¢ Mes noio Tpono o id10g UNoAoyIOTHC HNOopPEi va xpnoigonoindsi yia tn
dnuIoupyia apXITEKTOVIKWYVY oxediwv aAAd Kai yia Tn diaxsipion piag
anodnkng;

¢ TI gival Kai g& TI XPNOIHEVOUV Ol YAWOOEG MNPOYPAHHATIOHOU;
¢ MNwg ypdgpovral Ta Npoypaypara Kai nweg eKTEAOUVTAIl ario ToV UNoAoYIOTRH;

¢ TI gival n yYA\wooa pnxavAng Kai rnoieg 9swpouvrdl YAwWooeg uynAou
eNINédou;




KEOQANAI

[IpOYPAUHATIOHOC
UNoAovyIOoTN

2TOXOCG
Na yvwpiooupe:

¢ Tic YAWOOEG NPpOYyPAYUATIOHOU.

¢ Tn 61adiIkagia KATAOKEUAG NPOYPAHHATWYV.
¢ Tic apxég Kal Ta NnpoTuna rMpoypayuariogou.
.

Ta npoypapparioTikd nepifdAiovra.
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lpoypauuatiouos urioAoyLotn ;

€100mo10G dlapopd Tou UToAOYLOTH] amnd TIG AAAEG NAEKTPOVIKEG KQ-
TAOKeUEG Tou avBpwrtou eival ) duvatdtnTa MPOoyPaHHATIOHOU Tou,
pe To mpdypauua pdAloTa va kabopilel k&be otiyur) Tn Asttoupyia
Tou. H m\inBwpa Twv Bepdtwy nmou oxetiovtal Ye ToV MPOYPAUUATL-
Ooud Tou umoAoylotr elval Tdoo peydAn tou, énwg elival QUOIKY, anoTtéAeoe
€va oAU eYAAO KAASO TNG ETIOTAUNG TWV UTIOAOYLOTWV.
2e autod To ke@AAalo Ba avapepbouue oe Baoikd BEPaATa Tou TIPOYPAATL
OMoU TwV UTIOAOYLOTWY Kal TG autd avtipetwriiovral. ©a dlanioTtwooupe
OTL, OUCLAOTIKA, O TIPOYPAUUATIONAS eival pia dtadikacia eniAuong mpoBAn-
MATWY e Tn BorBela Tou UTOAOYLOTH.

7.1 H npoypappanlopévn pnxavi

2TO TPWTO KePANAIO yvwpioaue HePkEQ amd TIC epapuoyeg Tng MAnpo-
QOPIKAG O0TO OUYXPovo KOoWo. Edv eEeTdooupe TOUG UTTONOYLOTEG TIOU XPN-
oortoloUvtal 0g AUTEG wG TPOG TO UAIKG TOug PEPOG, Ba dlamoTwooue
nwg, map’ OAo TIoU N e@apuoyr] ival SIAPOPETIKY), O TIOANEG TIEPIMTWOELG TO
UAKO TwV XpnoLomoloUpevwy urtoAoylotwy dev dlagoporoleitat.

O dlog untohoyloTtrg propel va xpnotuomnoinBei and €va noAukatdotnua al-
A4 kat amné éva AoyloTikd ypageio 1§ and éva voookopeio, pe pévn rubavr) dia-
POopA OTIC TIEPLPEPEIAKESG OUOKEUEG. AUTO TIOU ETITPEMEL OTO UNIKO TOU UTTO-
Aoylotr va mnpocapudletal oe 1600 SAPOPETIKEG analtioelg ival Ta mpo-
YPAUUATA TOU, TO AOYLOUIKO.

‘HOn eruonudvape otL pa and Tiq Bactkotepes dlAaPoPES avAaeTa OTOV UTIO-
AOYLOTH Kal OTIQ TIEPLOTOTEPES NAEKTPOVIKEG OUOKEUEQ elval n duvatdtnta
POYPAUMATIONoU Tou. Mpaktikd autd onuaivel 4T n Aettoupyia Tou UTIoAO-
ylot dev kaBopiletal pévo and ta NAEKTPOVIKA Tou eEAPTANATA Kal TN UETA-
&U TOUuq OuvdeopoAoyia, aAd  kupiwg amd To TMPAOYPAMA TIOU Katd mepi-
mTwon autdg ektelel. To yeyovog OTL O UTIOAOYLOTNG, WG NAEKTPOVIKA OU-
oKeur), dev elval KATAOKEUAOUEVOG va KAveL KATL OUYKeKPLUEVO, dev elival adu-
vapia Tou aA\d 1o TAeovEKTNUA Tou. AvAloya e TO TPOYPAUUA TIoU eKTEAEL
peTaoynuatifeTal ota PATIA TOU XPHOoTN O€ JUa SLIaQopPETIKN Unxavr]. To Aoyt-
OMIKO eQappoywy, To oroio eidape oe mponyoUlevo Kepalalo, ival ekeivo
TIOU KABLOTA TOV UTTIOAOYLOTH OTA XEPLA TOU APXITEKTOVA €va eEENLYEVO OXE-
OlaoTikO gpyaleio, OTa XEPLA TOU OUYYPAPEA WA EUENLKTN YPAPOUNXAv 1
OTa X€PLa TOU AOYLOTH éva AOYLOTIKG ePYAAE(0, K.O.K.

7.2 01 xprioTeg

Toug XPNOTEQ TWV UTIOAOYIOTIKWY CUCTNUATWY UrmopoUpe va Toug Katatd-
Eoupe og dUO PeEYAAEG KATNyOpPIEG:

¢ 0g autoug Tou XpnaotuorololyV Tov UroAoyLoTr} atn doUAeld Toug, Onwg

elval ol apXITEKTOVEG, Ol OUYYPAYPE(G, Ol AOYLOTEG, KATL. Kal

¢ 0g autoug 1ou n SoUAeld Toug OXeTICeTal e TOV (Dl0 TOV UTIOAOYLOTH).
Ol xprioteg NG MPWING Katnyopiag ovopdovral «teNKol XprioTeg», eV 0N
deUtepn undyovral ot enayyeAuatieg g NAnpopopikng. Mia peydin pepi-
da Twv TeAeuTtaiwyv KATAOKEUAZEL TA TIPOYPAUMATA -TO AOYLIOUIKO- TIOU XPNOl-
portolouvtal and 6Aoug Toug AANOUG.
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Aut n 1BLOTNTA TOU KATACKEUAOTY| KAl TOU
xpnriot dev eival andAuta povoorjuavtn. O
KATAOKEUAOTG AOYLOMIKOU, yia va KAveL TN
douleld Tou, xpnoldorolel pe tn oelpd Tou
Ta mpoypduuata AAwV KATAOKEUAOTWY,
omdte yivetat kat o (dlog e Tn oelpd Tou XPN-
omg. QoTtéo0 0 6pog TEAIKGG XpRoTng (end
user) ouvnBieTal va dNAWVEL TO XPrOTN TIOU
dev eival e1dkég otnv MAnpoopikr, ar\d
xpnotuorolel Tig epappoyég g MNMAnpogopt-
KNg otnv epyacia Tou.

Evolagpépov mapouatdlel oxl HOVO 1 OTTTIKA
ywvia and v omoia BAEMeL TOv UOAOYLOTH
0 TIPOYPAUMATIOTC aAAd Kal Ta  epyaleia
AoylopikoU Tou autédg xpnotuorolel otn dou-
Aeld Tou.

7.3 Mpdypappa - FA@ooES MPOYPANPATIOHOU

(7.3.1 To npévpuuuu)

'HON npoavapgpbnke ATL 0 UTTOAOYIOTNG £lval JiLa POYP AT
Copevn pnxavr. AnAadr, yla va ekteAéoel akOun Kal Tnv Tio
an\r epyacia, 6a mpénet va Tou €xouv dobel Aettropepelg 0dn-
vieg yia va v erteAéoel. Autég ol odnyieg arotelouv To Po-
YPQUUa Kat ekTeAouvTal and Tnv KeVIPIKN povdda eneEepyaoiag
(KME) Ttou umoAoyloTn.
‘Onwg eldape oTo KEPAAALO TOU UAIKOU TwV UTTIOAOYLOTWYV, Ol
oUyxpovol UTIoAOYLOTEG eival Bactopévol oTig apxEG Tou dlatu-
nwoe o Von Neumann kat n opdda Tou kKatd tn dekaetia Tou
1940. H pnxavr} Tou Von Neumann xapaktnpiletal and €va
MEYAAO aplBud KEAMWV HVNUNG Kal pia povdda enegepya-
olag mou meplExel Eva IKPO OXETIKA aplBud KeALwY, TOUg
kataxwpntég. H KME prnopel va «poptwoel» otolxeia and
TN MVAUN OTOUG KATAXWPENTEG, va eKTENEOEL kATOleq apLB-
MNTIKEG (TpdoBean, apaipeon, KAL) kal Aoyikég (AND, OR,
NOT, kAT.) MPAEELQ e TO TIEPLEXOUEVO TWV KATAXWPENTWY KAl
va anobnkeloel TIG TIIEQ
MpwTtog mpoypauuatiotig Bswpeitat n Augusta Ada Byron, kéuuioa tou Lovelace and TOUG KATAXWPNTEQ
(1815 - 1852). "Hrav k6pn Tou A6pdou Bipwva pe a§léAoyn HOPPwoT Kat Ue TOAEVTO  TI{OW 0TI VAN
ota MaE?npaTle. ‘Otav o Charles B,abbage ef.q;epe ™m 5u’1cpop,)u(r’] unxavn TOU, OTO OTI(TL Ma wa HT]XQVVI] Von Neu-
NG UNTéPag tngG, N Augusta yonteUtnke anod Tig duvatdtnTEG TNG, e anoTeEAeoua va p
ouvepyaoTel yla xpdvia e Tov Babbage otov mpoypapuationd tng. Qotéoo o Bab- mann To MPoypapua aro-
bage Sev KATAPEPE va KAVEL T SLAPOPIKY UNXavA Tou va Souhéyet. Mali avémruEav  TEAETal amd ja oepd
éva oUoTnua yla va kepdifouv oe tmrmodpopies. ANG oUTe autd METUXE, e ATOTEAETUA oér]ylu’)v, Tou ovopdCov‘rql
va gvayKQOTei va nou}\r']qa OlKOYSIVSIGKd’ KOoUruaTa yia vg KOAUWEL Ta XPEN Emé ToV E:VTO)\éq, yia my 8KTE§)\801’]
mnodpopo. H Augusta méBave amnd kapkivo ota 37 g xpovia, oty idia nAikia pe To . p .
didonuo natépa tng. Mpog TV g €xel ovopaotel Ada pia YAWOOoa TPOYPAUUATL TETOOU  €(00UG MPAGEWY,
opoU TIou ULoBETAHBNKE OTIG apxEQ Tou 1980 amd To Yroupyeio Auuvag Twv H.M.A. KaBwg ermiong kat ano &va




OUVOAO TIPOCHETWY OBNYLIV EAEYXOU, TIOU €MMPeAoUV T Oelpd e Tnv ornoia
eKTEAOUVTAL Ol EVTOAEG.

Elval yeyovog OTL TO peMePTOPIO AUTWY TWV Badikwy Aettoupyldv g KME eival
eEAIPETIKA TTEPLOPLOEVO, QWG elval ApKeTO, WOTE e TOV KATANANAO ouvdua-
OMO TOUG va propoUpe va SWOOUE OTOV UTIOAOYLOTY TIG anapaitnteg odnyieq
yla va kavel 0Aa 6oa BAEnoupe OtL yivovtal arnd umoAoyLloTEG YUPW UAG.

C7.3.2 Moaoa unxuvritD

Enedn o kdBe tunog KME €xel dlapopeTikd peMePTOPLO EVTIOAWV, TA TIPO-
ypdpuata rou ekteAel mpémnel va eival dlatunwpéva otn dIKY TNG YAwWooa Un-
xavg. Autd Ta mpoypdpuata arnoteholvral and akohoubieg 0 kat 1.

O evtoAég ou avayvwpilel pia turtkr) KME avrjkouv o€ uia amnd Tig o KATw
Katnyopieq:
¢ evTOoAéQ peTaPopdq dedopéviv ETAEU TNG KEVTPIKAG MVIUNG KAl TWV
Kataxwpntwv Mg KME
EVTOAEQ HETAPOPAG OESOUEVWV PETAEU TWV KATAXWPNTWV
EVTOAEQ apPOUNTIKWV TIPAEEwV
eVTOAEQ AOYIKWV TIPAEEwV
EVTOAEG EAEYXOU NG PONG EKTEAEONG TWV EVTOAWY
OlAPOopPEG BONONTIKEG EVTOAEG.
Kdbe evtoAr] otn yYAwooa pnxavig anoteleitat and dUo Tunuata, Tov Kwdi-
KO AeiToupyiag (operation code, OP code) kat Tov TeAeoTéo (operand).

L 2R 2R 2R 2R 2

Kwdikdg Aettoupyiag TeheoT€og

O kwdikdg Aettoupyiag mpoadlopilel Tn Aettoupyia Tng eVToArg, yia rmapddety-
Ma «TipO0Be0e OTO CUCOWPEUTH» 1] «AMOBNKEUDE TO TEPLEXOEVO TOU CUCOW-
peuTr otnv Tdde BEom PvAUNG», KAl avTloTolxel og pia anod Tig odnyieg Tou ou-
vohou odnylwv g KME. O teheotéog agpopd ta dedopéva ata omnoia dpa n
evtoA} 1§ Tn dleuBuvon otnv oroia Bpiokovtal arnobnkeupéva. To péyebog (o
apBuég Twv bit) k&Be evioAig pnopel va eivat otabepdq 1y petaBAnTég.

MNa napdderyua, otov eneEepyaotri Z80, n evtoAry 1110011010110011, kateu-
Buvel v KME va npooBéael oto meplexOevo Tou Kataxwenth e to évoua
accumulator Tov avtiotoixo duadikd tou 179 ,, dekadikd aplBud 179. Ta mpw-

Ta 8 Ynoia eival o kwdkOG Aettoupyiag, evw Ta 8 endueva 0 TEAEOTEOG TNG
EVTONAG, 0 aplBudg 179 40)-

‘Eva mpdypappa YPaupevo og YAwoaoa pnxavig 8a éuotale KAnwg €tot:
1110011010110011
1011011010111011
101001111011011010100010
0101011010010011
1110011010110110
110001101011011110110100
1101011000110101
10101110
1100011010110010

(Kwdikdg Aettoupyiag/TeheoT€og)

lpoypauuatiouos urioAoyLotn ;

Z80: EneEepyaotqg
g etalpeiag Zilog
oTO TENOG NG SeKa-
etiag Tou ‘70
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B3 eivat n dekaeta-
SIK) Hop®T) Tou 179.
To h dnhwvelr Ot
TPOKeLTAL Yla deKae-
£ad1k6 aplBuo kat 6-
Xt yia évoua B3

H kdbe evtoAry Ba umopouoe, avti va napaoctabei oto duadikd cuotnua, va
napaoctabel oto oktadkd 1 oto dekae&adikd, waTe va eival KPOTEPOG O
apbudg Twv Ynoeiwv Tg.

Ta mpwTa npoypdupata ypdeovrtav e YAwooa punxavig. Qotdoo n ypaen
TIPOYPAUMATWY Apeca oTn YAWOOA [HNXAvAG TOU UToAoyloTth elval pia ToAU
OUOKOAN Kal avTimapaywylkn epyacia. Auvo amd tig Baockdtepeg aitieg el
vat 1 duokoAia anouvnuéveuong TwV KwLKWY TwV eVTOAWY Kal n SUoKoAla va
evroruotel kamolo tbavd AdbBog avdueoa oe 6Aa autd ta 0 kat 1.

M’ autd, amnd nmoAU vwpig, avalntriénkav Tpdrol va ypdpovtal Ta Neoypdu-
pata oe YAwooa 1o poottr) otov dvepwro. H emdiwgn autr, odynoe otnv
avdrtuén Twv dlapépwVv YAWCOWV TIPOYPANUATIONOU, KaBWG eMiong KaL otnv
aveUpeon TEOTIWV YLd TNV EKTEAEOT QO TOV UTIOAOYLOTH TWV TIPOYPAUUATWV
TIou YpAgovTal 0 AUTEG TIG YAWOOEG.

(7.3.3 2UHBONIKES v).o’wosc)

Mia TipwTn pooTidbela yia T dleukOAUVoN NG YPAPH G TIPOYPAUHATWY rTav
n Ypapn Toug oe cupBolIkf YAwooa (assembly). ZTiq CUPBOAIKEG YAWOOEG,
oe kKABe evTON| TNG YAWOOAG UNXAVAG avTioTolkieTal pia Pvnuoviki AEEn n
orola BupiCel To okomd TG evtoAng. Emi mAéov divetal n duvardtnta va xpn-
olortololvtal, otn 6éon aplBuwy, ovéuata mou avIinpoowrelouv oTabepéq
1 dleubuvoelg uvrung. ‘Etol propoulpe va ypdoeoupue HLIKIA avti yia 18.

H evtoAr Tou mponyoupgvou apadeiyatog Tng YAWooag pnxavig Tou Z80
ME TN HopP®r} 1110011010110011, Ba unopouce oe CUUPOAIKY) YAWooa va

EXEL TN HOPPNY:

ADD B3h

21N ouvéxela BAEMOUNE TUAUA evOQ TIPOYPAUMATOS 08 OUMPBOAIKY YAWOOQ,
yla enegepyaotr) TG oelpdg 80X86 Tng Intel.

mov ax, DGROUP

mov ds, ax

mov ds: [STKHQQ], 0

mov es: [cdataseg], ax

mov ax, sp

add ax, bpregz+pgdata+1l4h
mov [_atopspl], ax

mov bx, seg STACK

sub bx, DGROUP

mov cl,4

shl bx,cl

add ax, bx

mov [_abrktb]. sz, ax
dec ax

mov [_asizds], ax




lpoypauuatiouos urioAoyLotn ;

(7.3.4 FAwooeg uPnAou emne’aou)

Ot oupBoAikég YAwooeg dleukdAuvav Tn ypaen mpoypaupdtwv. Opwg ol
eVTOAEQ Toug eEakoAouBoulv va eival oe dpueon (Uia mpog pia) avriotolia pe
QUTEG TNG YAWOOAG PNXavig, e armoTEAETUA O TIPOYPAMMATIONOG va eEQKO-
Aoubel va eival pia eEalpetikd erminovn dladikaoia. EmmAéov ta npoypduupata
nou ypdpovtal o€ GUPPBOAKA YAWOOQA 1] YAWOOA UNXAvhG UMopouv va eKTe-
Aeotouv pévo and Tov TUTOo UTIOAOYLOTH yia Tov oroio eival ypaupéva. Autd
onpaivel MG yia va «Tpg&er» To id10 Mpoypappa og évav aAlo TUmo uro-
AoyioTr} 6a npémel va ypadei anmé Tnv apxn.

Ma va QUTIHETWIIOTOUV TETOWOU £(d0Ug MPoBAHaTa, doxloav va dnuoup-  METAPEPOIpOTNTA

youvtal kat va eEehiooovtal véeq YAWOOES TIPOYPAUUATIONOU o arAég kat  TPOYPAHpATOG
aveEdpTnTeg and TO CUYKEKPLUEVO TUTIO UTIOAOYLOTT], TIOU OVOUACTNKAY YAWO-

oeq uPnAou emmédou (high level languages). Autég ol YAWooeg, kaBepia oe

JLaPOPETIKO Badud, kpUBouv arnd ToV TIPOYPAMUATIOTA TN YAWTOoA UnXavig

KaL TIPOOPEPOUV Eva TILO PIAKO TUVOAO EVTOAWV e TIG OTtoleq ouvTAoOoEeTAL TO

KdBe mpdypauua. Mpoypdupara autou Tou eidouqg pe HIKPEG iBavov alAa-

YEQ oTov Tyaio KWdIKa Urnopolv va eKTEAECTOUV OTN CUVEXELA KAl 0€ AANOUGQ

TUTIOUGQ UTTOAOYLOTWY, €KTAG amd autdv yla Tov orolo apxlkd kataokeudotn-

Kav. AUTO TO XOPAKTNPELOTIKO evOG TIPOYPAUUATOG OVOUAZETAL HETAPEPTINO-

™mra.

(7.3.5 "Eva ouykpITIKO nupt’laelvuu)

‘Eotw &1L B€Aoupe va mpooBEoouple To Tieplexdpevo dUo BETewV UVAUNG Kal
To anoté\eopa va 1o kataxwplooupe o pia Tpitn. MNa Adyoug olykplong, ag
doupe nwg Ba urnopoloe autd va ypagel oe yAwooa uynAou erurnédou, oe
OUMBONIKA YAWOOO Kal o€ YAWooa UNXavig:

FAwooca uYnAoU emmnédou

Neprypaen

Mpbéobeoe To Meplexduevo Twv peTaBAnTwv B
A:= B + C kat C Kal To amoTEAEOUA KATAXWPELOE TO OTN
METABANTA A

ZupBoAikr YAwooa

EvroAn MNepiypapn

DA B MeTdQepe OTO CUCOWPEEUTH] TO TEPLEXOUEVO
™G B€ong pvrung pe évoua B

M. MpdoBeoe oTO TIEPIEXOEVO TOU CUOOWPEUTN
TO TePlEXOUEVO TNG BE0NG PvrNG He dvopua C

e Metdpepe Kal amMoBrKeuoe TO TEPLEXOUEVO
TOU CUOOWPEUTY 0Tn 680N UvAUNg pe dvopa A

197
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FAwooa pnxavig

EvtoAn MNepiypaon

Metdpepe OTO CUOOWPEUTH TO TEPLEXOUEVO

100101101
0000000001010 ™G B€ong uvrung pe dieubuvon 01011010

MpdoBeoe oTO TEPIEXOEVO TOU CUOOWPEUTH
0000101001011110 TO TiEPLEXOUEVO TNG BE0NG UVNUNG e dleuBuv-
on 01011110

Metdpepe Kal amobrikeuoe TO TEPLEXOUEVO
0000011011011110 TOU OUOOWPEUTN 0T 6€0n Uvrung e dleuBuv-
on 11011110

‘Onwg gaiveral, yla va metdxouple To 510 anoTéAeopa, anartronke Ua evro-
A\l og YAwooa ugnAou erunédou Kat avTiotolxa Tpelg o€ GUUBOAKN YAwooa
kalL og YAwooa pnxavng. EmmAéov, eved otn yAwooa uynAou emnédou ava-
pepdpaocte ot PetapAntég A, B, C, xwpig va yivetal avapopd oUte og ouyke-
Kpluéveg B€oelg uvriung oute otn dladikacia g mpdabeong, otig dAAeg duo
nepmtwoelg oupBaivel akpBwg To avtiBeto. ‘Etol eival anapaimto va ava-
pepbouue kat otn dladikaocia Tng MPOoBeong Kal 0g OUYKEKPLUEVEG BETEIQ
MVMUNG eite pe dvopa elte e dleubuvon.

(7.3.6 loTopia yAwoowv uPnAou amnéﬁou)

21 ouvéxela Ba avagepboulpe Ue ouvtopia oe peplkég amd TIG TIO YVWOTEQ
YAWOooEeG uPnAou erurédou. Mpénel va onuelwdel 6Tt 0 aplBpdg TwV YAWooWY
uymAou erumnedou elval eEalpeTikd UeyAhog, av Kat pévo €vag UKPOG aplouog
and autéq kataPgpvel va yivel anodekTdg and TOUG KATAOKEUAOTEG TPO-
ypapudtwy. MoAEg mapauévouv anid epeuvnTikd epyaleia.

H FORTRAN oxedldotnke apxikd yupw oto 1954 and ua oudda g IBM, pe
eMkePalng Tov John Backus. Z1dx0g TOUG fjTav N KATAOKEUT] lAG YAWOOAG
urtoAoylopou aiyeBpikwv mapactdoswv. H FORTRAN (FORmula TRANSs-
lation -Metd@paon Madnuatikwyv Tunwv) oAokANpwonke To 1957 Kal &ylve To-
AU ypriyopa dnuo@\ng oe peydho Babud xdpn otnv urnootplén g IBM, n
orola Vv poogpepe dwPeAv.



lpoypauuatiouos urioAoyLotn ;

SUBROUTINE RAND (U, N)

INTEGER N, X, Y, Z

REAL U(N),V

COMMON/RANDOM/X, Y, Z

IF(N. LE. 0) RETURN

DO 1 I=1,N
X=171*MOD (X, 177)-2*(X/177)
IF(X.LT.0) X=X+30269
Y=172*MOD(Y, 176)-35*(Y/176)
IF(Y.LT.0) Y=Y+30307
Z=170*MOD(Z, 178)-63*(Z/178)
IF(Z.LT.0) 2=2+30323
V=X/30269.0 + Y/30308.0 + Z/30323.0

1 U(I)=V-INT(V)
RETURN
END

Tunua npoypauuarog Fortran

H ALGOL (1963) urrp&e pa yAwooa mou dev €yive 10laitepa yvwoTr, Katdgpe-
pe oUW va ennpedoel Babutara To oXedIAOUS TwV YAWOOWY TIPOYPAUUATL-
opoU Kat va dnpioupynael oAOKANEN Yevid YAwoowv tapduolwy pe tnv ALGOL
(ALGOL like). Kt autd yiati uhoroinoe a&léhoyeg 10€eg Tipoypapuatiopoy, 6-
nwg elval o dounuévog MPOYPAUMATIONAdS oTov orolo Ba avagepBoupe Kal og
AA\\o onpelo autou Tou kepaAaiou.

BEGIN

REAL X, Y;
PROCEDURE P;
BEGIN
REAL Z;

X 1= X * 7;
END Pj;
PROCEDURE 0Q;
BEGIN
INTEGER Y, X;

P;
END;
Q;

END

Tunua npoypduuarog Algol




; Egappoyéc MAnpo@optkne - YroAoylotwy

H COBOL (COmmon Business Oriented Language - Kowr| MNwooa Eumnopt-
koU MpooavatoAlopou), oxedldotnke and to Yroupyeio Auuvag twv H.M.A
WG andvrnon oTtnv avaykn yla pia anir YAwooa mpoypauuatiopoy, ou 6a
priopouaoe va xpnotgoroindel oe dAoug Toug oTPATIWTIKOUG Touelg. H oxe-
dlaon éywve and opdda otnv ormoia ocuvepydotnkav emotriuoveg amd To
otpatd al\d kat tn Blopnxavia, cuvepyaoia nou BoriBnoe otnv arodoxn TnG
arnd Toug IpoypappaTiotég. Mia and Tig I3€eg Tou Lo yaye ftav n aneEdp-
TNoN TNQ eplypa®ng Twv dedouévwy anod tn pnxavy. tnv COBOL autd yi
VETAL O€ [ia evoTNTaA TOU PpoyPAupaTog rtou ovoudletat DATADIVISION. Au-
A N apXkn O€a apydtepa odrynoe otnv emvonon Twv CUCTNUATWY dlaxer
plong Bacewv dedouEVWV.

IDENTIFICATION DIVISION.

PROGRAM-ID.
AUTHOR.

DATA DIVISION.

AcceptAndDisplay.
The Author

WORKING-STORAGE SECTION.
01 StudentDetails.

02 StudentId PIC 9(7).
02 StudentName.
03 Surname PIC X(8).
03 Initials PIC XX.
02 CourseCode PIC X(4).
02 Gender PIC X.
* YYMMDD
01 CurrentDate.
02 CurYr PIC 9(4).
02 CurMth PIC 99.
02 CurD PIC 99.
* YYDDD
01 DayOfYear.
02 FILLER PIC 9(4)
02 YearDay PIC 9(3)
* HHMMSSss s = S/100
01 CurrentTime.
02 CurHr PIC 909.
02 CurMin PIC 99.
02 FILLER PIC 9(4).
PROCEDURE DIVISION.
Begin.
DISPLAY "Enter student details.
DISPLAY "ID, Surname, Initials, CourseCode, Gender"
DISPLAY "SSSSSSSNNNNNNNNIICCCCG".
ACCEPT StudentDetails.
ACCEPT CurrentDate FROM DATE YYYYMMDD.
ACCEPT DayOfYear FROM DAY YYYYDDD
ACCEPT CurrentTime FROM TIME.
DISPLAY "Name is", Initials SPACE Surname.
DISPLAY "Date is" CurD SPACE CurMth SPACE CurYr.
DISPLAY "Today 1is day " YearDay "
DISPLAY "The time is " CurHr ":" CurMin.
STOP RUN.

of the year".

Tunua rpoypduuatrog Cobol




lpoypauuatiouos urioAoyLotn ;

H BASIC (Beginner’s All-purpose Symbolic Instruction Code) avartixbnke
arnd Toug Kemeney kat Kurtz ota péoa tng dekaetiag Tou 1960, wg uia YAwo-
oa yla 1 ddackaAia Tpoypauuatiopol ge QoltnNTEG. ZNUEPQ, UE TIOANEQ
EMEKTACELG O OXEON UE TOV APXIKO OXEDLACUO, XPNOOTIoOETAl WG [ia Kavo-
VIK] YAWOOQ avdrtuéng epapuoywy.

print "Compute: 1+2+3+4+5+...+n"
input "Enter n: ", n
for i=1 to n
isum = isum + i
next
print "The sum is:"; isum

Tunua npoypduuarog Basic

H SIMULA eu@aviotnke to 1966 otn NopBnyia amndé toug Dahl kat Nygaard.
Eivar y\wooa Baoctouévn otnv ALGOL pe Baoikd Topéa epapuoynig g tnv
pogouoiwon.




; Egappoyéc MAnpo@optkne - YroAoylotwy

Class Rectangle (Width, Height); Real Width, Height;
Begin

Real Area, Perimeter;

Procedure Update;

Begin
Area := Width * Height;
Perimeter := 2*(Width + Height)

End of Update
Boolean Procedure IsSquare;
IsSquare := Width=Height;

Update;

OutText ("Rectangle created: ");

OutFix(Width, 2, 6);

OutFix(Height, 2, 6); OutImage
End of Rectangle

Tunua npoypduuarog Simula

Zekivnoe ota T1éA\n g dekaetiag Tou ‘50 and Tov John McCarthy kat Toug ou-
vepydreg tou oto MIT. Av kat o McCarthy cuppeteixe otn oxedlaon g AL-
GOL, n LISP eival pia teheiwg dlapopetiki YAwooa pe KUplo Tiedio epapplo-
YNNG TNV TEXVNTY] VONUOCUVT.

(defun flatten (s-expression)
(if (atom s-expression)
s—expression
(flatten—-aux s-expression)

)

(defun flatten—-aux (somelist)
(1f (listp (car somelist))

(append (flatten (car somelist))
(flatten (cdr somelist))

)

(cons (car somelist)
(flatten (cdr somelist))

)

Tunua npoypduuarog Lisp



lpoypauuatiouos urioAoyLotn ;

2xedlAoTNKe and oudda EPEUVNTWY TNG TEXVNTNGQ VONUOOUVNG HE ETIIKEPANAG
Tov Seymour Papert. ‘Exel mraidaywykeg mpodlaypagpeg yia Ty miluon mpo-
BANUATWY Kat Tn dlepelivnon evvolwV aKOUa Kal and padntég JUkpeng nlkiag.
Ot unxaviopoi dnuioupyiag ypadkwy Tnv Kadlotolv onuavtiké epyaieio o
Olepelvnon YEWUETPLIKWY OXNUATWV.

to disstack :num
setcursor list (-3 + 5 * :num) 4
type ifelse stackemptyp hidden :num ["| |1 ["-]
if stackemptyp shown :num [setcursor list (-4 + 5 * :num) 9,
type "| | stop]

localmake "stack (thing shown :num)
localmake "col 5*:num-4
for [1 [count :stack] 1]

[setcursor list :col :i+4

carddis pop "stack]
end

to distop :suit

if emptyp top :suit [stop]

if equalp :suit "H [distopl 4 stop]
if equalp :suit "S [distopl 11 stop]
if equalp :suit "D [distopl 18 stop]
distopl 25

end

Turjua npoypduuarog Logo

H Pascal ival dnuiotpynua tou Niclaus Wirth. O Wirth apxikd ouppeteixe oe
Hia erutpor) n orola eixe wg okord va BeAtiwoel v ALGOL, duwg anoxw-
pnoe padi |’ ekelvoug mou dlapwvnoav yia To TeEAKO armoTEAEOUA KAl KATA-
okevagoe a 3k Tou YAwooa (1971). Ou atoxol oxedlaopou tng Pascal eru-
KeEVIpWwONKav yUpw ard Tnv mapoxr Oplouévwy duvatoTiTwy mou 6a odn-
youoav oe arnodoTikd KWIIKA KATd TN PETAYAWTTION, 1O€a Tou TéBnke o€
e@apuoyn pe aglobaupacto TPoTO.




; Egappoyéc MAnpo@optkne - YroAoylotwy

PROGRAM arrayc (output);
TYPE days = (sun,mon, tues, weds, thurs, fri, sat);
dname = string(8);

VAR d: days;

FUNCTION DayName (fd: days): dname;
TYPE abbrevs = ARRAY [days] OF
PACKED ARRAY [1..5] OF char;
CONST DayNames = abbrevs
[ sun: 'Sun';mon: 'Mon'; tues: 'Tues';
weds: 'Weds'; thurs: 'Thurs'; fri: 'Fri';
sat: 'Satur' 1;
BEGIN
DayName := trim(DayNames[fd]) + 'day';
END {DayName};

BEGIN {program}
FOR d := fri DOWNTO mon DO writeln(DayName(d));
END.

Tunua npoypduuarog Pascal

@

H C avartuxbnke to 1972 and toug Brian Kernighan kat Dennis Ritchie ota
epyaotrpla g etaipeiag AT&T. ZxedIA0TNKE WG M YAWOOA KATAANNAN yla
TN ouYYPA®Pn AETOUPYIKWV CUOTNHATWY. To HeYAAUTEPO TUNHA TOU AELTOUP-
YikoU cuotrpatog UNIX ypdgtnke oe C, mpdyua Tou TNV €kave Tautoonun
Tou UNIX. H C ouvduddlel XapaktnploTikd YAwoowv uPnAou emnédou, alAd
Tautéxpova erTpEnel TNV MPdofacn oTiq XaunAou erunédou Asitoupyieg Tou
urtohoylot. H C éxel kaBlepwbel wg n yAwooa mpoypauuatiopoy yia Ty
avArTuEn AEITOUPYIKWY CUCTNUATWY KAl AOYIOUIKOU CUCTNMATOG. XENOluo-
noleltat eniong eupltaTa OTNV KATAOKEUT] AOYLOUIKOU £papUOYwY, aAAd Kal
kdBe eidoug AoylopikoU To omnoio anaitel T p€ytotn a&lomoinon twv duvato-
TATWV TOU UTIOAOYLOTH.



lpoypauuatiouos urioAoyLotn ;

void
InitBlock(float *a, float *b, float *c
int blk, int row, int col)
{
int len, ind;
int i, j;

srand(pvm_mytid());
len = blk*blk;

for (ind = 0; ind < len; ind++) {
alind] = (float)(rand()%1000)/100.0;
cl[ind] = 0.0;
}
for (1 = 0; 1 < blk; 1i++) {
for (j = 0; J < blk; J++) {
if (row == col)
b[j*blk+i] = (i==3)? 1.0 : 0.0;
else
b[j*blk+i] = 0.0;

Tunua npoypduuarog C

H C++ elvai n e€€NEN Tng C mpog Tn KatelBuvon ToU aVTIKEWEVOOTPEPOUG
TPOYPAUMATIONOU. ZxedlAaTtnke and Tov Bjarne Stroustrup ota Bell Labs g
AT&T. Elval n YAwooa Tou Kuplapxel OTnv KATAOKEUT] TIPOYPAMATWY O€ «Tia-
pabupikd» TeptBANovTa, onwg eivat autd Twv PCs kat Macintosh.

List& List::
InsertLast (const Data &d)
{ SHOW("InsertLast (const Data&)");

Node * const t = new Node(d);
if (last == NULL) {
first = t;
telse {
last->next = t;
}
last = t;
++num;

return *this;

Tunua npoypduuarog C++




; Egappoyéc MAnpo@optkne - YroAoylotwy

SMALLTALK

Mpdkertal yia Aettoupylkd oUoTNUA Kal TaUTOXPOoVA Yid YAWOOA QVTIKELEVO-
oTPePOUG MPOYPAUMATIONOU, TTIOU avartuxBnke ota epyactripla Tng etalpei-
ag Xerox oto Palo Alto. @ewpeital n mpwtn, Kat ard nmoANoug n uévn, npay-
MOTIKA YAWOOQ QVTIKEWEVOOTPEPOUG TIPOYPAMMATIONOU, TIou Ba propouoe
va xpnotueloel wg EATUTO Kal HETPO GUYKPLONG YL TIG UTIOAOLTEG.

insetBy: delta

| newrect |
newrect _ delta asRectangle.
“"Rectangle origin: (origin+(newrect origin))

corner: (corner-(newrect corner))
|

insetOriginBy: originDeltaPoint corner: cornerDeltaPoint
"Rectangle origin: origin + originDeltaPoint

corner: corner + cornerDeltaPoint
|

merge: aRectangle
| orig corn |

orig _ Point x: ((origin x) min: (aRectangle origin x))
y: ((origin y) min: (aRectangle origin vy)).
corn _ Point x: ((corner x) max: (aRectangle corner x))
y: ((corner y) max: (aRectangle corner y)).
“Rectangle origin: orig corner: corn

Tunua npoypduuarog SmallTalk

To Ymnoupyeilo Apuvag tTwv H.M.A ota péoa tng dekaetiag Tou 70 anoddioloe
va unootnpi&el Tn oxediaon pag véag YAwooag KAtAANANgG yla Tov Tmpo-
ypappatiopd Evowpatwpévwv Yrohoyilotikwv Zuotnpdtwv (Embeded Com-
puter Systems-ECS). O1 epapuoy€g nou npoopifovral yia EYZ xapaktnpico-
vtal and peydho péyedog kat uPniou Babuou moAurAokATNTa, evw XPeldlo-
vTal dlapkn eEEAIEN. ZuvnBwg TETolEQ EPAPHOYEG UAOTTOloUVTAL O€ CULBOALKNA
YAwooa, ondte énperne va Bpebel kanolog anodotikdtepog Tpodmnog. To aro-
TéAeopa TG npoomndbelag rjtav n dnuoupyia oTig apx€g Tou 1980 pag yAwo-
oag mpoypauuatiopou nou ovoupdotnke Ada, Tpog Tiunv g Augusta Ada
Byron.



lpoypauuatiouos urioAoyLotn ;

for Hour in 1..Num_Hours loop
Integer_Text_TI0. Get (Item => Temp);
Integer_Text_TI0.Put (Item => Temp, Width => 4);

if Temp < Low then
Low := Temp;
end 1if;

if Temp > High then
High := Temp;
end if;
end loop;

Turjua poypduuarog ADA

H Java sival dnuoupynua tng etapeiag Sun Microsystems. Zxedld0oTnKe OTIQ
apx€q Tng dekaetiag Tou 1990, apXIKA WG [ YAWSOA yla TipoypduUaTa mou
Ba extehouvtav and UKPOOUOKEUEG [e TNV ovopacia OAK. H apxikr mpo-
ondbela anétuxe kat to 1995 n SUN g dA\\age To dvoua oe Java kat tnv
Poodppooe OTIG avAyKeG TOU MayKOoUIou LloToU Kal Tou Aladiktuou. Amd To-
Te yvwpilel TepdoTia emtuxia kal Teivel va yivel n yAwooa mpoypauuatiopou
Tou Aladiktuou.

public class Fibonacci {

public static void main(String[] args) {
int current, prev = 1, prevprev = 0;
for(int 1 = 0; 1 < 20; 1i++) {
current = prev + prevprev;
System. out. print (current + " ");
prevprev = prev;
prev = current; }

System. out. println();
}

Tunua rpoypduuarog Java

207




; Egappoyéc MAnpo@optkne - YroAoylotwy

H PROLOG (PROgramming in LOGic) avarrtuxfnke 1o 1973 ot NaAAia. Ba-
olletal TN padnuatikr) Aoytkn Kat xpnotomnoleital onwg kat n LISP kupiwg oe
EPAPUOYES TEXVNTAG VONUOoUVNG.

neighbor(X, Y) :- hall(X, Y).
neighbor(X, Y) :- hall(Y, X).
go(Start, Finish) :- VisitedRooms = [Start],

route(Start, Finish, VisitedRooms).

route(exit, exit, VisitedRooms) : -
can_leave(VisitedRooms),
printlist(VisitedRooms), nl, fail.

route (Room, Finish, VisitedRooms) : -
neighbor (Room, NextRoom),
avoid(DangerousRooms),
not ( member (NextRoom, DangerousRooms) ),
not ( member (NextRoom, VisitedRooms) ),
route (NextRoom, Finish, [NextRoom|VisitedRooms]).

>

member (X, [X|_]).
member (X, [_|Y]) :- member(X, Y).

Turjua npoypduuarog Prolog

H SQL (Structured Query Language) apxikd avamtuxdnke 1o 1974 and v
IBM. ‘Exel kaBlepwbel wg n YAwooa enikolvwviag pe TIg oxeolakég Bdoelg de-
dopévwv. Qg europikd npoidv mpwtoeppaviotnke and v etaipeia ORACLE
T0 1979.

CREATE TABLE STATS

(ID INTEGER REFERENCES STATION(ID), MONTH INTEGER CHECK
(MONTH BETWEEN 1 AND 12),

TEMP_F REAL CHECK (TEMP_F BETWEEN -80 AND 150),

RAIN_I REAL CHECK (RAIN_I BETWEEN 0 AND 100),

PRIMARY KEY (ID, MONTH));

SELECT MONTH, ID, RAIN_I, TEMP_F
FROM STATS ORDER BY MONTH,
RAIN_I DESC;

EvtoAég SQL



Méxpl Twpa napouatdoape TI¢ dIAPopPeg YAWOOTEG TIPOYPAUUATIONOU e KA-
TIola XPOVOAOYIKN 0glpd, ouxvd Ouwg YiveTal avapopd oc YEVIEG YAWOOWV
npoypaupatiopol. Mwooa mpwtng yevidg ovoudletal N YAWooa UNxXavig.
Ot oupBolikég YAwooeg Bewpeltal 6Tl aroteholv T delTepn Yevid YAWOOWV,
evw ol YAwooeg upnAou erunédou tnyv Tpitn (3GL- 3rd Generation Language).
TéNog, YAwooeqg TETAPTNG Yevidg (4GL) ovopdlovtal ol YAWooeg Tou eival mio
KOVTA OTn QUOLKA YAWooa art’ d,TL ol cuvrBelg YAwooeg uPnAol erumnedou.
XpnolpomoloUvtal ouvibwg yia ipdopaon oe Bdoelg dedopgvwy. Turikd ma-
pddetyua eival n SQL.
Me Tn xprion Twv YAWooWv uPnAou erumédou n avdamtuén Tou AoylouIKoU
urp&e paydaia. Meta&u Twv Adywv ou ouvetéleocav o€ autd prnopouv va
avapepBouv ol eENG:
¢ H ekudbnon piag yA\wooag nmpoypappatiopoU €ylve eUKOASTEPN.
¢ H kataokeur Tou Aoylopikou €ylve anAouaoTepn.
¢ [a1ig o dadedopéveqg YAwooeq unrip&e Tumomnoinon Tng Hopeng Tng
YAwooag. ‘EToL mpoypdupaTa Tou €xouv ypagei oe YAwooa upnAou -
Tédou urnopoulv va PetapepBolv Kal va eKTEAECTOUV O€ UTIOAOYIOTEG e
dlagpopeTikr) KME kat dpa dlapopeTIkr) YAwood unxavig. H enionun Tu-
nornoinon  Twv dla@dépwv YAwoowv yivetal arné to ANSI (American
National Standard Institute).
Ma toug nmapandvw Adyoug TG00 TO KOOTOG avdarTtuéng 600 Kal To KOOTOog
XPNONG TOU AOYIOMIKOU HEWWBNKAY ONUavTIKA.

(7.3.7 EEdpTnon Twv YAwaowv amd 1o oxomi)

O1 dldpopeg YAWooeg avaloya e TO OKoTd Tou eEurtnpetoly, i akplBéote-
pa oUuPwva [e To OKomd yia Tov orolo apxikd oxedldotnkav, xwpilovral oe
OU0 YEVIKEG Katnyopieg, OTIq e8IKOU KAl OTIG YEVIKOU OKOTIOU YAWOOEG,.

2NV Katyopia Twv YAwoowv eldIkol okottoU avrikouv ekeiveg ol omoleg eival
TIPOCAVATOANIOUEVEG O LA CUYKEKPLUEVN KATNyopl(a EPpAPOYWV.

Ma napddetypa:

¢ H COBOL eival mpooavatoAlopévn otny emiAuoT eUMOPIKWV TIPORANKUA-
Twv. AutA n Katnyopia MpoBANuUdTWY Xapaktnpeiletal and tnv anodr)-
keuan Kat dlaxeiplon peydAou Oykou OedouEVwY UE OXETIKA TEPLOPL-
ouéveg anartioelg aplOunTikwy rpdéewv. Qg arnotéAeoua n COBOL di-
Vel JeydAn Baputnta ota Béuarta meptypadnq kal arodrikeuong dedo-
HéVwv, evd) pelovektel oTo B€ua Tng amodoTIKAG EKTEAEONG HeyAlou
apBpol aplBuNTIKWV TPAEEWV.

¢ H FORTRAN eival mpooavatoMOuévn OTIG ETLOTNUOVIKEG EPAPOYES,
érou kuplapxo poAo mailel n taxUutnta ekTéAeong peydlou TA6oug
APOUNTIKWV TIPAEEWV TIAVW € KPS OXETIKA OYKO JEDOUEVWV.

¢ H LISP eivar mpooavatoAiopévn otn dlaxeiplon oupBolwy, yeyovdg
TouTNV KaBbLoTd KATtAANAN yia epappoyEG TEXVNTIG VONHooUvng.

H deltepn katnyopia, autr otnv onoia avkouv ol YAWOoOEeG YevikoU okortoU,
nep\appdvel YAWOOEG TIOU Propouv va Xenotuomnointolv oe SLaPOPETIKEG
TIEPLOXEG EPAPPOYWV e eElCOU KaAA amnoTteAéouaTa.

Ma napddetypa, T€roleq YAwooeq eival n C kal n Java.

lpoypauuatiouos urioAoyLotn ;

leviég yAwoouwv
MPOYPALMATIONOU
3GL, 4GL

ANSI

Mwooeg €idikou
okorou

rwooeg yevikou
okorou




; Egappoyéc MAnpo@optkne - YroAoylotwy

MerayAwTTioTrig

To yeyovog OTL KATATACOOUE A YAWOOA TNV Katnyopia YAwoowv e1dikou
okortoU de onpaivel OTL pnopei va xpnoluornoinBel pévo oe €va Touea mpo-
BANudTwY, aAAd dTL cuvnbileTal va xpnooroleital kat ival mpooavaToAl-
ouévn Tpog KAmolo Touéa.

(7.3.8 Memtppuurs’q)

‘Onwg ndn avapépape, N KME avayvwpilel kal ektelel eviohég oe yYAwooa
pnxavig. To epwtnua Aoudv eivat: mwg Ta MPOYPAUKATA, TIoU gival ypauue-
va ge omoladnmote AAAN Hop®r] eKTOG NG YAWOOoAG Unxavrg, ekteholvral
and v KME tou urohoyloty;

Oa npémnel Ta nmpoypdupata mou eival ypauuéva oe kdrota yAwooa uyniou
eMMEdOU va «UeETAPPACTOUV» o€ YAwood unxaviig. To péAo autd tov ava-
AauBdavouv eldIkda TpoypAUUaTa. TNV MEPMTWOoT TWwV CUMBOANKWY YAWCOWYV,
XPNOLUOTIOIOUVTAL Ol GUMBOAOUETAPPAOTEG, EVW OTIG YAWOOEG uPnhou eri-
TES0U, Ol METAYAWTTIOTEG KAl Ol SIEPUNVEUTEG.

CzuuBvousruwuuréQ

2€ Tponyoupevo NMapddelypa dlamotwoaue OTL Ol EVTOAEQ TWV  OUPBONKWY
YAwoowv Bpiokovral oe avrioTolxia pia mpog pia pe autég g YAwooag un-
xavig. H petatpornr) Twv nmpoypauudtwy arnd cudBOoALIKY] YAWooad og YAWood
pnxavig yivetal amé eldikd mpoypduuata mou ovopdlovtal cupBoAopeTa-
ppaoctég (assemblers). H Baoikr Toug Aeitoupyia ouviotatal oTo va avtika-
Blotouv pe N xpnomn evog AeEIKoU TIG GUUPBONIKEG EVTONEG LE TIG AVTIOTOLXEQ
MG YAWOOQAG PNXavig.
Ot oUyxpovol GUUBOAOLETAPPATTEG, XwPIg va aropakpUvovTal ard autiyv Tn
Baowkn Aettoupyia, mpooPépouv JAPOPES EUKOAEG, OTIWG:

¢ va divovral ovépata oe BE€0eLG VAKNG 1} 08 aplOUNTIKEG a&feg kal o oup-

BoAopeTappaotr|q avaAauBAvel va KAvEL TIG UETATPOTIEG

¢ VO ETUTPETIOUV TNV KATAOKEUT] HAKPOEVTOAWV.
‘Exel mapatnenBel 6Tl oe éva mpdypauua KAMoleq opAdes EVIOAWV emMava-
AauBdvovral oe dlaPopPETIKA onueia autouoleg 1) He HIKPES tapalhayég. O
MNXAVIOUOG TWV HAKPOEVTONWV ETUTPEMEL va opiooupe éva dvoua Tou va
avTinpoowrelsl TNy enavalapfavopevn oelpd evioAwy, Tnv oroia kataypd-
(POUME AVAAUTIKA yia pia gopd. Ze kdbe onpeio mou xpelaldupaote tnv dla
oelpd evtoAwv, apkel va yivetal avagopd o autd 1o dvoua Kal o oupBolo-
METaPPAOTAG avalapBAvel TNV AVTIKATACTAOY) TOU OVOUATOG TNG HAKPOEVTO-
AQ € TIG EVTOAEQ TIOU QUTH EUMEPLEXEL.

(Msmy}.wmors’q - Alspunvsuréq)

Yrdpyxouv dUo TPOTOL Yia TNV KTEAEON QMO TOV UTIOAOYLOTY] TIPOYPANUATWV
Tou eival ypaupéva oe YAwooeg uPnAou emmnédou:

¢ e N xprjon petayAwtTioTr) (compiler)

¢ e I xprjon dlepunveutn (interpreter).
210 oxAua gaivetal n dladikaoia ektéAeong evog MPOYPAUUATOS HE TN XPN-
on perayAwTriory. H dadikacia mephaupdvel Ta e&ng pruara:



¢ ['pagr ToU MPOYPAUUATOS OF [ SYNTAKTHE j
YAwooa uynAou erunedou KEIMENQN

-.x. PASCAL- pe tn Bonbela
evog ouvtdkn Kelpévwy (editor). Autd \
elval To mnyaio mpdypappa (source

code, source program). [ .. e

[M ETAd)PAZTHZJ

¢ To rnyaio autd MPdypapua Heta- . (::i;‘t‘;en 10100010
yY\wTtiCeTal, ané 1o petayAwttiot| | 00111011
NG OUYKEKPIUEVNG YAWooag, oe e J

BiBAioBrikeg

YAWooa unxavig. Auté eival To avti- AR
Keipevo (object) mpdypaupa. Katd \lesypanpdarovy
™ Sladikacia G HETAYAWDTTIONG, TO  [AMa anapaimra)
TPGYPAUHA ENEYXETAL YIO OUVTAKTIKA | npoypdnpara
Ad8n, dnAadr| katd néoo To Tmnyaio —
npdypaupa eival ypaupuévo olupwva
€ TOUG OUVTAKTIKOUG KAVOVEQ TIG
YAwooag. lMa va oAokANpwOei n pe- okt
TAYAWTTION TO PAYPAWMA TIPETEL VA 10100010
elval ouvtakTikd owotd, dlapopeTikdn G
dladikaoia TNG HETAYAWTTIONG JLAKOTITETAL.

¢ To avrikelpevo mpdypauua, map’ OAo Tou gival oe YAwooa unxavrg, dev
propel va ekteheotel and tnv KME, yiati dev elval autévopuo. Zuvrnbwg
Tou Aelmel kdmolog KWdIKag KoWAG Xpriong, Tou Bpioketal oe BIRALOOH-
KEG AVTIKEMEVWV TTIPOYPAUUATWY. ‘OTav Aéue KOk KOWVAG XProng, ou-
vBwg evvooupe KWALKa Tou dlaxelpiletal Tiq Aettoupyieg eloddou €G-
douU 1 KWAKA TIOU apopd HaBNUATIKEG CUVAPTAOELSG (Sin, COS, KATL). Tn
OUVOEQT TOU QVTIKEWWEVOU TIPOYPAUUATOG UE TA arapaitnta mpoypdp-
pata ard T BiRALI0Orkeg avahapBdvel o ouvdETNg (linker), o omoiog ma-
pAyel kal To autévouo ekTeAEoIo Tipdypappa. Auté To Teleutaio eival
rou ekteAeltar and v KME.

2YNAETHZ

10101110
10100010

Ta Bripara dnhadn eivat:

& Zuyypaon

¢ MetayAwTTion
¢ ZUvdeon

¢ Extéheon.

Ta BrApara autd propel va yivovral eite oav pia oguvexdpevn dadikaaoia eite
TO KaBéva oe dlaPopeTikd Xpovo. 2To KABe Priua urnopel va mpokUuPouv Ad-
on, ondte dlopbwvoupe To AdBog Kat n dtadikacia emavalauBdaverat.

2NV 1o dvw dladikacia 0 CUVTAKTNG KELEVWY, O HETAPPAOTNAG KAl O GUV-
O€ng, eival mpoypdupara ta omnoia pag Bonbouv va napaydyoupe TO EKTe-
AEalo Pdypappa. Amd Tn OTLyUr) TIOU TO eKTEAECIUO TIPOYPAUUA TIapaxBei,
propel va ekteAeotel autévopa and v KME, xwplg va eival anapaitntog o
OUVTAKTNG KEUEVWY, O HETAPPATTNG 1] O OUVIETNG.

Telelwg dlaPoOPETIK) 0g AuTO TO Onueio eival n MPOCEyyLlon NG EKTEAEONQ
TPOYPAUMATOG YPAUUEVOU ag YAWaoa uynAou erumnédou e tn xprion diep-
pnveuTy.

To npdypappa Ypdpetal kal og auTtryv TV nepimtwon pe mn BoriBeta kdrolou
OUVTAKTN KELMEVWY, O oTtoiog eival ouvriBwg EVOWUATWEVOG OTO TIPOYPAA

lpoypauuatiouos urioAoyLotn ;

270 MEPIBANNOV TOU
MS-DOS kat Twv
MS-Windows ta &-
KTEAEDIA TIPO-
ypdupara dakpivo-
vIal anod Ty emng-
KTaoTm com 1y exe
oTo évopua Tou ap-
xelou.

AlepunveuTng




TuNUATIKOG mpo-
ypapuariouss

Yrmopouriva

; Egappoyéc MAnpo@optkne - YroAoylotwy

TOU SlEPUNVEUTY]. 21N OuvEXELa O dlepunveuTtriq avalapBdvel va ekteAeael pia
Mia TIq evtoA€g Tou TpoypdUUaTog cav va areubuvovTal ge auTtov Kat Oxl
omv KME. O dlepunveutig, dnhadn, dev peTayAwTtTilel To Tpdypauua oe
YAWOOoA unxavrg Onwg KAvel o ETAYAWTTIOTAG, aAAd ekTelel o (Blog To pd-
YPQUMA. ZUVABwG 0 JlepUNVEUTAG METAOXNUATIZEL TO TIPOYPAUMA Lag OF [id
eVOLAUEDT OPPN KAL OTN CUVEXELQ TO EKTEAEL

2TV MePTwon autr] To MPAYPAUUd pag dev ekteleital dueoca and v da myv
KME a\\d and to diepunveutry. H KME dev extelel dueoa to mpdypapud pag al-
AA ektelel To TIPAYPAWLA TOU SlEPUNVEUTT), O OTolog e TN OelPd Tou ekTeAEl TO
TPOYPAUME LaG.

2e avtibeon pe TNV MPOCoEYYLoN TNG HMETAYAWTTIONG, TO MPdypapua dev eival au-
TOvouo, dev propel va ekteAeatel aveEdptnta, epAooV anarteiral n mapouaia tou
avtiototxou dlepuUnveuTH.

H extéAeon evdg TiPOYPAUMATOG [e auTdv Tov TPATTOo elval YEVIKA TILO apyr| O OxE-
on HE TN HETAaYAWTTLON, EMEIdN KATA TN OTLyMr TNG eKTéAEONG TIAPEURANETAL |E-
Ta&U mpoypdupatog kat KME To emninedo tou dlepunveuTr). ZuviBwg ol dlepun-
VEUTEG eival SIONOYIKA TIpOYPAUATAL

7.4 ApX€C KataoKevii¢ AoyiopIKOU

‘Eva mpdypappa dev eival Tirmota neplocdtepo and uia oelpd odnylwv mpog
v KME tou umnoAoylotr, Tiou tnv Kabodnyel va KAvel OUYKEKPLEVEG eVEP-
veleg. Ta pkpd mpoypdupata propouv va KATAoKeUaoTouv ouvhBwg amnd
éva dtouo ocav uia piken diadikacia, pia oelpd dnAadr| and CUYKEKPUUEVEQ
odnyleqg. To dlo dtopo propel va ocuvinpel kat va npocappdlel To Mpdypa-
pa oe véeg avdykeg, va ttaipvel oxXedlAoTIKEG ano@Aoelg, kKA. To dlo loxuel
Yla TIPOYPAWMATA TIOU KATACKEUAZoVTAL amd UIKPEG OUADES, e KAAN ETIKOL-
vovia peTa&l Twv PHeAWV TOUG.
T yivetal dpwg étav To pdypapua eivat peydho kat EUMAEKOVTAL OTNV KATA-
OKeUur] Tou dekddeqg 1) Kal ekatovtddeg dtoua oe pia ) meplocdTePeq OUADEG;
H mpogavrig AUon eival va tepaxiotel To peydho mpod-

Kupiwg YPAUUaA 0 pIKpdTEPA TUAUATA, Ta orola 6a KaTaokeu-
Mpdypappua aotouv aveEdptnta Kat atn ouveéxela 6a cuvduaoTouy,

‘ yla va dnpoupynBeil To CUVOAIKO
Eppadé odotnua. Autr n oTpaTnyikn

apxn mdvw otnv ormoia otnpiletal n
avdmtugn Tou AoylopikoU and tn de-
_____ kaetia Tou ‘50 kat Petd.

Eppads Baoké gpyaleio yia v ulortoinon
4 QuTNG ™G apXNG NTav N ervonon g
""" umopouTivag (subroutine) oTig ApxEQ

..... mg dekaetiag Tou ‘50. H umopoutiva
elval éva Turua kKwdlka oto oroio &-
XOoupEe dwoel éva dvoua kat Propel va
ekteleotel oe omolodnnote onueio
TOU TIPOYPAMMATOG ArMAWG HE avapo-

..... ovoupdletal THNHOTIKOG TIPO-
..... /v/ ypappaTiopég (modular  pro-
Eppadé gramming) kat aroteAel TN BAOCIK)

KAnon tng unopoutivag «eufads» and duo
onueia evog npoypduuatos



pA oto ovopud TnG. Ot unopoutiveq divouv TO BACIKG UNYXAVIOUO Yia TNV TUNUATL-
K] avdrttug&n Tou AoyilopikoU. Ot dldgpopeg umopouTtiveg ypdpovtal aveEdptnta
Kal 0N ouveéxela ouvtiBevtal kat dnuoupyoulv To TEAIKO TIPOYPALAL.

Map’ 6o Tou ol urtopouTiveg MPOTPEPOUV TO BACIKO UNXAVIOUO YA TUNMATL-
KO TIPOYPAUUATIONS, auTég Kal Povo dev enapkolv yia tn dnpoupyia evog
owotd dopnuévou Aoylopikou. Eival anapaitntn peydAn netbapyia otov t1po-
IO XPr|oNg Toug. Xwpig autn v nelbapxia sival moAU eUKONO va KATAOKEU-
aoctouv mpoypduuata eEAPETIKA TOAUTIAOKA Kal duovonta, mou SUoKoAd
TPOTIOTIOLOUVTAL EK TWV UCTEPWV.

2ta TéAn Tng dekaetiag Tou 1960 urpEe ua PeydAn mpoomdBela mpog TV
KateuBuvon Tng KabEpwong evég TelbapynUévou TPOToU YPadnig Mpoypap-
pdtwy. To anotéAeoua Atav 1 eEEAIEN TOU TUNMATIKOU TIPOYPAUUATIONOU o€
autd ToU OvOPAOTNKE SOMPNHEVOG TIPOYPAPHATIONOG (structured program-
ming). Baoikr TeXVIKY Tou dounuévou Tpoypauuatiopou eival n didoraon
TWV AEITOUPYLWY TOU TIPOoYPAHaTog oe ANAEG, anAoUoTepeg Kal aveEApTnNTES
Katd to duvatd, eMPEPOUG AELTOUPYIEQ KAl OTN ouvéxela N UAoOTONoY TOUg
He KaBoplopévoug TUTIouG SopwV EAEYXOU.
O dop€g autég eival:
¢ H diadoyn (akolouBia). O1 evtoAég Bpiokovtal oe akolouBia Kal ekTe-
Aoulvtal pe tn oelpd Tou eival ypauuéveg.
¢ H emAoyn. H ekté\eon twv eviohwv eEaptdrtal and Tnv T} aArelag
NG OUVONKNG.
¢ H emavdAnyn. Ot evtoAég enavahapBdvovtal, epéoov ainbelel 1] dev
aAnBeUel n ouvenkn.

H didomaon Twv Aeltoupyldv oe an\oUoTePEG, TIOU ovopAZeTal Kal AEIToup-
yikij armoouvBeon (functional decomposition), yivetal arnd ndvw mpEog Ta KA-
Tw, dNAadn Eekwvwvtag amd Tnv 1o olveeTn Asttoupyla otnv Kopuer) Kal
@Bdavovtag otnv o an\ry otn Bdon. To mpdypappa SlaoTidtal CUVEXWS OF
an\ouoTepa, €wg OTou KataAn&oupe oe emimedo AmMAWY UTIOPOUTIVWV. AUTEQ
ol uropouTiveq avartuooovtal EexwPLoTd Kal OTn ouvéxela ouvtiBevtal kat
Onuoupyouv To TeEAIKS TPAYPALA.

Ot apx€g TOU OJOUNMEVOU TIPOYPAMMATIONOU €PAPUOTTINKAV APXIKA OTn
yAwooa ALGOL, aA\d €ywvav eupltepa yvwoTeg péow tng Pascal. rjuepa
OAeg oxeddv oL olyxpoveg YAWOoOoeg elval oxedlaoUEVES €TOL WOTE va UTO-
otnpiCouv auTEg TIG APXEG.

7.5 MpdéTuma npoypappaTicpou

(7.5.1 Alad1KaoTIKGG npovpuuuuﬂauéq)

To npdturno tou dladlkaoTikoU TPOoYPAPPaATIoUoU eival To malaidtepo Kat

{owg To euplTteEPA XPNOLLOTOLOUUEVO. ZUXVA aVAPEPETAL KAl WG TIPOCTAKTI-

K6G TIpoypappaTiopdg (imperative programming). ZUupwva pe autd to npod-

TUTO, TO MPAYPAppa aroteleital and duo Eexwplotd doukd otolxela:

a) and evroAég mou meplypdeouv Brjua Brjua tn dadikacia eniluong tou
TIPORAAUATOG

B) amd dopeg dedopévay, oTIg omoleq arnobnkelovTal Ta dedopéva Tou TPo-
BANuaTOG TA omola Xelpifovtal oL EVTOAEG.

lpoypauuatiouos urioAoyLotn ;

Aounuévog
TTPOYPAUMATIONOG

I13puTrig TOU dopnN-
HEVOU TIPOYPAMUa-
TIopoU Bewpeital o
Dijkstra, o omoiog
dlaTUNwaoe TIG MPw-
TeG UNodelEelg Tou
apopouoav Tov Te-
PLOPLOUS TNG EVTO-
Aig GOTO.
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OL evtoAég mou, kat eAAxLOTo, TEPIEXOVTAL 08 KABe JladIKaoTIKY YAWooa
TPOYPAWMATIOMOU gival:

EvroAég avdbeong. Me autég kataxwpilovral Tipég o Boelg uvriung. Ot Bé-
O€l§ UVAUNG avapEépovTal PETWw CUPPBOANKWY OVOUATWY TIoU ovopdlovtal pe-
TaBANTéQ Kat 6xL péow Tng dleuBuvorg Toug.
Mapddelyua:
A: =B+C;
(nmpbdobece to mepiexduevo Twv B€oewv pvaunc pe ovouata
B xa1 C kKal TO ANOTEAECPA KATAXWP1lo€ TO otn B£on A)

EvroAég ouvOikng. Me autéq a opdda evioAwv ekteleltal 1§ Ox1 avdioya
ME TNV T aAnBelag iag ouvebrkng Kal XpnotuorololvTal yia va UAOTIOL-
oouv onueia Tou alydpiBuou ota omnoia AauBdvetal kdrola andpaon.

1 ouverikn I EvToAég I H ouverikn | EvToAég I H ouvernn,
Lvur WEUONG eival aAnérg _ &vaiaAnong
EvToAég | Suvenkn ' EvroAég ’ Suvenkn = | EvToAég I

H ouverikn

sivar yeudrig
En [Em]

Mapddelyua:

If vath>=18.5 then

print «RApiota»
else

print «Ox1i dpioTax;
(Av to mepilexdpevo Tng petaBAntic vath eivai peyaildte-
po N 1ico tTou 18.5 extUnwoe «arista» aAA10G¢ exTUnwoe
«oxl arista»)

EvioAég emavdAnyng. H mpaypatikr woxig
TWV TIPOYPAUMATWV TWV UTIOAOYLOTWV Kal KO-
TA CUVETTELD TWV (BLWV TWV UTTOAOYIOTGV-Oxe- | EVTOAES
TileTal e T duvatdTTd TOUG VA EKTEAOUV

Kar emavaAnyn éva ogudvolo evroAwv. Ol e-

VTOAEG enavdAnyng kaBopifouv Tig ouver-
Keg K&Tw arnd TIq oroieq a oudda evio- < /ZUVBI‘]KI]\ EVTOASQ
AWV exTeAeTal EMAVOANTTTIKA.

Mapddetyua: ~~ Tﬁ

. _— H ouvérkn
while a>0 do H ouverikn sival aAnéng
beain sival Yeudng

g EVTOAéG

a = a -1;
X :=x+a EvtoAn emavdAnyng
end;

(F'1a ¢oo d1doTnua n petaBAntn a €xel 0etikd mepiexdue-—
VO, EXTEAece (OUVEXWOC) T1G €VTOAEc a := a -1 xal x:=x+a)



lpoypauuatiouos urioAoyLotn ;

EvroAéq yia €icodo kai £€£0d0 oTolxeiwv. Eival ol evtoAég pe Tig ormoieg 1o
npoypaupa xelpifetal Tn por) dedopévwy and Kal pog TIG TIEPLPEPELAKES |LO-
vAadeg Tou utohoyloTy. M.x.:

readln(a);

(A1dBace and tTnv €icodo pia TIPA KAl KATAXWP1Oo€ Tn OTn
pETABANTA a)

writeln(a);

(TUnwoe To meplexduevo TNg PeTABANTNg a otnv £€£o0do)

(7.5.2 AVTIKEIPEVOOTPEPIC npovpupuunopdq)

O avTIKEIJEVOOTPEPNG TIPOYPANHATIONOG (Object oriented programming), av

Kal €xel €ABeL OTO TIPOOKAVIO TA Te-

Aeutaia xpdévia, otnpiletal oe apyxéq 'O1OTNTEG

ou €xouV TIg pileq Toug oTtn dekaeTia Mgboooi
Tou ‘60 Kal ouykekpluéva otn yAwooa Simula

(Simulation Language - NMwooa npooouoiwong).

H Simula dnuoupynbnke pe okomd va urnootnpi-

Eel Tnv pooopoiwon dLadIKaolwy TOU TPAYUATL-

KoU KOOopOou. 2TOX0G ATav va Jdnpioupyndoulv

akpLBr} uTtoAoyLoTIKA HovTEAA TIOAUTIAOKWY dladl-

Kaolwv, aroteAoupeva arnd ekatovtddeg TUARMATA.

‘Evag ¢uoikdg TpdTog yia va replypagel éva ouotn-

Ma pe Tpooopoiwa eival va yivel meptypadn Twv avtl-

Keévwy amnd Ta orola aroteAeltal, TG ouPnePLpopdq

TOUG KaBWG Kal Tou TPATIoU e Tov oroio aAnAemdpoulv peta-

EU Toug. Aumj eival kal n eI\ocoPpia TOU AVTIKEIEVOOTPEPOUG TIPOYPAUMUATL-
opou.

2xnuatikni napdotaon
QVTIKEWUEVOU

2NV QVTIKEWWEVOTTPEPT TIPOTEYYLOT TIPOYPAMLATIONOU, TO AVTIKEIMEVO (Object)

Avtikeiueva kat unvouara

pHvupa
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elval éva MPOoYPAUATIOTIKO «TTAKETO», TO OTOoi0 aroteAeital and dladkaoieq
Kat dedopéva oxeTildueva HeTAEU Toug. AuTég ol dladikaoieg ovoudlovral pé-
00801 (methods), evw Ta dedopéva ovopdlovral IBI0TNTEG (properties). Ot pé-
Bodol oe TOAEG TEePUTTWOoELS eival
yYpauuéveg oe kdmola dladika-
OTIKN YAWoOoQ.

To mpdypauua, oe aumiv
TNV TPOCEYYLON, aroTe-
Aeftat and avrikeipeva,
Ta orola propouv va ai-
AnAerudpouv PeTa&U Toug
Je pnvupara (messages).
Ta pnvipara evepyorol-
olv TIG UeBAdoUG TwV avTl-
KEWWEVWY, TIOU [IE TN OelPd TOUG
propet va ateilouv AA\a pnvduara.

MNa napddetypa, oe €va npoypappa yewpetplag éva avrikeipevo 6a propou-
oe va eival éva Tpiywvo. Qg 136TNTEG Ba PnopoUcoe va €XEL TA KN TWV TIAEU-
PWV TOU, EVW WG HEBADOUG TOV UTIOAOYLIOWO TNG TIEPIUETPOU Kal Tou eppadoul
Tou. 'Eva prjvupa mou Ba propouce va dexBel and €va dA\o avtikelpevo ei-
VAl «r1ec pou tnv nepipetpd coum.

Qg Wiaitepa yVwoTEG YAWOOEG AVIIKEUEVOOTPEPOUG TIPOYPAUUATIONOU Ba
npénel va avapepbouv n Smaltak, n C++ kai n Java.

Tpiywvo

Meg pou
TNV TTIEPIYETPO OOU

(7.5.3 Noyikdg npovpuuuunouéq)

O MAoyikég mpoypappatiopdg (logic programming) elval enmpeacuévog Kat
EUMVEUOTUEVOG amd Tn pHadnuatikn Aoyikr). ‘Eva nmpdypappa ypaupévo oe pia
YAWooa AoyikoU ipoypappatiopou, énwg n Prolog, eivat éva auvolo and Ao-
YIKEG TIPOTACELG Kal and €va Pnxaviopd eEaywyrq CUUNMEPACTUATWY, HECW
Tou ortoiou propoue va uttoBAANoupEe EpWTHOELG OTO TIPAYPAUUA Kal auTd va
pag anavtrioel av aAnBeuouv 1 OxL.

MNa mapddetyua, mapatibetal éva npdypauua oe yAwooa Prolog, mou mept-
YPApeL TO yeveahoyikd OEVOPO0 Twv Bewv Tou OAUumou. MNepléxel oplopEveq
AOYIKEQ IPOTACELQ TIOU apopoUv oplopolg ouyyevelag. H ouvtagn dev eival
auoTtnen yia Adyoug avayvwoludtnTag.

natépag (Aiag, Apng).

natépac (Aiag, ANA1dvucog).

natépacg (Apng, Appovia).

natépag (Kadpog, ZepéAn).

pntépa(Hpa, Apng).

pntépa(Appovia, Sepéin).

pntépa(SepéAin, A16VUOCOQ).

untépa(Agppoditn, Appovia).

adérp1ia(X,Y) av untépa(Z,X) xai pntépa(z, Y).
adéhp1a(X,Y) av matépac(Z,X) xal natéepag(z,Y).




lpoypauuatiouos urioAoyLotn ;

Ot kavdveg «mat€pag» Kal «unTeépa» KwdIKOTOLOUV TO Tolog eival matépag 1
MNTEPA ToLoU, eVW TO «adEAPLa» opilel Tiwg yia va eivat dUo adéagla (o X Kal
oY) npénel va éxouv Tov (dlo atépa 1} v (dla untépa (tov Z).

2TO PNXAVIoUS eEQYWYNG CUUMEPACUATWY [opoUie va UtoBANOULE TNV EPW-
mon: «elval o Alag natépag tou Aldvuoou» Kal va pag aravtrioet «<NAl» 1 va
PWTNOOUE «TTola eival Ta adEAPLa Tou Apr» KAl va aravtroel «0 AlOvuoog».

(7.5.4 2UVapTNOIaKGS npovpuuuunouéq)

O ouvapTnoiakog mpoypappaTiopog (functional programming), mou ouyxvd
ovopAZeTal KAl EQAPHOOTIKOG MPOoYPaUUaTIondg (applicative programming),
€xel wg BAon TN ouvdpTnNoN He TN Hadnuatikr Tng évvola, dnAadr autr) Tng
arelkoviong and €va nedio oplopoU oe €va medio TiHwv. H epapuoyn ou-
vaptioewv ge dedoEva ou anoteAouv Ta opiopaTa g ouvaptnong sivat n
MOvN dour eEAEyxou O€ Uld YAWOOoa cuvaptnaolakou Tpoypauuatiopou. To au-
OTNUA avTILETWTTCEL TIQ (Bleg TIG oUVAPTHOELS WG dedOUEvVA Kal EMOUEVWS Au-
Tég uropoUv va anotelolv opiouata fj arnoteAéouata AAwWV OUVAPTHOEWV.
Baown] évvola oe autd to mpdturo eival n €vvola Tng avadpoung, dnAadn n
dueon 1 €uueon eQAPPOYN Ulag ouvdptnong dvw OTovV €auto TNG.

2T0 IO KATW TApAdelypa €XoUpE €va TIPAYPAMA TNG CUVAPTNOLAKAG YAWOOoAQ
Miranda, To omoio er\Uel T deutepoBdBpia eElowon ax? + bx + ¢ = 0.

quadsolve a b c¢
= error "Mivyadikég picec", 1if delta < O
= [-b/2*a)],1if delta = 0
= [-b/(2*a) + radix/(2*a),

-b/(2*a) - radix/(2*a)lif delta > 0
where
delta = b*b - 4*a*c
radix = sqgrt delta

sqgqrt a: eivai ouvdptnon nou Bpiokel
Tnv tetpaywvikn pila tou a

7.6 MNpoypapparilovrac

Emeldn) o mpoypaupationdg eival katd Bdon pia dpaompldtnta eniluong
npoBANudTwy, OTn cuvéxela 6a MAPOUCIACOULE [d CUCTNUATIKY TIPOCEYY!L-
on otny emiluon MPORANUATWY e T XPY)0N UTTIOAOYLOTY), | ortoia kahe(tal pé-
0080¢g avamTugng AoyioHIKoU.
Ta Brjuata autrg g Hebddou eivat:

a) Mpoacdloploudg TWV ATATOEWY TOU TIPORANMATOG.
B) AvdAuon Ttou poBAQUATOG.
Y) Zxedlaoudg alyoplOuou yia Tnv emilucn tou TPpoANUaAToq.

d) YAomoinon tou aAydplBuovu.

€) 'EAeyxoq kal enmaArifeuon Tou TeNkoU TPOYPAUMATOG.
OT) ZUVIHPNON Kal EVNUEPWOT) TOU TIPOYPAUMATOG.

Q) Tekunpiwon.

217
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O aAyopibpog eival
Wa oglpd and Pn-

Jata, Ta ornola Tpé-

TIEL VA aKOAOUBT}-
OOUE YLa va €MAU-
OOULE €va OUYKE-
KPIUEVO TIPSBANUA.
Ta pripata mpérnet
va elval oagr) Kat
va UMTAPXEL OUYKE-
KPLUEVO onpelo Tie-
pdtwong Tng dladt-
kaoiag.

(7.6.1 KaBopiopdg npoBMiuuTog)

O mpoodloplopdg Twv anartioewv Tou TpofAriuarog eival éva otddlo oTo
orolo Ba mpénel va kaboplotel e caprivela To TPORANUa Kat va uttdpéel Ee-
kdBapn avtiAnyn tou eidouqg Twv anartrjoewyv yta T Adon tou. O otdxoq &i-
val va eEaleipoupe Ta aorjuavta otolxeia kal va odnynbouue atnv oucia Tou
npoBRAjuatog. Autd dev eival Téoo anhd, oo (owg gaivetal. Mrnopel va on-
Haivel dtL ipérel va ntrjooupe ipdoBetn mMAnpogopia amnd autdv 1§ autolq
Tou €8ecav To MPORANUA.

(7.6.2 AvaAuon Tou npoBMiuuroc)

H avdAuon tou npofArjpatog nepthauBdvet:
¢ TOV KABOPLOUS TwV «ElgOdwv», dNAadn Twv dedopévwv e Ta orola Ba
douAéYoule (inputs)
¢ TOV KaBoPLoPo Twv «eEAGdwWV», dNAAdT TwV AMAITOUNEVWY ANOTEAETUA-
Twv (outputs)
¢ TNV avadntnon AA\wv anaitioswy 1| TMEPLOPLOUWY.
2e autd To otddlo Ba kaboploTel Kal n pop®ry otnv ornoia B oupue va divo-
vtal Ta anoteAéopara. Eival eriong xproyuo va npoadloplcoupe TIG TTapaué-
TPOUG ToU MPORAAUATOG KAl va Kataypdwoupe TuBaveg ox€oelg petagu Toug,
{Owg e TN HoPPY) HABNUATIKWOV OXETEWV.
Oroladnnote napavonon eite oe autd To eninedo eite oTo MPonyoUevo Uro-
pel va odnynoel otny eniAuon dA\ou PoRAUATOG ard autd ToU OTNV TIPAY-
patikdTnTa anarreitat.

(7.6.3 ixsﬁmouéq)

Enduevo Bripa eival n oxediaon tou alyodplbuou yia tn AUoT Tou TPOoRAra-
TOG, OnAadn Twv BNUATwWY ToU TiepLypdgouy T AUon. Zuxvd o akyoplBuog
elval To o duokoAo TUAUA TNG Hedddou.

H AJon dev xpeldletal va meptypagel and tnv apxn He KABe Aemtopépela.
Avti yU' autd pnopel va xpnoiporoinBel n «amnd mavw mpog Ta KATW TIPOoEY-
ylon». AnAadr) apxikd va kataypagpouv Ta Bacikd Bripara fy uromnpofAruara,
Tou armatrouvTal yla tnv eriluon tou TPORAUATOC, Kal OTn CUVEXeld va
€0TIACOUE TNV TIPOOOXH HAG OTO KABE UTOTIPORANUA XWPELOTA avallovtag
nepaltépw ta Bripara.

(7.6.4 YAonoinon)

H ulomoinon Tou aAydépiBuou apopd Tn cuyypadpr] Tou TPOYPANUATog. Au-
T6 onuaivel 6Tt KABe Prjua Tou akyoplBuou TIPEMeL va petatparel og a n
TeploodTEPEG EVTOAEQ KATOLAG YAWOOAG TIPOYPAWUATIOMOU.

O dounuEVOG TIPOYPAWMATIONAG lval ja eldapxniuévn mpoogyyton ot dla-
dlkaoia ouyypagnig, Tou odnyel otn dnuoupyia mpoypauudTwy, Ta omnoia
Ox1L Hovo elval eUkoAo va dlaBactolv Kat va yivouv katavontd, aANd Kat va Tie-
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pLExouv Ta Atydtepa AdOn. AuTO MPAKTIKA ONUAiVEL TNV EQAPOYT) OPLOUEVWY
Kavovwy Tiou odnyouv oe Kwdlka euavAyvwoTo Kal eUKOAO va ouvtnenBel.
‘Onwg €xoupe avapépel, N and ndvw TPog Ta KATW AEITOUPYIKY arnoolveeon
elval ekeivn mou pag divel pe éva ocuotnuatikd TPOTo Ta BACIKA TUARMATA
(modules) amnd Ta ormola Ba xriotel To TEAKS TPSYPAUKA.

(7.6.5 ’El\svxoq)

Mia oAU goBapn ¢daon g 0AnG avartuéng Tou mPoypPdupaToq eival autr
Tou eA€éyxou. A@opd TNV eKTEAEOT TOU TPOYPAUUATOG Yia dldpopa -ocwoTd
emAeyuéva- oUvola TIHWV el00D0U Kal ToV EAeYX0 TwV avtioTolwv eEAdwV.

(7.6.6 Zuvnipnun)

O 6pog cuvtripnon kat’ apxdg eival mapd&evog, dtav avapépetal oe KATL Au-
Ao dnwg elvar éva npdypappa. To mpdypappa dev xahdel, dev okouplddel,
dev @Beipetal kat duwg xpetdletal ouvtrpnon. Auo eival ol Baoikoi Adyot:
¢ ylwa va dlopBbwbouv AdBn Ta oroia evromniotnkav, apou To TPSYyPAUUaA
napaddébnke yla xprion, katd tn didpkela dnAadr) Xprjong Tou Tpo-
YpAppatoq
¢ yla va yivouv aA\ay€g Tou Tipogkuyav e tnv ndpodo Tou xpovou, Ao-
YW aA\aywv oTo TePIBANOV Xpriong Tou Tipoypduuatog. MNa napddely-
Ma, enedry AANage o Tpomog urohoylopou Tou ®.M.A. yia éva npdypap-
pa ToAdynong.
ZuvaQnig pe To B€ua g ouvtripnong Tou mnpoypduuatog sival n évvola tou
apBpou €kdoong 1 aniwg €kdoong (version number, version).
Ag umoteBel 1L éva mpoypappa e dvoua «TO ! mpdypapua» APAdOONKE
yla xprjon Tnv 1/1/2000. Toug MPWTOUg KAVEG TNG XPYONG TOU evromioTnkay
Kdmola Adon kat tnv 1/8/2000 dé6nkKe yla xprion To MPAYPAUUA JLOPOWUEVO.
Oa npénel To dloPBwUEVO TIPOYPAMA e KATIOLO TEOTIO va €XEL JLIAPOPETIKT
ovopaoia yla va Eexwpilel and Tnv apxikr] €kdoorn aA\d kal ouyxpovwg va
gaivetal 6Tt mpoketTal yla To idlo mpdypaupa. Katd ndyla mpakTikr oTto Xw-
O TOU AOYIOUIKOU, AUTO ETITUYXAVETAL [ TN XPrion apibunong yla Tov Ka-
Boploud Twv ekddoewv. ‘ETol To apxikd mpdypapua, 1 yia v akpiBela n ap-
XK1 €kdoom, mpérel va Aéyetal Oxl amMAWG «TO!mpdypaupa», AAA
«TO!mpdypappa €xdoon 1.0» H dlopBwuévn téTe €kd0O0N UMopel va Aé-
YETAL «TO ! mpdypapua £€xdoon 1.1» M enduevn ékdoomn, e TIOAEG al-
Aayég, puropel va Aéyetal «TO ! mpdypaupa éxdoon 2. 7».
H apiBunon yivetal pe napandvw anod €vav apldpoug, XwpLlouévoug e telela,
Kal ouvnBiletal va eivat av&ouoa.
‘Otav ayopdloupe AOYIOUIKO Ba TIPEMEL va TIPOTEXOUE 0 aplBudg ékdoong
TOU TIPOYPAUUATOG va elval o o PdopATOq.

(7.6.7 Texunpiwon)

H tekunpiwon apopd 1o GUVOAO TwV £YYPAPWV TIOU TIPOKUTITOUV KAB™ OAN TN
dldpkela TNG avdartu&ng Tou POoypPAUUaATog Kal Bonboulv To €pyo TNG CUVTIH:
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PNOMG Tou aAAd Kkal TN XPrion Tou. AuTO TO €idog TnG Tekunpiwong Afyetal
€EWTEPIKN. ZUvNBwG, kabéva amnd Ta oTtddia Tou avapEpape apdyet kat éva
EYYPaQo Tou avapépetal ota B€uata Tou kdbe otadiou. M.x. oto oTddlo Tou
oxedlaouoU To avtioTolxo &yypapo Ba TPEMeL va TIEPLEXEL TNV TIEPLYPAPT] TOU
aAyoOplOou Tou eTIAEXBNKe yla Tn AUOM Tou TPORARUATOG.

H eowTepikn Tekunpiwon apopd onoladnirnote HoPPr| TEKUNPiwong BpiokeTal
KATAXWPLOUEVN OTOoV TNyaio KWdIKA Tou TPpoyPAUMaTog. ZuviBwg anotelei-
TalL and oxoAla oe KaTAANAa onpela Tou MEoYPAUUATOS -T.X. TPV arnd kdbe
urtoripdypaupa adpr] meplypagr] TnG Aeltoupyiag Tou- Kat and cwotr Kal melL-
Bapxnuévn €AoYy} TwWV OVOUATWY TWV dlapdpwV OVTIOTHTWY TOU TIPOoYPAL-
HaTOG -PeTABANTEG, UTIOPOUTIVEG, KATL. Eival xpnoyudtepo amnd anoyn Tekun-
piwong 10 unomnpdypauua utroAoylopou eupadou Tplywvou va ovouddetal
«emvado_trigonou» Tapd «f» 1 «et».

Map’ 6Ao Tou oe opLoPEveS TIePUTTWOoELG dev divetal n BapuTnTa Tou TIPETMEL
OTn owoTr Tekunpiwon, Ba npénel autr va Bewpeital eEicou onuavTikn pe To
(d10 To TIPSYPAppA.

Tpormol mapdoTaong akyopiOpwv

Ot aAyoptBpot propouv va napactabouv oto Xapti pe Sidpopoug TPOMouG.
Tpelg eival ol teplocdTePO dNUOPIAELG.

Q) Je QUOILKY YAwooa

B) He Yeudokwdika Kal

Y) He Aoyikd dlaypduuata.

H napdotaon tou aAydépiBuou e tn Xprion QUOIKAG YAwooag sival n Atyod-
TEPO JOUNMEVN TIPOCEYYLON. e AQUTHV 0 AAYOPIBOG TeplypdpeTal oav &va
anAd keluevo.

O PeudoKwAIKaAG LOLAZEL e TNV TIEPLYPAPT) TOU AAYOPLOOU O€ PUOLKH YAWO-
oq, pe n dlapopd OTL XpnoLlomnolel CUYKEKPIUEVEG DOMEG YL TNV TEPLYPAPT
TOU aAyodplBuou, Tou eival oAU Kovtd OTIG EVTOAEQ TWV YAWOOWV uPnAou

emmédou.
I ——> 'EvdeiEn apxng Kal TEAoug

‘ ’ ——>» EmneEepyaviu

f

[
\> ——> Znpeio Amogaory

(
‘ ‘ ‘ ’—» Alad1Kaoia mou epIypapeTaI
[

o€ GAAO ONpEIO

/ / —> Eiocodog | £€§080¢ oToIXEiwv

Baoikd otoixeia Aoyikwy dtaypauudrwy



Ta Moyikd diaypdppara eival €vag ypapikog tpdrog rapouciaong Twv Pn-
MATwV TOu aAydplBuou. Yrtdpxel €va oUvolo ard Turorolnuéva oxnata mou
TapLoTAvoUV TIG dlAPopeg JOUEG evOg alyopLBuou.

210 Tapddelyua oto TEAog Tou kepalaiou o alydplBuog éxel mapouolaoTel
pe YPeudoKwdIKa Kal e Aoyikd dldypaupua.

z z

7.7 NpoypapparioTik@ nepipaAlovra

Onwg eldape otnv apxr) Tou KEPAAAiou, Ol KATAOKEUAOTEG AOYLOIKOU KATO-
OKeudlouv Ta MPOYPAMATA TOU UTIOAOYLOTH, AAAd Kal auTol e TN Oglpd TOUG
XPnotuorololv Ta npoypdupata AWV yia va Kavouv Tn KK Toug epyaaia.
Ta epyaleia AoylopikoU mou aglomololvtal otV avdrtuén Twv TPoyPauud:
TwV anote\oUv TO MPOYPAHHATIOTIKG TePIBAAlOV.

T WATCOM IDE [g:\watcom\zamples\ide\win32 wpil EES
File Actions Teigels Scerces Opbions Log Window Help ]

EEOPEREAGERE 7

: H
Lo
m| bl

-f-‘wmcnu Windows NT Editor - [g:\walcom\samples\ide\d... [[=] E3
¥ Ele Edt Opbons Window Hep

three_d_handle ENTRYPOINT three_d_begin(

{

if ( hThreedDLL == NULL ) return
return( (short) _Calllé( three_d_

T o

}

4

| Lne. 81 [Cob 1 Mode:mset |95 am Dissopalolailfe

+5112IAM 25-Fap-1996

OAokAnpwuévo repiBdrov avartuéng npoypauudtwy oe yAwooa C kat C++ g
etaipeiac WATCOM

‘Eva mpoypappatioTikd TepIBAAov ouvrBwg anoteleital and epyaleia onwg:
a) ‘Eva ouvTtdktn Kelévwy, e Tov orolo ypdgetal To mmyaio nmpdypappua.

B) MetagppaoTtikd npoypduuata (assembler, compiler, interpreter).

Y) Epyaheia evroriiopou Aabwv (debugger).

H oUyxpovn Tdon oe autd 1o Xwpo eival tTa ovopaldpeva ohokAnpwpéva ou-
otpara. Mpdkeital yia mpoypauuatioTikd nepBdAovta ta onoia nmpoo@g-
pouv 6Aa ta anapaitnta npoypauuaTioTikd epyaieia péoa and éva evortoin-
pévo TeptBANoV e Kolvr dlertagr] xpriotn (User Interface).

Yrdpxel pia peydin molkiAia tétowwv epyaleiwyv, Ta omola dleukoAUvouv TIQ
dldpopeg pdoelg avdamTuEng Twv mpoidvtwv Aoylopikol. Ta gpyaieia autd
propel va eival autdévoua mpoidvta 1) va anoteAouv TUNHa evog OAOKANpw-

lpoypauuatiouos urioAoyLotn ;
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CASE tools

onTik6g
TTPOYPAMUATIONOG

pEvou ePIBANNOVTOG AVAMTUENG. TNV TILO OAOKANPWHEVN TOUG HOPPH) OVO-
pdalovtal epyaleia avamrtuéng AoylouikoU pe tn Borjbela urnoAoyloti-CASE
tools.

Me 1ta gpyaleia autd emtuyxdvetal peyalltepn mapaywylkdtnta kat uyn-
AOTEPN TOLOTNTA TOU MAPAYOUEVOU AOYIOMIKOU Kal JAALOTA UE TO HeyaluTe-
po Babud autoparoroinong oe 6Aa Ta otddia, and Tov KaBoplousd Twv arat-
TACEWV WG, 0€ OPLOPEVEG TIEPUTTWOELG, TNV AUTOUATN TTapaywyr] KO3IKa.

" Design Editor - TUTORIAL[1] - Server Model Diagram - Untitled™
Eile Edit MWiew Lawout LUtilities Generate Tools Options Bun  Window Help

SeEeld  Jxra@dalnmainlEasn? |

EF Server Model - Navigator M= E3|| & Server Model Diagram - Untitled* [_[OTx]
+ Ser\/elMudE\lMudu\zslDBAdmmID\strihulmnI % s Untited )
| = TuToRIAL ii s _l %)
= [-HZ Relational Table Definitions ey 3
=% CUSTOMERS L drutarie
a & ict:t %
= (-] ORDERS % gme =
[-HZ Columns P
85 D - I
5 COMMENTS A .JCI_IETDME.RS
O Allowable Values — ol
o DATE_ORDERED = e | - Horoers
= DATE_SHIFPED ¥ * e SUEEE
1785 CUST_ID . <
‘0 EHB Primary Key % s
i [H& ORDER_PK = ®
~ Columns -
o -0 Unique Keys 7]
) & Foreign Keys g
— [EF= ORDER_CUST_FK
Azt EHE Columns 13
— Lg cusT D =
i~ O Check Constraints hy
=2 Indexes =
% ORDER_CUST_FK_| B
BﬂgﬁCulumnﬁ TR
B CUST_ID VB
| 5 Synomme HEsEEy
IO Triggers _PRODUCTS ”:fum
L O Table API/Trigger Logic Hslslysls] Grmes
[ PRODUCTS [FER. G oonean
[+ TUTORIAL _ o ER ©
O Relational View Definitions e
[ Snapshot Definitions
O Cluster Definiti
[+-2) Sequence Definitions
-0 PL/SOL Definitions - |

Ready

2xediaon g Bdong dedougvwy oto niepBaArov tou Designer 2000 tng ORACLE
(Case tool)

Ta epyaleia CASE propouv va xpnotuorolin8oulv eite yia Tnv mapaywyr] Tou
KWIKA TNG TEAIKAG EQAPUOYNG 1] TILO CUXVA YLa TNV KATAaoKeur| evog mpoTuU-
TIOU TNG EPAPUOYNAG. Z€ QUTAV TNV TIEPITTTWON XPNOLLOTIOoUE TN HEB0SO TNG
Tayxeiag avanTuing mpwrotudmou - (rapid prototyping). Me tn pébodo autr
eNEyxetal o éva ToAU MPWIHo o0TAdLo KATd 00 1 oxediaon kavorolel Toug
otdXouUg TOU UTO KATAOKEUT] CUOTAATOG.

Mia tdon Tou kepdilel ouvexwg €dagog eival n oxediaon plag oAdkANENG ve-
VIAG «OTTTIKWV> (visual) epyaAeinv kal mepBarévTwy avdrTuéng, mou aglo-
Tolouv TI§ duvaTdTNTEG TWV YPAPIKWY JIEMAPWY XPHOTN, TPOKEIUEVOU va
emTeuxBel €va o PIAIKOS Kal mapaywylko reptBalAov epyaciag.

H a&lomoinon ypapikwv uebddwyv atnv avartugn mpoypauudtwy avapgpeTal
WG OMTIKOG TIPpoypaupaTiopdq (visual programming). Me autdv n mapaywyn
TOU KWJIKA ETITUYXAVETAL HE YPAPIKEG HEBOOOUG, TI.X. TA BrjHaTa Tou alyod-
plOou oxedialovtal pe tn Boribeta daypappudtwy 1) Ta avtikelueva g ypa-
PIKNG dlenapnq Xprotn katackeudlovtal arnd NMAAETES epyaleiwy.

Ektég amd ta mponyouueva, otnv KAtnyopia Twv MPoyPauUATIOTIKWOV TIEPL-
BaA\dvTwv avrikouv TieplBAAovTa pe Ta oroia yivetal n avartu&n Twv o Ho-
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VIEPVWV EQAPHOYWY, OTIWG eival Ol EPAPHOYEG TIOAUMECWY KAl Ol EQAPOYEQ
nou otnpifovral otnv TexvoAoyia Twv 1oTtooeAidwv. O oTdX0g QUTWY TWV TiE-
pIBaAOVTWY elval agpevdg pev va auEAoouy TNV TIapaywylkotnTa, apeTépou
de va anaAAdEouv TOV KATAOKEUAOTH TWV QVTIOTOLXWV EQAPUOYWY ard Ae-
TTopépeleg UAoTIoNONG, WOTE va e0TIATEL TNV TIPOCOXH TOU O€ TEPLOaSTEPO
onuavtikd B€uata, Onwg eival n mMapouaciaon Tou MEPLEXOMEVOU Kal 1 alodn-
TIK) oxediaon g e@appoyng. 2ta kepdAaia 11 kat 12 Ba avagpepboupe oe
napadelypara Tétolwy MeEPIBAAOVTWY.

7.8 "Eva napadciypa avanrugng mpoypauparog

21N ouvéxela 6a doupe Tov TPOTO e Tov onoio epapudletal ) pebodoloyia
Tou Tmeptypdyape otnv Mapdypago «mpoypapuatifovrag» katd tnv avantu-
&n evég npoypduparog. Qg mpdéBANuUa tibetal n Kataokeur] evog Tipoypdp-
MaTog yia Tnv eniAuon e€lowoewv deutépou Babdpol.

(7.8.1 MpoodiopIopN0G TWV AMAITHOEWV TOU npollmuumq)

©@€A\oupe va Kataokeudooupe €va mpoypauua Tou va emilel eElowoelg B
BaBuou, yla orolovdnrmoTe cuvduaoud Twv 0TaBepwWV SpwV TNG.

(7.8.2 AvdAuon Tou npoﬂmuuroq)

To npwto Brjua yia T Adon Tou TpoBAruarog eival va mpoodlopicoupe Tt
akpIBWG pag {nteltat va kdvoupe. Mpémnel va Kataokeudooupe Tpdypappa
Tou va Bpiokel TIg pileg NG e&lowong: ax? + Bx + y. Oa mnpénel va Bpiokou-
pe TIG pifeg TNG eElowong yia OAeg TIG TIPAYMATIKEG TIMEG TwV a, B, Y. Yridp-
Xouv oplopéva ntpata wotdoo, ou Ba mpEnel va dleuKkpvIoTouv and au-
TOV TIoU B€TEL TO MPORANMA:

a) To a propel va eival undév; (téte n e&lowon ekpulifetal oe 1ou Babuou).
B) ©a Bpiokoupe TIq Hyadikég pilec;

Ag urnoteBel O1L Tipérel To a va eival didpopo and 0 kat otnv nepimTwon Twv
Mryadikwv pilwv Ba TUTIWVETAL OXETIKO UIVULA.

211 ouvéxela npoaodlopifoupe Ta dedopéva el00d0U Kal Ta avTioTolxa oTolxela
€Eddou Tou mpoypduuatog. Ermiong kataypdgoupe tUMoug 1} AAAEG TTANPO-
popleg mou mpérel va yvwpifoupe yia tn AUon Tou poBANuaTog, onwg:

¢ Eioodog
O1 ouvteAeoTég a, B, ¥
¢ 'EEodog

Ot piCeqg g e&lowong
Mrjvupa yla Tnv mepinmTwon Twv Pyadlkov pLiwv
Mrjvupa AdBoug av a=0

¢ Zxetkoi Tumol

_B i\/K

O1 piCeg divovtal amnd Tov TUTo 2a

, 6rou A = B2 — 4ay eivai n
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dlakpivouoa

& av A>0 n eElowaon €xel dUo TPayUATIKEG PiCeq
& av A=0n eElowon éxel duo {oeq pileq

& av A<0 n e&lowon éxel pyadikég pileq.

(7.8.3 2xe01a0p0¢ aAhyopiBpou yia TV emiAucn Tou npomliuuroq)

211 ouvéxela oxedldloupe Tov akyoptBuo mou Ba erAloel To TPORANUA. Ap-
¥{Coupe kataypdpovtag Ta Baoikd Brjuata rj unorpoBAfjUaTa Tou akyople-
Hou:

1. AldBaoe TIg MapauETPOoUS NG eElowong
2. ‘EAey&e TNV 0pBTNTA TWV TIAPAUETPWV
3. YroAdyloe TI¢ pileg Tng eElowong.

AkoloUBwg e&eTdloupe av kamola and ta Rrjuata anartolv mepatépw avd-
Auon og uno-unonpoBAfiuata. Mapatmpoupe 6tLto Bripa 1 eival anAd kat dev
xpeladetal mepaltépw avaiuon. Ta Bripata 2 kat 3 dpwg xpetdlovral. ‘Etol o
alyoplBuog dlapoppwvetal wg £ENG:

1. AldBaoe TIg MapauéTpoug Tng e&lowong
2. ‘EAey&e TV 0pBOTNTA TWV TTIAPAUETPWV
2.1 Av a=0 16te
— Awoe OXeTIKO urvupa Adboug
— TEAOX aAyépibuou
3. YrmoAdyloe Tig pileg Tng e€lowong
3.1 YnoAdyloe ) dlakpivouoca A
3.2 Av A>0 1dte
— UTOAQYLOE TIG dUO JLAPOPETIKEG PICEQ
— 1Unwoe TIq pileq
3.3 Av A=0 té1e
— umoAdyLoe T A pica
— TUnwoe Tt pia
3.4 Av A<0 tdTe
— TUnwoe Prvupa «ol pifeq eivatl pryadikeg».
4. TENOZ ahkyéplBuou

21N ouvéxela eEeTdloupe av UAPXoUV Brjuata Tou Xpeldlovtal TEPATEQW
avdAuon kat guvexiCoupe pe Tov B0 TPpomo. 2To MEORANUA pag dev UTIAPXEL
avdykn yla Kdrtl Tétolo.

21 ouvéxela divetal o dlog akyépIBoG e TN HopPr] PeUDSOKWIIKA Kal Aoyl
KoU dlaypduuaTog.



APXH

AlGBaos
ouvTeAeoTéq a,B,y

Tinwoe:
TO O TIPETIEl Va UV
givai 0

YrioAdyloe Th A
Slakpivouca A

Ynohéyioe pigeg A>0 A=0

p1=(-p+VB)/(2a) A'ff“;'/ (‘;'g‘)’

p2=(-p—A)/(2q) p=
A<O

Tunwoe ng o le,"wcc,: Tunwos
piCeg p1 kai p2 'p‘:;ffaq":;‘qm' m 3imAf piga p
A
TEAOZ

Program Defterovathmia
Variables
a, b, c: real
d, rl, r2, r: real
Begin
read (a,b, c)
if a=0 then
write('To a mpémel va e€Llval ditdpopo amd 0')
else
d <- p? - 4dac
if d > 0 then

rl <- (-b + V&i)/(Za)
r2 <- (-b - V&Z)/(2a)

write(rl, r2)
else
if d = 0 then
r <- -b / (2a)
write ('AwnAp plla', 1)
else
write ('Miyadilkéc plleg")
end if
end if
end if
End

lpoypauuatiouos urioAoyLotn
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(7.8.4 YAomoinon Tou aAyopiBpou )

ApouU oxedlaotel o aAyodplOuog otn ouvéxela Tov UAoroloUpe o Kdmola
YAWOOQ TPOYPAUMATIONOU. 2TO eMOevo oxNua BAEMouUpE Uia Tieavry UAo-
noinon oe yAwooa Pascal.

program exis_2_vatmoy(input, output);
var
a, b, ¢ :real;
diak treal;
rl, r2 :real;
begin
readln(a, b, c¢);
if a=0 then
writeln('To a mpénei va eivail d1dpopo amd To uUndev’)
writeln ('efiowon a’ Babpou')
else
begin
diak := b*b-4*a*c
if diak>0 then
begin
rl := (-b+sqgrt(diak))/(2*a);
r2 := (-b-sqrt(diak))/(2*a);
writeln('ln picCa:’, rl:10:5);
writeln('2n picCa:’, r2:10:5)
end
else if diak=0 then
begin
rl := -b/(2*a);
writeln(‘AinAn pica: ', rl:10:5)
end
else
writeln('O1 piceg eivai piyadixkég’);
end
end.

(7.8.5 "EAeyxo¢ TOU npovp(’luuuroq)

AgouU kataokeudooupue TO MPAYPAUUa, Ba Tpenel va eAéyEoupe Katd méco
elval owotd. Na 10 okoTd AuTd TIPETIEL VA «EKTEAETOUE» 1) VA «TPEEOUE» TO
npodypappa, divovtdg Tou va em\ioel e€lowaoelg 2o0u Babuou dlapopwy Ka-
myoplwv. O otdxog pag sival va kaAUyoupe OAeg TIG TiiBavég Katnyopieg
eElowoewy, WoTe va dlarmoTtwooupe av og kdbe mneplmtwon divetal n avaple-
vopevn andvinon.

‘Eva 1étolo oUVOAO TIMWY YL TOUG OUVTEAEDTEG Q, B, Y UTIAPXEL OTOV TTivaka
TIOU QKOAOUBE(.



lpoypauuatiouos urioAoyLotn ;

Kartnyopia e&icwong

1 2 4 | -5 | dUo nmpaypatikég piceg

;| 2 | -4 | 5 | dUo mpayuatikeg pileg

3 1 6 | 9 | dut\n pica

270 Tetpddio Epya-

4 BN 0 | 0 | eldn nepimrwon (karolog ouvteAeoTtng 0) SISt W) S
QVTLOTOLXO KS(PG)\GlO,
UTIAPXEL ELOAYWYN
5 I 1 0 [ ewdwkn mepimtwon (kdmolog ouvteleatnq 0) ot YAooa Tpo-
Ypauuatiopou Pascal
eldIKA meplmwon (kdmnolog ouvteheotnq 0) emiong EHMAOUTIONEVN [iE

pryadikég pileg napadsiypara.

| 0 1 1 eElowon a’ Babuou

8 | 1 5 | Myadikég pileg

H dladikacia Tou eAéyxou evdg TPoyPAUUAToq 1 evog CUCTHATOC AOYLIOHL-
KoU aroTeAel €va oAU coBapd Turua g 6Ang dladikaociag. X1o nmapddetyud
pag rjtav oxeTikd anié va kabopicoupe éva pkpd oUvolo TIWV elgédou, To
oroio eivat apkeTd yia va eAeyxBel To mpdypappa. e Peyalutepns KApLakag
npoypdupata autd dev eival oute 1600 anikd oute navrote ePIKTO. O €Aey-
X0G TNG 0pBA3TNTAG EVOG MPOYPAUMATOG elval ev Yével éva TTOAU onuavTikS aA-
A4 kAl XpovoRdpo TUAa, otnv OAn dladikaoia mapaywyng Tou.

227
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Avake@alaiwon

KuUplo dlakpttikd yvwplopa Tou UtoAoyLoTr elval n duvatdtnta rpoypappaTtt-
OMoU Tou, e TN Aeltoupyia Tou va kaBopiletal and To MPOYPAKKa TTou KABe
otiyun ektehel. O mpoypaupatiopdg, aroteAel €vav and Toug Bacikoug To-
ME(Q TNG ETOTAUNG TWV UTTOAOYIOTWV.
Ta npwta nmpoypduuata ypdeovtav otn YAWooa UnNXaviig Tou UTOAOYLOTH.
2T OUVEXELQ, Yla va SleUKOAUVOe( | dladikacia Tou MPOoYPAWATIONOoU, OXe-
dldotnkav otadlakd YAWOooeg MPOYPAWMATIONOU oL oroieg elval o kovtd
oTtov TPATO EKPpaong Tou avepwrou. 'Eva npdypauua, Aowrdv, unopei va ei-
val YPauuévo OE:

¢ [\wooa pnxavng.

¢ 2UpBOAKN YAwooa.

¢ [M\wooa uygnAou emmédou.
Amé Tov MPWTO TIPOYPAUMATI(OUEVO UTTIOAOYLOTH €wG OrUePQ, €Xel emvonBel
évag ToAU peydhog aplopdg YAwoowv mpoypauuatiopol. Mepikég and TiqQ
TIO YVWOTEQG Kal eMTUXNUEveg eumnopikd eivat n FORTRAN, n COBOL, n C kat
n SQL. AvdAoya e to okomd yla Tov oroio oxedldotnkay, ol YAWOOEG TIPOo-
YPOHHATIONOU SlakpivovTal O€:

¢ EWkou okorou, eneldr} oxedlAoTnKav yia va KaAUMToUV TIG amnaItTAOELS

eVOG OUYKEKPIUEVOU pATUATOC TIPORANUATWY.
¢ [evikoU okoroU, auTég TTIoU OXedLA0TNKAV Yia va KAAUTITOUV €va YEVIKO-
TEPO PACUA TIPORANUATWV.

Ta npoypdupara ypdgovral eite oe CUPPBOANKEG YAWOOEG elte oe YAWOOEQ
uPnAou erurédou. Tn JETATPOT TOUG O YAWOOod Unxavig avalapBdavouv ka-
Td MePTTWOoN, Ol CUUBOAOUETAPPACTEGS, Ol LETAYAWTTIOTES KAl Ol SIEPUNVEUTEG.
H ouyypaer| Twv ripoypappdtwy €xel eEehixBel oe pia dounuévn dadikaoia
rou diéneTal and TI§ apxEq SOUNUEVOU TIPOYPAPHATIONOU, CULPWVA HE TIG
oroleq éva npdypauua katackeudletal and ouvepyaldpeva dopulkd otolxeia,
Ta omnoia ulorolouvtal pe Bdon KabBoplopuévoug TUTIOUG TPOYPAUUATIOTIKWY
douwv. O1 dopég autég eivat:

¢ H dwdoxn.

¢ Hemioyn.

¢ Hemavdnyn.
Avdloya pe TO WG TPoOoeyyileTal o TPOYPAUUATIONOG TOU UTIOAOYLOTH,
€xouv dnpoupynBel dldpopa npdtuna mpoypapuatiopou. Autd eivat:

¢ O 3adIkaoTIkOG POYPAUHATIOUOG.

¢ O avTIKEEVOOTPEPNG TIPOYPAUUATIONAG.

¢ O \oyIKOG POYPAUUATIONOG.

¢ O ouvaptnolakdg MPOYPAUUATIONUOG.
H kataokeun evég mpoypdupatog akohoubel oplouéva Bripata. Ta rio Baot-
Kd eivat:

a) Mpoodloplopdg TWV AMaAlToEWY TOU TIPORAAUATOG.

B) AvdAuon Tou TPORAAUATOG.

Y) Zxedlaoudg akyoplbuou yia Tnv emiluon Tou TPeoRBANUATOG.

3) Yhoroinon tou aiydépiBuou.

€) 'EAeyxoq kal enaArifeucn Tou TeAKoU TIPOYPAUNATOG,.
OT) ZUVTrPNOoM Kal evnuéPwon Tou TPOYPAUUATOG.



lpoypauuatiouos urioAoyLotn ;

Q) Tekunpiwon.
Ma va dieukoAuvBei n dladikacia avdamTuéng nMEoypPauudTwy, €XouV avartu-
XBel mpoypauuatioTikd nepBAAovTa, Ta omnoia oTnv arnAr Toug Hop@n TEPL-
AauBdvouv anAwg €va oUVTAKTN KEWPEVWY KAl TA KATAMNAA HETAPPACTIKA

TPOYPApHaTa,

EVW TNV TlO OUVOETN PoP®Y) Toug arotelolv meplBANovTa

onwg ta epyaieia CASE 1) ta nepBdAlovTa orTikoU mpoypPaupaTtiopuou.

=
1.

o g ko

WTAOEIQ

Ti eival autd mou kdavel Tov (B1o uttoAoyLoTr IKavo va ektelel epyacieq SLAPOPETIKES
peTa&u Toug; (M.x. va KAvel OTaTIOTIKA avaAuon, va oxedlddel oTitia, va enegepyd-
Cetal Bivteo).

() To uAkd

(] To Noytoukéd

CJ Ao

«lMa va xpnotuoroindel o uroAoyloTig wg epyaleio oe éva Touéa eival apkeTtd va

npopunBeutoUpe Ta KATAMNAA ipoypdupata. To UAkS dev €xel kapla onuacia.»
JUMQWVELTE;

CJ Nau

CJox

Tt ovopudletal mPpoYPAWa UTIOAOYLOTH;

Ti evvoouue Aéyovtag OTL O UTIOAOYLOTNG TIpOYPaApaTiCeTal;
T eival n YAWooa pnxavng;

Na avagépete TPELG KATNYOPIEQ EVTOAWY YAWOOTAG UNXAVNG.

Ot poypappatiopdg oe cuPBOAIKA YAwooa elival Tio ............. oe ox€om | Tov TPo-
YpauuaTiopd o YAwooeg uPnhouU erumnédou. (eUKoAoG / SUOKOAOQ)

AvaQgépeTte TPELG YAWOOES TPOYPAUMATIONOU 18IKOU OKoToU Kal TPELG YEVIKOU.

H LISP kat n SMALLTALK eivat:
() Mdooeg mpoypappaTiopoy uPnioy emmnEdou
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10.

11.

12.
13.
14.

15.
16.
17.

() Maooeg pnxavig Tou pkpoeneEepyaotr} Z80

) Ao

Na mneptypdyete Ta BrUATA yia TNV EKTEAEOT) eVOQ TTIPOYPAUMATOR UE TN XPHON Me-

TapPaoTH.

Moleg amnd Tiq Mapakdtw dlAMoTWoeLS eival CwOoTEG;

() O TuNMATIKGG MPOYPAUUATIOHAS AMOTENE! OTPATNYIKY KATACKEUNG MPOY PG
TWV

() O dopnuévog mpoypaupaTiopds BaciZetal oy apxy) TNG AEITOUPYIKHG Aro-
ouvBeong

() H urtopourtiva ivat pia dour| EAOYRHS

Molog 0 okomég TWV EVTIOAWV CUVBNKNG OTO SLAdIKAOTIKG TIPOYPAWMATIONO;
T elval ot uéBodol Kat Tt ol IBIOTNTEG OTOV AVTIKELEVOOTPEPT] TIPOYPAUUATIONO;

Ta dedouéva OToV AVTIKELUEVOOTPEPT] TIPOYPAUUATIONS arobnkelovtal oTiq Hedo-
d0UG. ZUPQWVEITE;

) Na

CJ oxt

Tu eivat éva mpoypappatiotikéd nepBANov kat and TL anotelelTay;
Mola Bripata akoAouBoulvtal Katd TNV avdarTuén AoyLlouIKoU;

Na ouvd€oete Ta otolxeia Tng Mpwtng otAANg He autd tng delTepnq.

21ad10 AmoTéAeopa
Zuyypagr e . .
MEOYPAULIATOS e EkTteAfoo npoypaupa
MetayAwtTion e e [Inyaio mpdypappua
0vdeon e e Avtikeipevo pdypappa



Mwoodpio

ANy6pi6puog

AvVTIKEIpEVO TIPOYPApHa

AVTIKEINEVOOTPEPHG
TIPOYPAPHATIONGG

AlepunveuTiig
Interpreter

EpyaAeia avanTugng Ao-
YIOHIKOU pe Tn Borifeia
umo)oyioTr - Case tools
Aopnpévog
TIPOYPAHHATIONOG
JUVTAKTNG

Editor

Noyikéq
TIPOYPANHATIONOG
MeTayAwTTIOTHG
Compiler

Mnyaio mpdypappa

Npoypappa

ZuppoAikr YAwooa

ZupBolopeTaPPacTiq
Assembler

ZuvapTnolakog
TMPOYPUHHATIOHOG

Zuvd€Tng
Linker

OmTIKGG
TPOYPAUUATIONOG

Yropourtiva

Mia Brjua mpog Brjua dwadikacia n onola odnyel otnv emnihuon evédg
npoBAfuatog. lMpémel va eival oagng Kal va €XeL CUYKEKPLEVO ON-
pelo TeppaTiouoU.

To npoidv g petdPppaong Tou nyaiou mpoypduuatog and éva Je-
TAPPAOTH.

Movté\o mpoyPAUUATIONOU OTO oTtolo Ta dedouéva Kal 0 KWAIKAG El-

val OpYaVWHEVA O aVTIKe{ueva ToU emkolvwvoUv UETAEU Toug e
pnvouara.

MetappaoTikd Tpdypauua, Héow Tou omolou ekteleital €va mpo-
YPauua Tou eival ypauuévo oe YAwooa uPniou emumnédou. (Aeg eri-

ONg «HETAPPATTNG>.)

OAokAnpwpéva epyaleia yia avdmtuén AoylopikoU pe Tn Borbeta
UTIOAOYLOTH.

‘Eva oUvolo and TEXVIKEG TTIOU €X0OUV oKoTO TN BeATiwon tng roldtn-
TAG TOU TapayOpeVoU AOYIOMIKOU.

Mpdypappa pe To onoio ypdpovrtal anAd Kelueva, xwpiq popgoroi-
non. Zuvrnbwg XENOoLIOTIoLETAL Yia TN GUYYPAPH] TIPOYPAUUAT®Y.
MovtéAo mpoypappaTiopoU To omoio €xel TIG apx€g Tou otn Mabn-
MaTIKY] AOYIKY.

Mpdypappa to onoio peTaPPAlel-UETAYAWTTICEL 08 YAWOOA UNXAvhQ
éva mpdypauua Yypaupévo e YAwooa uPnAou emrmedou.

H apxikn pop®r| (Lop®r kelévou) evédg MPoypdUUaTog YRauUEvou
o€ KAmola YAWooa PoypPauaTiopou.

‘Eva oUVOAO EVTOAWV YPAUUEVWY O KATIOIA YAWOOTQA TIPOYPAUUATL-
ouoU, Ue OKOTIO TNV EKTEAEOT CUYKEKPLUEVWY £QPYACIWV AMO TOV U-
TIOAOYLOTH.

Mwooa MPoyPAUUATIOHOU TIou aroTeAeital and pvnUoviKEQ AEEELG,
oL omnoieq PBpiokovral oe dueon (pia mpog uia) avrioTtolia pe TIq
EVTOAEG TNG YAWOOTAG UNXAvNG.

Mpdypappa To omoio HeTATPEMEL 08 YAWOOA UNXavhg éva Tpdypayl-
Ma YPAUUEVO O GUMBOALKN YAwooa.

MovtéAo TipoypappaTIopoU TO omnoio oTnpidetal oTn Padnuatikr €v-
vola tng ouvdptnong.

E1d1kd mpdypappa rou ouvdgel KATAAANAQ TO AVTIKEUEVO TTPAYPal-

pa pe dAAa avtikelpeva mpoypduuata, wote autd va petatpanel o
QUTOVOO EKTENECLUO TIPOYPALA.

AVATTTUEN TIPOYPAUMUATWVY LE YPAPLIKEG UEBODOUG.

AveEdpTnTo TUAMA KWAIKA, TO oroio propel va kKAnBel ylia ektéAeon
and diagopa onpeia evog mpoypdupatog. Antotelel Baotkd epyaleio
O0TO JOUNUEVO TIPOYPAUUATIONO.

lpoypauuatiouos urioAoyLotn ;
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Y Evdiapépouoeq Kal Xprioiueg dieuduvoeig Tou AiadiKTUuou

http://www.amzi.com
Eraipela rmou edikevetat otnv Prolog. Alabgtel xwpiG kOoToG uia kaAr €kdoon g YAwooag.
http://www.brain.uni-freiburg.de/~klaus/fpc/
Metappaotrg Pascal yia DOS kat Linux.
hitp://www.delorie.com/djgpp/
Metappaotrig C yia DOS.
http://www.microsoft.com

EKtdg and ta yvwotd g Asttoupytkd ouotniuata, n Microsoft dtab€tet nepiBdArovta avantuéng ya
dlapopes yAwooes énwg C, C++ kat Basic.

http://www.inspise.com

Oa Bpeite mAnpopopieq yia ta moAu ertuxnuéva repyBdArovta avdmruéng g Borland.
http://www.iecc.com/compilers/crenshaw/

Oa Bpeite YeVIKEG 0dNYIES YIA TOV TOOMO KATAOKEUNG EVOG UETAYAWTTLOTH.
http://archie.inesc.pt/free-dir/free-toc.html

KatdAoyog amd un eUrmoplkous UETAPPACTESG yia JAPOPES YAWOTOES MPOYPAUUATIOUOU.
http://www.vlib.org/Computing.html

levikég MANPOPOPIES yia TOV MPOYPAUUATIONO.
http://www.pascal-central.com/

KaAod onueio ekkivnong yia avalitnon mAnpo@opLwV OXETIKWY UE TN YAwooa Pascal.
http://www.flamingolingo.com/programming.c/

AlaBétel MOAES MANPoOPOopIeS yia TN YAWooa rnpoypauuatiouou C.
http://www.nvg.ntnu.no/~sk/lang/lang.htmi

Ekteviig¢ aA@aBntikog KatdAoyog UE YAWOOES MPOYPAUMATIOUOU.
Ouadeg véwv

2TIG OuASES VEWV UITApXEL Evag UEYAAOG aplOUdS ouddwv rmou apopd BEuata mpoypauuaTtiouoU u-

TTOAOYIOTWV.

Evdektikd avapgpouue Tig:

comp.compilers

comp.programming

comp.lang.*  (ouddeg yla yYAWooeg mpoypauuatiouou)
news.answers (©a Bpeite oAU evdlapépovta FAQS)



lpoypauuatiouos urioAoyLotn ;
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