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* H katavonon tng epBEAELAG ival Apeon €av To KAOE Tl
€XEL TO OIKO TOU Gvopa
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fun square a =
fun double b =

|
o
+
s

* AN\ OTIG HOVTEPVEG YAWOOEG MNPOYPOAUUATIONOU, CUXVA
XPNOWonoloupe To idlo dévopa gava kat gava

fun square x = x * x;
fun double x = x + x;

* TiakpBwg ocupPBaivet;
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Meprexopeva

Opiopoi

* Oplopoli kat epBEAELT

* EpBérela péow pnAok

* EpBéAela pe NnpocdloplopEVOUC TONOUG OVOUATWY
(labeled namespaces)

* EpBEAEId HE NPWTOYEVEIG TONOUG OVOUATWY
(primitive namespaces)

*  2TATIKI KOl QUVAULKI EPBEAELT

* ZEXWPLOTA HETAYAWTTION

Ovéuata kat Eppérsia

* 'Otav undpxouv dLAPOPETIKEG HETABANTEG UE TO OO
ovopa, undpxouv Kat dla@opeTIKG niBavda deoipata yia
KABE OUYKEKPIUEVO OVOUQ

* To napandvw dev ava@EPETal HOVO 0€ ovOuaTa
HETABANTWY, OAAG 0€ ovopaTa TUNWY, OVOuaTa
oTaBEpPWY, OVOUATA CUVAPTHOEWY, K.AN.

* 'Evacg oplopog ivatl otidnnote eykablota €va nibavo
d€otpo (binding) yua €va 6voua
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Mapadciypara

EpBéAcia

fun square n = n * n;

fun square square = square * square;

* Mnopel va undpxouv neplocdTEPOL and £vag OPLOMOL yIa
KAnolo évopa

* Kd&Be eppavion Tou ovouaToG (EKTOG TWV OPLOHWY)
NPENEL va givatl OEPEVN HE KANOLOV arnd TOUG OPLOHOUG

const .
Low = 1; TOU OVOUOTOG
High = 42; o AgpE OTLN EPPAVION EVOG OVOHOTOG Eivat oTnv EPBEAELT
type . . . . ,
U o e e e | o e KAMOLOU OPLOOU TOU OVOUOTOG ONOTE TO OECLUO TNG
var OUYKEKPLILEVNG EPPAvVIONG kaBopideTal and autdv Tov
X: Ints; OpLOpS
Ovépata kat Epérela Ovépata kat Epéreia
Mapadciypara M1rAok (blocks)

- fun square
val sg

+ KdaBe gpgpavion npénet va ivatl depevn pe kanolov and
TOUG OPLOHOUG
* AAAG pe notov anoé 6Aoug;

* Yndapxouv noAAoi Tpénot va AUocoupe autd To NnpoPAnua
EUBEAELOG

Ovéuata kat Eppérsia

* 'Eva pnAok gival Eva olkodounua Twv YAwoowv nou
NEPLEXEL OPLOMOUG KAl NEPLKAEIEL YL NEPLOXT TOU
NPOYPAUHATOG OTNV ONoida £X0UV EQAPHOYI) OL OpLoUOL

let

val x = 6

val y = 7
in

x *y
end

Ovéuata kat Eppérsia




Eidn ptrAok otnv ML

MtrAok otn Java

* 'Eva let anAwg opidel Eva PNAoK: dev €xelL GANO OKOMo

* 'Evag oplopog fun nepthapavel

€va UNAoK:

fun cube|x =x * x * xb

* OLO0POPETIKEG EVAANOKTIKEG NP

0TAOEIG TWV

OUVAPTACEWV OPICOUV DLAPOPETIKA LNAOK:

* 2Tn Java kal o GA\eG YAwooeg oav Th C, pnopoupe va
oUvOUAOOULE EVTOAEG O€ [a oUVOETN EVTOAR
(compound statement ) nepikAeiovtdg teG o€ { Kal }

* M oUvOeTn EVTOAA XPNOLUEUEL EMIONG WG VA UMAOK:

while (i < 0) {

fu1|1 : (:::1::; ) = a + b Ii)n::; e
| £][1 = 0; S c
« Kdbe kavovag og €va Taiplaopa anoTeAEl £va HnAoK: i -= step;
case x of [(a,0) => a|| [(_,a) => a }
Ovopata Kat Eppélela 9 Ovopata kat Eppéleta 10
PwAiaopéva prrAok (nested blocks) KAaoikég kavovag epBEAEIOG o€ NTTAOK
* TioupPaivel 6tav Eva PnAok let * H epBEAela evog oplopoU anoTeAETAL and TO UNAOK Nou
nepAapBavel Eva aAlo inval n=1 NEPLEXEL TOV OPLOUO, and TO ONUEIO TOU OPIOUOU PEXPL TO
MNAOK, KaL Ta dUO MMAAOK let TENOG TOU UNAOK, EKTOG and Tnv eYPBEAEIN TwWV NBavwv
EUMEPLEXOUV OPLIOHOUC Yia X:i ’:1‘ : 2 I § OPLOHWY TOU (Bl0U OVOPATOG OE ECWTEPIKA UMAOK
TO B0 6voua; val j = n +m » Autdg eival o kavovag ePBENEIOG NOU XpnolonoleiTal
* [Mapadewypa oe ML: nowa in(2 Fn) %3 otnv ML
givat n T NG dnAaving end + Ol NEPIOTOTEPEG YAWOOEG HE SOMH HUMAOK KOl OTOTIKA
€KQpaong; end

Ovéuata kat Eppérsia

EUBEAEIO Xpnoonolouv auTtév Tov kavova r kanola
HIKPA napaAAayr) Tou

Ovopata kat Epélela 12




MpoodiopiouéEVol TOTTOI OVOUATWYV

MNapadsiypa
H epBEAela autol Tou oplopou sival A-B
let
val n)=1
in A , ’ .
let H €kppaon anoTidatal wg:
@n+3 n=n+3=1+3=14
val j = n +m B j=n+m=4+3=7
in
(2 n) * j (2 +n) * 3=
end (2 +4) * 7 =
end 6 * 7 = 42
H eppélela autou Tou opLopoU ival B
Ovopata kat Epéleta 13

* 'Evag npoodloplopEvog TONOG OVOUATWY eival
onolodANOTE OKOBOUNUA TNG YAWOOAG NOU:

1. NEPLEXEL OPLOPOUG KAl IO NEPLOXNA TOU NPOYPAUUATOG
oTnv onoia oXUuouv ol OpLopOoiL

2. €X€L €va Gvopa nou PNopei va xpnotponotnesi yia
NPOCNEAAON TWV OPLOUWY TOU and €Ew and To
OUYKEKPIUEVO OLKOBOUNUa

* H ML €xel €va TE€T0ol0 0IKOdOUNUa — T dopn (structure)

Ovopata kat Epérela 14

Aopég otnv ML (ML structures)

AAAoI TTPOOBIOPICHEVOI TOTTOI OVOUATWV

structure Fred = struct
val a = 42;
fun £ x = x + a;
end;

* OL00opEG gival nepinou oav PNAOK: N TIUA a Hnopei va
Xpnowonotnbei navtou anod Tov OpLopo TNG HEXPL TO
TENOG TNG OOUNAG

* AMAG oL oplopoi pEoa oTn dopn €ival NPooneAACIUOL KAl
€KTOG TNG dOUAG, LE XPON TOU OVOUATOG TNG

n.X. Fred.a Kot Fred. £

Ovépata kat Epérea 15

* Toénot ovopdtwy nou givat anAwg TONoL OVOUATWV:

- C++ namespace
- Modula-3 module
- Ada package

- Java package

+ Ténot ovopdTwy nou €Xouv Kat GAAOUG OKONoUG:

- Oplopoi KAAOEWV O AVTIKEUEVOOTPEPEIG YAWOOEG
NPEOYPAKMATIOMOU Mou €ival Baclopéveg o€
NPOCOLOPLOPEVOUG TONOUG OVOUATWY

Ovépata kat Epérela 16




Mapadsiypa oe Java

NMAgovEKTAMATA TOTTWV OVOUATWYV

public class Month ({
public static int min =
public static int max

[
SR
N ~.

}
¢ OLPETABANTEG min KAl max €(val OPATEG OE OAN TNV
unoAotnn KAdon

* AAN\G gival npooneAAoIPES KAl EKTOG TNG KAAONG, WG
Month.min KOl Month.max

* Quolkd, 6nwg Ba doupe, ol KAAoEIG 0T Java €X0ouv Kal
GAAoug okonoug...

Ovépata kat Epérela 17

* AUO aAAnAocuyKpouoduevoL oToxOL:
- XpAon anAwv PVNUOVIKWY OVOUATWY ONWG N.X. max
- la 6,11 6€Noupe va gival anpoonéAacTto and Tov unéiouno
KOOMO, XPNOONOoLOUKE aouviBn ovopaTa 0nwg
maxSupplierBid, dnAadr ovopata nou &€ Ba cuykpoUovTal UE
ovopata o GANa HEPN TOU NPOYPAUHATOG

* Me xpron TONwv oOVOUATWY, HNOPOUKE VA ENTUXOUUE KOl
Toug dUO OTOXOUG:

- Evtdg Tou TOnou ovopatog, HNopoUE va XPNOLUOMNOL)COUE TO
ovoua max

- Ano €Ew, To 6vopa SupplierBid.max

Ovépata kat Epéreia 18

EKAéTTTUVON TOTTWV OVOUATWYV

Mapdadeiypa a@npnuévou TUTTOU dedOoNEVWV

* OLNePLOCOTEPOL TOMOL OVOUATWY £XOUV KAMOLO TPOMO va
ENTPENOUV HEPOG TOU TOMOU OVOUATWY VO NAPAUEVEL
WOWTIKAG (dNA. KN KOWAG) XPARong

* Me tov Tpdno autd KpuBoupe NAnpoopia and Kanola
HEPN TOU NPOYPAUHATOG

* Ta npoypdppata ival nio EUKOAQ CUVTNPEOUUEVA OTAV
XPNOONoloUV oVOUOTA HE OXETIKA HIKPA EYPEAELT

* [a napddelypa, oL a@npnuévol Tunot dedopévwy (abstract
data types) anokaAUNTouv pia auotnen dlanpoowneia Kat
TAUTOXPOVA KPUBOUV TIG AENTOMEPELEG TNG UAONOINONG...

Ovépata kat Epérea 19

a type definition for hashTable
a function definition for hash

O AenTopEpELEG
TNG uAonoinong
npENEL va peivouv

KPUWYEG

a function definition for insert
a function definition for search
a_function definition for dele
end namespace

Ot oplopoi Tng dlanpoowneiag
OMWwG NpEneL va givat opaTtoi

Ovopata kat Epélela 20




Avo Tpooeyyioceig

* 2€ KAnoleg YAwooeg, 6nwg n C++, 0 TGNOG ovopdTwy
KaBopilel AenTopeEPWG TNV OPATOTNTA TWV OUCTATIKWY
OTOLXElWV TOU

* 2& GN\eg YAwooeg, onwg n ML, k&nowo ¢exwploto
olkod6uUNpa opilel TN dlanpoowneia TOU TONOU OVOUATWY
(n.x. éva signature otnv ML)

* Kat kanoleg yAwooeg, 6nwg n Ada kat n Java,
ouvduadouv Kat TIG dUo napandvw NPooeyYioelg

Ovépata kat Eppéeia 21

O 161TO0G OVOMATWY KOaBOpilel TNV opaTOTNTA

namespace dictionary contains
private:
a constant definition for initialSize
a type definition for hashTable
a function definition for hash
a function definition for reallocate
public:
a function definition for create
a function definition for insert
a function definition for search
a function definition for delete
end namespace

Ovopata kat Epérela
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ZEXWPIOTA SIaTTPOCWTTEIO

interface dictionary contains
a function type definition for create
a function type definition for insert
a function type definition for search
a function type definition for delete
end interface

namespace myDictionary implements dictionary contains
a constant definition for initialSize
a type definition for hashTable
a function definition for hash
a function definition for reallocate
a function definition for create
a function definition for insert
a function definition for search
a function definition for delete
end namespace

Ovopata kat Epélela 23

Mn To doKIpaoETE OTO OTTITI!

- val int = 42;
val int = 42 : int

* EmtpéneTtal va opicoupe pia HETABANTH HUE OVOUA int

* H ML 8¢ pnepdeveTal

* AKOMa Kal To enopevo emtpenetal (N ML kataAapaivel 6Tt

n €KEPaon int * int dev aAva@EPETAL OE KANOLO TUNO):

- fun £ int = int * int;
val £ = £fn : int -> int
- £ 7 -7;

val it = 42 : int

Ovéuata kat Eppérsia
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NMpwToyeveig TOTTOI OVOUATWYV

* H ouvtagn ™ng ML Kpatdel EEXwPLoTOUG TOUG TUNOUG
KAl TIG EKPPACELG

* H ML navta &€peL av €va dvopa givat TUnog f KAtL aAlo,
OLOTL UNAPXEL EEXWPLOTOG TONOG OVOUATWY YL TOUG
TUNoug

Tonog ovopdTtwy Tonog ovopdtwy
TWV HETABANTWV Twv TUNWV

Ovopata kat Epéleta 25

NMpwToyeveig TOTTOI OVOUATWYV

» Eival ténol ovopdtwy nou d€ pnopouv va dnuioupynbouv

HE XPNOoNn TNG YAwooag (6nwg oL NPwTOYEVEIG TUMNOL)
* Eival p€pog Tou oplopou NG YAwooag
+ Kdnoleg YAWoOoEeG €XOUV APKETOUG OLAPOPETIKOUG
HETAEU TOUG NPWTOYEVEIG TONOUG OVOUATWY

* [l.x. n Java: Ta nakéta (packages), oL Tunot, ot pEBodoL,

Ta Nedia, KAl Ol ETIKETEG TwV EVTOAWV BpiokovTtal o€
OLOPOPETIKOUG TONOUG OVOUATWY

Ovopata kat Epérela
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2TATIKN Kol Auvapikn euBEAEIa

Ovopara kal Eppércia 27

Moéte emAOeTal N EPPEAIT;

* 'OAec o1 p€BodoL ePPEAEIOG MOU €IdAPE PHEXPL OTIYUAG
elval OTaTIKEG

* Anavtouv KaTtd To XPpOVO HETAYAWTTIONG OTNV EPWTNON

TOU KATA NG00 YA EPPAVIOTN KANOLOU OVOUOTOG €ival
oTnv eYREAELO KANOLOU OPLOUOU

+ Kdanoleg yAwooeg kKaBuoTtepoUuv TNV NAPANAvVW anodeaon

HEXPL TO XPOVO EKTEAEONG: AEUE OTL Ol YAWOOEG AUTEG
unooTtnpifouv dUVAULKA EUBEAELT

Ovéuata kat Eppérsia
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Auvapikn euBéAsia

KAaoikég kavovag duVaPIKAG eNREAEIOG

+ Kd&Be ouvdaptnon €xetL €va nepBGAAoV and oplopoUG

* Edv 0 0plopog evOg ovOUOTOG NOU BPIOKETAL O JIa
ouvaptnon £ o€ Bpioketal oto NEPIBAANAOV TNG
ouvapTnoNng, TOTE YAXVOULE OTO NEPIBAAAOV TNG
ouvapTnong nou K&Aeoe Tnv £

* Edv 0 oplopog de Bpebei oute eKkel, TOTE N avalntnon
ouveyi¢etal akoAouBwvTag TNV aAUCida TwV KANOEWV
TWV OUVOPTHOEWY

* 2Tn Ouvaptkn eBEAEL 0 Kavovag gival KANwWG Nnepiepyog

Ovépata kat Epérela 29

* H egppéAela evog oplopou gival n ouvapTnon NouU NEPLEXEL

TOV OPLOMO, and TO CNUEIO TOU OPLOUOU HEXPL TO TENOG

NG ouvApTNOoNG, Hadi pe OAEG TIG CUVAPTAOELG NOU
KaAouvTal (Gpeca A Eppeca) and TNV EUPEAEI — EKTOG
NG EUPBEAEIOG ONOLWVONMOTE VEWV OPLOHWY TWV BV
OVOUATWY OTIG KAAOUUEVEG OUVOPTAOELG

Ovépata kat Epéreia
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2TaTIKN EUPEAEIA EvavTI SOUVAMIKAG

MNapadsiypa

* OLKavoveg epPEAELOG ival NapopoLoL

* Kat ot dUo pAGve yia TpUnEeG ePBEAEIAC — PEPN OTA onoia
N eUBEAELO dlakdNTETAL EEALTIOC VEWV OPLOPWYV

* AAAG 0 KavOvag TNG OTATIKAG EMPEAEIOG avaPEPETaL
HOVO O€ KOUUATIO TOU KEMEVOU TOU MPOYPAUUATOG, Kal
KATA CUVENELD PNOPEL VO MPOCOLOPLOTEL KATA TO XPOVO
HETAYAWTTIONG TOU NPOYPAUUATOG

* O kKavovag TnG SUVOUIKAG EPPBEAELOG aVAPEPETAL OE
YEYOVOTO XPOVOU EKTEAEONG, CUYKEKPIUEVA OE
“‘akoAouBieg KAHoEWV ouUVaPTHOEWV”

Ovopata kat Epélela 31

fun g x =
let
val inc =
fun £ y
fun h z
let
val inc = 2
in
f z
end

|
(Y

y + inc

in
h x
end;

Ovéuata kat Eppérsia

Mow 6a ntav n T tng
KAAONG g 5 av n yhAwooa
Xpnolonolouoe

Q) OTATIKN EYPEAELQ;

B) duvapkn ePPEAELQ;
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21aTiK EPREAEIO (EPBEAEIO PTTAOK)

fun g x = 2Tn OTATIKN EUPREAELQ,
let N HETABANTA inc dEveTal
val @ HE TOV NPONYyOoUHEVO
fun £ y = y + @nc)  0plopd o0 (510 PNAOK.
fun h z = O oplopodG TNG inc OTO
let nepBArNov KARoNG TNG £
val inc = 2 elvat pn npooneAAoIOG.

in
f =z g5==¢6
end 0€ QUTAV TNV nepinTwon
in (6nwg kat otnv ML)
h x
end;
Ovépata kat Epérela 33

Auvapuiki euBéAsia

fun g x =
let
val inc =
fun £ y
fun h z

in
h x
end;

Ovépata kat Epéreia

2Tn duvaukA ePBEAELQ,
n LETABANTA inc
OEVETAL LE TOV XPOVIKA
TTIO TTPOCPATO OPLOUO
oto nePPBAAAoV KAAONG
™™g £.

gb5=17
O€ QUTHV TNV nepintwon
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Mou xpnoipyoTtroigitTal n Suvapiki ePREAEIT

* 2€ AlyeG POVO YAWOOEG

- Ze Kanoleg SLaAEKTOUG TNG Lisp kat tng APL

- Yndapxel dlabsoun wg enthoyr otnv Common Lisp
* MelovekThpata:

- AuokoAia anodoTikAG uhonoinong

- Anuoupyei peydAeg Kat nepInAoKeG EUPEAELEG
(ot epBEAeleg eneKTEIVOVTAL OTIC KOAOULIEVEG OUVAPTIOELG)

- H enwoyr Tou ovopaTtog kanolag HeTABANTAG 0TN ouvApTNOoN
KAAONG HNopei va ennpedoel TH CUPNEPLPOPA TG KAOAOUUEVNG
ouvapTnong

* [TAcovéKTNUQ:

- Auvatoétnta aAhayng/emAoyng Tou NePIBANAOVTOG EKTEAECNG

Ovépata kat Epérea 35

MOéavi xpion Tng duvapikng eMPBEAEIOG

program messages;
var message : string;

procedure complain;
begin

writeln (message) ;
end;

procedure out of mem;

var message : string;
begin

message := "Out of memory"; complain;
end;

procedure timeout;

var message : string;
begin

message := "Timeout"; complain;
end;

Ovéuata kat Eppérsia
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Apoiaia avadpoun pEow dnAwoewyv forward

Apoipaia avadpopIKEG CUVAPTHOEIS OTNV ML

* [Awooeg 6nwg n C, C++ kat n Pascal
xpewadovtal dnAwoelc forward yia
apolBaia avadpoulkouG opLoRoUG
int foo();

int bar() { ... foo(); ... }
int foo() { ... bar(); ... }

* Ev pé€pel, To napandvw gival napevepyela TnG dladkaciog

nou akoAoubBeital and TO HETAYAWTTIOTH: ENTPENEL TN
HETAPPAOCN TOU NPOYPAUHATOG HE €VA LOVO NEPACHA

Ovopata kat Epéleta 37

Ol apolBaia avadpoulkeG ouvapTtioelg otnv ML npénel va
ypPa@ouv padi, Le XpHon evog OUVOETIKOU and.:

- fun even x =

= if (x <= 0) then true else odd (x-1)

= and odd x =

= if (x <= 0) then false else even (x-1);
val even = £fn : int -> bool

val odd = £fn : int -> bool

- even 42;

val it = true : bool

- odd 42;

val it = false : bool

Ovopata kat Epérela 38

ZEXWPIOTA METAYAWTTION

H mrpooéyyion Tng C: n HEPIA TOU METAYAWTTIOTH

* Mé€pn Tou NPoypAappaToq HETAYAWTTI(OVTAL EEXWPLOTA,
Kal otn ouveExela ouvdeovtal (linked) padi

* Ta B€pata epPEAEIOG enekTEivovTal and To
HETAYAWTTIOTH (compiler) oto ouvdETn (linker) o onoiog
XPEWACETAL VO CUVOEDEL AVAPOPEG OE OPLOUOUG NOU
€XOUV NPOKUYEL and EEXWPLOTIH LETAYAWTTION

* OLneploodTEPEG YAWOOEG £XOUV KAMOLA ELOIKN

* AUO OLAQOPETIKA €(ON OPIOUWY OVOUATWV:
- TIAApNG oplopég (definition)
- 'Ovopa kal Tunog povo: pa dnAwon (declaration) katd ™ C
* EAv NOAEG dLOPOPETIKEG HETAYAWTTIOEIG/apXEia BEAOUV
Va XPNOWONoIooupE TNV idla akEpala peTapANTA x:

- Mévo €va apxeio Ba €xeL Tov oplopO (ME apxlkonoinon):
int x = 42;
- 'OAa ta GAAa apxeia Ba €xouv Tn OAAWON TNG HETABANTAG:

extern int x;

UNOOTHPLEN VIO TO NWG YIVETAL N OUVOECN TWV KOUMOTIWV
TOU NPOYPAUUATOG MOU £XOUV HETAYAWTTIOTEL LEXWPLOTA

Ovépata kat Epérea 39
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H mpooéyyion t1ng C: n pEPIA TOU OUVOETN

* 'Otav TPEXEL 0 OUVOETNG, Bewpel KABE dNAWON WG UL
ava@opd o€ €va OVopa Nou opifeTal o€ KAnolo AAAO
apxeio

* [lepével va Bpel akpBwg Evav nAnpn oplopo Tou KABe
OVOMATOG (0€ KANOLO apXEio)

* [1poo€gTe OTL 0L ONAWOELG dEV AVAPEPOUV OE NOLO CNLEIO
BpiokeTal 0 NARPNG OPLOUOG KAl NWG auTog Ba Bpedei —
avTiBeTa, anAwg aglwvouv anod To CUVOETHN va YALEL va
TOV BpEL KAnou

Ovépata kat Epérela 41

Tdoeig EEXWPIOTHG HETAYAWTTIONG

* 2TIG OUYXPOVEG YAWOOEG, N EEXWPLOTH HETAYAWTTION
givat Atydtepo Eexwplotn and 6,TLATav npwv and Kanowa
Xpovia

- OLKAGOEIG TNG Java pnopei va eEapTwVTal KUKAIKA HETOEU
TOUG, KAl O HETAYAWTTIOTAG TNG Java npénel va ival oe
B€on va peTa@PAoeL MNOANEG EEXWPLOTEG KAAOELG
Tautoxpova

- H ML d¢ev npoo@épeTtal KaBOAoU yla EEXWPLOTH
pHeTayAwTTIoN, aAAG undapxel o CM (Compilation Manager,
€va EeXwPLoTO epyaleio Tou cuoTApatog SML/NJ)

Nou MNopEei va To KAVEL yIa TA NEPLOCOTEPA NPOYPAUUAT
oe ML

Ovépata kat Epéreia 42

2UMUTTEPOACHATIKA

* T€ooegpelg DLAPOPETIKEG NPOOEYYIOELS VIO EPBEAELN
* Yndpxouv NOAAEG OLAQOPONOLOELG OTIG NPOOEYYIOELG

* OLNePLOOOTEPEG YAWOOEG XPNOLONOLOUV TOUAAXIOTOV
KANoLlEG anod AUTEG

Ovéuata kat Eppérsia




