KegpdaAaio 6 - Eilicaywyn otov lNpoypayuaTiond

6.1 H évvoia Tou TTpOoYPAMHATOG

H gtriAuon evog TTpoBAANATOC YE TOV UTTOAOYIOTH TTEPIAQUPBAVEL, TP OCNUOVTIKA OTAdIA:

1. Tov akpiBr) TTPoodIoPICHO TOU TTPORANHUATOC.
2. Tnv avaTttu¢n Tou avTioToixou aAyopiduou.

3. Tn diaTuTTWON TOU AAYOPIBPOU O€ KaTavonTh HOPYN ATTO TOV UTTOAOYIOTH).

To TPiTO I00QUVAEI JE TOV TTPOYPAUUATIONO KAl TO TTPOYPAUUA: GUVOAO TWV EVTOAWY TTOU TTPETTEI
va 0o0Bouv oTov UTTOAOYIOTH, WOTE va uAotroinBei o aAyopiBuog yia Tnv €TTiAucn Tou
TTPOPBAAMATOC, YPOUMEVEG OE KATTOIO YAWOOA TTPOYPANMATIONOU JE BACIKG OToIXEIa, Ta dedouEvVa
Kal TIG DOUEG OEDOPEVWV ETTI TWV OTTOIWV EVEPYEI.

O1 YAWOOEG TTPOYPANUATIOMOU avaTiTuxlnkav Je OKOTTO TNV ETTIKOIVWVIA avOpwTTOU - UTTOAOYIOTH

2TOIXEIWDEIG EVEPYEIEC TOU UTTOAOYIOTA:

atrélnkeuon, avakTnarn, apIBUNTIKES TTPAEEIC, aUYKpIon dUAdIKWY WNiwv
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6.3 DVOIKES KO TEYVNTES YAMDOGES

Mia YAocoo yevikd tpocsdtopileTal omo:

1. To aA@apnTo: T0 cLVOLO T®V GTOLYEIWV TOV YpNoIUoTolEl (Ypaupoata meld Kot ke@oAaio, yneia,
onueia otiEng)

2. To Ae&hoyro: T1c AEEE1S MoV glvan O0EKTEC Amd TN YADGGO.
3. Tn ypoppotiki): 1 owoio amwoteleiton amd:

o) To Tvmko 11 TvmoAroyiko (accidence): to oOVoro TV KOVOV®V OV OpilovV TIC UOPPEC HE TIS
omoieg etvar amodektn pia AEEn (.. KAioeglc, Paduol)

B) To cuvrakTiko (Syntax): To cHVOAO TV KOVOVMV Y1a, T dSNUOVPYic TPOTAGEMV.

4. Tn onpacroroyia (Semantics): To chvorlo TV KovOVeY oL Kabopilel To vOnuo TV AEEEMV, TOV
EKQPPAGEMV KOl TOV TPOTAGEWMV.

AWQPOPES HETAED PUOIKMV KOl TEYVI|TAOV YAMGGOV

2yeTIKA e TN dvvatdtnta eEEMENC TOVG:

- O1 QUOIKEG YADOGEG EEMOGOVTOL GLVEYMG Y1OTL XPNCLOTOLOVVTOL KAONUEPIVA Yo TNV avOpdOTIVN
EMIKOVOVIQ.

- O tegyvmtég yhwooeg yoapoaktnpilovial amd oTaCLUOTNTO, 0@OV Kotacokevalovtolr Yo Evo
OUYKEKPIUEVO oKOmO. Qo1060 PeAtidvovial Yo va dopfwbBodv ot advvauiec toug 1 Yy va

aKoAovOnoovy TIg e€eAielc. 4

Kapapaolvog NMoAukapmog




6.4 Teyvikég oyedioong TPoyPUNUATOV

6.4.1 Iepapyikn oyxediaon wpoypapparog (hierarchical programming)

Iepapywkn oyediaon : Eivor dwadikacio oyediaong “amd endvo mpoc ta kdtm” 1 (top-down program
design) mov mepraufavet:

o) Tov K0Boplopd TV Bacik®dVv AEITOVPYIAV EVOG TPOYPAULOTOS, GE AVAOTEPO EMITEOO KO

B) ™ owbomacn tov mPOoPANUATOS GE UL GEPA amd ATAOVLGTEPE VIOTPOPAN AT, TO. omoia sivot
€0KOL0 Vo EMALOOHY 00N YDOVTOGS GTNV ETIAVGN TOL APYLKOV TPOPANLATOC.

H epapyikn oyediocm ypnoILOTOLEL TIG OLOYPOUUATIKES TEYVIKE.

[Tapdodstypa : lepopyixn oyeoiaon vToOAOYIGUOD TOV POPOV ELGOOHUGTOS
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6.4.2 Tunnotikég mpoypanpatiopég (modular programming)
Ylomoinon : petd v avdivon Ttov TPOPANUATOS o€ vmompoPAnuato, KAOE
vrompoPAnua arotelel aveEaptnn evotnra (module), mov ypdpeton Eeympiotd.

IIAovEKTNUOTA: OLELKOADVEL T OMNUIOVPYIO TOL TPOYPAUUATOS, UEWDVEL TA, AAON
KOl EMITPENEL TNV EVKOAOTEPT] TOPAKOAOVONGT, KOTAVONGT KOl GUVTIPNGN TOL
TPOYPALLUATOS atd TPiTOVC.

6.4.3 Aounpévog mpoypappaticpog (structural programming)

[Tapovcidotnke ota péoa tov 1960 pe oxomd ) peimon tov eviodwv GOTO. H evtodn GOTO €yl wg
AmOTEAEGUO, TV OAAOYN TNG PONG TOL TPOYPAUUOTOS, TNG OLUKAGOMONG o€ pioe GAAN €VIOAN TOV
TPOYPAUUATOS EKTOG 0O TNV emouevn. TLy:

.. I'un dounuéva,
GOTO 1 AN Ap1Opu6c>0 TOTE ‘ |
! B i e o
TEAOZ_AN I'PAYE ‘O¢tikoc’
AN Ap1uoc=0 TOTE 1 AAAIQY AN Ap19u6c=0 TOTE
GOTO 2 I'PAYE ‘Mn&év’
TEAOX AN > AAAIQX
I'PAYE “Apvntucoc’ I'PAYE “Apvntikoc’
GOTO 4 TEAOX AN
1:TPAYE ‘Oetikdc’ I'PAYE ‘Télog’
GOTO 4 I (1o evKoAo GTNV KaTOVONOT) 4
2: TPAYE ‘Mndév’
4: TPAYE ‘Téhog’
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6.4.3 Aopnuévog mpoypoppaticpog (structural programming)

Etvai pia pebodoroyio cOVTAENG TPOYPOUUATOV TOL Y¥PNGLUOTOLEL T1 OO TG akoAovOiag, TN doun TN
EMAOYNC Kol TN OOUN TNG ETOVAANYNG LOVES KOl GE GLVOVOGUO TOVGS. XVVOLALEL TNV LEPOPYIKT) GYEOLOOT
KOl TOV TUNUOTIKO Tpoypoupatiopd. Kabe mpoypappo 0nmg Kot Kabe evOTnNTa TPOYPALUETOC £XEL LOVO
uio €l6oo0 Kot povo pia €€000.

ITAgovekTNOTO TOV GOUNUEVOV TPOYPUULOTIGHOV

1. Anovpyia arAo0GTEP®Y TPOYPUUUATOV.

2. Apeon peta@opa TV alyopiOumy ce TPoypALLOTAL.

3. AtevkdAvvor avAALGTG TOL TPOYPALLATOS GE TUNLOTO.

4. ITeproptopdg tov Aabov Katd TNV avanTuén 1oV TPOYPEUUATOC.

5. AlevkOAVVGT GTNV AVAYVEOGT] KoL KATOVONGT TOV TPOYPALUOTOC amd TPITOLC.
6. EvkoAotepn 016pOmwon kot cuvtiipnon.

6.5 Avtikelpevootpa g mpoypappotiopndg (object-oriented)

Boowm 10éa: éva mpoypauppo meptypdeel «eveépyeieo» (emefepyacia) mov e@apuolovior TAVE €
degoopéva. H avtikewevootpaens oyedioon ekAapuPdvel og mpwtevovia OoUKd GTotYEln, €VOC
TPOYPAUUOTOS TO OEOOUEVA, OO TO OMOi0 ONUIOVPYOVVTOL HE KOTAAANAN HOp@OTOincn To.
avtikeipeva (objects) mov eumepiéyovv Kat TIC EPAPUOCIUES ETAV®D GTO dEGOUEVA, EVEPYELEC.

ITAeovEKTNUQ: TPOYPAUUOTO TTEPIGTOTEPO EVEMKTO KO ETOLVOLYPT|CLUOTOUGLLLO.

XPNOOTOLEL TNV 1EPAPYIKT OYESIACT], TOV TUNUATIKO TPOYPOUUUATIGUO Kol aKOAOVOEL TIC apyEC TOL
OOUNUEVOD TTPOYPULUATIGLOD. 5
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6.7 IllpoypoppotiotTikd mepifpdiiovro.

2TOY0C: KAOe TPOYPOUUN VO, UETATPOUTEL GE LOPPN OVOYVOGCIUN Kol EKTEAECIUN Ol TOV
VTOAOYIGTT], ONA0OT] GE EVTOAEC YADGCOG UNYOVIG.

MeTa@pooTIKA TPOYPAULATOL:

1. Metaylottictéc (compilers): déxovtal oty €i6000 &va TPOYPAULO YPOUUEVO GE Ui
YAMGGO, LYNAOD ETTEOOL Kol TAPAYEL EVOL 1IGOOVVAUO TPOYPUULO GE YAMCGH, [NYOVAG.
VITOYPEMTIKT] LETOYAMTTION KOl GCUVOEST] TPV TNV EKTEAEST (+): TaYVLTEPN EKTEAEDN

2. Awepunvevtéc (interpreters): owpalovv pio wpog piot TIC EVIOAEG TOL  OPYLKOD
TPOYPAUUOTOC Kol Yoo KAOe pio exktelel oUEC®S pion 16odvvaun akoAovdia evToAwV

unyovnc. (+): aueon extéleon kot 010pOwo™n o apyn EKTEAECN
Inte reter Com iler AleppnveuTtnig Apxikd Mpdypappa MetayAdwmome
rp K p Avdhuan - ‘EAeyxoc
%00 v 22 Avixveuan - Extédeon =—— Eviolr |
- ,11440010 N EvioAric 1
/ Jal b /, 380110 \
/ @ \ p 111 “ I—l
' ' |
,‘ Avdhuan - ‘EA

\EYXO0C

Avixveuon - Ektéheon +—— Eviolf 2 MetayAwrtion

:: EvioAnic 2 Ddprwan
\/ Iivdeon

I—l GA@V TwV EVIOMIV

Extédeon
ohoxkAnpou
TOU Npoypappatog

Avaluon - ‘Eheyxocg
Kapapoaolvag MoAukapmog Avixveuon - Ektéheon =—— EvtoAnn
EvioAric n




MetayA®dTTIon Kot GUVOECT] TPOYPALLLOTOC:

ZOVTAKTNG | obj
- (Editor)

-

Apnaxd MerayAwr: Tehuxd Iuvdéme Exteddoye
Mpdypayua TG Mpdypauua  (Linker) — MPpéypauua

({Inyaio - source) N VTIKELUEVO (executable)
Object mTpoypappo

Ké&be mpoypappatiotikd nepiBairlov mapEyel Le eviaio TpOmo: EVOV GUVTAKTN, EVOV LETAYAMTIIOT Kol
Evay GLVOETN.

EmumAéov, éva mepifdriov omtikov (visual) mpoypappaticpod dievkoAbvel tn dnuovpyios YPaQIKOV

OVTIKEWWEVOV (T.Y. POpUES, AloTEC, Tapddvpa dSLohdyov, LEVOD, KOLUTLY KAT.)
7
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MetayA®dTTIon Kot GUVOECT] TPOYPALLLOTOC:

ApxnEmavainyng
ApxnEmavaAnyng
ApxnEmavaAnyng
ZUVTAKTNG: TtNyailog KwoLKaC
MeTayAwTTLOTAC
MexplcOtou (ouvtaktika AaBn = 0)
AVTLKELLEVO TIPOYPALLUDL
2UVOETNC
EkteAEoLO - EAey)OC
MexptcOtou (Aoyika i kata tnv ektEAeon Aabn = 0)
EkteAéoLpo - xpnon
MéxpilcOtou (Aoyka ) kata tnv ekteAeon Aabn = 0)

Npoypdppara Migava Aden

1 Ymn}umj etrédou |MpoypappomaTh 2 UVTOKTIKG, AoyIKG, KaTtd Tnv eKTEAEON

2 | AVTIKEIJEVD Mnxavric MeTayAwWTmaoTn AovIKG, Kard tnv eKTEAEQN

ExkteAfoipo Mnxavig Aoyikd, Kard v ekTEAsaorn
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MetoTpomi un oounuévov KoOoko (ne goto) o dounuévo (ympig goto) nécm AP

AlyopOuoc MnAounuévol
InueiocA: Avdfaocse x
Avymod 2 =1 161

counter 1 «~ counterl +1
Alldg

counter2 « counter2 + 1
Téhog_av
Av 3 =99 tot¢

I[Tnyowve cto TnueioB
Aldg

I[Tnyowve oto TnueioA
Téhog av

InueioB: Epgavice counterl, counter2

Téhos MnAopnpévol

AlyopiBuoc MnAounuévo2
InueioA: Av Zvvbiknl tote
Evioa 1
Av ZovBikn2 tote
Evtoin2
Evtorn3
I[Tyyawve oto IiueioB
Téhog av
Evtoin4
InueioB: EvtoAn5s
IIyawve 6to TnusioA
Téhog_av
EvtoAi6
Téroc MnAounuévo2

[coumerl < counterl + l]

X
[counter2 < counter2 + | ]

0.
Xi o 99
Nai
Enodavioe
counter |, counter2

Téhog

Apxi

[ Evrd;.v'](; ] [ Evrokr'il_l

Téroc Tovdixn?2
Nax

EvtoAn2
EvroAi3

EvtoAfq5

AlyoprBpoc Aopnpévo 1
Ap_Exaviinyms
Avaface y,
Avymod 2 =1 t61¢
counter 1 «- counterl +1
[FINRTSIN
counter2 « counter2 + 1
Téhog_av
Mégpg_brov x =99
Epg@awvies counterl, counter2

Téhoc Aopnuévo 1

AlyoprBpos Aounuévo2
Oco ZuvOiknl sravalofe
Evroiql
Av ZouvOixn2 tote
Evtoin2
EvtoAn3
Aloe
Evroind
Téhoc_av
EvtoAn5
Téhoc_emaviinymg
Evtoin6
Téhoc Aopnpévo2
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Metatpom un oounuévov KMowko, (ne goto) o oopunuévo (yopic goto) péow AP

Alyopibuog: NMolamiomaode 500 BeTiwy arepainy [ohd puoKd)
Eirodoc: (Ao aképouwol M1 kol M2, drou M1, M2 21

‘EEsdog: | To ywodpevo P=M1*M2

Bripa1 |SéoeP=0

Bripa 2 | Av M2=0, TéTe miyowe oto Brjpa 3, auwe mijyowe oto Brijpn 7
Bripa 3 | Av o M2 givau mepittde, T6TE Béoe P=P+M1

Briua 4 |©Qdoe Mi=M1*2

Briua s |©€oe M2=M2/2 (Sewpnoe pdvo To aképaio pEpoc)

Bripa 6 | Mjyawe oto Bripa 2

Bripa 7 | Timwee Tov P.

ONPOTPAMMA [Mokhhooioolxouos ohE pwol Ko
METABAHTEL
AREPATED: M1, M2, P
APXH
ATABARE M1, M2
P <— 0O
Ooo (M2 > 0) enowdhope
Av (M2 mod Z <> 0) TOTE
P <= P + M1
TEROE_AN
Ml €<-—— M1 * 2

M2 «<—— M2 diwv 2
TEROE ENANAMNHTHE
T'page P

TENOE NPOTPAMMATOL
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Metatpom un oounuévov KMowko, (ne goto) o oopunuévo (yopic goto) péow AP

(1)

61apaoce a, P
av a < B tote
GOTO 1@
TEhoC av
gudpavioe a
GOTO 2@
: Eudavice B

(3)
evt 1

av (ouvB 1) tote
EVT 2

EvT 3
GOTO 18
TEhOC av
: EvT 4

Kapapaolvag MoAukapmog

61apace a, B
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(1) (2)

av a < [ tote evr 1
Eppavice P arAiwg

aAAlug

Epdpavioge a

GOTO 18
TéhoC av

TEAOC_av GOTO 5

evt 1

av (ouvB
EVT
EVT

TEAOC _av

eEvt 4

: EvT 2

(4)

(3) : av (ouvB 1) tote

evt 1
aAALwg

GOTO 20
TEAOC_av

av (ouvB 2) Tote

Evr 2
GOTO 1@
TEAOC_av
Evt 3
EVvT 4
GOTO 5
EVT 5

: av (ouvB 1) Tote

(2)

6oo (ouvB 1) esmavalaPBe
evt 1

TEAog_smavainyng

gvt 2

(4)

ooo (ouvB 1) smavaiaPe
evt 1
av (ouvB 2) tote
EVT 2
aAAlwg
EVT 3
TEAOC av
EVT 4
TEAoC emavainync
Evt 5



Metatpom un oounuévov KMowko, (ne goto) o oopunuévo (yopic goto) péow AP

http://www.zioulas.gr

(5) (5) (6)

av (ouvB 1) tote 6ogo (ouvB 1) emavahafe 5: av (ouvB 1) tote
evt 1 evt 1 evt 1 evr 1
evt 2 Evr 2 av (ouv® 2) tote av (ouvB2) ToTe
av (ouvB 2) tote <:> oco (ouvB 2) enmavalafs EVT 2 EvT 2
evt 3 evt 3 EVT 3 EvT 3
GOTO 1@ EVT 2 GOTO 18 aAliwg
TEAOC_av TéAhog enavainync TEAOC_av evT 4
GOTO 5 téAog_emavdining Evt 4
aAAlwg evr 4 : EVT 5
EVT 4 GOTO 5
TEhoC _av TEAoC_av

EVT 6
(7)
AvraPace F
C ff 5/9%(F-32) (7) Le1 ®)
Av C < 10 Téte AdBace F R (8)
GOTO 1@ C € 5/9 * (F-32) kpat € 0,2 * anob Ma 1 and 1 péxpr 5
Av C > 25 tote Av C < 10 tote mnp € anod - Kpat ArdBace amod

GOTO 29‘ ExtUunwoe “Xapnin’ EKTUMWOE 1, anod, mAnp kpat € 8,2 * amod
Av C = 25 Tote aAAwwg_av C » 25 tote AV 1 = 5 TATE nAnp € anod - kpat

FDTD 3{9 N EKTUNWOE “YYnAn’ GOTO 20 Exktumwoe 1, amod, mAnp
: ExtUnwos ‘Xapnhn aAAiug aAAWC Tehocg smavainyncg
GOTO 48 Ektinuwoe ‘Métpro’ L€ 1+ 1
. . L1 S : s 7 Ve
: Eg;ﬂigﬁ YgnAn Télog_av GOTO 10 (e T d1apopd 611 £0W TO |

: Extunwoe ‘Metpra’ 29 T{Erﬁzgfgu KaraAnyer ue tnv Tiun 6)

'Oco (ocuvB1l) enavalaBe

TEhoc_av

EVT 5
TeAog_enavaAnyng
EVvT 6
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(9) (9) 0Ooo (Z) emavahafe Av (Z) tote
5: AldPace a Adpace a eVt vt
Av (a mod 2 = @) tote R 060 o mod 2 = @ enavaiape goto 1 TEAOCAV
Epdavice a Epddvicse a T
GOTO 5 AdaPaos a
TeEhog Av Téhoc Emavaining

ehocEmavaindng

1. (11)

Doo ouvBl snavalaPs
(19) Evtl

counterl < @ Av guvB2 TotTe

counter2 < @ (19) Ahijzi

Alapace x ‘ counterl €< @ Evt2

Av (x mod 2 = 1) tote counter2 < @ GOTO 10
counterl counterl + 1 Apxn_Emavaining

. TEMog_Av
aAALIG MdaPage x o

TéAoc EmavaAnyng
counter2 counter2 + 1 <:> Av (x mod 2 1) térte 1o
Téhog _av .

counterl counterl + 1
Av (x = 99) aAALig (11)
GOTO 2@ counter2 « counter2 + 1 flag « (eubng
AANLWC Téhoc av Ooo ouvBl kav flag = eudric enavdiafe

GOTO 1@ : ) Evtl
Téhog av Mexp1c_Otou (x = 99) Av ouvB2 tote

Evt3

AMALu
(13) “eve2

K €1 flag « ainbng
(12) S €0 TéAoc_Av
Av K > 100 TOTE [@TéNOS_EmavaAning
GOTO 40
e Ma 1 oand 1 péxpl 100 Téoc_av (13)
Av 1 > 100 ToTE Sum € Sum + ﬁ[l] 30 ﬁlﬂﬁﬂ(;:_ X S €0 ‘ ‘

GOTO 30 TéAog_emavaAngng Av X <= @ Téte Ma K ané 1 péxpt 108
Téhoc av Epddvioe Sum GOTO 30 Apyn_gmavainng
o : Avafaoce X
6070 10 TeAoc_av Mexpig_otou X > ©

Eppavioce Sum S<-S5S+X -
K€ K+1 S-S5+ X
Kapapaoivvog MoAUkapmog GOTO 20 TeAhog_emavaAindng

Euddvice S Epdavioe S




©éoe Sum =0 Sum < @

Péoei=1 Ma 1 and 1 peXpL
Avto i <= 10 ToTe mAyawve oto Bripa 4, aAlwc niyawe oto Brjpa 8 AvldBace X
AaBace X Sum € Sum + X
©e0e Sum = Sum + X TéAo¢_enavainng

E'E.GE =il . EKTUnwoe Sum
MNnyawe oto Bpa 3

Tunwoe To Sum

Avapace k
AdPaioe To Kk S €0
PegeT0S=0 0co k > 0 enavalape
Av k > 0 TOTE nAyawe oto Bripa 4, alwe nyawe oto Brijpa 8 K € kK -1
MelwoEe 1o K Kata 1 Epupdvioe k"2
Epuddavioe TO TETpAYWVO TOU K S &S + 1

AUEnoe to S kata 1 T€AoG_Emavainyng

MrAyawve oto Bripa 3 Eppavioe S
Euddvioe To S

K € 0
@éoeto k=0 Apxn_snavaining
AvdBaoce o X Avrapace X
AUEnoe To k Kata X K € kK + X
Av 1o X <= 01 10 K < 50, TOTE mAYaWE To Bpa 2 Méxpig_o6tou X > @ Kai Kk >= 50
Cpudavioe To K Ko To X Eptll-ﬁv‘l.ﬂE K, X

Qéceto X=0 X <o

@éoeToA=0 A& o

AGEnoe 1o A kortd X Apyxn_gnavainyng

Avdpaoe to X A€ A+ X i
Av A > 100 ToTE nrjyowe oto Bripa 7 Avapaoce X

NAyawve oto Brijpa 3 MExpig_otou A > 100
Epdavioe to A Epudévios A
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