NMPOMPAMMATIZMOZ
YMNOAOIIZTQN

Ocwpia + All: N. BaoiAdg, N. Zaxapng

Epyaotnpia: I. MeAeTiou, A. KapoAidng

Opydvwon yabnuarog

Octwpia: 3 wpeg/ePo.
Aoknioelg MNpaéng: 2 wpeg/eo.
EpyaaoTnpio: 1 wpa/eRd.

A&loAdynon @oitnTwv

Ocwpia: Ipatrh e€€taon (70%)
EpyaaoTnpio: Aoknoeig — Epyacieg (30%)
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O wnoiakoc H/Y (hardware)

* H Von Neumann apxITEKTOVIKI)

O Ouyypog MaBnuartikdg
Von Neumann (1903-1957)

‘HonN, a1ré TN dekaeTia Tou 1940 kai

evw Bpiokotav aTig H.M.A. (Princeton
University / Institute for Advanced
Study), TTpdTeIve TO BACIKO HOVTEAO
(apxiTektovikr) H/Y 1Tou xpnoipo-
TTOIEITAI PEXPI KAl OAUEPQ.

Ta pépn Tou H/Y oOpwva pe Tn Von
Neumann apXITEKTOVIKA

ALU

Central Processing Unit C P U

[ngram Counlmj [ ]

4 bifa bl
L PAT J

C— L

Control -
Unit s

Main
Memory

EAAnvikl OpoAoyia

Input/Output I/ O

System

CPU = Kevtpikh Movada
Emegepyaaiag (KME)

ALU = Movada ApiBunri-
KWwv Kal Aoyikwyv MNpdgewv

CU = Movada EAgyxou
1/0 = Eicodog/EEodog
Memory = Mvrun
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H Von Neumann apXITEKTOVIKA] CAMEPO

Input i |Working storage
Keyboard, mouse...

SD-RAM

Scanner DDR-RAM

Digital camera

Rambus

Busses

Controllers

Input/Output
units

Modem, ISDN

Sound card, MIDI

Video, TV cards Permanent storage
Hard disk
Output CD-ROM etc.

Screen
Other drive types

Printer

H epappoyn / To mpoRAnpa

* Mabnparikoi utTtoAoyiouoi (uTToAoyIoPOG Tou NI,
avTIoTPO®N TTivaka, Pifeg TTOAUWVUPWY, K.ATT.)

* Ta&ivounon cupBolooeipwyv, ovoudTwy, apiBuwyv

* AvalAtnon dedouévwy aTrd PAcelg OEOOPEVWIV

* 2Xe0I00UOG KAl UAOTTOINON TTANPOPOPIAKOU CUCTIUATOG

* TpatreQIKEG EQAPPOYES

« Emegepyacia onudtwy atrd dIAQOPES ETTIOTNUOVIKES
TTEPIOXES

* TpiodidoTara ypa@ika
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O AAy6p100G

* AtmroteAeopaTIKA HEBODOG TTOU M=1
TTpocdlopilel Ta BAUATA TTOU "
TTPETTEl VO akoAouBriooupue
yla Tnv €1miAuon
TTpoAnudTwy og H/Y

M= M+1

* KAaoik6g 1pOTTOG
avaTrapaoTacng aAyopiduwyv
gival ye dlaypdauuaTa pong

END

YtroAoyiopuég Tou N!

To Mpoypappa (KWdIKAG)

» AkoAouBia evioAwv tTou ekteAouvTal atrd Tnv KME Tou H/Y
« EmTtpétTel TNV emiKoIVwvia pe Tov HY
» Eival og y\wooa 1mou «kataAaBaiver» o H/Y

* Ta TTPpWTA TTPOYPAUMATA TAV YPAPUEVA O YAWO O
pnxaving (machine language) oTnv OTToIx O EVTOAEG Kal TA
dedopéva gival o€ bits (0/1). MNa TTapdadeiyua, n Yeiwon Kard
1 TNG TINAG Tou KaTaxwpnTh (register) B otn yAwooa
pNxavig tou emmegepyaoTr Z80 Tng Zilog diveTtal atro Tnv
evioAr) 00000101. H yA\wooa pnxaving gival hia ufj QUOIKni
YAWooa yia Tov avBpwTro




H NA\wooa Assembly

* AvTigeTwTriCel ev hEPEI TA TTPOPAAUATA TG YAWOOCAG

MNXAvAS XPNOIUOTTOIWVTAG JVNUOVIKA ovouaTta oTn B€on
TwV duadikwyv evioAwy (11.x. DEC B <==> 00000101)

‘Hrav n Baoiki yAwooa TTpoypauhaTIoPoU Tn EKAETIO TOU
1940.

O mrpoypaupaTIoONoGg o€ YAwooa assembly atraitouoe
MEYAAN diavonTiKr) TTPOCTIABEIA VW) Ol TIPOYPANUATIOTEG
TTOU TN XPNOIJOTToIoUCAV NTAV ETTIPPETTEIC € AABN

N\wooegg YynAou Emirédou
(High-Level Languages)

AvaTtuxenkav Kai xpnoigotrololvral atmo Tn dekaeTia Tou 1950

EmTpéTTOUV OTOV TTPOYPANUATIOTH VA YPAPE TTPOYPAU AT
aveEdptnTa aTmd TOV CUYKEKPIPEVO TUTTO H/Y

O1 YAWOoeg auTéG PoIAdouv TTEPICOOTEPO WE TIG AVOPWTTIVEG YAWOOTES
o€ avtiBean pe TNV assembly TTou €ival o KOVTa 0T YAWOOQ PUNXavrg
(y1a Tov Adyo auTo n assembly Bswpeital yAwooa xapunAouU TTITTEOOU)

Baoikd TTAEOVEKTNMA TWV YAWOOWY QUTWY: T TTPOYPAUUATA OE
YAWooa uywnAou emiTédou €ival TTIo EUKOAA 0TnV Katavonorn, oTn
ouvTagn Kal oTn cuvTAPNoN.

Mpokelpévou va utropécouv TeAIKA va ekTeAeaTouv aTov HYY, Ta
TIPOYPAUUATA TTOU £XOUV YPAQPEI 08 YAWOTA uwnAoU ETTITTEOOU TTPETTEI
va JETaQPacBolv o€ YAWOOa UnNXaving JE Xprion evog SiepunVvEUTA
(interpreter) i evog perayAwTTioTh (compiler)

2AUEPO UTTAPYXOUV BEKADEG DIAPOPETIKWY YAWTOWY UWPNAOU ETTITTESOU.
EvoelkTIKG avagépoupe og Xpovoloyikr o€ipd Tig: FORTRAN, LISP,
ALGOL, COBOL, APL, BASIC, PL/I, Logo, Pascal, C, Smalltalk,
Prolog, C++, Ada, Perl, Python, JAVA, Delphi, PHP, XML ka1 C#.
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H TAQZZA NMPOIrPAMMATIZMOY C

* H C dnuioupyrbnke 10 1972 ota Bell Labs atré Tov Dennis Ritchie
KaBwg, padi pe Tov Ken Thompson (gixe emmvorioel Tn yAwoaoa B),
oxedialav 10 AsiToupylkd cuoTnua UNIX.

[To AeiToupyikd cuoTnua (operating system) eivai éva guvoAo
TIPOYPAUUATWY YIa Tn SIAXEipIoN TwV TTOPWV £VOG UTTOAOYICTIKOU
OUOTAMATOC].

Ken Dennis
Thompson Ritchie

V

Receiving the National Medal of Technology
from President Clinton in 1999.

H TAQZZA NMPOrPAMMATIZMOY C

* H C dnpioupyndnke 1o 1972 ota Bell Labs até tov Dennis Ritchie
KaBwg, padi ye Tov Ken Thompson (gixe emmvoroel Tn yAwooa B),
oxedialav 10 Asitoupylkd cuoTnua UNIX.

[To Aeitoupyiké ouoTnua (operating system) gival éva gUvoAo
TIPOYPAUUATWY YIa Tn SIaXEipIon TwV TTOPWV £VOG UTTOAOYICTIKOU
OUOTAUATOG].

* Av Kal o1 TTEpIcOOTEPEG YAWOTEG OTOXEUOUV OTO VA €ival XPAOIUEG,
ouyvd emmvoouvTal Kai yia dAAoug Adyoug. MNa mapddeiyua, n Pascal
oxe0IA0BNKE KUPIWG yia eKTTAIOEUTIKOUG OKOTTOUG (S1daokaAia
ApPXWV TTPOYPAUUATIONOU) evid N BASIC oxedIdoBnke wg pia QIAIKA
YAwooa TTou pabaivetal eUKOAa akOun Kal av Ogv UTTAPXEI
eCoikeiwan pe toug HYY.

o AvTIBETWG, N C oxedlaoOnKe yia va aTToTEAETEI €va XPrOIUO EPYOAEio
YIQ TTPOYPOUUATIOTEG.
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H paydaia e¢dAwaon Tng C kal N KaBIEpwar| TNG wg YIag aTrd TIG TTI0
ONMAVTIKEG YAWOOEG TTPOYPANMATIONOU OQEiAeTal OTOUG £€AG AOYOUG:

Mapéxel dBuvaTdTnTES (T7.X.60UNUEVOU TTPOYPANPATIONOU) TTOU N
UTTOAOYIOTIKY ETTIOTAN BEWpPEi OTI gival eTTIOUUNTEG PE ATTOTEAETUA
Mo a&IGTTIOTA KAl KATavonTd TTpoypapuaTa.

H C cival pia ammoteAeopatiki yAwaooa (Ta C-TrpoypauuaTa €Xouv Tnv
Tdon va €ival o CUUTTAyr Kal va EKTEAOUVTAI TTIO YPRyopa).

H C eival pia peragépoipn (portable) yA\wooa (o C-KwdIKAG TToU €XEI
ypo@ei o€ KATT0I0 CUCTNPA UTTOPE] va XpnoIYoTToiNBei autouaiog Kal
og dAAa cuoThuaTa)

H C civail éva TTavioxupo Kal EUEAIKTO TTPOYPAMMATIOTIKO EpYOAEiO
(11.X. T0 94%, TrepiTTOU, TOU UNIX gival ypaupevo oe C guutTePIAQ-
Bavopévwy Kal JETAYAWTTIOTWY Kal SIEPUNVEUTWV YIa GANEG YAWOOEG
O0mwg, n FORTRAN, n Pascal, n LISP, n Logo ka1 n BASIC).

H C mrapéxel duvatdtnTeg AETTTOPEPOUG EAEYXOU TG PONG TOU
TIPOYPAUUATOG - KATI TTOU CUVABWG CUCXETICETAI PE TN YAWOTA
assembly - emTpéToOvVTag BEATIOTOTTOINGN TWV TTPOYPANUATWY Yia
MEYIOTN eTTIOOON.

H C cival pia @IAIkr) dopnuévn YAWooa TTou evBappuvel TIG KAAEG
TIPOYPOAUUATIOTIKEG OUVNOEIEG.

IBi1aiTepa xapakTneioTiKa TG C

H C agrivel yeydAn eAeubepia oTov TTpoypauuaTioTr|. Asv BETel
TTOAAOUG TTEPIOPITHOUG Kal OEV KAVEI EAEYXOUG TTOU TUTTIKA YivovTal
o€ AAeG YAWOOEG TTPpOYPANPATIONOU (TT.X. N C emITPETTEl TNV
TTPOCTTEAQCN BESOUEVWYV EKTOG TWV Opiwv evog TTivaka!) deixvovtag
«gpTTIoTOoUVNY» (0TI EEPEI TI KAVEI) GTOV TTPOYPAUUATIOTH.

H C éxel éva eAdy10TO 0UVOAO OEOUEUPEVWV AEEEWV TTOU TNV
KaBioToUV pia pikpr YAwooa. Opwg, EMTPETTEN TN dnuIoupyia
OUNTTOYOUG KWAIKA, TTOAU PIKPOTEPNG EKTAONG ATTO AAAEG YAWOUOEG,
TTOU UTTOPEI va gival eGAIPETIKA TTOAUTTAOKOG Kail duavénTog. AuTtd
TNV KOBIOTd, iOWG, «ayatrnTA» O€ QPOITNTEG KAl ETTAYYEAUATIEG TNG
TTANPOPOPIKAG AAAG «BUOKOAN» KAl «OKATAVONTN» O€ QPOITNTEG ATTO
GAAa eTTIOTNUOVIKA TTEQiA (TT.X. OTTO TIGC AVOPWTTIOTIKEG ETTIOTAUEG).
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2TAAIA AHMIOYPI'IAZ KAl EKTEAEZHZ
ENOZ NPOrPAMMATOZ ZE C

1.

XpnoiyotroloUue €vav ouvTtdkTn (editor) yia va ypaywouue To
TPOYPAUUA POG O€ £va “.C° apyEio.

YT1roBAaAAoUpE TO TIPOYPANNG JOG OE HETAYAWTTION
XPNOIMOTTOIWVTAG ToV MeTayAwTTIOTA (compiler) Tng C. O
METAYAWTTIOTAG apXIKA Ba eAEyEEl TO TTPOYPAUKA Hag yia Teava
OUVTOKTIKG Kal GNPAcioAoyikd o@daApaTta. Av dev Bpel @AAPaTa,
Ba peTappaael To TPOYPAUNa g€ GUHPBOAIKA YAwaooa (assembly)
KOl 0 OUMBOAONETAPPACTAG Ba dnuIoUpyrOEl Eva TTaPAaywYyo
mpoypappa (object program) oe ‘.0’ apxeio.

2Tn OUVEXEIQ, YiVETAI N oUVOEDT TOU TTAPAYWYOU TTPOYPAUNATOS
MOG HE GAAQ TTaPAYWYa TTPOYPAUUATA KABWG Kal YE TIG BIBAIOBAKES
TOU ouoTAPaTOG Péow Tou ouvdEéTn (linker) kal kKaTaAfyoupe oTn
Hop@n evog ekTEAEOIMOU apyEiou (a.out).

EkTeAoupe / TpExoupe (execute / run) To TIPOYPOPPA HOG
TIANKTPOAOYWVTAG TO OVOUQ TOU EKTEAECILOU apXEiou.

TPOYPAHHATOG petapacn

Aladikaoia -I
TTAPAYWYHS

file.c

£ KTEAéG I “ O U HeTayAGon A

Kai
oupBoio-

file.o

BIBNOBr KN
oUCTHUIATOS
kar G\\a
napaywya
npoypapuara

€KTEAEON
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ENA AIAO NMPOIrPAMMA

ZHMEIQZH: OAa ra mpoypduuara mou 6a xpnoipormoinboulv oTo
paénua Ba sivai ouppwva ue 1o mporumo ANSI (American National
Standard Institute) rng C. H ANSI C avamruxlnke yia va avrijeTw-
mioTouv mpoBAfjuara acuuBarornrag.

Apxeio “test.c”

#include <stdio.h>

int main ()

{
printf ("Ena poly aplo C-programma.\n") ;
return O;

» To pdypappa gival yvwoTo Kal wg “rrnyaiog Kwdikag”
(source code) evw TO apxEio OTO OTTOI0 ATTOBNKEUETAI
ovopaleTal “mrnyaio apyeio” (source file).

Mo va dnUIoupyrOoUUE EKTEAETIUO QPXEIO YE XPHON TOU
MeTayAwTTIOTA cC Tou UNIX, TTANKTPOAOYOUE:

cc test.c

Av dgv UTTPXAV OQAAUATA OTO TTPOYPAUMA HAG TOTE TO
atroTéAeoua gival va dnuioupynoei éva EKTEAECIO apxEio
ME Ovoua a.out. NMAnKTpoAOywvTag TWPA

a.out

Ba ep@avicBei atnv 006vn Tou UTTOAOYIOTA PAG TO:
Ena poly aplo C-programma.




* lMNapadeiypata YETAYAWTTIONG UE CC:

cc test.c 4 cc test.c foo.c (2apyzia)
Tapdyel 70 EKTEAEOIUO a.out

cc -o test test.c
aAAd{el To Ovouda ToU eKTEAEDIOU O test

cc —c test.c
dnuioupyei To Tapdywyo apxsio test.o. Aev kaAsi

TOV OUVOETN YIA EKTEAETINO. XpnoiuoTToIEiTal yia EAEy)X0O

OUVTAaKTIKWV AaBwyv N yia ouvdson pe dAAa mapdywya.

cc -o test test.c -1m
ouvdeon ue tn pabnuarikn BiBAI0ORKN

Etmregnynoeig

s #include <stdio.h>

Mpiv atmd kGBe C-trpdypaupa epgavifovral odnyieg TTpog
TOV JETAYAWTTIOTA YEOW Tou TrpoetTegepyaoTn TnG C (C-
preprocessor). H Trapatravw odnyia UTTOXPEWVEI TOV
MeTayAwTTIOTH TNG C va diaBdoel Kal va HETAYAWTTIOEI TO
apxeio emike@alidag (header file) stdio.h TToU €xel
oxéon ue TN BIBAI0BRKN Eilc6dou/E¢6dou aTnv oTroia
BpiokeTal n cuvapTnon printf ().

To apxeio stdio.h (standard input output) TTepIEXEI
ONAWOEIC OCUVOPTHOEWY YIa gl0aywyr O€O0UEVWY ATTO TO
TTANKTPOAGYIO Kal Eugavion dedouévwy atnv 006évn Kai 10
oupTtrepIAapBavouue o OAa Ta TTPOYPANUATA UAG.

10/1/2024
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% int main()

{
}

‘Eva C-mrpdypappa atToTEAEITAI ATTO YIA ) TTEPIOCOTEPES
ouvaptinoeig (functions). H Baoikr cuvdpTnon TTou
uTTapxel o€ KABe C-TrpoOypaupa gival  main (). Méoa oTig
TTapevOEoeIg TOTTOBETOUVTAI TO OpiopaTa (arguments) TNG
ouvapTtnong. O1 TTapevBETEIC TTPETTEI TTAVTA VA UTTAPYXOUV
OKOUN Kal av Ogv UTTAPYXOUV OpiohaTa, OTTWG 0’auTO TO
Tapddeyua. To cwpa (body) Tng cuvdptnong, dnAadr o
KWOIKAG TTOU aPopd TN ouvapTnon, TTepikAgieTal otn C
avaueoa atmmo aykioTpa { }. H deopeupévn AéEn int
UTTOONAWVEI OTI N main () TTPETTEI VA ETTIOTPEWYEI AKEPAIO
apIBud oT0 AEITOUPYIKO CUOTNA.

% printf("Ena poly aplo C-programma.\n") ;

H evroAfj auTh eival oTnv ouaia pia kKAon NG cuvdptnong BIBAI0BRKNG
printf () n otoia, 6TTwG AAwWOTE OAeG 01 dnAwoelg A evIOAES Tng C,
KataAfyel oTo cUUBOAO ' ; ',

To épiopa NG cuvdptnong auTAg eival n cupBoAocelpd (dnAadr, n
aKkoAouBia XapoKTpwv) "Ena poly aplo C-programma.\n".

O1 oupBoroaceipég otn C TepikAgiovTal aTTd SITTAA EI0AYWYIKJ.

O €10IKOG XOPOKTAPAG '\n' aVAKEl OTIG AeyOpEVEG akoAouBigg
Sla@uyng (escape sequences) Kal OVOUAZETal XAPAKTAPAG VEAG
ypopung (newline character).

To ammotéAeopa auTtAg TNG VTOANG gival va eppavioBei otnv 086vn 10
Ena poly aplo C-programma.

ME TOV Spopéa (cursor) va ToTToBeTEITal GTNV apXl| TNG ETTOPEVNG
YPAUUAG.

10/1/2024
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AKOAOYOIEZ AIAOYTHZ

tomoBéTnon dpopéa oV opyn VEAG YPOLUNG

\n (newline)

\t YAPOKTNPOG oTNA0BETN
(tab character)

\b YOPUKTNPOG 0TL5003pOUNCNG
(backspace character)

\r EMOVOPOPA OPOLEN GTNV OPYN TG TPEXOVGAG YPOLLUNG
(carriage return)

\£ tonoBétnon dpopéa otV apyn vENG oeAIdOG
(form feed)

\\ avamodn kabetog N mowkddetog '\
(backslash)

X amAd eloayoywkod !
(single quote)

\" amho ewcayoywd "

(double quote)

ENA NIO ZYNOETO NMPOIrPAMMA

#include <stdio.h>
void myprint() ;

int main() /* a simple program */

{

}

int num;

num = 1;

myprint() ;

printf ("O arithmos poy brisketai sth ");
printf ("num einai o %d.\n",num) ;

return 0;

void myprint ()

{

}

printf ("Paradeigma emfanishs arithmou.\n\n");

10/1/2024
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ENA MNMIO ZYNOETO NMPOIrPAMMA

#include <stdio.h>

void myprint() ; ‘Apxé’““ ouvdprnong ‘

int main() /* a simple program *//
{

e ‘ AnAwon aképaiag peraBAntig ‘

int num;

/ ‘ Exkxwpnon tn¢ niun¢ 1 ornv num ‘
num = 1; . - "
myprint () ; e ‘ KAnon dikng pag ouvdprnong ‘

printf ("O arithmos poy brisketai sth ") ;
printf ("num einai o %d.\n",num) ;
return 0;

}

/ Opiouog SIKAS Hag ouvaprnong,
void myprint() aro id1o apyeio, uerd rnv main()

{

printf ("Paradeigma emfanishs arithmou.\n\n");

}

‘E€000G: Paradeigma emfanishs arithmou.

O arithmos poy brisketai sth num einai o 1.

TI KANEI AYTO TO NPOIrPAMMA?

#include <stdio.h>
int main() /* a simple program */
{

int num;

num = 2;
printf ("%d + %d = %d\n",num,num, num+num) ;

return O;

‘E€od0g TTpoypdupaTog:

2 +2 =4

10/1/2024
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AIOPOQITE TO NAPAKATQ NPOIrPAMMA

include stdio.h
main{} /* a simple program /*
(

int s

s := 52;
print (There are s weeks in a year.);

}

TO AIOPOQMENO NMPOIrPAMMA

#include <stdio.h>
int main() /* a simple program */
{

int s;

s = 52;
printf ("There are %d weeks in a year.\n",s);
return O;

}

'E€000¢ TTpoypauuaTOC:

There are 52 weeks in a year.
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14



