ObbEKTHO-
OPVNEHTPOBAHHOE
[ 1IPOI PAMMINPOBAHIME

Nexkuma Ne |/ 10




O THOLUEHWA
MEXAY KAACCAMIN

* HacaeapoBaHME

¢« KOMMO3ULIMSA

* Arperaumys

e Accoupmaums



namespace Expression {
class Node {
ol o] e
virtual double evaluate() const = 0;

¥

class Number: public Node {
double number;
bl
virtual double evaluate() const { return number; }

3

class UnaryOp: public Node { Node *arg; /* ... */ };

class BinaryOp: public Node { Node *left, *right; /* ... */ };
class Negate: public UnaryOp { /* ... */ };

class Add: plibli e BlnaryOp 4 /5

HacAeaoBaHMe



Number




HEM XOPOLLO
HACAEAOBAHE!

* PacwmpsemocTb. [ loammopdmsm. Vimes ykasaTeAb
Ha OObeKT BA30BOro KAACCa, KOA MOXET paboTaThb
C AOObIM €ro HACAEAHMKOM.

» OTcyTCcTBME AYOAMPOBAHMA. B naeane:

HoBbi yHKUMOHAA = Cmapbint QYHKLUMOHAA +

[ lepbeonpegereHmne HEKOMOPbIX MEMOJOB



[ IPOBAEMHDBIE TOYKW
HACAEAOBAHNVA

HeAb3s OTKa3aTbCsA OT KHACAEACTBAY. HEAb3A HapyLWaTb
KKOHTPaKkT» H6a30BOro KAacca.

HeyAauHbIM MHTEPPENC BA30BOrO KAACCA AGAAET
NEPEONPEAEAEHMNE HEYAODHBIM MAM HEBO3MOXHbIM.

B OOABLLIOW M PAa3BECKCTOM MEPAPXMI CAOXKHO Pa3obpaThCs.

T PYAHOCTM C HACAEAOBAHMEM CPa3y OT HECKOABKMX KAACCOB
13 OAHOW MEPAPXMN.



class Text {
public:
virtual void draw() = 0;

5

class BoldText: public Text { /% VAN
class ItalicText: public Text { /% [T asE
class UnderlinedText: public Text { /* ... */ };
class StrikeText: public Text { /% . =N
class BorderedText: public Text { /% .. s
class BigText: public Text { /7% .. 5 ¥
class SmallText: pLibEEc Texdar s -

MAAIOCTpPaUUS TPYAHOCTEN C HACAEAOBaHUEM



class BoldItalicUnderlinedBorderedBigText; // WTF?



class InternalFrameInternalFrameTitlePaneInternalFrameTitlePaneMaximizeButtonWindowNotFocusedState extends State
/58

DTO He WyTKa &



http://www.javafind.net/gate.jsp?q=/library/36/java6_full_apidocs/com/sun/java/swing/plaf/nimbus/InternalFrameInternalFrameTitlePaneInternalFrameTitlePaneMaximizeButtonWindowNotFocusedState.html

ROMI'O3VILINA

* YAeHaMKM OAHOIO KAACCa (X03AMHA) ABASKOTCS
OOBEKTbI APYIMX KAQACCOB (pabnbi?).

* KAACC-XO35MH YMNPABASIET MOPOXKAEHNEM U
YHUUTOXEHMEM 3TUX OOBbEKTOB.



class GuiRectangle {

public:
// HAPUCOBATb MNPSIMOYIOJIbHUK
vold draw();

private:
Rectangle rect;

{ g

Ve 3HaKOMbIM NpUMep



class Object
puglic: e [ lonbITKA HACAGAOBAHUSA

virtual void update() {}
virtual void draw() {}
virtual void collide(vector<Object *> const &) {}

g
class Visible : public Object {
public:
virtual void draw() { /* HapucoBaTb Mopenb Ha MecTe obbekTa */ };
private:

Model *model;
s

class Solid : public Object {
public:
virtual void collide
(vector<Object *> const &) * Player: Visible, Solid, Movable.
{ /* obpaboTka cTonkHoBeHun */ }

b

* Cloud: Movable,Visible, Ho He Solid.

class Movable : public Object {
public:

virtual void update() » Building: Solid,Visible, Ho He Movable.
{ /* n3meHeHne nonoxeHuns */ %;

55




class Object {
VisibilityDelegate *_v;
UpdateDelegate S KOMHO3M L',Mﬂ
CollisionDelegate *_c;
public:
Object(VisibilityDelegate *v, UpdateDelegate *u, CollisionDelegate *c)
v @aRERLICu)L S e Ce)r 1

void update() { _u->update(); }
void draw() { _v->draw(); }
vold collide(vector<Object *> const &objects) {
_c->collide(objects);
b
b

class VisibilityDelegate {
public:
virtual void draw() = 0;

it

class Invisible : public VisibilityDelegate {
public:
virtual void draw() {}

2

class Visible: public VisibilityDelegate {
public:
virtual void draw() { /* oTpucoBka mopgenn */ }

b



class CollisionDelegate {
public:
virtual void collide(vector<Object *> const &) = 0;

Ik

class Solid : public CollisionDelegate {
public:

virtual void collide(vector<Object *> const &) { /* ...

¥

class NotSolid : public CollisionDelegate {
public:
virtual void collide(vector<Object *> const &) {}

i

class UpdateDelegate {
bl

virtual void update() = 0;
I

class Movable : public UpdateDelegate {
public:
virtual void update() { /* nepemewaem obvekT */ };

b

class NotMovable : public UpdateDelegate {
public:

virtual void update() {}
¥s

!



class Player : public Object {

public:
Player() : Object(new Visible(), new Movable(), new Solid()) {}
iy A

s

«Habupaem» obbekT U3 pAeAeraTos



[ IPEVIMYLLIEC TBA
ROMI'O3NLINA

» OAHa 60AbLLAA MEPAPXMA 3aMEHSAETCA HA HECKOABKO
MEHbBLLIMX, HE CBA3AHHbBIX MEXAY CODOM MepapXmi.
boaee npocTasa cuctemal

* He HY)XHO TAHYTb BCE 13 6a30BOro Kaacca. OObeKT-
AEAeraT BOODLLE MOXHO CO3AaBaTh MpW
HEOOXOAMMOCTM.

* VIHTepgemnc KAacca-xo3amHa HE3aBNCUM.



[ IPOBAEMHDBIE TOYKW
ROMI'O3NLINA

* OObEKT-XO35MH HE BXOAUT B MEPAPXMIO KAQCCOB
AEAEraToOB — MOAMMOP®K3M HE paboTaeT.

* HYXHO ABHO AODABAATb METOADI, Bbi3blBatOLLIME
METOAbI AEAEraTOB.



HacaepoBaHme: A asasetca B (A is a B).

Romno3sunums: A coaepxut B (A has a B).

Apple 1 Fruit. A6AOKO gaBAdeTCS PPYKTOM.
HacaeAOBaHME YMECTHO.

Employee 1 Person. Bpoae Obl COTpYAHMK SBASETCA
YEAOBEKOM. HO B AEMCTBUTEABHOCTM COTPYAHMK — 3TO

AOAKHOCTb, 3aMELLIAEMAS YEAOBEKOM (KOMOPbIN MOXEM
BoobLIE nomepsmb babomy MAM COBMELLAMb HECKOABKO
goAKHOCmeEN). Aydllie MCMOAb30BaTb KOMMO3MLIMIO.



Al PEl ALINA

* AHaAOI KOMMO3uMLUMK, HO Be3 BAdgeHUs.



class Professor;

class Department {
A S
private:
// Arperauns
std: :vector<Professor *> members;
er ..

Jp s

class University {
T AR
private:
// KomMmno3uuus
std: :vector<Department> faculty;
o s,

void create_dept() {

ey
faculty.push_back(Department(/* ... */));
faculty.push_back(Department(/* ... */));
i, R

e

// Ecnn yHumBepcuteT (University) yHuuToxaetcs, To dakynbTeTol (Department) Toxe

// BONXHbI ObITb YyHMUTOXEHbl. Ho npopeccopa (Professor) octaHyTtcsa! Kpome TOro,

// oaunH npodeccop MOXeT paboTAdTb HA HECKOJIbKUX (aKyNbTeTax, HO QakynbTeT He MOXeT
// NpUHANEXATb HECKOJIbKUM YHUBEPCUTETAM.



B YEM PASHMLIA MEXAY

vector<Object> Y vector<Object *> /

* KOMMO3MLMS * Arperaums

* XPaHATCA Camm * OObeKTbI XPaHATCA TAE-
OOBEKTHI i) Sl (A

* Hukakoro » Bo3mMoxkeH
MOAMMODPPU3MA MOAMMODPDU3M MO

Object.



ACCOLINALINA

» Camasa cBobOAHAA GOPMa CBA3M MEXAY KAACCaMM.

* OAMH KAQCC COAEPXKMT YKa3aTEAb MAM CCbIAKY Ha
OOBEKT APYrOro KAACCa M Bbi3blBAET €ro METOAD.

* [ lopoxaeHVe N YHUUTOXEHME ObbeKTa
MPONCXOAUT TAE-TO BOBHE.



class Lamp {
public:
void on();
void off();

It

class ToggleButton {
Lamp lamp;
bool 1is_on;
public:
ToggleButton() : 1s_on(false) {}

void toggle() {
1s_on = !1s_on;

1f (1s_on)
lamp.on();

else
lamp.off();

b

KoMnosuuus (beccMbicAeHHas NpUTOM)



class Switchable {
public:
virtual void on() {%}
virtual void off() {}

i

class Lamp: public Switchable { /* ...

class ToggleButton {
Switchable *object;
bool 1s_on;
public:
ToggleButton(Switchable *0)
. object(o), 1s_on(false) {}

void toggle() {

1s_on = !1s_on;
1f (1s_on)

object->on();
else

object->off();

¥ Accoumnaums

Y [



class MultiSwitch : public Switchable {
vector<Switchable *> objects;
public:
MultiSwitch(const vector<Switchable *> &objs)
. objects(objs) {}

void on() {
for (auto . objects)
object->on();
}
void off() {
for (auto . objects)
object->off();
}

s

BoT 4yTo MOXHO AEAATb, KOFTAQ HET XXECTKUX CBA3eun



CVAA CBA3EV MEXAY
OBbEKTAMU

Arperaums

Accouuauus

Ob6bI4HO YeM caabee, TeM AyyLue!



FPVIHUATT O TKPBITINA-3AKPBIT A

(@REN CLOSED PRINC] RS

[ IporpamMMHble OOBEKTHI:
(KAQCCbl, MOAYAM, METOADI, .. .)

OTKPbITbI AAS 3aKpbIThl

DACLLIMPEHMS ictin e AN MOAMDUKALINNA



Tenepb xoyeTca Tak:

@eYe)
Server

Server

Quick

Server




D /\bstract
Server

KoHeuHo ke, BBIHOCUM abCcTpakumio B
6a3oBbIM KAacc!



Mera-zaasaua

ECTb Habop O6BLEKTOB (KPYrK M KBAAPAThI),
HY>KHO YMETb OTPMUCOBATb 3TOT HAabOP



/* shape.h */
enum ShapeType { CIRCLE, SQUARE }%;

struct Shape {
ShapeType type;
b

e rclle. h 1t/

struct Circle {
ShapeType type;
double radius;
Point center;

i
void drawCircle(struct Circle *);

/* square.h */
struct Square {
ShapeType type;

double side; Y
Point toplLeft; I_IPOLI'eAYPHbM style

b

vold drawSquare(struct Square *);



/* drawallshapes.c */
typedef struct Shape *ShapePointer;

volid drawAllShapes(ShapePointer *list, int n) {
RS B
for (1 =0; 1 < n; ++1) {
ShapePointer *s = list[1];
switch (s->type) {
case . drawSquare((struct Square *)s); break;
case . drawCircle((struct Circle *)s); break;

¥
¥
¥



class Shape {

public:

virtual void draw() const = 0;
I
class Square : public Shape {
public:

Ve

virtual void draw() const;
it
class Circle : public Shape {
pUblEc:

T

virtual void draw() const;
b

volid drawAllShapes(Shape **1list, int n) {
BeEEGInt 1 ="-0: 1 < n; t+1)
list[n]->draw();

s OO style



3aKpbITOCTb AASl pacCLLUMPEHMS ;

switch (s->type) {
case : drawSquare((struct Square *)s); break;
case : drawCircle((struct Circle *)s); break;

OTKpbITOCTb AASl PacCLLUMPEHMS

class MyNewLovelyShape : public Shape {
public:

T R

virtual void draw() const;

i




YcAOXKHeHue

CHayvaAa pm1coBaTh BCE
OKDY>XKHOCTM, & 3aTEM BCE KBaADATbI




KAK BOObLLE MOXHO
BHOCW Tb M3MEHEHINA?

Cnocob nepebii

Tekyulee
COCTOAHME -
CMCTEMDI

HoBoe

= COCTOAHUNE
CMCTEMDI




CocTosHme
CUCTEMDb




IHOW CIMOCOB

Tekyliee
AaHo: COCTOSAHME %
CNCTEMDI

LLlar nepBbii

@ DACLLENAAETCA Ha (AN REl O <— @




LLlar BTOpOM

Tekyulee o
Cuctema ¢ HOBOM

COCTOAHNE
CMCTEMDI

ADCTPaKLMA
BO3MOXHOCTbIO

LLar TpeTuit

Cncrema
DEAAV3OBAHHOM HOBOW
BO3MOXHOCTbIO

Cuctema ¢ HOBOM
BO3MOXHOCTbBIO




Kakas abcTpakuma COOTBETCTBYET TOMY,
4TObbl pUCOBaTb CHaYaAa OKPYXXHOCTH,
a NOTOM KBaApaThi!



class Shape {
public:
virtual void draw() const = 0;
virtual bool precedes(const Shape &another) const = 0;

ks

3aAaHME MOpsIAKa



KOHELI AECATOW AEKLIM




