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Hacnepsisane

HacnepsasaHe

!Grady Booch, Object Oriented Analysis and Design with Applications, 1991.
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Hacnepsisane B C++

UML

@ UML - unified modeling language.

@ 3non3ea ce 3a mogenupane Ha 0bEKTHO OPMEHTUPaHN NPOrpamMHM
cncTemu.

o [lecbnrupa Habop OT pasnuyHN BMAOBE guarpamu.

@ Haii-yecTo usnonseaHute gnarpamu ca “knac guarpamute’.

<class name=

-<attribute name 1=: <type 1=
t<attribute name 2>: <type 2=
+=method name>({<argument name=:<type=): <return type>
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Hacnepsisane B C++

Knac Employee

1 class Employee A{

2 string name_;
3 long id_;
Employee a public:
“name_: string 5 Employee(strlng nantle,long id)
-id : long 6 : name_(name) ,id_(id)
+get_name(): string 7 {}
+get_1d(): long 8 string get_name() const;
o long get_id () const;

10 };
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Hacnepsisane B C++

Knac Manager

1 class Manager {
2 string name_;
3 long id_;

a int level_;

s public:

Manager 6 Manager (string name,
-name_: string 7 long id,
-id_: long 8 int level)
-level : int . ] c
et name(): String 9 :name_(name), id_(id),
+get_id(): long 10 level_(level)
+get_level(): int 11 {}

12 string get_name() const;
13 long get_id() const;

14 int get_level() const;
15
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Hacnepsisane B C++

KnacoBete Employee WM Manager

Employee

-name_: string
-id : long

+get_1id(): long

+get_name(): string

Manager

-name_: string
-1d_: long
-level : int

+get_name(): string
+get_id(): long
+get_level(): int

MeHugxbpbT (Manager) e Bug pabotHuk (Employee).

KnacbkT Manager npuTe)xaBa BCUYKM aTpubyTn v MeTonm Ha Kfaca

Employee.

OceeH aTpubyTuTte n mMeToguTe Ha Knaca Employee, KNachT Manager
MPUTEXKABA HSKON LOMBAHUTENHN CBOCTBA:

e HuMBO B iiepapxusTa (level_);

@ rpyna OT NOAYUHEHWU;
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Hacnepsisane B C++

HacnepsasaHe

Employee @ 3a fja ce mogenupa nogobeH Bug

OTHOLLUEHNE MeXAYy KNaCOBETE B

-name_: string

-id : long

+get_name(): string O6eKTHO—OpVIeHTVIpaHOTO

+get_id(): long nporpammpaHe ce u3nonssa
HacnefasisaHe.

@ KnacbT Employee ce Hapuya ba3oB
Kfac uin cynep Knac.

Manager @ KnachkT Manager ce Hapu4a
“level : int npoun3seogeH Kjaac uwian
+get_level(): int HacnepHuK.
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1 class Employee {

2 string name_;

3 long id_;

4 public:

5 Employee(string name,long id)
6 : name_ (name),id_(id)

7 {}

8 string get_name () const;

9 long get_id() const;

10 };
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Hacnepsisane B C++

Hacnepssane B C++

1 class Manager: public Employee {

2 int level_;

3 public:

4 Manager (string name, long id, int level)
5 Employee (name,id),

6 level_(level)

7 {}

g8 int get_level(void) const;

9 };

@ [oeTopHO M3nonseaHe Ha koga (code reuse).
o MetognTe get_name() u get_id() ca gedpmHmpaHm camo BegHBXK —
B kKnaca Employee.
e KnacuT Manager cbuo uma metogn get_name() un get_id(),
HacnepeHn oT Employee.

J1. Yopbagxues (ELSYS) Hacnepsisane 29 mapt 2009 r. 10 / 47



Hacnepsisane B C++

Hacnepssane B C++

1int main() {

2 Employee el ("UBau, Paborumkos", 8101011);
3 Manager ml("lep, UBamos", 8012121, 1);
s //0..

s Employee* employee_list [10];

6 employee_list [0]=&el;

7 employee_list[1]=&m1;

8 //...

o Manager* manager_list [10];

10 manager_list [0]=&m1;

11 manager_list [1]=&el;// error!!!

13 return O;

14 }
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Hacnepsisane B C++

Hacnepssane B C++

@ HacnepsiBaHeTo Ha Manager OT Employee npeBpblua Manager B noaTWN
Ha Employee.

@ Manager € Employee 1 nopagwn ToBa Manager* MOXE Jla C€ N3MNO0J3Ba
HaBCAKbAE, KbAETO TpsibBa aa ce n3nonsea Employeex.

@ ObpaTHoTO, 0baye, He e BSpHO; He BCekM Employee e Manager u
cnepoBaTeiHo Employeek HE MOXKE Aa 3aMECTU U3MOJI3BAHETO Ha

Manager*.
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Hacnepsisane B C++

Hacnepssane B C++

class Employee;

class Manager: public Employee { // error!!!
/Y ooc
}s

@ 3a na MOXKe eauH Knac Aa ce usnonsea kaTo b6asoe knac, Toii Tpsibea
Ja e feduHupaH n HerosaTa gebuHUUMSA ga € BUAMMA npu
AEKIAPMPAHETO HAa NPON3BOAHMNSA KAaC.

@ B pep 3 e ponycHaTa rpewka: knachT Employee CaMoO € AeKNapupaH,
HO HeroBaTa AePUHMLKA JNMCBA.
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Hacnepsisane B C++

MeTtoan

1 class Employee {

string name_;
long id_;
public:

Employee (string name, long id)
name_(name), id_(id)

{}

string get_name(void) const;

long get_id(void) const;

10 void print(void) const;

1 };

2
3
4
5
6
7
8
9
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1 class Manager: public Employee {

2 int level_;

3 public:

4 Manager (string name, long id,
5 Employee (name,id),

6 level_(level)

7 {}

s int get_level(void) const;

9 void print(void) const;

10 };

int level)
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Hacnepsisane B C++

MeToan

o Llle pasrnepame gecpmHnumaTa Ha meToaa print() B Kiaca Manager.

@ MeToguTe Ha knaca HaCcAeAHUK UMAT AOCTBN A0 nybnnunnTe (public)
n 3awmTeHnTe (protected) 4neH-npomeHnnsu u mMetoamn Ha HasosusT
Knac

1 void Manager::print(void) const {
2 cout <<"Name: "<<get_name () <<endl;

3}
@ MeToguTe Ha Kfaca HACAeQHUK HAMAT JOCTBN 4O CKpuTuTe (private)
Y4AEH-NPOMEHANBN 1 METOAN Ha Ba30BMAT Knac

1 void Manager::print(void) const {
2 cout <<"Name: " <<name_<<endl;// zpeuwka!!

3}
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Hacnepsisane B C++

MeToan

@ [lpun peanusauusTa Ha NpousBoAeH knac Tpsabsa ga cee musnonseat
camo nybAMYHMTE METOLAN U Y/IeH-NPOMEHANBN Ha Ba3oBMs Knac.

@ KaTo komnpomuc moraT ga ce n3nonssaT 3awmteHn (protected)
4NIEH-NPOMEHANBYA N METOAN.

@ 3awuTeHnTe YneHoBe Ha Ha30BMS KiIac ce AbpPXKaT KaTo NybaAnYHM
(public) 3a 4neHoBeTE Ha NPON3BOAHUTE KIACOBE U KaTO CKPUTK
(private) 3a BCMYKM OCTaHanM yHKLMAN.
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Hacnepsisane B C++

o B 6a30BMs 1 Npou3BOAHNS KNacose MOXe Aa ce AedbuHMpaT METOAM C
€4HAKBU NMEHA.

@ B knacosete Employee 1 Manager e gechuHnpaH METOA C €4HO U CbLLO
nve — print ().

o KoraTo B kNaca HacnegHuk nckame ga nsnosseame MeToaa print(),
necdnHupat B 6asoBuAT knac, Tpsibsa ga Usnon3eame NbAHOTO My
ume.

1 void Manager::print(void) const {
2 Employee::print ();

3 /...

a}

o CnepHata geduHuums e HekopekTHa (beskpaiina pekypcus):

1 void Manager::print(void) const {
2 print();

3 /...

a}
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Hacnepsisane B C++

KoHcTpykTOpn

@ lNpn cv3paBane 0bekT OT NPON3BOAEH KNac: NbPBO C& Cb3[aBa
6a30BUAT KNAC, Cel TOBA Ce Cb3[ABaAT YJEH-MPOMEHIIUBUTE Ha
NPOM3BOAHNA K/I1AaC M CJIej TOBA CaAMUSIT MPON3BOAEH Kac.

1 class Manager: public Employee {
int level_;
public:
Manager (string name, long id, int level)
Employee (name,id),
level_(level)
{}

o 0w N o o0 &2 W N

Irg
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Hacnepsisane B C++

KoHcTpykTOpn

e B KOHCTPYKTOPa Ha NPOU3BOAHUNA KNAaC MOraT fa C€ MHUUUannsnpat
HYNEH-NPOMEHNNBNTE, KONTO Ca AEKNAPMNPAHN B NPON3BOAHNA Knac.

o He € Bb3MOXHO Oa Ce VIHVILI,VIaJ'IVI3VIpaT ,D,VIpeKTHO l-IJ'IeH-I'IpOMEHJ'IVIBVITe
Ha 6a30BMSA Knac.
@ Axo 6a30BUSIT KaC HAMa KOHCTPYKTOP Mo nogpasbupaxe, 10 B

MPON3BOLHNS KAC 3a4B/DKNTENHO TPsibBa fa ce N3BMKA KOHKpPETEH
KOHCTPYKTOp Ha 6a3oBusAT Kiac.

@ Ako B NpON3BOAHUS KJIaC HE € U3PUYHO YKa3aHO KOl KOHCTPYKTOP Ha
6asoBusa knac Tpsbea Aa ce N3BMKA, TO LWE Ce U3BUKA KOHCTPYKTOPBT
no noapasbupaxe Ha basoBus knac.
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Hacnepsisane B C++

KoHcTpykTOpn

1 class Manager: public Employee {

2
3

/S
g

4 Manager::Manager (string name,

5

6
7
8
9

name_ (name) ,

id_(id),

level_(level)
{...}

int level)

long id,

Kosiko ca rpewkute B aedbmHuUNsATa Ha KOHCTPYKTOPa Ha Kiaca Manager?
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Hacnepsisane B C++

Nepapxusa ot knacose

Director

Employee
Manager Temporary
Consultant
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Hacnepsisane B C++

Nepapxusa ot knacose

class
class
class
class
class

VZ A

Employee{/*...%/};
Temporary{/*...*/};
Manager: public Employee {/*...*/};
Director: public Manager {/*...%/};
Consultant: public Manager,

public Temporary{
*/}3
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class Employee {

public:

void print(void) const;
}s

class Manager: public Employee {
public:

void print(void) const;
}s
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Monumopduzsbm

3amecTBaHe Ha (pyHKLMN

1 Employee el ("UBam, ,PaborHukros", 8101011);
2 Manager ml("lep, UBamos", 8012121, 1);
3//...

4 vector<Employee*> employee_list;

s employee_list.push_back(&el);

6 employee_list.push_back (&ml);

7 VIAXY

s employee_list [0]->print ();

9 employee_list[1]->print ();

Koii meTog ce nssmkea B pes 97 Employee: :print () nin
Manager: :print ()7
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Monumopduzsbm

3amecTBaHe Ha (pyHKLMN

@ Tpsabea pa ce gedbuHupa yHKLMS, KOATO Aa pasnedvaTsa Ha

CTaHAAPTHUS U3X0[4 AaHHUTE 3a BCUYKM paboTHuuwW.

@ Heka pa3riegamve ciefHaTa npumepHa peannsauus:

1 vector<Employeex*x> v;
2 ...
3 for (vector<Employee*>::

4
5

6}

it!=v.end (); ++it){
(x¥it)->print O);

iterator it=v.begin();

@ B Tasu dyHkuus B peg 5 BuHarm ce n3eukea pyHkuusTa
Employee: :print (). TakaBa peanusauus € HeyLOBIETBOPUTENHA, Tbi

KaTo ce rybu cneyndmkata Ha pasnnvHuTe BnAose paboTHuum.
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Monumopduzsbm

YneH-npomeHnuBa 3a Tuna

@ BapuaHT 3a pewasaHeTo Ha npobnema e B knaca Employee ga ce
00baBM YNIEH-NPOMEHNNBA, B KOSITO CE MOMHMN Tuna Ha obekTa.

class Employee {
public:
enum EmployeeType {E, M};
EmployeeType employee_type;
private:
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1 public:
Employee (string name,
employee_type (E),
name_ (name) ,
id_(id)

2
3
4
5
6
7
8

{}

I8

long id)
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1 class Manager:public Employee {
2 500

3 public:

4 Manager (string name, long id,
5 : Employee (name, id),

6 level_(level)

7 {

8 employee_type=Employee::M;
°o }

10 };

int level)

«O>» «F»r «

»



Monumopduzsbm

YneH-npomeHnuBa 3a Tuna

1 void print_all(vector<Employeex*x>& v){

2 for (vector <Employeex>::iterator
3 it=v.begin();

4 it!=v.end () ;++it){

5 if ((xit)->employee_type==Employee:
6 // print manager

7 }

8 else {

) // print employee

10 }

11 }

12}
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Monumopduzsbm

YneH-npomeHnuBa 3a Tuna

@ TakoBa pelieHue Ha npobnema MoXe ga paboTn B Manka nporpama,
HO KOraTo liepapxusTa OT K1acoBe HapacTBa, bposT Ha NpoBepkMTe 33
TUNA HAa NPOMEHNNBATA CbLO HapacCTBa.

@ Korato ce gobaes HoB Knac B liepapxusita Tpsbsa ga ce NnpomeHaT
BCUYKU PYHKLNN, KOUTO 3aBUCST OT MPOBEPKM 3a TuUna.

@ KoraTto ce gobassa HOB Knac B liepapxusiTa Tpabea fa ce NPOMEHU U
bazoBuAT Knac.

@ l13non3BaHeTo Ha YJIEH-NPOMEHANBA 3@ TUMA NPOTUBOPEYN HA MAESTA
3a KancysmpaHe Ha JaHHUTE.
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Monumopduzsbm

BupTtyanuu cdpyHkumnnm

1 class Employee {

2 string name_;

3 long id_;

a public:

5 Employee(string name, long id)
6 name_ (name) ,

7 id_(id)

s {}

o virtual void print(void) const{
10 cout << name_ << " "

11 << id_ << endl;

12 ¥

13 };
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Monumopduzsbm

BupTtyanuu cdpyHkumnnm

1 class Manager:public Employee {

2 int level_;
3 public:
4 Manager (string name, long id, int level)
5 Employee (name, id),
6 level_(level)
7 {}
8 void print(void) const {
) Employee: :print ();
10 cout << "\tlevel:" << level_ << endl;;
11 }
12 };
1. Yopbagmues (ELSYS) [ —— 29 mapr 2000 r.
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1void print_all(vector<Employeex*>& v){
2 for (vector <Employeex*>::iterator

3 it=v.begin();

4 it!=v.end ();++it)A{

5 (*it)->print () ;

6

7

}
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Monumopduzsbm

BupTtyanuu cdpyHkumnnm

1int main(int argc, char*x argv[]){
Employee e("Brown", 81010110L);
Manager m("Smith", 80121212L, 1);

2
3
4
5 vector<Employee*> employees;
6 employees.push_back (&e);

7 employees.push_back(&m);

8

9 print_all(employees);

10 return O;

11}
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Monumopduzsbm

BupTtyanuu cdpyHkumnnm

@ ®yHkumnsita Manager: :print () 3amectsa (override) dyHkyuaTa B
6asoeusa knac Employee: :print();

o DyHkuusiTa B bazosus knac e gedrHupana KaTo BUpTYyasHa. Toea
o3HayaBa, 4e n3bopbT, KOs PyHKLMSA Aa Ce M3BMKA CE ONpeaens no
BPEME HA U3MBJHEHWE HA MpOrpamaTa, B 3aBUCUMOCT OT
OENCTBNTENHNS TN HAa NPOMEH/MBATA.

1 void print_all(vector<Employeex*>& v){

2 for (vector<Employee*>::iterator
3 it=v.begin();

4 it!=v.end O);++it){

5 (x*it)->print () ;

6

7}
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Monumopduzsbm

BupTtyanuu cdpyHkumnnm

@ Korato hbyHKLMst OT NPOM3BOAHUS KNAC, MMa CblLaTa CUrHaTypa KaTo
BUpTYanHa dpyHKums B 6a30BMS Knac, ce Kasga 4e Ts 3aMecTBa
(override) supTtyanHata dpyHkyus oT basoBus Knac.

@ KoraTo ce n3BukBa BUpTYyasHa pyHKLNSA, TO aBTOMaTUYHO Ce
N3MNoN3Ba Ha-NOAXOAALMAT N 3aMEeCTHUK, B 3aBUCMMOCT OT
OeliCTBUTENHNS TN HA U3BMKBALWMS ODeKT.
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Monumopduzsbm

BupTtyanuu cdpyHkumnnm

o [MosegeHneTo, Npu KOETO KOHKPETHaTa (OYHKLUS, KOATO Ce U3BUKBA,
3aBUCKU OT GUHAMUYHMS TUN Ha 0BeKT, Ypes KOWTO e U3BMKaHa, ce
Hapu4a NOAMMOPU3BM NN AMHAMUYHO CBbp3BaHe.

@ 3a pa 6bae enHa yneH-pyHkuus nonumopdHa B C++ e Heobxognmo
TS ja Ce geknapnpa KaTo BMPTyasHa C NOMoLiTa Ha MogudurkaTopa
virtual .
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Monumopduzsbm

AOCTpakTHUN KacoBe

Shape

tolraw(): woid

JAY

Circle Rectangle
-center : Point -ul_: Point
—radiug : double —br : Point
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Monumopduzsbm

AOCTpakTHUN KacoBe

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

Ig

@ B pen 3 e gedvHupana 4ucTo BupTyanHa pyHKUUS.

@ Knacose, B konTo ca feduHupanmn efHa nam nosedye YnNCTo BUPTyaaHN
hyHKUMM ce HapnyaT abCTpaKTHM.
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Monumopduzsbm

AOCTpakTHUN KacoBe

@ He e BBb3MOXHO ga ce cb3gage obekT oT abcTpakTeH Knac:
Shape s; //error!!!
@ ABCTpakTHUTE KNacose ce M3non3eaT 3a JedomHupaHe Ha uHTepdelica

Ha liepapxusa OT KNnacoBe.

@ Yucto BupTyanHuTe hyHKUNM, KONTO HE Ca ONPEAENEHN B
NPOU3BOSHUTE KACOBE OCTABAT YUCTO BUPTyasiHU. TOBa O3Ha4yaBa, ye
€ Bb3MOXHO 1 Ba30BMAT 1M NPOM3BOAHMAT Knac aa bbaaTt abcTpakTHu.
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Monumopduzsbm

AOCTpakTHUN KacoBe

class Shape {
public:
virtual void

g

class Circle:

draw(void) const=0;

public Shape {

Point center_;

int radius_;
public:
Circle(const

Point& center, int radius)

center_(center), radius_(radius)

{}
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1
2
3
4
5
6
7
8

9
10

void draw(void) const {

cout << "Circle::draw(";
center_.print ();
cout << ", " << radius_ << ")" << endl;
}
I8
class Rectangle: public Shape {
Point ul_;
Point br_;
public:

«O>» «F»r «
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[

Rectangle(const Point& ul, const Point& br)

2 ul_(ul), br_(br)

3 {2}

4 void draw(void) const {

5 cout << "Rectangle::draw(";
6 ul_.print ();

7 cout << ",.,";

8 br_.print ();

9 cout << ")" << endl;

10 };

1 };
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Monumopduzsbm

AOCTpakTHUN KacoBe

1 class Drawing A

2 list<Shape*> shapes_;
3 public:
4
5 void draw(void) const {
6 for (list<Shapex*>::const_iterator
7 it=shapes_.begin();
8 it!=shapes_.end ();++it){
9 (xit)->draw () ;
10 }
1}
12 };
7. Yopbagmues (ELSYS) Hacnegsisate

29 mapt 2009 r.

45 / 47



Monumopduzsbm

OuHamnyHo npeobpasyBaHe

@ C++ nogabpxa RTTI — naeHtudbmkauus Ha Tuna no Bpeme Ha
U3MbJAHEHME.

@ RTTI Hu paBa BBb3MOXKHOCT Aa naeHTudnLMpamMe NCTUHCKUS TuUn,
KbM KONTO COYM JafeH yKasaTes.

@ RTTI moxe ga ce nsnonsea no HAKOAKO Ha4YMHa — €OUHUAT €
AVNHaMUYHOTO npeobpasysaHe Ha TunoseTe dynamic cast<...>(...).

1 void fun(Shape* sh){

2 Circlex pc=dynamic_cast<Circlex*>(sh);
3

4}

@ KoraTto npeobpasyBaHeTo e yCnewHo onepaTopbT 338 ANHAMUYHO
npeobpasyBaHe Ha TUNa BPbLUA HEHYEB yKa3aTel.
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Monumopduzsbm

OuHamnyHo npeobpasyBaHe

1 void fun(Shapex* sh){
Circlex pc=dynamic_cast<Circlex*>(sh);
if (pc!=NULL){
// it’s a circle
return;
}
Rectanglex pr=dynanﬁc_cast<Rectang1e*>(sh);
if (pr!=NULL){
// it’s a rectangle
}

o W N o o & W N

-
o

C
o
-
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