compile Log v’ Debug |G Find Results Close

" Debug || Addwatch || Nextline |[Nextinstruction Send command to GDB: next

k Stop Executi{}] [ Modify watch ] ’ Into line ] ’Int{} instructi{}n] ->->prompt

[iew CPU windw] [ Remove wat::hl [ Continue l [ Skip function ]



fad Projectl - [mdemo.dev] - [Debug

File Edit 5Search View Project Execute Debug Tools CV5 Window Help

[ {globals) "I v]|

HL L FHCAE T IR BREE DdnBEsE S oo dl [l

finclude <stdio.h>

Project | Classes Debug
----- [ i_ptr = (int *) Ox1

9 *1 ptr = -6;
10 printf ("%d\n", i)
11
12 return 0;
13 L} ApXIKOoTTOIW TO OEIKTN OTN
©éon TnNG METABANTAG |
main.c ‘

oo Compiler | @ Resources | dli Compile Log «’ Debug |[@ Find Results Close

+’ Debug | Addwatch || Nextline |[Nextinstructior] Send command to GDB: display i

k Stop Exe::utic}l ’ Modify watch ] ’ Into line ] [IntD instru::tinn] ->->prompt

[iew CPU windcrl [ﬂemcwe wat::hl [ Continue l [ Skip function l



fad Projectl - [mdemo.dev] - [Debug

File Edit 5Search View Project Execute Debug Tools CV5 Window Help

[:gluhalsll "I v]|
HL L FHCAE T IR BEREH O8N EgE S oo ddl
Project | Classes Debug 1 #include <stdio.h>
~[8 i_ptr = (int *) 0x22fe54 2
?ﬂﬁizﬂ 38 int main() {
4 .
@
6
7
i i 3
O o¢ikTng Aappaver || o *i ptr = -6;
w¢ TINA TN 8€on 10 printf ("%d\n", 1i);
: 11
T 1
ns 12 return 0;
13 L}
main.c ‘
oo Compiler | @ Resources | dli Compile Log «’ Debug |[@ Find Results Close
/' Debug || Addwatch || Nextline | |Nextinstructior) Send command to GDB: next
k Stop Exe::utic}l ’ Modify watch ] ’ Into line ] [IntD instru::tinn] ->->prompt
[iew CPU windo| _ [ Continue H Skip function l




i Projectt - [mdemo.dev] - [Debugging] - Dev-C++ 5.4 LI NI .

File Edit 5Search View Project Execute Debug Tools CV5 Window Help

[ {globals) "I v]|
HL L FHCAE T IR BREE DdnBEsE S ~oadl
Project | Classes Debug 1 #include <stdio.h>
B int *) 0x22fe54 3 int main() {
4 .
@
6
7
To i AapBavel 8
2 %
TV TIN5 10 printf ("zd\n", i)
11
12 return 0;
13 L}
main.c
oo Compiler | @ Resources | dli Compile Log «’ Debug |[@ Find Results Close
+ Debug _ _ Send command to GDB: next
k Stop Exe::utiul _ i ->->prompt

J— J—



fad Projectl - [mdemo.dev] - [Debug
File Edit 5Search View Project Execute Debug Tools CV5 Window Help

[ {globals) "I v]|
HL L HIEAE T IE2E-1E BEBEH O8N D% S o | dl g [
Project | Classes Debug 1 #include <stdio.h>
~[8 i_ptr = (int *) 0x22fe54 2
@ - 38 int main() {
2 :
@
6
5
8
| =
To i Aappavel Tnv -
” ° ,/ l) r
TIUMN 6 yiaTtio i ptr[q11
Ocixvel otn Béon 12
ToU i 13
main.c ‘

oo Compiler | @ Resources | dli Compile Log «’ Debug |[@ Find Results Close

+’ Debug | Addwatch || Nextline |[Nextinstructior] Send command to GDB: next
k Stop Exe::utic}l ’ Modify watch ] ’ Into line ] [IntD instru::tinn] ->->prompt

[iew CPU windcrl . [ Continue H Skip function l




fad Project] - [mdemo.dev] - [Debugging] - Dev

File Edit 5Search View Project Execute Debug Tools CV5 Window Help

[:gluhalsll "I v]|
H 4R T IEZE=1E BRE EE | 06 0NEE & o v a] ] [
finclude <stdio.h>

Project | Classes Debug

] {

int *1 ptr;

{1]
B
()
ﬁ
=
f
|_|
=

i ptr = malloc (1 *sizeof(int)) ;

O xwpo¢ 1Tou dlaTifeTA
atmrdé TN malloc

]
=
=
=

1]
:: T
-+
m
=
[at]
=3
o
=
(]
-
M
O gm0 R wrn -

5 . K *1 ptr = -6;
AV GV”KH oT0 StaC 10 printf ( "%d\n" , j_) .
11 printf("%d\n", *i ptr);
12 return 0;
13 L} ,
Xpnaoigotrolw malloc
[a va deopelow XwpPo
[a Eva aképalo.
1 | 1] | || main.c ‘

oo Compiler | @ Resources | dli Compile Log «’ Debug |[@ Find Results Close

+’ Debug | Addwatch || Nextline |[Nextinstructior] Send command to GDB: next
->-=prompt

k Stop Exe::utic}l ’ Modify watch ] ’ Into line ] [IntD instru::tinn]

[iew CPU windcrl [ﬂemcwe wat::hl [ Continue l [ Skip function l



MeyeBoc stack

e OI TTivaKeEC XpNOIMOTTOIOUV TO Stack
OT1rwc¢ o1 autouareg petaBAntéc otn C

e [leplopiouevo peyeboc stack

e MTTopei va aucnOei

uE odnyia oto linker
®_-Wl,--stack,<pé€yeboc oe bytes>

2.€ linux, TTY JE TNV €VTOAN ulimit

23



Global/static

e O1 mrivakec global, static dev
XPNOIUOTTOIOUV TO Stack

e Ofyara trou oxetiCovral ye 1o OS, TOV
compiler, Tnv €kdoon K.aq.

24



Auvapuikn olaxeipion

e O YwWpPO¢g pvnuNg TTou diaTiBetal pe malloc,
realloc, calloc Oev gival oTo stack

e Mtropw va dlaAecw oTo Project
Options>Compiler>Code generation 10
pointer width (32 bit / 64 Dbit) o€ TTepiTITLON

TTOU £VOIa@EPEl Olaxeipion pvAung > 4GB

e 32 bit pointer — 2320¢éo0eiIc =4 x 230=4 G

25



realloc
e void *realloc(void *ptr, size_ t size);
e AN\AleL To pEyeBOC TEPLOXNC LVAMNG ME apXn TN
SdtevBuvon ptr wote va €xeL TEAKO peyebog size
bytes

e Mrmopel va emnekteivel tn SlaBeoiun epLoxn ov
elval EPLKTO N va BpeL vea TIEPLOXN METAPEPOVTOC
dedopeva.

e H meploxn pvnung Ba mpemetl va €xeL NON avatebetl
npw tnv KAnon tn¢ realloc noptr va €xeLtnv
T NULL

e Emotpedel NULL o€ meplumttwon amotuyiog

26



e Na ypa@ei TTpOypauua Via avayvwon
OETIKWY APIBUWY Kal TOTTOBETNOT TOUG
o€ OUVAMIKO Trivaka. OTtav 000¢gi wg
giocodoc 0 n apvnTIKOC apIOUOC,
EKTUTTWVOVTAI 000! apIOuoi £xouv
el0ax0ei vwpiTePQ.

27



#include <stdio.h>
#include <stdlib.h>

int main(void) {

int *datatable = NULL;
int d;

int numbers = 0;

int i;

while (scanf("%d", &d), d»0) {
numbers ++;
datatable = realloc(datatable, numbers*sizeof(int));
datatable[numbers - 1] = d;

}

for (i=0; i< numbers; i++)
printf("%d\n", datatable[i]);

free(datatable);

return EXIT_SUCCESS;



char **

char char | char | char | char | char | char
char
char \\\\\\*schar char | char | char | char | char
char \\\\\\\\&
char | char | char | char | char | char
char | char | char | char | char | char

29




char **

char * char | char | char | char | char | char
char *
char * \\\\\\\\S char | char | char | char | char | char
char * \\\\\\\\&
\\\\\\\\\& char | char | char | char | char | char
char | char | char | char | char | char

e AnUIoUpyNOE XWPEO VIO TN VEA AECN
e Anuioupynoe Xwpo yia Tn d1euBuvon TNG

veag AEcnc

e AmToOnkeuoe Tn d1EUBUVON TNG VEQG AEENG

30




#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define CHARS 10
int main( void ) {
char **mytext = NULL;
int words = 0;
char word[CHARS] = "";
int i;

while (scanf("%s", word), strcmp(word,"TELOS")) {
words++;
mytext = realloc(mytext, words*sizeof(char *));
mytext[words-1] = malloc (CHARS*sizeof(char));
strcpy(mytext[words-1], word);

for (i=0; i<words; i++)
printf("%s\n", mytext[i]);

return EXIT_SUCCESS;

realloc

31



#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define CHARS 10

int main( void ) {
char **mytext = NULL;
int words = 0;
char *word;
int i;

while (scanf("%s", word=malloc(CHARS*sizeof(char))),
strcmp(word, "TELOS")) {
words++;
mytext = realloc(mytext, words*sizeof(char *));
mytext[words-1] = word;
}

free(word);

for (i=0; i<words; i++)
printf("%s\n", mytext[i]);

return EXIT_SUCCESS;



Alaxeipion Trivaka

#include <stdio.h> XOPOKTHNPWYV
#include <stdlib.h> ’ ’
#include <string.h> IJE:TGB)\”TOU }JEVEZ@OUQ

char * getname(void) ;
int main( ) {
char other[] = "DO NOT ERASE ME";
char *name;
name = getname();
printf(“name : %s at %X\n", name, name);
printf("size of name %d chars\n", strlen(name));

printf("other: %s at %X\n", other, other);

return EXIT_SUCCESS;

33



char *getname(void ) {

int i = 9;

int c ;

char *more = (char *) malloc(1l * sizeof (char));

while ((c = getchar())!="\n") {
more[i] = c;
if ((more = (char *)realloc(more, (1+(++i))*(sizeof (char))))==NULL)

{ printf(“reallocation failed!");
exit(1);
}
printf("more: %X\n", more);
¥
more[i] = '\0';

printf("\ncharacters read i: %d\n", 1);

return more;

34



H dooun

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>;

35



Opiop6¢ TutTou struct address HGPG@EIYU

a
N struct OUVOUAOUEVOC
struct address|{ address { oploud¢ TUTTOU
char street[20]; char struct address
int number; street[20]; | | KX 6r'])\wgr]
Int code; int number; “FTGBA”THQ
_ . _ Tutrou struct
char city[20]; Int coc!e, address
}: char city[20]; <
} myaddress;

ovoua PetapAnTAc TUTTOU

Xxpnon tutrou struct address struct address 36




ApXIKoTToinon METARBANTWYV

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

int code;
char city[20];
b

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

37



typedef

#include <stdio.h>

#include <string.h>

#include <stdlib.h>
struct address {
char street[20];
int number;

int code;
char city[20];
Y

typedef struct address Address;

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

int main (void ) {
Address myaddress ;

myaddress = readaddress( );
report (myaddress);

return EXIT_SUCCESS;
}

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);
return ;

S50



‘EvBeon Aopwyv

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

}os

39



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

40



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>

¥

41



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.

42



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

43



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
45


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; 46



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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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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