MpoypappaTtiopoc I1
(ECE116)

#10 | OeikTEC O€ OUVAPTNOEIC / YETA-OUVAPTNOEIC
(function pointers / meta-functions)
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>uvapTnon

e Ouada evToAwv Nou Ypapouue EexwpioTa
e WC uno-npoypapua (subroutine)

e [a kaAuTepn / nio kabapr dOuNCN Tou KWIKa

e [1a va eKTEAOUUE AUTEC TIG EVTOAEC MOANEC (POPEC,
XWPIG va TIC Eavaypa@oupE KaBe popa ano Tnv
apxn OTo NPOYPApHa Hag

e [1a va pnopei autn n AEITOUPYIKOTNTA VA
xpnoiponoin®si (kal) ano aAAa npoypapparda

e Mia ouvapTnon ouvnBwc EXEl NAPAMETPOUG

e £TOI WOTE MIa «Baoikn» diadikacia unoAoyiopou / enegepyaaciag
va PNopei va d1apop@pmOEi e EUEAIKTO TPOMO

e au&avovTac onuavTika To EUPOC XPNong

MpoypappaTioyoc 11 2 >nipoc AGANnG
THMMY, MavenioTrpio Osocaliag lalis@uth.gr



MeTa-ouvapTnon

e JUVAPTNON NOU OEXETAl WC NAPANETPO ... KWOIKAa!

e >TnVv C: ouvaptnon nou JO&EXETAl WG KIA Ano TIC
NAapapeTPoUC TNG evav OEIKTN O€ ouvdAPTNON

e [lpEnel va opIoTEI pNTA O TUMOC TNG OUVAPTNONC
nou Ba 60Bel wC NApAPETPOC OTNV PETA-OUVAPTNON
(a) o TUNOC TWV NAPAUETP®YV MOU OEXETA
N ouvapTnon nou Ba NEPACOUNE wC NAPAUETPO
(B) o TUNOC TNC TIMNC NOU ENICTPEPEI N oUVAPTNON
nou 6a NEPACOUNE WC NAPANETPO
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[1aTi va £XOUNE PETA-OUVAPTNOEIC;

e Mia «Baacikn» diadikacia Pnopei va «eEeIdIkeveTal»
yla va unoaoTnpi&el d1apOopETIKN AEITOUPYIKOTNTA

ZUMBaATIKN NPOCEYYION:
e H Baoikn diadikacia uhonoleiTal MOAAEC POPEC

o KaBe popa peca o€ pia EexwpioTn ouvapTnon vyida
KQOe €EIOIKEUPEVN AEITOUPYIKOTNTA

EVvaAAGKTIKN NPOCEYYION:
e H Baoikn diadikacia uhonolgital pia gopa
e QC HETA-OUVAPTNON

e 'ETOl woTE va OEXETAI WC NAPAMPETPO THV
diadikaaoia yia kabe eEeidikeupevn AsiToupyia
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#include <stdio.h>
#include <stdlib.h>

/* comparator function for objects in array */
int comp (const void *a, const void *b) {
return (*(int *)a - *(int *)b);

int main() {
int a[] = {5, 2, 3, 1, 4}%};
int 1, n = sizeof(a) / sizeof(al0]);

/* sort the array */
gsort(a, n, sizeof(a[0]), comp);

for (1 = 0; i < nofelems; i++) {
printf("sd ", ali]);

}

printf ("\n");

return 0;
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typedef struct { OUMBATIKN NPOCEYYIoN
char name[64];

char phone[64];
} entry t;

typedef struct {
entry t* entries; /* dynamic table holding the entries */
int size; /* current size of the table */

} phonebook t;

vold phonebook init (phonebook t *pb);
int phonebook add(phonebook t *pb, const entry t *e);
int phonebook find(const phonebook t *pb,

const char *name, entry t *e);
int phonebook rmv (phonebook t *pb, const char *name);
volid phonebook clear (phonebook t *pb);

/* print functions */
void phonebook printNames (phonebook t *pb);
void phonebook printPhoneNumbers (phonebook t *pb) ;
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void_phonebook printNames (phonebook t *pb) ({

~ —-printf ("Name:

l
o
}l_l

BacikoC KwOIKAC
dIACYXIONG TNG BOMNG

void phonebook printPhoneNumbers (phonetbook t *pb)
fint i; |

|
|£or(i=0; 1 < pb>size;_}+++-{—;- ————— |

- —printf ("Name: %s\n", Ipb->entries[i].phone);
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int main(int argc, char *argv([]) {
entry t e;

phonebook t pb;

phonebook init (&pb) ;
for (..) {

phonebook add (&pb, é&e);
}

phonebook printNames (&pb) ;
phonebook printPhoneNumbers (&pb) ;
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main program
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main
e —
init add add add printNames
phonebook
time
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typedef struct { NPOCEYYION UE YETA-OUVAPTNGN dIA0YIONG
char name([64];

char phone[64];
} entry t;

typedef struct {
entry t* entries; /* dynamic table holding the entries */
int size; /* current size of the table */

} phonebook t;

volid phonebook init (phonebook t *pb);
int phonebook add(phonebook t *pb, const entry t *e);
int phonebook find(const phonebook t *pb,

const char *name, entry t *e);
int phonebook rmv (phonebook t *pb, const char *name);
volid phonebook clear (phonebook t *pb);

O€ikTNG O ouvapTNON Nou
(a) BExXETAl WC NAPAPETPO

] ] gva O€ikTn O entry t Kal
/* meta-function for generic traversal */ () enigrpipe void

|v01d (*handle)(entry t *)
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vold phonebook traverse (phonebook t *pb,
void (*handle) (entry t *)) {
int 1i;

for(1i=0; 1 < pb->size; 1i++) {
handle (&pb->entries[i]) ;
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void printNames (entry t *e) {
printf ("Name: %$s\n", e->name);
}

void printPhoneNumber (entry t *e) ({
printf ("Phone: %s\n", e->phone);
}

int main(int argc, char *argv[]) {
entry t e;
phonebook t pb;

phonebook init (&pb) ;
for (..) {

phonebook add (&pb, é&e);
}

phonebook traverse (&pb, printNames);

phonebook_traverse(&pb, printPhoneNumber) ;

phonebook traverse (&pb, ) ;

}
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Pon ekTeAeonc

e Ti yiVETQI JUE TNV POI EKTEAECNC TOU NPOYPAUUATOC
OTav xpnoiuonolouvTal CuUvVapTnoEIC we NapapeTPOl
aMwV ouvapTNoEwv;

e TNV ouadia: Jia cupBaTikn KAnon ocuvaptnonc B
LWECa ano aAAn ocuvaptnon A

e H diapopa €ival 0TI oTov KwdIKa TNC ouvapTnonc A
dev npoadiopileTal noia ocuvaptnon B Ba kAnBei kata
TNV JIAPKEIA TNG EKTEAEONC

e (0€ avTiBeon HE TIC «KAPPWTES» KANOEIC ouvapTNOoNG
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1 —

main program

main

printName printName printName

>
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init add

v,

add

Woul ow

add traverse(printName)

phonebook

ub

time
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AvTioTpOopeC KANOEIC — up calls

e 'EoTw OTI £xoupe duo enineda AoyIoHIKOU
e «NAavw» €ninedo: kwOIKAC Nou Ypapoupue Twpd, n.X. EPAPHOYN
e «KATW» eninedo: KwOIKAc nou Non unapxel, n.x. BIBAI0BNKN

e JupBaTikn/kAaoikn por ekteAeonc: down calls
e N KAnon yiveralr and navw Npog To KATW

e Mg JEIKTEC OE OUVAPTNOEIC, N CUKBATIKN pon
ekTEAEONC avTioTpEpeTal: up-calls / call-backs
e N KANON YiVETAl ano KATw NPoc¢ Ta NAvw
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Down call

Upper layer

call

return

Lower layer

time
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Up call

Upper layer

call return

Lower layer

time
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[MpoypauUATIONOC UE YEYOVOTA

e To navw €ninedo Aoyiopikou divel/nepvasl
Uia ouvapTnon oTo KAaTw €ninedo AoyIouIKoU

e [iVETAI EYKATACTACN EVOC XEIPIOTN

o KaBe qpopa pou AapBavel xwpa £va yeyovoc oTo KaTw
eninedo, yiveral (avtioTpopn) KANON TOU XEIPIOTN

e [1a va unap€el evnuepWON Kal va Unopei va Yivel
XEIPIOPOC TOU YEYOVOTOC (Kal) 0TO Navw €ninedo

MpoypappaTioyoc 11 18 >nipoc AGANnG
THMMY, MavenioTrpio Osocaliag lalis@uth.gr



Event handling

Upper layer
handler installation handler
= A_W
CH— event
— —_— —
handler invocation
Lower layer
time
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