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i O oT0YXOC

= Ta&vounon (sort)
= Avalntnon (search)
= Auvapikn diaxeipion pvnung (dynamic memory allocation)

= AnoBnkeuon (save) kai avakAnon (load) nAnpogopiac anod
dioko (low level file handling)

= AUVAUIKEC AOPEC AEDOPEVWV — ZUVOEDEPEVEG NIOTEC
= AnAa ouvdedepévn Aiata (singly linked list)
= AINAG ouvdedepévn NioTa (doubly linked list)
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i Opyavwaon AlaAeEnc

= H gpappoyn Address Book
= Ta&ivounon - Avalnon
n [Topaoeiypoata tavounonc
= Ta&wvounon mivaka akepoimy
s Ta&wvounon mivaxka aApoptOunTiKov
= Procedural and Data Abstraction otnv
epapuoyn Address Book
= EvoALOKTIKEG VAOTTOMOELS
= [Tivaxog eyypaomv
s [Tivokag deikTdV o€ £yypagEc
= ATAG cuvdedepévn Aota
= AutAd cuvdedepévn Aota
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¥ v
Katahoyog AieuBuvaoswv
Name
Street Address [—
City: State: Zip Code: Email__
Home Phone: Cell Phone:
Work Phone: Email: — S—
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i H epappoyn

Mpoypappa (epappoyn) diaxeipiong dIEUBUVOEWV-TNAEPOVWV.

(Goknon 6 Tou kepahaiou 12 Tou BiRAiou AladikaoTikog MpoypappaTiopog — C.)
= H e@appoyn 6a unooTtnpilel TIC NAPAKATW AEITOUPYIEG:

» Eloaywyn véag eyypaong,

« Ep@aviong Twv eyypapmv

= Tporonoinan gyypagng

= AnoBrKeuon TWV EYYpa@wV OE Apxeio

= AvakAnon syypapwv and apxeio

= Ta&vounon Twv eyypapuv (KE Xprion Tng gsort Tng aacikng
BIBAI0BKNC)

= Avalnitnon eyypa@ng (Je xprion Tng bsearch Tng Baoikng
BiBAI0BNKNG)
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i Opyavwaon AIGAeEENC

= H epappoyn Address Book
m Ta&wvounon - Avalnitnon
m [lopadeiypata ta&vounonc
= Ta&vounon wivaka axepoiov
= Ta&vounon wivako aA@oapOuntik®v
m Procedural and Data Abstraction otnv
epapuoyn Address Book
» Evadloktikég vAomomoelg
= [livaxkog eyypapav
= [livakog 0eiKT®V o€ eyYpapEC
= ATAG cuvoedepuévn Mota
= Authd cvvoedepuévn Alota,
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i Ta&vounon - gsort

void qsort(void *base,
size_t num, size_t width,
int (*comp)(const void *, const void*) );

>uvapTtnon Tng Baoikng BIBAIOBAKNG n onoia dnAWVETal 0TO apxeio
stdlib.h

The gsort() function is an implementation of C.A.R. Hoare's quicksort
algorithm, a variant of partition-exchange sorting.
The algorithm is taken from Algorithm Q in D.E. Knuth's Sorting and Searching.

Kepahaio 11, oeh. 352, evotnra 11.4.5
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i Ta&vounon - gsort

num: o qpleuoq TV

base: dcikTng oTnVv B£0N TOU oToIXEIWV TOU nivaka

NPWTOU OTOIXEIOU TOU Mivaka

width : To peyebog ot bytes
void qsort(void *base, |ToU OTOIXEIOU TOU Mivaka.

size_t num, size_t width,

|rg’§gn%const void *, co? void*) );

comp gival 6£||<an o€ vaanon n oroia 6sx8Ta| duo Opl0|JCIT(J TUnou
OeikTn o€ void kal emoTpEPeErint. H enioTpepopevn TI|.II’] givar:

a) >0 av To NePIEXOHEVO TNG BEONG PVAKNG Tou 10V eikTn €ival > and autod Tou 2%
B) <0 av To nepieXOUEVO TNG BECNG WVAKNG Tou 1°Y BeikTn €ival < and auto Tou 20U
y) =0 av To nepiexopevo TnG B€onG pvhuNG Tou lou deikTn gival ico pe auTd Tou 2%V

© KA. Opapmovhidng Address Book
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i Avalntnon - bsearch

void *bsearch(const void *key,
void *base, size_t num, size_t width,
int (*comp)(const void *, const void*) );

>uvapTtnon Tng Baoikng BIBAIOBAKNG n onoia dnAWVETal 0TO apxeio
stdlib.h

Ta otoyeia Tov Tivaka Ba Tpémel va €xovv Tagtvoun el
TLPONYOUUEVWG PE TNV (Sl cuvaptnon comp.

Kepahaio 11, oeh. 352, evotnra 11.4.5
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i AvalnTnon - bsearch
‘ key: deikTng oTo KAEIdi e Baon To onoio Ba yivel n avaliTnon ‘
base: Seiktng oTnv 60N Tou NpwTOU ‘ ‘ num: o apIBOG TWV OTOIXEIWY TOU Aivaka

OTOIXEIOU TOU Nivaka

width : To péyebog oe bytes

void *bsearch(const void * eJ Tou OTOIxslou Tou rivaka.

void *base, size_t num, size tW|dth

int>("1< comp)(const void *, const void*) );
omp gival dgikTng o€ anor] n onoia 6sxsTcu duo 0pl0|JCITG TUnou

deikTn og void kal emoTpEPel int. H emMoTpeOPEYN TIWN £ival:

a) >0 av To fiepiEXOUEVO TNG BEONG PVAKNG Tou 10V SeikTn €ival > and auto Tou 20U
B) <0 av T@ nepiexoUevo TNG BEONG UVAKNG Tou 1°Y BeikTn €ival < anod autod Tou 2
y) =0 av/fo nepiexdpevo TnG B€onG pvhuNG Tou lou deikTn gival ioo pe autd Tou 20V

comp: SuvapTnon ouyKpiong Tou key HE TIG yypagpeg Tou nivaka nou Seixvel n base.

© KA. Opapmovhidng Address Book

10

5/4/2024



i Opyavwon AIaAeEnc

H epapuoyn Address Book
Ta&vounon - Avalnmon
Hopadsiypata tagivounong

= Ta&wvounon wivaka axepoiov

= Ta&vounon wivako aA@oapOuntik®y
Procedural and Data Abstraction otnv
epapuoyn Address Book
EvoAlokTiKég vAomomcelg

= [Tivakog eyypaoov

s [livakog deKT®V 6g £YYpapég

= ATTAG cvvoedenévn AloTa

= AmAd cuvoedepévn Alota

© KA. @popmovkidng Address Book
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i Ta&vounon nivaka akepaiwv

= [payTe £va Npoypappa yia Tnv Tagivounon — Arrey before sorting

>3

€VOG Mivaka akepaiwv WE TN Xpnon Tng gsort. (1104

= 2ag diveral evdeIkTIKN ££000G TOU Ei%:iiz

NpoypAppaToG. e

= Odnyiec: E?%:iie
-

= [payte pia ouvaptnon displayIntArray n onoia  [8

Ba Tunwvel Tov Nivaka Pe TNV HOPPN MOU OIVETAl . acvor sorting

napanAeupwc,. [0]->2

=« [payTe pia cuvaptnon complnt n onoia Eﬂzi

= ) Ba &xel To function prototype nou opidel n gsort kai [3]->8

= B) Ba kavel cast o€ int * Ta opioparta Tng, 8a cuykpivel Ta [4]->9
NEPIEXOMEVA TWV BECEWV PVAKNG NOU auTa deixvouv Kai [5]->10
8a enmoTpéger: 0 av sival ioa, >0 av To NpATo eival [6]->12
peyaAUTEPO Kkal <0 av To NPATO €ival PIKPOTEPO. E;% ‘zg

= Tpononoinorte Tnv compInt woTe n gsort va
Tagivopei pe PpBivouoa oeIpa

© KA. Opapmovhidng Address Book
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Ta&vounon nivaka akepaiwv

= BonBeia o Tpia BAuaTa

= [apTe Tn BorBela povo PeTda ano dikr oag npoondbeia kal Brua npog Brpa. e
KaBe nepinTwan PETA TNV 0AOKANPWON TNG Aoknong SeiTe kal Ta Tpia Briara.

= ouvaptnon displayIntArray
= ZMPa ouvaptnong
« https://eclass.upatras.gr/modules/document/file.php/CEID1247/Resources/displayIlntArrayBody.jpg
= AnAwon (function prototype)
« .../Resources/displayIntArrayFunctionPrototype.jpg
= KAnon ouvaptnong
= .../Resources/displayIntArrayFunctionCall.jpg

= guvapTtnon complInt
= AnAwon (function prototype)
» .../Resources/compIntFunctionPrototype.jpg
= ZMa ouvapTnong
= ... [Resources/compIntFunctionBody.jpg
= KAnon ouvaptnong

« Tnv ouvaptnon dev Tnv kaheite €ogic ala n gsort()

© KA. @popmovkidng Address Book
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Ta&vopnon nivaka aA@apiBunTIKwV

» [payTe éva npdypappa yia Tnv Tagivounon evog
I'IiVCIKCI CI)\(PCIpI9|JI’]TIKd)V ug TI'] Xpr']o-n Tn(; qsort. Array before sorting

[@]->paris
= 2ag diveTal evOEIKTIKNA ££000C TOU Eg:igizigs
NpoypANHATOC,. [3]->kostas
' [4]->basos
L] OBI']YIEC,: [5]1->andreas
« TpayTe pia ouvapTnon displayStringArray n onoia [617>Petros
Ba Tunwvel Tov Nivaka Pe TNV Jop@r) nou diveTal Array after sorting
napanAeupwc,. [@]->alekos
' ' . . [1]->andreas
= [payTe pia ouvaptnon compString n ornoia [2]->basos
= ) Ba £xel To function prototype nou opilel n gsort kai [3]->kostas
=« P) Ba kavel cast o€ char * Ta opiouata TG, 6a ouykpivel Ta Eg} :i;:'lfcl’z

NEPIEXOHEVA TWV BETEWV UVAKNG Mou auTa deixvouv kal 6a
enoTpeer: 0 av eivail ioa, >0 av To NPWTO ival JeyaAUTEPO
kal <0 av To NPWTO €ival HIKPOTEPO.
= TpononoinoTte Tnv compString woTe n gsort va
Tagivopei pe PpBivouoa oeIpa

© KA. Opapmovhidng Address Book

[6]->petros
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i Opyavwon AIaAeEnc

» H epapuoyn Address Book
= Ta&ivounon - Avalnon
n [Topaoeiypoata tavounonc
= Ta&wvounon wivaka axepoiov
= Ta&vounon wivako aA@oapOuntik®y
= Procedural and Data Abstraction ctnyv
epapuoyn Address Book
= EvoALOKTIKEG VAOTTOMOELS
= [Tivakog eyypaoov
s [livakog deKT®V 6g £YYpapég
= ATTAG cvvoedenévn AloTa
= AmAd cuvoedepévn Alota

© KA. @popmovkidng Address Book
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i Procedural Abstraction

getAbEntry()
appendAbEntry(struct abEntry abe)

. displayAB
displayAbEntry() playAB() decSort(void)

incSort(void) findAbEntry( )

loadAddressBook()

saveAddressBook ()

© KA. Opapmovhidng Address Book
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i Data Abstraction

struct abEntry{
int am;

char
char
char
long
char

}s

lname[20];
fname[30];
address[40];
int zip;
email[20];

Address Book

21

i Opyavwaon AIGAeEENC

= H epappoyn Address Book
m Taivounon - Avalrnon
m [lopadeiypata ta&vounonc

= Ta&vounon wivaka axepoiov
= Ta&vounon wivako aA@oapOuntik®v
m Procedural and Data Abstraction otnv

epapuoyn Address Book

» EvoilokTikég viomomoeirg
= [livaxkog eyypapav

= [livakog 0eiKT®V o€ eyYpapEC

= ATAG cuvoedepuévn Mota
= Authd cvvoedepuévn Alota,

© K. @papmovkisng
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i Version I — Array of structs

struct abEntry{
int am;
char lname[20];
char fname[30];

struct abEntry ab[MAX_ENTRIES];  char adtressiio;

long int zip;

char email[20];
int abFreeEntry=0; ¥ el
Mivakag ab
AM Lname Fname Address zip email
0
1
H Ta&n Tou npwTou 2
€AeUBEPOU OTOIXEIOU 3
Tou nivaka ab. 4
5
© K\ @popmovdidng Address Book 23

afivounon nivaka pe otoixeia abEntry

void gsort(void *base,
i ize m,

nst void *, const void*) );

Lname Fname Address zip email
ApIBLOG EYYPaAPOV. :
nivaka 2
3
MéyeBog o€ bytes Tng | a
EYYPAQNG abEntry | s

Suvaptnon oUyKpIong Tou pEAOUG TNG abEntry pe Bacn To onoio BEAOUKE va yivel n
Tagivopunon. AgxeTal wg opiopaTa dUo deikTeg oe dUo eyypa®EG Tou mivaka. @a ouykpivel Ta
MEAN We Baon Ta onoia BEAoUpE va yivel n Ta&ivounaon kal Ba enicTpEPEl avaloya.

KepdAaio 11, oeh. 352, evotnTa 11.4.5

© KA. Opapmovhidng Address Book 24
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i bsearch

void* bsearch(const void *key,
—

VOid *base, Jam_ Jtname [Frame [Address  [zp  [emall
size_t num,
size_t wid

4

int (*comp))(const void*, const void*));

Lname Fname Address zip email

Suvaptnon oUyKpIong Tou

key UE TIG EYYPAMEG ToU

nivaka nou deixvel n base.

mthHDuV’
2

© KA. ©papmoviidng Address Book 25

i Opyavwaon AIGAeEENC

= H epappoyn Address Book
m Taivounon - Avalrnon
m [lopadeiypata ta&vounonc
= Ta&vounon wivaka axepoiov
= Ta&vounon wivako aA@oapOuntik®v
m Procedural and Data Abstraction otnv
epapuoyn Address Book
» EvoilokTikég viomomoeirg
= [livaxkog eyypapav
= [Tivokog 0€lKTOV 6€ £YYPOQEg
= ATAG cuvoedepuévn Mota
= Authd cvvoedepuévn Alota,

© KA. Opapmovhidng Address Book 26
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ersion II — Array of pointers to structs

struct abEntry *abp[MAX_ENTRIES];
int abpFreeEntry=0;

lAM ‘Lname |Fname Address ‘zip |emai|

- Struc‘t.abjﬂ//pm [Lhame [Fname Address [zip email

1l e

2 *— ;lAIVI Lname Fname Address |zip ‘email

3 —_

4 NULL

5 \[AM |Lnar‘ne ‘Fname |Address |zip |emai|
abpFreeEntry is 4 #include <stdlib.h>

#include <malloc.h>
void *malloc(size_t size);
void free(void *buffer);

© K. @paymoviidng Address Book 27

Kepahaio 9, oeA. 298, evotnTa 9.12.2

i Data Abstraction (version II)

struct abEntry *abp[MAX_ENTRIES];
int abpFreeEntry=0;

[AM ‘Lname |Fname |Address ‘zip |emai| |

(strucf abEntry*)malloc(sizeof(struct abEntry))

struct abEnt
./y/l.am [Lname [Fname [address [zip [email |

] e : :

A (struct abEntry*)malloc(sizeof(struct abEntry))
1| &—
2 \ o- 7\‘LAM |Lnar‘ne |Fname ‘Address |zip ‘Email ‘
3 ‘ O—_ (str‘ucf abEntry*)malloc(sizeof(struct abEntry))
al | NULL —
3 \ lANI |Lname ‘Fname |Address |zip |emai| |

(str‘ucf abEntry*)malloc(sizeof(struct abEntry))
a ¥ void *a = (void*)abp;

(*(struct abEntry**)a)- >am

© KA. @papmovdidng Address Book 28
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i Ta&vounon nivaka abpEntry

void qsort(void *base,
ize Ml
nst void *, const void*) );

ituctabEntwa /[AM [Lname [Frame [address  Teip  [email |

'——a[AM [Lname [Fname |address  [eip  [email |

ApIBUOG eyypapuy.
nivaka abp

|
MéyeBoc ot bytes Tou |

oTolxgiou Tou nivaka abp |

—_—
- T e e i i e
\lAM [Lname [Fname [address  [zip  [email |

T |u|e|w|m|e]|e

Suvaptnon oUyKpIong Tou PEAOUG TNG abEntry pe Bacn To onoio BEAOUE va Yivel n Ta&ivounan.
AéxeTal wg opiopata dUo deikTeg o dUo OEIKTEC OE eyypaPEC abEntry. ©a cuykpivel Ta PEAN
TWV EYYPAP®V KE Bacn Ta onoia BEAoULE va yivel n Tagivounon kai 8a emoTpéPel avaloya.

Kepahaio 11, oeh. 352, evotnra 11.4.5

© K. ©papmoviidng Address Book
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i bsearch

void* bsearch(const void *key,
void *base, e
size_t/num,
size_t width, struct abeniry koys
intA*comp)(const void*, const void*));

struct abEntry *keyPtr = &key;

lAM |Lname |Fnar‘ne ‘Address |zip ‘email
ﬁﬁuc‘c abEntry *

o /IAM |Lname |Fname ‘Address |zip ‘Email ‘
1 ——
2 ST - -

P IAM |Lname |Fname ‘Address |2|p ‘emall
3 ~
4 \
- \lAM [Lname Fname Address [zip [email |

© K. Opapmoviisng Address Book 30
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i Opyavwon AIaAeEnc

» H epapuoyn Address Book
= Ta&ivounon - Avalnon
n [Topaoeiypoata tavounonc
= Ta&wvounon wivaka axepoiov
= Ta&vounon wivako aA@oapOuntik®y
= Procedural and Data Abstraction otnv
epapuoyn Address Book
» EvoAlokTikéG vAOTOMOELG
= [Tivakog eyypaoov
s [livakog deKT®V 6g £YYpapég
= ATTAG cvvogdEnéVY Aot
= AmAd cuvoedepévn Alota

© KA. @popmovkidng Address Book
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i Version III — singly linked list

[am Jiname Fname address lzip _ [email

\ [

\qtruct abEW :

0 \ /%L&M [Lname [Fname Address [zip [email

1 ~~7 7

2 H%@M [Lhame Fname address  [zip  |email

3] AN\

a /NULL¥%

5/ \\ lam Jiname Fname nddress  |zip  |email
© KA. Opapmovhidng Address Book
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i Version III — singly linked list

lAM ‘Lname Fname Address ‘zip |emai|

|Lnar‘ne ‘Fname |Address |zip |emai| J’
AM |Lname |Fname ‘Address |zip ‘email )
AM |Lnar‘ne ‘Fname |Address |zip |emai| |

© K. ©papmoviidng Address Book
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i Version III — singly linked list

AnAa ouvdedepévn AioTa
[

%!AM ‘Lname |Fname |Address ‘zip |ema%|

struct abEntry{
Int am; lANI |Lname ‘Fname |Address |zip |emai| i;l

char Iname[20];
char fname[30]; aM_Jinome  [rmame  |address  [op Jemal = |
char address[40]
long int zip;
char email[20];
struct abEntry *next;
b

struct abEntry *head;

AM |Lname ‘Fname |Address |zip |emai| i:l

© KA. Opapmovhidng Address Book
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i Singly linked list - Baoikeg AeiTtoupyieg

AnAa ouvdedepévn AioTa
(=

ﬁ\lAM ‘Lname Fname Address ‘zip |emai| E

BaoikéG AEITOUpPYIEG
Eicaywyr kouBou
Alaypary kOppou

AN |Lnar‘ne

Eicaywyn kopBou
Eioaywyn ¢ NpwTou OToIXEIoU

Eioaywyn w¢ evOIQuECTOU GTOIXEIOU
Eioaywyn w¢ TEAEUTaiou oTOIXEIOU

© K. ©papmoviidng Address Book
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i Singly linked list - Insert node 1/3

typedef struct item ITEM;
typedef ITEM *PITEM;

void insert_item(PITEM *head_ptr, PITEM p)

{
PITEM p_cur;

if(*head_ptr = = NULL) { /* n AioTa €ival adsia */
*head_ptr = p; /* €il0ayel To gTOIXEIO OTN AioTa */
return;

¥

© KA. Opapmovhidng Address Book
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i Singly linked list - Insert node 2/3

/* TO oTOIXEIO NPENErva TonoBeTNOEI NpwTO */
if(strcmp(p->hame;(*head_ptr)->name)<0){
p->next = *head_ptr; |
*head_ptr = p; |

return;

}

© K. ©papmoviidng Address Book
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i Singly linked list - Insert node 3/3

/* Bpiokel Tn 6€on Tou vEou oTolXEiou oTn AioTa */
p_cur = *head_ptr;
while((p_cur->next!=NULL) && strcmp(p_cur->next->name,p-
>name)<0)

p_cur = p_cur->next;

/* To e10ayel oTn AioTa PETA TO p_cur*/
p->next = p_cur->next;
p_cur->next = p;

¥

© K\ @papmovkidng Address Book

38

5/4/2024

17



5/4/2024

i Opyavwon AIaAeEnc

» H epapuoyn Address Book
= Ta&ivounon - Avalnon
n [Topaoeiypoata tavounonc
= Ta&wvounon wivaka axepoiov
= Ta&vounon wivako aA@oapOuntik®y
= Procedural and Data Abstraction otnv
epapuoyn Address Book
» EvoAlokTikéG vAOTOMOELG
= [Tivakog eyypaoov
s [livakog deKT®V 6g £YYpapég
= ATTAG cvvoedenévn AloTa
= AuTAG ovvoedepévn AMoTa

© KA. @popmovkidng Address Book

39

Version IV — doubly linked list

AinAa ouvdedepévn AioTa

Eioaywyn kouBou
Aiaypagn koupou

AM |Lname Fname Address |zip |emai|

Eicaywyn kOpBou
Eloaywyr ¢ npwTou OTOIXEIOU

Eicaywyr wg evOIGUeTOU aToIXEIOU
Eicaywyr w¢ TEAEUTaiou aToIxEioU

© KA. Opapmovhidng Address Book
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Opyavwon AlaAeEnc

= H epappoyn Address Book
m Taivounon - Avalrnon
m [Topadeiypata ta&vounong
s Ta&wounon wivaxa akepaimv
= Ta&vounon mivako ahapOumTikmv
m Procedural and Data Abstraction otnv
epappoyn Address Book
» Evallokticég vAomomoelg
s [livaxog eyypoaeov
s [Tivokog deKTdV o€ gyypapés

= AmAd cvvoedepévn Aota
= AtAd cvvoedepévn Alota

= Low level file handling

© KA. @popmovkidng Address Book
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i Low level file handling

#include <fcntl.h>

#include <sys\types.h>

#include <sys\stat.h>

#include <io.h>

int open (const char *filename, int flags/, mode_t mode]);
int read (int filedes, void *buffer, size_t size);

int write (int filedes, const void *buffer, size t size)

int close (int filedes)

int Iseek (fong int)

© KA. Opapmovhidng Address Book
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i TEXT vs. BINARY

struct abEntry{
int am;
char Iname[4];
¥ ab[2] = {{14,"abc\n"}, {16,"def\n"}};

In TEXT mode \n is saved as 0D 0OA
File:

abc

def
In BINARY mode \n issaved as 0A

File:
abc def See example in
DevCpp

© KA. @popmovkidng Address Book
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