A€EIKTEC O€ OUVAPTNOEIC
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>uvapTnon

e Ouada evToAwv NouU YpAPpOUUE EexwPIOTA YIA Va
UAOMOINOOUE UIa OUYKEKPIMEVN AEITOUpYia
e VvIia KaAUTEpN / nio kabaprn 60unNon Tou KwoIKa

e VIO VA KNOPOULE VA TIC EKTEAOUUE NMOAAEC (POPEC XWPIC VA
npenel va enavalapPavoupe kabe popa TIC IOEC EVTOAEC

e Mnopei va dexeTal NApaPeETPOUC
e MAPAUETPONOINKEVOC KWOIKAG
o Ocv xpelaleTal va ypagpoupe (NpakTika) Tov idlo Kwolka
NOAAEC (POPEC HECA OTA NPOYPANKATA HAC
e Enavaxpnoigonoinon Hiag yevikne/Baoikng diadikaaiac
£xovTac napaAAnAa Tnv ueAi€ia yia PIKpO-NpooapHOYEC
LUECW TWV NAPANETPWV

MpoypappaTiopoc 11 2 lalis@inf.uth.gr



MeTa-ouvapTnon

e Mia ano TIC NAPAPETPOUC NOU JEXETAI N OUVAPTNON
gival ... KOdIKAC

e 'Evac Tponoc (otnv C 0 JOvoC) va NeEpacoupe Kwdika
WC NAPAPETPO MIAC OUVAPTNONC €ival va OPIOTE
KaTaAANAN NapapeTpoc UE TUMO CUVAPTNONG

e AUTOC OpIlETAl HEOW TWV NAPAUETPWV MOU OEXETAL
Kal TOU anoTeAECUATOC NOU EMICTPEPEI N CUVAPTNON
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[1aTi va £XOUNE PNETA-OUVAPTNOEIC;

e Mia ouvapTnon Pnopei va £xel OIaPOPETIKEC,
aveEaprTnTeg dladikaoiec / «OlaoTACEIC>
e n.X., 0100XI0N Kal EKTUNWGN TWV NEPIEXOHEVWV
H1ac noAUNAoknNG douNG dedOPEVWV
e Mnopei va €ival Xpnoiyo auTec ol dIadIKACIEC
va ulonoinbouv EExwpioTa
e .., 01adikacia diaoyxionc / diadikacia EKTUNWONG

 [lwG KINOPOUME va TO METUXOUHE AUTO;

e YMNonoloupe TNV Baoikn d1adikacia €101 WOTE Va
dexeTal TIC unoAoinec d1adIKaoieC WS NAPAPETPOUC
e M.X., N oUvVAPTNON Nou uAonolel Thv dIAoXIon TNE OOMUNC
OEXETAI WC NAPAMPETPO TNV CUVAPTNON NOU UAOMOIEI TNV
EKTUNWON TWV NEPIEXOUEVWV KABE OTOIXEIOU TNG OOMNG
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struct list {
int v;
struct list *nxt;

Y

struct list *list init();

int list hasElement (struct list *root, int v);
struct list *list insert(struct list *root, int v);
struct list *list remove (struct list *root, int v);
void list destroy(struct list *root);

void list print(struct list *root);
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structure-level
traversal code

}

{

MpoypappaTiopoc 11

node-level
print code
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struct list {
int v;
struct list *nxt;

Y

struct list *list init();

int list hasElement (struct list *root, int v);
struct list *list insert(struct list *root, int v);
struct list *list remove (struct list *root, int v);

void list destroy(struct list *root);

void list traverse(struct list *root,
void (*handle) (struct list *));
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void list traverse(struct list *root,
void (*handle) (struct list *)) {
struct list *curr;

for (curr=root; curr != NULL,; curr=curr->nxt) {
handle (cur) ;

vold printFun (struct list *1) {
printf ("$d\n", 1->Vv);

struct list *root = list 1Init();

struct list *root = list insert(root, 1);
struct list *root = list insert (root, 2);
struct list *root = list insert (root, 3);

list traverse(root, printFun);
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YAornoinon douwv PJE NANpN aveEapTnoia

WC NPOC TO NMEPIEXOUEVO TWV OTOIXEIWV

e O1 Baoikec AsIToupyiec TwV NOAUNAOKWY OOPWV
dedouevwy Pnopei va ulornoinbouv pia gopda,
ave&apTnNTa ano TO NEPIEXOUEVO TWV OTOIXEIWV

e H ulonoinon agopd Tnv opyavwaon Tne anobnkeuong
TWV OTOIXEIWV OTNV PvAun (OXI TO NMEPIEXOUEVO TOUC)
e M.X., Nivakac, Aiota, 0EVTPO KAM

o Kanoiec AeiToupyiec xpeialovral npopaon oTa
NEPIEXOUEVA TWV OTOIXEIWV

e avalnTnon: anaiTeital EAeyxoc 100TNTac / 1coduvapiac
avapeoa os dUo OToIXEIa

e Ta&vounon: anaiTeital cUykpion avapeoa o€ OUO OTOIXEID
o KaTaAAnAn agaipeon YEOW CUVAPTNOEWV MOU
divovTal w¢ NapapeTPol ano TNV Epapuoyn
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element comparison function
(-1 smaller, 0 equal, 1 bigger)

/

typedef struct setstruct *i7% t;

- .- e - - o - - e - e e e e e e

set t set add(set t s, void *elem);

set t set rmv(set t s, void *elem); _ _ _ _ _ _ _ _ _ |

void set traverse(set_t s, wvoid (*handle) (void *)));

void set destroy(set t s);

element handling function
(whatever the application wants
to do with every element)
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struct student {
char name[064];
unsigned short courses taken;
unsigned short courses passed;
unsigned short courses left;
float gpa;

s

int cmpStudents (void *sptrl, void *sptr2) {
struct student *sl = (struct student *)sptrl;
struct student *s2 = (struct student *)sptr2;
return (strcmp (sl->name, s2->name) ) ;

set t students = set init (cmpStudents);
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vold printStudent (void *sptr) {
struct student *s = (struct student *)sptr;

printf ("$s\t", s->name);
printf ("$d\t", s->courses left);

printf ("$f\n", s->gpa);

printf ("Name\tCourses Left\tGPA\n");
set traverse (students, printStudent);

int counter; // global

volid countStudent (void *sptr) {
counter++;

counter = 0;
set traverse (students, countStudent);

printf ("nof students is %d\n",counter);
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Mia nio kaBapn Auon yia Tnv diacxion

e H diaoxion TG douNG Xwpic EAEYXO ano Tnv
spappoyn Oev €ival 101aiTEpa EUEAIKTN

e Mnopei va d0Bei NEPICOOTEPOC EAEYXOC OTNV
£(papuoun, HEoa ano Hia dlIapopETIKN NPOCEYYION

o ZEXWPIOTEC ASITOUPYIEC YIa TNV evap&n/apxikonoinon
NG d1adikaoiac diaoxiong TnG OoUNG, Kal yia Tnv
£NIOTPOPN TOU EMNONEVOU OTOIXEIOU
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void set traverse init(set t s);
vold *set traverse nxt(set t s);

vold print students () {
struct student *s

printf ("Name\tCourses Left\tGPA\n") ;

set traverse 1init (students);
while (1) {

s = (struct student *)set traverse nxt (students);

if (s == NULL) break;

printf ("%$s\t", s->name);

printf ("%d\t", s->courses left);
printf ("$f\n", s->gpa):;
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void set traverse init(set t s);
vold *set traverse nxt(set t s);

vold count students () {
int counter;
struct student *s

counter = 0;
set traverse 1init (students);
while (1) {

s = (struct student *)set traverse nxt (students);
if (s == NULL) break;
counter++;

}

printf ("nof students is %d\n",counter);
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Pon ekTeAeonc

e TiI yiveTal JE TNV pON EKTEAECNC TOU NPOYPAUHATOC
OTav xpnoiuonolouvTal CuUvVapTnoEIC we NapapeTPOl
aMwV ouvapTNoEwv;

e Mia KAfon ouvapTnong Jeoa ano aAAn ocuvapTnon
e ONWC AKPIBWC HE TIC «KAPPWTEC» KANOEIC CUVAPTNOEWV

e 'Ouwc, N kaAouoa ouvapTnon / KaAwv KwdIKac
dsv yvwpilel noia ocuvapTtnon / noloc KwoIKag
Oa kAnBei kata Tnv dIApKEIa TNG EKTEAEONC

e 'Evac TpOnoc eUEAIKTNG ENEKTACTG AOYIOUIKOU:
KwOIKAC NOU YPAPOUUE «TWPA» UMOPEl VA KAAETEI
KwOIKa nou 8a ypaPTel KAnola OTIYUN «OTO MEAAOV»
(mBavw¢ ano aAhouc)
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AvTioTpOPEC KANOEIC — up calls

e H ouvnBiopEvn/KAACIKN pon €KTEAEONC €ival TO
AOYIOMIKO MOuU BPIOKETAI G YNAOTEPO «ENINEDO»
(0 KWOIKAC YPAPOUNE TWPA) va KAAEI TO AOYIOUIKO
nou BpioKeTal o€ «xadnNAOTEPO» €ninedo (Kwodikag
nou €xel NON YPAPTEI — KAl JETAPPACTEI — TNV WPA
nou ypAagoule Tov napanavw Kwdika)

e down calls

e Mg OEIKTEC O OUVAPTNOEIC, AUTN N PON EKTEAEONC

LMopel va avTioTpageEi!

e To AoyIOUIKO Nou BPIioKeETAl O€ Mo XaunAO €ninedo
LMNOPEl va KaAEoel AOYIOUIKO Nou BpioKeTal o€ Mo
WNnAO €ninedo

e up calls
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Down call

my program
(the code I have just written)

> £ >

call return

execution

>

code that is used by my program
(available, compiled)

execution time line

v
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Up call

my program
(the code I have just written)

=
execution

call return

> \/ >

code that is used by my program
(available, compiled)

execution time line

v
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[TOAULIOPPIKEC DOUEC OEDOUEVWV
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AOUEC JE ETEPOYEVIN OTOIXEID

e Mia dopn pnopei va xpnoigonoindei yia Tnv
dlIaxeipIon GTOIXEIWV BIAPOPETIKOU TUMOU

e [wc pnopei va uhonoinBouv ol BacikeC AEITOUPYIEC
TNC OOUNC aveEAPTNTA ANO TOV TUMO TWV OTOIXEIWV;

e OpileTal evac BaoikOC TUMNOC UE TNV ANapaiTnTn
nAnpogopia yia Tnv diaxeipnon TnS Oounc, Ue Baon
TOV OMOIO UAOMOIOUVTAl OAEC Ol AEITOUPYIEC

e O TUMNOC TWV OTOIXEIWV NOU NPOoTIBevTal 0TV douN
opi{ovTal WC ENEKTACEIC TOU BAcikou TUMou

e MNwc yvwpilouPe TOV TUMO TOU OTOIXEIOU MOU
ENIOTPEPETAI N.X. O Hia avaldnTnon;

e [penel va npoBAepOei emnAgov nAnpogopia Tunou
(type information) nou quoénysi To type casting
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struct listbase {
int key; /* for search/sort functionality */

int type; /* type code for data extensions */
struct listbase *nxt; /* implement a linked list */

I

struct listbase *root;

void list init();

void list add(int v, int type, struct listbase *1);
struct listbase * list find(int v);

void list remove (int v);

void list destroy();
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#define TYPE1l 1
#define TYPE2 2

struct extl {
struct listbase base;
int data; /* data on top of extension */

Y

struct ext2 {
struct listbase base;
char datalle]; /* data on top of extension */

I
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for (i=0; 1i<N,; i++) {

if (1%2 == 0) {
el = (struct extl *) malloc(sizeof (struct extl)):;
el->data = 1;
list add(i,TYPEl, (struct listbase *)el);

}

else {
e?2 = (struct ext?2 *) malloc(sizeof (struct ext2));
sprintf (e2->data, "%d", 1) ;
list add(i,TYPEZ, (struct listbase *)e2);

}
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struct listbase *1;

for (i=N-1; 1>=0; 1i--) {
1 = list find(1d);
if (1 != NULL) {
switch (1->type) {
case TYPE1l: {

printf ("$d\n", ((struct extl *)1)->data);
break;

}
case TYPEZ2: {

printf ("$s\n", ((struct ext2 *)1)->data);
break;
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EnekTaoiuoTnTa 0TO AOYIOUIKO

e H ypnon avtioTpopwv KANOEWV 0 cuvOuUaouo
LE TIC NOAUMOPPIKEC DOWEC Eival and TOUC Mnio
Baoikouc YNXaviohoucC ENEKTACIHOTNTAG

e KwdIkac nou ypa@eTal «Twpa» UMNopei va KAAEoEl
kKwOIKa Nou Ba ypagpTel «apyoTepa»

o Kwdikac nou ypa@eTal «Twpa» Unopei va dIaxeIpIoTEl
ETEPOYEVN OTOIXEIQ O NPAYUATIKOC TUNOC TWV OMNOIWV
Oa npoodlopIoTEl «apyoTEPA»

e [lapopola Aoyikn avanTtu&énc unootnpileTal, YE NIo
«kabapo» TPOMO, ano TIC AVTIKEIUEVOOTPAPEIC
(object-oriented) yA\wooec npoypaupaTiopou
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