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* Aganmep npeobpasyeT MHTepPENC OAHOIO KAACCa B
MHTEPPENC APYTrOrO, KOTOPbIN OXMAQIOT KAUEHTDI.

» Apyroe Ha3BaHne — VWrapper (006&pTKa).
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ROALTEP ObbERTOHS
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class Circle {

public:
virtual void draw();
virtual double area();

Vi
}s

vold reallyCoolThing(Circle *); struct OldAndRustyCircle {
vold amazingStuff(Circle *); void draw_me():

— vold get_area_and_circumference(
double *result,
double *circum);

bt

class NewAndShinyCircle : public Circle {
public:
void draw() { old_circle.draw_me(); }
oo .

private:
OldAndRustyCircle old_circle;

s




struct Person {
e

55

struct GetIQ {
GetIQ(const Person *p);

int get_iqQ); AapanTtep AAN
b KAacca GetlQ

struct IQCompare {
bool operator()(const Person &pl, const Person &p2) {
return GetIQ(&pl).get_1q() <

GetIQ(&p2).get_19();
s
vector<Person> people;

sort(people.begin(), people.end(), IQCompare());



* Aganmep KAACCA: MOXHO MEPEONPEAEAUTD

Kakme-To meToabl Adaptee.

« Aganmep 0bbeKMOB: MOXHO MPUCMOCOOUTH
LIEAYIO MEPAPXMIO KAQCCOB, HACAEAOBAHHbIX OT
Adaptee.

» ABYCTOPOHHME aAanTEDPbI KAACCa.



DECORATOR

» Aekopamop AMHAMMUYECKM AODABAAET OObEKTY HOBbIE
0HA3aHHOCTI.

* AAbTEPHATMBA MOPOXAEHMIO MOAKAACCOB.



ICEAR  Ompuicoska mekema

draw()
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BorderedTextView ScrollableTextView

draw() draw()

BorderedScrollableTextView

draw()
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VisualComponent

draw()

TextView Decorator
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struct VisualComponent {
virtual void draw() = 0;

It

class TextView : public VisualComponent {
e vl

b

class Decorator : public VisualComponent {
VisualComponent *component;

public:
volid draw() { component->draw(); }

I

class BorderDecorator : public Decorator {
int borderWidth;
void drawBorder();
public:
void draw() {
component->draw();
drawBorder();

I3

class ScrollDecorator : public Decorator {
int scrollPosition;

public:
void draw();
void scrollTo();

b5



AHammyeckoe AobaBAeHME/YAaneHne 0DA3aHHOCTEN.
AeKopaTopbl MPO3payHbl AAT KOMIMOHEHTA.

AAbTEPHATMBA MOPOXKAEHMIO MOAKAACCOB, KOrAQ 3TO HEYAODHO
(KOMOUMHAMOPHbIV B3PbIB) MAM HEBO3MOXHO (KOJ 3aKpbim).

AABTEPHATMBA NEPErPYKEHHOMY DYHKLMAMM BA30BOMY KAACCY.

MoXHO A0DaBMTb CBOMCTBO ABaXAbl (ABOMHAA paMka — ABa

BorderDecorator B Lienouke).
Xopouwo 6bl caenaTb BazoBbin kKaacc (VisualComponent) AErkmm.

,A,eKopaTopbl AdIOT MHOTIO MEAKKX KAACCOB, B KOTOPbBIX MOXHO 3dllyTaTbCA.

AAbTEPHATMBA AEKOPATOPY — WabaoH Cmpamerns (CoO3AaHME OTAEABHOIO

KAacca Border, oTBevatolero 3a oTpMCOBKY pamKm).



PROXY

* 3aMECMMMEAb ABASIETCS CYPPOraTOM APYroro obbekTa U
KOHTPOAMPYET AOCTYM K HEMY.

» |_|O/\€3€H, KOrFAd B CUCTEME eCTb KTSXKEALIED 0OBEKTDI.



class Graphic {
public:
virtual void draw();
virtual Rect getExtent() const;

e
I

class Image : public Graphic {
Image(const string &fileName) {
// load 1image

¥

i e
¥
[Ipobaema: ectb |00 nsobpakeHuit no 5 merabamt, a
HY>X€H TOAbKO pa3mep — getExtent()



class ImageProxy : public Graphic {
std: :string fileName;
Rect extent;
bool extentlLoaded;
public
ImageProxy(const string &fn)
fileName(fn), extentLoaded(false) {}

void draw() {
if (!image)
image = loadImage(fileName);
image->draw();

ks
Rect getExtent() const {
1f (image)
return image->getExtent();
else {

1f (!extentlLoaded) {
extent = loadExtentFromImageHeader();
extentlLoaded = true;

}

return extent;

¥

Rect loadExtentFromHeader();
b



Subject

request()

RealSubject Proxy

request() request()




Y JAaAEHHBIV 3aMECMMMEAb — KOFAQ CaM ODBEKT HaAXOANTCS
B APYTOM aAPECHOM MPOCTPAHCTBE.

Bwpmya/\beu/“i saMecimmmenb OTKAJAABIBAET CO3AdAHUE
KTAKEABIX) OOBEKTOB UAU MCTIOAB3YET KaLLWMPOBAHNCE.

SALMLAILLMA 3aMECMMMEAb KOHTPOAMPYET AOCTYN K
MCXOAHOMY ODBEKTY.

Smart Pointer — To)e 3amecTtuTenb!

B C++ MoHO nepeonpeaeAMThb operator-> 11 operator™
AN KOHTPOAVPYEMOTO, HO MPO3pPaYHOro AOCTYMa K
MCXOAHOMY ODBEKTY.



Proxy

He mn3meHss
MHTEPDENC,

YrPaBASAE
AOCTYTOM K

ODOBEKTY.

Decorator

AobaBase
HOBOE
NoBEAEHME

Adapter

/I3meHse
MHTEPDENC

aAAMTUDYEMBIX
OOBbEKTOR



o SAD &

» Dacag NpeAOCTaABAAET YHUPULIMPOBAHHBIM MHTEPDENC (DoAee
BbICOKOIO YPOBHS) BMECTO Habopa MHTEPDENCOB
MOACUCTEMbI, YNPOLLAA €€ MCMOAb30BaHUE.
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class Scanner {
public:
Scanner(istream &);

i

virtual

~Scanner();

virtual Token &scan();

7S

class Parser {
public:
Parser();

i

virtual

~Parser();

virtual void parse(Scanner &, ProgramNodeBuilder &);

class ProgramNodeBuilder {
public:
ProgramNodeBuilder();

i

virtual
virtual
virtual
virtual

vold ProgramNode
void ProgramNode
void ProgramNode
vold ProgramNode

ProgramNode *rootNode();

..

*newVariable(const char *name) const;

*newAssignment(ProgramNode *var, ProgramNode *expr) const;

*newReturnStatement(ProgramNode *value) const;

*newCondition(ProgramNode *cond, ProgramNode *truePart,
ProgramNode *falsePart) const;



class ProgramNode {

216 o}y e
virtual void getSourcePosition(int &line, 1int &col);
virtual void traverse(CodeGenerator &);

Wi
e

class CodeGenerator {

public:
virtual void visit(StatementNode *);
virtual void visit(ExpressionNode *);

CodeGenerator(BytecodeStream &);
fre



StackMachineCodeGenerator RISCCodeGenerator

CodeGenerator StatementNode

ProgramNode & mmmas ExpressionNode

ProgramNodeBuilder

SCanNer pumesemsmes Parser




class Compiler {
public
Compiler();

virtual void compile(istream &input, BytecodeStream &output) {
Scanner scanner(input);
ProgramNodeBuilder builder;
Parser parser;

parser.parse(scanner, builder);
RISCCodeGenerator generator(output);

ProgramNode *parseTree = builder.rootNode();
parselree->traverse(generator);

by



CDacaA NPEAOCTABAACT MPOCTOW, 3aAAYHO-

OPUEHTUPOBAHHbBIM MHTEPDEMNC K MOACUCTEME.

ObbekT-Pacas CaM CO3AAET BCE HEODXOAMMbBIE ODBEKTDI
MOACMCTEMbI M YCTAHABAMBAET CBA3M MEXAY HUMM.

KAQCChl MOACUCTEMBI OTAEASAIOTCA OT KAUMEHTOB M OT
APYTMX noaccTeM. CBA3AHHOCTb OCAABASETCS.

OcCTaéTca BO3MOXHOCTb HMU3KOYPOBHEBOIO AOCTYMA K

KAACCaM MOACUCTEMBI (KOFAQ 3TO AEMCTBUTEABHO
HEOOXOAMMO).



EOMPOSITR

* KOMNOHOBILMK KOMMOHYEeT OObeKTbl B ADEBOBMAHDIE
CTPYKTYPbl AAST MPEACTABAEHUSA MEPAPXMM HYACTb-LIEAOE.

* [ pynna oObekToOB TPAKTYETCA Tak XKE, Kak M OAMH ODDBEKT.



class GraphicsObject {
public:
virtual void draw();

Jr .

class Rectangle : public GraphicsObject {
Vo=

I

class Ellipse : public GraphicsObject {
e

Jr ¢

class CompositeObject : public GraphicsObject {
std: :vector<GraphicsObject *> objects;
public:
vold add(GraphicsObject *obj);

void draw() {
std: :vector<GraphicsObject *>::iterator q;

for (g = objects.begin(); q != objects.end(); ++q)
q->draw();

Vs
s



Component

' I  Operation()
SlEnt add(Component)

remove(Component)
getChild(int)

Leaf Composite

operation() operation()
add(Component)
remove(Component)

Sl . BbI3BaTb g->operation()
getChild(int) i AAS BCEX MOTOMKOB g

~o
-
bt~ 1
-



» EAMHaa paboTa Kak C COCTaBHbIMU, TaK U
OANHOYHBIMM OObEKTaAMM.

° Da30Bbl KAACC AOAXKEH MOAAEDXKMBATL BCE
onepaLmm AA COCTaBHbIX OObEKTOB (MYCTb 1 B

BUAE 3arAyLLUEK MO YMOAYAHMIO).
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OBJECT POOL
(MYA OBbEKTOB)

BmecTo Bbi3oBa new 1 delete 6epém 0bbeKT 13 nMyAa. Koraa

HE HY>X€H — BO3BpalLLlaeM.

+: He TepsaeTca BpeMs Ha KOHCTPYMPOBAHME 1

YHUUTOXEHME.
—. €CAM MyAQ HEAOCTATOUHO!

—: HEBO3BPALLEHNE MPUBOAMT K ObICTPOMY MCUEPMAHMIO

MyAQ.



NULL OBRJECT
(OBBEKT-3ATAVLLKA)

» [ loAHaa peaAmzaumsa Kakoro-HMbyAb MHTEPOEMCa,
KOTOPas HUYEro He AeAaeT (BCE METOADI C

MYCTbIMM TEAAMM).

* BmecTo nullptr MOXHO NMepeaaBaTh yKasaTeAb Ha

OObEKT TaKoro KAacca — M3baBUBLLUMCH TEM

cambiM OT nullptr!



SERVANT (CAVTA)

» PasHoBmaHOCTb naTtTepHa Command.

* HekoTopoe NoBeaeHUE 13 MEPAPXMM KAACCOB

BLIHOCUTCSA B OTAEAbHbBIM KAACC (cAyry). CAyra
onepupyeT 0ObeKTaMM, KOTOPbIE EMY AAAU, KCBOEFOY

Y HEFO HMYErO HET.

* A\ErkMm 1 Hepoporom crnocob cobAAaTb Single
Responsibility Principle.



struct Point {
BEHE=1.0 ;
EHESY =0
s

class Movable {

public:
virtual void setPosition(const Point &p) = 0;
virtual Point position() const = 0;

b

class Triangle : public Movable {
int A, B, C;
Point pos;
public:
Y
volid setPosition(const Point &p) override { pos = p; }
Point position() const override { return pos; }

b

struct Mover {
static void moveTo(Movable &obj, const Point &newPos) {
Point prevPos = obj.getPosition();

std: :cout << "Moving from " << prevPos << " to " << newPos << std::endl;

obj.setPosition(hewPos);

¥

static void moveBy(Movable &obj, int dx, int dy) {
Point prevPos = obj.getPosition();
Point newPos { prevPos.x + dx, prevPos.y + dy };

moveTo(obj, newPos);

b



MVC (MOAEAb-
[PEACTABAEHME-KOHTPOAAEP)

* MoaeAb: onepurpyeT AaHHBIMM B AOTUIKE 3aAauM. HIMYEro
HE 3HAeT O CNocobax Mx NPEACTABAEHUS 1 O
B3AMMOAEMNCTBUM C NMOAB3OBATEAEM.

* [lpeacTaBAaeHMe: OTOOpaxKaeT AaHHbIE MOAEAM, HE
onepurpys C HAMM 1 HE B3aMMOAENCTBYS C MOAb30OBATEAEM.

* KoHTpoOAAep: NMoAyYaeT 3anpocChl MOAb30OBATEAS M
MOCBLIAAET MX MOAEAM M MPEACTABAEHMIO.
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