ObbEKTHO-
OPVNEHTIVIPOBAHHOE
[ IPOI PAMMIPOBARHNE

Nekuma Ne ) [/ 7
31.10.201 /7 r.




CIPYRTYPHbIE
AT TEPHDI

..... ...

WSINGLETON
hglellnds otk (haky

3 AN

Singleton —
He TOAbKO
BMCKM



ADAPTER

* Aganmep npeobpasyeT MHTepPENC OAHOIO KAACCa B
MHTEPDENC APYTOrO, KOTOPBIN OXMAAIOT KAUEHTDI.

» Apyroe Ha3BaHne — VWrapper (06&pTKa).
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AANAITTEP ObbERKTOB

Oxungaembin Aganmupyembin
MHMepmenc KAQCC

| Target Adaptee
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class Circle {

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

ar: -
}s

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

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

s

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

private:
OldAndRustyCircle old_circle;

s




struct Person {
7/ P

e

struct GetIQ {
GetIQ(const Person *p);

int get_iqQ); AapanTtep AAN
s 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 MEPEONMPEAEAUTD

Kakme-To meToabl Adaptee.

» Aganmep 0bbeEKMOB: MOXHO MPUCMOCODOUTH
LIEAYIO MEPAPXMIO KAQCCOB, HACAEAOBAHHbIX OT
Adaptee.

» ABYCTOPOHHME aAanTEPbI KAACCa.



DECORATOR

» Aekopamop AMHAMMYECKM AODABAAET OObEKTY HOBbIE
0DOA3aHHOCTW.

* AAbTEPHATMBA MOPOXAEHMIO MOAKAACCOB.



ICEAR  Ompucoska mekema

draw()
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VisualComponent

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

¥

class TextView : public VisualComponent {
/] ...

¥

class Decorator : public VisualComponent {
VisualComponent *component;

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

¥

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

I

class ScrollDecorator : public Decorator {
int scrollPosition;

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

+s



AHammueckoe AobaBAeHME/YAaneHE ODA3aHHOCTEN.
AeKopaTopbl MPO3payHbl AAST KOMMOHEHTA.

AAbTEPHATMBA MOPOKAEHMIO MOAKAACCOB, KOrAQ 3TO HEYAODHO
(KOMOUMHAMOPHbIV B3pbIB) MAM HEBO3MOXHO (KOJ 3aKpbim).

AAbBTEPHATMBA MEPErPYKEHHOMY PYHKLIMAMM BA30BOMY KAACCY.

MoXHO A0DBaBMTb CBOMCTBO ABaXAbl (ABOMHAA paMka — ABa

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

AEeKOpaToOpbl AAOT MHOFO MEAKMX KAACCOB, B KOTOPbIX MOXHO 3amyTaTbCs.

AAbTEPHATMBA AEKOpPaTOPY — WabaoH Cmpamerns (CoO3AaHME OTAEABHOIO
KAacca Border, oTBevatolero 3a oTprMCcoOBKY pamKm).



PROXY

* 3AMECMMMEAb ABASIETCS CYPPOraTOM APYroro obbekTa U
KOHTPOAMPYET AOCTYI K HEMY.

* [ loA@3€eH, KOTAQ B CUCTEME €CTb KTAXKEABIEY OOBEKTHI.



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

Vi
f

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

¥

.
¥
[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 {

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

}

return extent;

}

Rect loadExtentFromHeader();
I



Subject

request()

RealSubject Proxy

request() request()




Y JAaAEHHBIM 3aMECMMMEAb — KOFAQ CaM ODBEKT HaXOANTCS
B ADYTOM aAPECHOM MPOCTPAHCTBE.

Bwpmya/\beu/”i saMecimmmenb OTKAAABIBAET CO3AdAHUE
KTAXKEABIX» OOBEKTOB UAU MCTIOAB3YET KaLLWMPOBAHNCE.

SALMLLAILLMA 3aMECMMMEAb KOHTPOAMPYET AOCTYN K
MCXOAHOMY ODBEKTY.

Smart Pointer — To)xe 3amecTuTeAb!

B C++ MoXHO nepeonpeaeAMThb operator-> 1 operator™
AN KOHTPOAVPYEMOTO, HO MPO3PaYHOro AOCTYMa K
MCXOAHOMY ODBEKTY.
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FACADE

» Dacag NpeAOCTaBASET YHUODULIMPOBAHHbBIM MHTepdemnc (boaee
BbICOKOIO YPOBHS) BMECTO Habopa MHTEPOENCOB
MOACMCTEMBI, YNpOLLas e€ MCMOAb30OBaHME.
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class Scanner {
public:
Scanner(istream &);

I

virtual

~Scanner();

virtual Token &scan();

... .

class Parser {
public:
Parser();

s

virtual

~Parser();

virtual void parse(Scanner &, ProgramNodeBuilder &);

class ProgramNodeBuilder {
public:
ProgramNodeBuilder();

b

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 *falePart) const;



class ProgramNode {

public:
virtual void getSourcePosition(int &line, int &col);
virtual void traverse(CodeGenerator &);

e .
b

class CodeGenerator {

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

CodeGenerator(BytecodeStream &);
fre



StackMachineCodeGenerator RISCCodeGenerator

CodeGenerator StatementNode

ProgramNode & mmmas ExpressionNode

ProgramNodeBuilder

Scannel weessesmmeess 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);

I



CDacaA NPEAOCTABAACT MPOCTOW, 3aAAYHO-

OPUEHTUPOBAHHbBIM MHTEPPEMNC K MOACUCTEME.

ObbekT-Pacas CamM CO3AAET BCE HEODXOAMMbIE ODBEKTHI
MOACMCTEMbI M YCTAHABAMBAET CBA3M MEXAY HUMM.

KAQCChbl MOACMCTEMbBI OTAEAAIOTCA OT KAMEHTOB U OT
APYTX noAccTeM. CBA3AHHOCTb OCAABASETCS.

OcCTaéTca BO3MOXHOCTb HM3KOYPOBHEBOIO AOCTYMA K

KAACCaM MOACUCTEMBI (KOrAQ 3TO AEUCTBMTEABHO
HEOOXOAMMO).



COMPOSITE

* KOMNOHOBILUMK KOMMOHYET OObeKTbl B ADEBOBMAHDIE
CTPYKTYPbl AAST MPEACTABAEHUSA MEPAPXMM HYACTb-LIEAOE.

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



class GraphicsObject {
public:
virtual void draw();

Jr g

class Rectangle : public GraphicsObject {
Vo

Jr ¢

class Ellipse : public GraphicsObject {
V)

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();

Vihes: .
}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
-
~n 1
-



*» EAMHaa paboTa Kak ¢ COCTaBHbIMK, TaK U
OAMHOYHBIMU ODBEKTaAMM.

* Da30BbIN KAACC AOAKEH MOAAEDKMBATD BCE
onepaLmm AASE COCTaBHbIX OOBEKTOB (MYCTb M B

BUMAE 3arAYLLUEK MO YMOAYAHMIO).

* HacToO MOAE3HO XpaHUTb B OObEKTE CChIAKY Ha
DOAMTEAS.
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OBJECT POOL
(MYA OBbEKTOB)

BmecTo Bbi3oBa new 1 delete 6epém obObekT M3 nMyAa. Koraa
HE HY>XeH — BO3BPaLLaEM.

+: He TepsaeTca BpeMs Ha KOHCTPYMPOBAHME M YHUUTOXEHME.
—. €CAU MYAQ HEAOCTATOUHO!
—. HEBO3BPALLIEHME MPUBOAMT K ObICTPOMY MCYEPMAHMIO MYAQ.

[ IbuMep npUMeHEHMS: TIYA COEAMHEHMI C CEPBEPOM DA.



NULL OBRJECT
(OBbEKT-3ATAVLLKA)

» [ loAHaa peaAmsaumsa Kakoro-HMbyAb MHTEPOEMCa,
KOTOPas HUYEro He AeAaeT (BCE METOADI C
MYCTbIMM TEAAMM).

* BmecTo nullptr MOXHO NMepeaaBaTh yKasaTeAb Ha

OOBbEKT TaKoro KAacca — M3baBUBLLUMCL TEM

cambiM OT nullptr!



class Logger {

public:
virtual void debug(const std::string &) = 0;
virtual void info(const std::string &) = 0;
virtual void warn(const std::string &) = 0;
virtual void error(const std::string &)
virtual void fatal(const std::string &) =

Il
S SO

- e

Ief

class StreamLogger : public Logger {
public:
StreamLogger(std: :ostream &os);

void debug(const std::string &) override;
// ..a Takke info, warn, error u fatal

+s

class BigDoer {
public:
BigDoer(Logger *log);

void doIt() {
1f (log)
log->debug("Starting");

/AL

if (log)
log->debug("Almost done™);

/...

if (log)
log->debug("Finished");

+s



class NullLogger : public Logger {

public:
volid debug(const std::string &) override {}
// ..a Takke info, warn, error u fatal

5
class BigDoer {
Logger &log;
public:
BigDoer(Logger &_log);

void doIt() {
log.debug("Starting");

/]
log.debug("Almost done");
A =

log.debug("Finished™);

s



SERVANT (CAVTA)

* PasHoBMAHOCTb naTtTepHa Command.

* HEeKOTOpOE MOBEAEHME N3 MepapXMi KAQCCOB

BLIHOCUTCSA B OTAEAbHbBIM KAACC (cAyry). CAyra
ONePUpPYET OObEKTAMU, KOTOPbLIE EMY AQAW, KCBOETO»

Y HEFO HMYEro HET.

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



struct Point {
int x = 0;
int y = 0;
s

class Movable {

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

¥

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

s

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(nhewPos);

¥

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 AOTMKE 3aAaun. HIMYEro
HE 3HAeT O CNocobax Mx MPEACTABAEHUA 1 O
B3AMMOAEMNCTBUM C NOAL3OBATEAEM.

* [lpeacTaBAaeHMe: OTOOpaXKaeT AaHHbIE MOAEAM, HE
onepurpys C HAMM M HE B3aAMMOAENCTBYS C MOAb30OBATEAEM.

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



OOHOBASIET -

N\, MaHunyA1pyeT

| IpeacTaBAEHME ROHTPOAAEP
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FVENT LOOP :
(LIMKA OBPABOTKIM COBbITN)

* | IpAMble BbI30OBbI METOAOB 3aMEHSAIOTCSA Ha

MOMELLEHME 3anpoca B 04epeAb COODLLEHMI.

* B umkAae 0bpaboTKM CoobLIeHMM OUEPEAD
pDa3rpebaeTcs.

* Bce 06paboTkM AOAXHBI ObITb BBICTPBLIMM.



class Messageloop;

class Object {
MessagelLoop *loop;
public:
bool processMessage(int message, void *data) = 0;

¥

struct Queueltem {
Object *object;
1nt message;
vold *data;
clock_t time;

b

class Messageloop {
std: :vector<QueuelItem> queue;
public:
. . .
vold sendMessage(Object *obj, int message, void *data);
vold postMessage(Object *obj, int message, void *data, unsigned delay = 0);

void run(Q);

b



