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AHoOTaUMA Ha NeKuusaTa

m Kputepumn Ha Meyer 3a oLeHKa Ha cucTeMHaTa
MOZYHOCT

m OOl — abcTpakuunsa, ckpuBaHe Ha
MHopMaUUuATa, Kancynauusd, noJMMopdmmn3sm

m EBpUCTUKK
m MeTpuku

m CBbp3aHOCT
m Koxe3us

m OcHoBHU npuHumnnu B OOTT
m SOLID



" S
JIluTepaTypHU U3TOYHULN

m Object-Oriented Software Construction, Bertrand Meyer,
Prentice Hall, 1988

m Object-Oriented Design Heuristics, Arthur Riel, Addison-
Wesley, 1996

m Object Coupling and Object Cohesion, chapter 7 of
Essays on Object-Oriented Software Engineering, Vol 1,
Berard, Prentice-Hall, 1993

m Agile Software Development: Principles, Patterns, and
Practices, Robert C. Martin, Prentice Hall, 2002

m The Sun Java 1.6 Tutorial

The Sun Java Certification Book
m Wikipedia



"
Kputepuun Ha Meyer 3a oueHKa Ha
cCUcTeMHaTa MOAYJTHOCT

m [lekoMno3npyemocT
m KomnosnpyemocTt
m Pa3bupaemocTt

m HenpekbcHaTOCT
(KOHTUHIOUTET)

m [1IpoTekyuns




" S
HekoMnosnpyemMocT
(Decomposability)

m /gea: npobrnembT Aa ce pasnoXu Ha no-manku noa-
npobriemun, KOUTO MoraT aa 6baaT peLeHn oTaenHo

m [lpumep: Top-Down ansanH
m KoHTpa-npumep: Moayn 3a nHmunanusaumns

BbBeneHne



Komno3upyemocT

m Vlgeqa: na ce kombmuHmnpaTt cBob6oaHO Moaynu 3a
Cb3gaBaHe Ha HOBWN CUCTEMMU

m [1pumep: Math bubnmnorteka, Unix command &
nipes
m KoHTpa-npumep: ?




Pa3bupaemocT

m Vlgeqa: otoenHute moaynun ga 6baat pasbmpaemu
3a ynTtartens

m [lpumep: ?
m KoHTpa-npumep: nocnegosaTtesiHn 3aBUCUMOCTU

BbBeneHue 7



" S
HenpeKkbCHaATOCT (KOHTUHIOUTET)

= Vges: Mankata npomsiHa B cneumMdukaumsaTa ga uma
3a pes3ynTar:

- MPOMEHN B CaMO HSKONKO Moayna
- Aa He 3acsra apxuTekTypaTa

m [lpumep: KOHCTaHTK -> const MaxSize = 100

m KoHTpa-npumep: ?

BbBeneHue 8



" I
[lpoTekuus

= /ges: BNIUSSHNETO HA HEHOPMANHO CbCTOSIHME MO
BpEME Ha U3MbJIHEHNE ce orpaHM4aBa A0 HSKOMKO
Moayna

m [lpumep: BannanpaHe Ha Bxoda

m KoHTpa-npumep: ?

BbBeneHue 9



[1Ba BaxHM npuHUMNa 3a
pa3paboTka Ha codpTyep

KISS: Keep it simple
& stupid

[lo00bpiKa:.
mPa3bupaemocT
mKomMno3npyemocT
m/lekoMnosnmpyemocT

smai 1S Beautiful

[OpHa rpaHuua 3a cpeaHmsa pasmep
(pegoBeTe KoA) Ha onepauud
(meton) [Lorenz’93]:

Smalltalk — 8

C++- 24

Java, C# ?

[1o00bpiKa:.
m/leKkoMno3nmpyemocT
mKoMno3npyemocT
mPa3bnpaemocTt

BbBeneHne 10




" S
OOeKTHO-OpMEeHTUpPaHO

nporpamupaHe (OOMN)

m [ledomHMUMA Ha €3UKOBO HUBO
KIlacC
00eKT
HacregaBaHe

m JedpuHMUMA Ha KOHLUENTyanHoO HUBO
abcTpakuus

generauug

Kancynauug

CKpuBaHe Ha UHPopMaLungd
NnepapxmMyHoCT

BbBeneHne
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HednHnuma Ha eaMKoOBO HUBO
Ha OOI1: obekT

Operations

[iniﬁali|zaliun j
(I’uncﬁTns )

(prncedures ]

[ private

Elements

[ | state variables
[ ] fabrels

[ | pointers
[ ] data

[ | arrays

12



HednHnuma Ha eaMKoBO HUBO
Ha OOI: knac

(initialization )

(:update

(:mrreﬁmleig ht )
|

( photosynthesis )

Leaf Class

""" i I |
i LryWeight i
1 1
) : Errawiion il

|

1

1

i (update Weight )y
1 1

Leaf

Leaf

(iniialization )
|

(:u?date )

( currentWweight )

[::pllmtﬂsynm esis )
(update Weight )

oryEight (initialization )

]
Brwrcrc ] C l.I|III[|ﬂtE ::]

C currentWeight ::1

( pllmtnsynm esis |
(update Weight )

Dryieight

Srurcawrice

BbBeneHne
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"
HJeduHNUMA Ha KOHUenTyanHo
HuBo Ha OOI1: abcmpakyus 1/2

abcTpakuma - NpakTuKaTa Ha npeHebpersaHe Ha
netannuTe, Taka 4e MoOXXeM [ia ce CbCPeaoTOUYnUM
BbPXY KNOYOBOTO MNOHATUE

" I3BnnyaHe Ha Han-BaXHUTe OeTaunm 3a erieMeHT unu
rpyna efieMeHTn, 4OKaTO HECBLLLECTBEHNTE AeTaunm ce
UrHopupar."

Edward Berard

“INpouechbT Ha onpegensiHe Ha ooLwKM Moaenn, KOUTo umat
cucTemMaTu4HU NPOMEHU; eaHa abcTpakuusa npeacTaBnsiBa
o6l Moaden u npegocTaBs cpeAcTBa 3a onpegensHe Kow
BapuaHT ga ce usnosnsea.”

Richard Gabriel

14



"
HeduHnumna Ha KoHUenTyarnHo
HuBo Ha OOIl1: abcmpakuyusi 2/2

NMpumep 3a adbcTpakums:

m LLJabnoH: onalika ¢ npmoputeTu
m BaxxHn getavnu:

ObIMKNHA

enemMeHTn B onaiwikaTa

onepauumn 3a gobassiHe / npemaxBaHe /
HaMUPaHE Ha efIEMEHT

O Bapmauvwl Ha MMIJ1IeEMEHTaUNA. CBbP3aH CIMNCHbK
CrnpdaMoO MacuB, CTEK; OlallKa
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"
OedmnHnuma Ha KoHUuenTyanHO HUBO Ha
OON: kancynauyus, ckpusaHe Ha
UHopmMayus

B CKpueaHe Ha UH(hopmayusi — CKpuBaHe Ha 4acTu Ha
abcTpakuusaTa B paMKnTe Ha obekTa

m Karncynauyus - CKpBaHe Ha OAM3anHEPCKU peLleHnda B
nporpamarta, KOUToO ca Han-BeposATHO MoraT Ada ce
NPOMEHSAT, KaTo MO TO3M HAYMH 3alumMTaBa 1 Apyru 4actu
Ha nporpamara, ako An3anHbT BMNOCNEOCTBUE CE NPOMEHMW.
BknouBa ckpusaHe Ha UHgopmauyus N Kancynauua Ha
oeTaunu no npeacraBdHeETO Ha oaHHUTe. KancynoBaHe Ha
BCUYKM YaCTU HA egHa abcTpakuusa B paMKUTe Ha eaunH

Krnac-KOHTeuHep. Leaf Class
r————=—=—=—== i L i
u anIMep: l::iniﬁalilzaﬁnn B gk
I:: e :j ST W R T T

curr EI'I-tWEig hi
(Courren p

I:: photosynth Esis:j
i { update Weight )
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" A
HJeduHnumna Ha KoHUenTyanHoO HUBO
Ha OOI: uepapxuu

m Abcmpakuyuu, noopeodeHu rno peo Ha paHao8e usu

HUBa
Nepapxus Ha Knacose Nepapxusi Ha obekmu
. leafClass | Plant
( inkialization )] i|:| Oy i i
(Lupdate e . ¢ y Leaf
(“curentweight I |
== | =Ll
' ' ' ¢ Y Root
Leat(C) Class  Leat (08 Cass geaa
(photosynthesis); i (gl ) i
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o
negﬂHMU‘Mﬂ Ha €e3NKOBO HUBO HaA

OOIl : HacnieOsi18aHe

Leaf Class

C inilializa!ion :) : I:I £ Ve aFiT

C update ) : I:I Enrorvricf
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( phcooines ) |
1
1
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_____ r====7=1
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photosynthesis : :

J
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photosynthesis i fo5 497 Hi 8 505

update Weight update Weight
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" A
Cb30asaHe Ha nood-murioge Cnpsimo
umMnieMeHmauuoHHO HacsieosigaHe

OuepTaHu ca aBe rofieMu rpynun HacrneasBaHe:
m Cb3pgaBaHe Ha nog-tunoBe (Sub-typing)

Jlornyecka knacudukauma Ha B kato nogtun Ha A. Hapuya ce
CblUO HacrsedsieaHe Ha uHmMepagheucu. A 0GUKHOBEHO €
abcTpakTeH knac (mnu nHtepdenc B Java). Becuyukn (mnu nodutu
BCUYKM) onepauun Ha A ca npunoxumu B B. Moxem ga
nsnonssame B Bmecto A. Hue Yyecmo moxxe Oa Hacrieoum u
HAKOU umeMeHmayuu Ha A.

s AMnnemeHTauMOHHO HaclneAasiBaHe

3nonssame u3nbiHEHMETO (MMNNIEMeHTauuAaTa) Ha A 3a
ynoobcteo B B. A yecTo e KOHKpeTeH krnac. Camo HAKou
onepauuun ot A ca npunoxummn B B. Hau-eeposimHo Hsma 0a
MoOXxeM 0a u3nosizgeame B Ha msacmomo Ha A.

m Cb3gaBaHeTo Ha nop-tunoBe (Sub-typing) e OK, npu ycnosue
4ye KnacudukauudaTa e sanmaHa.

m VIMnnemeHTauMoHHOTO HacnegsBaHe e auckycnoHHo 3a OO,

21



" S
[1Be rmaBHU NPUYNHK Oa

non3BamMe HacneasiBaHe

m C Luen MHO20KpamHo u3rnosi3eaHe Ha Koo — no-
cneuuanu3anpaHn Knacose moraT ga HacnegsisaT obulaTa
BeEpcusi Ha Knaca n ga 0obaBaT HoBa OYHKLMOHANHOCT

m C uen nonumopghussbM — HaNp. ako NpernexgamMme Crmcbk
OT pa3nunyHu Tunose Shape obekTn n Bukame display() 3a
BCEKK OT TaX. [1pn nncaHeTo Ha Knaca He no3HaBamMe BCUYKU
TMNnoBe Shape nogknacoBe, KOUTO APYr MOXe Aa Hanuule.

m [MlonumopHN N3IBUKBAHUA HA METOAUN Ca Bb3MOXHMU
camo 3a MeToauTe Ha eKsemnnspa (He Ha Knaca)!

22



" S
HDeduHUUUA Ha KOHUEeNnTyanHo
HnBo Ha OOI1: denecauusi

Tpu Ha4yMHa ga u3non3Bame MHOroKpaTHO KNacoBe:

m [la reHepanusmpame A, o0OMKHOBEHO Ype3 napamempusauus,
Taka 4ye ga npmbaBnm HoBa PYHKLMOHASTHOCT KbM
NbpBOHaYanHarta 3a A

m []a cb30adem Ho8 Krac B koumo deneaupa U3nb/IHEHUEMO
Ha oriepauyuu KbM A, Ype3 u3leukeaHe Ha MemMoou Ha obekm
Ha Kraca A, pegbepupaH om rnpomMeHsiuea Ha eK3eMrisispa
(instance variable). B mozaea ce Hapu4a kriueHm Ha A.

m /[]a cb30adem Hoe Knac B koumo Hacrniedsiea A. B moeasa ce
Hapuya rnookrnac Ha A.

m [nckycusa — 3A u rNNPOTUB?

23



" S
Penauun ot tmn I1S-A n HAS-A

m A Renault IS-A Car.
m A Renault HAS-A Garage.

public class Car { }

public class Renault extends Car {
private Garage homeGarage;
public void park(int howFast) {

homeGarage.park(4);
/| Delegates parking to the Garage

}
}

24



| — Wsmounux: Java Certification Book

KoraTo pedepupame gageH obekrt: 1/2

m [IpomeHnmBaTa-pedepeHUna MoXe ga obae camo
OT €dWH TUM, N BEOHBX AeKnapupaHa, ToO3U TUM
HUKOra He MOXe [a ce NMPOMeHS (BbIMPEKN Ye
pedepnpaHnUAaT 00eKT MoXe ga ce npomMmeHu!)

m PedpepeHumnsaTa e npoMeHnmMBa, Taka Ye MoXe aa
6bOaT npeHaco4vyeHa KbM OpYyrn obekTu (0OCBeH ako
He e geknapupaHa kato final).

m [MNbT Ha pedepeHLUndaTa onpeaensa MeToamTe,
KOUTO MoraT Aa 6baaT U3BMKaHu B pedepupaHus
00EKT.

25



| — Wsmounux: Java Certification Book
KoraTo pedepupame gageH obekr: 2/2

m PedpepeHuuata moxe ga coum KbM NMPOU3BOSEH
OOEKT OT CbLUMA TUMN KaTO TO3M Ha AeKrnapupaHe Ha
pedepeHumnsaTa, UNn KbM He2o8 nood-mun'

m [IpomeHnuBaTa-pedepeHUnss Moxe aa obae
aeknapupaHa kato class unu interface (ako e
NHTEPMENC, TS MOXXE a COYM KbM BCEKM ODEKT Ha
Krnac, KOUTO uMneMeHmupa mo3u UHmepageuc)

26



" S
[ lpegedunHmnpaHe Ha metoa

(method overriding) 1/3

m MeToa Ha ek3emnnspa B NoOA-Kac CbC chbllaTa
CUrHaTypa v TUnN Ha peayrnraTta KakTo Te3n Ha MeToaa
Ha cynep-Kknaca npegeduHupa (overrides) metoda Ha
cynep-knaca.

m CrNCBKBLT C apryMmeHTn TpssbBa TOYHO Aa CcbBrnaga C
TO31 Ha npegeduHupaHus (overridden) meton, nHade
- overloaded method!

m BpbuwaHuart tun TpsibBa ga 6bae cbLlunsa KaTto, uau
100-mur Ha, BpbLlaHUa TUM Ha OPUrMHaNHUS
npegeduHMpaH MeTod Ha cynep-kKnaca.

27



" S
[ lpepemuHmnpaHe Ha meTtoa

(method overriding) 2/3

m HMBOTO Ha OOCTbN HE MOXe Aa 6bae Mno-
PECTPUKTUBHO OT TOBA Ha npeaedunHnpaHnsa meTto,
HO MO>XE pa 6bae no-manko pecTpuKTUBHO!

m Instance meToamMTe MoraT Aa ce npegeduHupaT, camo
aKko Te ca HacrnegeHu oT noj-knaca:

B cbLiMa nakeT Ha cynep-kKnaca n He ca MapKupaHu
KaTo private nnm final.

B pa3nnyeH nakeT n He ca mapkupanu kato final, HO
ca public nnu protected

28



peaedPunHnpaHe Ha MeToq
method overridin%) 3/3

m [IpegedunHupawmnaTt metog MOXXE ga xBbpna unchecked
(runtime) exception.

m [IpegedunHupawmaTt metog HE MOXXE ga xBbpnsa checked
exceptions, KOUTO ca HOBU UJTU MO-WUPOKU OT TE3UN B
npeaeduHuUpaHua metog ( Hanp. MeTof C
FileNotFoundException ot meton ¢ SQLEXxception).

m [IpegedunHupawmnaTt metogq MOXXKE ga xBbpna mo-mecHu
us1u no-mMaJsiko N3Kno4yeHums!

m He moxeMm aa npeHanmcame final metogn.
m He MoXeM aa npeHanmceame static metogu.

m AKO MeTOod He MOXe [a ce Hacreau => TOU He MOXe fa ce
npegedunHupa

29



"
3BnkBaHe Ha MeTtoda OT cynep-

Kiaca BMeCTO nNpeaeduHmnpaHns

public class Car {
public void park() { }
public void showltself() {
I/l Useful printing code goes here

}

}
class BMW extends Car {

public void showltself(){
I/l Take advantage of Car code, then add some more
super.showltself(); // Invoke the superclass code
I/l Then do BMW-specific print work here

}

30



"
[lpeaed®uHuUpaHe ¢ KoBapuaHTEeH TUN

m KoraTto nogknac npegedouHupa Metof, Ton TpsibBa aa
cnasm TOYHO curHaTypaTta Ha MeToda B cynep-Knaca

m Covariant return - oT Java 5 Hacam, MoXxeM aa
NPOMeEHsIME BPbLUAaHUA TUMN HA nNpeaedUHNpaHns
MEeTOoA, HO cCaMO ako TOM € NnoAd-Tun Ha AeKknapupaHus
TWUMN Ha BpblUAHe B cynep-knaca

class Alpha {
Alpha doStuff(char c) {
return new Alpha();

}
}

class Beta extends Alpha {
Beta doStuff(char c) { // legal override in Java 1.5+
return new Beta();

}

} 31



" A
3non3saHe Ha static

m /I3non3same static MeToau 3a peanuanpaHe Ha NnoBegeHune,
KOUTO HE 3aBUCKU OT CbCTOAHMETO Ha eK3eMMnnapuTe Ha Knaca

m /I3non3Bame static npomeHnueKu 3a gaHHW cneunuUyHK 3a
Knaca, a He 3a eK3eMmnngdpa — Takasa NpoMeHNnMBa Mma camo
elHO Konue; static npoMeHausume ca crnooesieHU om
obekmume Ha Krnaca.

m Bcuyku static npomMeHNMBKM npeHagnexart Ha Krnaca, a He Ha
0DeKT Ha To3u Knac

m static meToa He MOXe Oa paboTn AMPEKTHO C instance
variable — Hanp., main() ce Hy)xgae oT pedepeHLUNda KbM
00eKT, 3a Aa non3sa NMPOMEHINBUTE MY

m 33 JOCTbIM A0 CTaTUYHN NPOMEHT.: nmeKnac.ctaTtllpomeHn
m Static metoguTe He moraT ga nosnaseart this n super.

32



" J
[lpegeduHMpaHe 1 ckpuBaHe Ha MeToaun

m AKO noj-knac geduHupa MeTof CbC cbhllata curHaTypa KaTo
Ta3n Ha MeTof B cynep-knaca, To MeToabT B Noj-knaca
CKpuea TO3W B cyrnep-knaca

m Bepcuarta Ha cKpuUtua mMeTon 3aBMcK OT TOBa Adanun ce
obpbLUaMe KbM HEro B cynep-kKnaca unm B nog-kraca

public class Cat extends Animal {
public static void testClassMethod() {

public class Animal { System.out.printin(*Class method in Cat.");

public static void testClassMethod() {
System.out.printin(“Class methodiin
Animal."); } :

—

public void testinstanceMethod() {
System.out.printin(“Instance fnethod in
: Cat."); } !

l : : , : : |
public void testinstanceMethod() {! public static void main(String[];args) {
Cat myCat = new Cat(); I

System.out.printin(“Instance method _ _
I Animal myAnimal = myCat; |

in Animal."); } L ' |
---- Animal.testClassMethod(); |

} myAnimal.testinstanceMethod();!}



"
Overloaded (CbBMECTHO MU3Non3BaHn) METOAM:

m Overloading pa3spewasa cb8MecmHOMO U310siI38aHE Ha
Memoou ¢ e0HaKeo umMe, HO C pa3fiudHuU apaymeHmu
(onyuoHarHo, ¢ passiudeH mur Ha epblUaHe)

m Overloaded metognte TPABBA ga npoMeHAT cnncbka
OT apryMeHTH

m Overloaded metognte MOI'AT ga NpoMeHAT Tuna Ha
pesynTara.

m Te MOI'AT ga npomMeHAT moandukaTopa 3a OOCTbI.

m Te MOI'AT ga geknapupat HOBM UK NO-LUMPOKU
checked exceptions.

m MeTog moxe ga 6bvae overloaded 8 cbwus Knac usau 8
100-K/1ac.

34



H — Wsmounux: Java Certification Book
KOHerTHI/I A aGCTpaKTHI/I NMpumMepun
Ha extends n Implements

interface Bounceable

void bounce( ) : abstract Ball implements Bounceable

volid setBounceFactor(int bf);
/*no methods of

Bounceable are
implemented
in Ball */

void beSpherical( ){}

class Tire implements Bounceable class BeachBall extends Ball
public void bounce( ){ } public void bounce( ){ }
public void setBounceFactor (int bf) { } public void setBounceFactor (int bf){ }

/*beSpherical is not abstract
so BeachBall is not
required to implement it.*/

35



| _ Wsmounux: Java Certification Book

[TpuMepun Ha NpaBUNHN N TPELLHN
OeKnapaumm Ha Knac n nHTepgenc

class Foo {}// OK

class Bar implements Foo { } // No! Can't implement a class

interface Baz {} // OK

interface Fi{}// OK

interface Fee implements Baz { } // No! Interface can't implement an interface
interface Zee implements Foo { } // No! Interface can't implement a class
interface Zoo extends Foo {} // No! Interface can't extend a class

interface Boo extends Fi {} // OK. Interface can extend an interface

class Toon extends Foo, Button {} // No! Class can't extend multiple classes
class Zoom implements Fi, Fee {} // OK. class can implement multiple interfaces
interface Vroom extends Fi, Fee { } // OK. interface can extend multiple interfaces
class Yow extends Foo implements Fi { } // OK. Class can do both

36



"
[1nHaMNYHO N3BUKBAHE Ha MeToA

m [InHaMNYHOTO N3BUKBAHE HA MeTof (dynamic
method dispatch) e mexaHn3bMm, Npu KOUTO
peLlEeHNETO 3a ToBa Kon npegedunHnpaH metoq aa
ce N3BMKa ce B3emMa No BpeME Ha U3NbIHEHNE

m Taka Java nMmnnemeHTupa run-time nonnmoppuabm

m Bepcusita Ha npegedunHnpaHna meTo ce onpeagens
OT muna Ha pegepupaHusi ob6ekm, a He muna Ha
pegepeHyusima KoM obekma

37



. 'Iprvlep

class A {void callme() {System.out.printin("Inside A's callme method");}}
class B extends A {
/Il override callme()
void callme() {System.out.printin("Inside B's callme method");}
}
class C extends A {void callme() {System.out.printIn("Inside C's callme
method");}
}
class Dispatch {
public static void main(String args[]) {
A a = new A(); // object of type A
B b = new B(); // object of type B
C c = new C(); // object of type C
Ar; /I obtain a reference of type A
r = a; // r refers to an A object
r.callme(); // calls A's version of callme
r =Db; // r refers to a B object
r.callme(); // calls B's version of callme
r=c; /l r refers to a C object
r.callme(); // calls C's version of callme

38



" A
KonBepTupaHe Hagony (Downcasting)

class Animal {
void makeNoise() {System.out.printin("generic noise"); }

}

class Dog extends Animal {
void makeNoise() {System.out.printin("bark"); }
void playDead() { System.out.printin(" roll over"); }

}

class CastTest2 {
public static void main(String [] args) {
Animal [] a = {new Animal(), new Dog(), new Animal() };
for(Animal animal : a) {
animal.makeNoise();
if(animal instanceof Dog) {
Dog d = (Dog) animal; //need casting to the ref. var.!
d.playDead(); // try to do a Dog behavior

}

} KoHBepTupame Hagony
OK, 3awoTo TyK no AbLPBOTO Ha
} animal instanceof Dog HacneagsBaHe A0 no-
} neumncnyeH Knac




" J
He pa3dyntante camo Ha komnunartopa!

class Animal { }
class Dog extends Animal { }

class DogTest {
public static void main(String [] args) {
Animal animal = new Animal();
Dog d = (Dog) animal; // compiles but fails later
// with run-time java.lang.ClassCastException

®String s = (String) animal; // cannot compile!
/[ animal can't EVER be a String

}

Downcasting npedrnonaaa, 4e rno-KbCHO e
8b3MOXXHO Oa ce u3euka ro-crieyuguyeH Memoo

40



" J _
KonsepTtupare Harope (Upcasting)

m 3a pasnuka ot downcasting, upcasting (KoHBepTUpaHe
Harope no AbPBOTO Ha HacsiedsieaHe) pabomu HesI8HO

m [lpy upcast HMe HesABHO orpaHn4yaBame 6posi Ha
Bb3MOXXHUTE METOAMN, AoKaTo npu downcast e
8Bb3MOXXHO M0-KbCHO 0a u3suKkame ro-crieyugbuyeH
Memoo:

class Animal { }

class Dog extends Animal { }
class DogTest {

public static void main(String [] args) {
Dog d = new Dog();
Animal al =d; // upcast ok with no explicit cast
Animal a2 = (Animal) d; // upcast ok with an explicit cast

}
} 41



" B
KOHCTpPYKTOPU Ha Knac

m Bceku knac, gopu n abetpaktHmnat, TPABBA Oa
UMa KOHCmMpYyKmop.

m KOHCTpyKTOpUTE B Java HAMAaT TUM Ha BpblUaHe
m /IMeHaTa nm NnoBTapAT MMETO Ha Knaca

m Bepura Ha nanbnHeHne Ha KOHCTPYKTOPW:

Bcekn KOHCTPYKTOP BMKa KOHCTPYKTOpPA Ha CBOS cynep-
Knac c (HeaBHO) obpbLieHne KbM super()

Hakpas ce n3BukBa KOHCTpykTOpa Ha Object (Object e
nocrnegHuUsAT cynep-Krnac Ha BCUYKU KracoBe)

Ha npomeHnuBuUTEe Ha ek3emnnsipa (0bekra) ce gasar
SIBHUTE UM CTOMHOCTU (a He no nogpasbuparHe)

42



" I
[1pyrv npaBuna 3a KOHCTPYKTOPW

m KOHCTPYKTOpUTE MOoraT Aa umMaT BCSKakKbB AOCTbIM, BKI.
private.

m AKO B KOZla Ha Knaca He OnuLeM KOHCTPYKTOP, TO
KOMNMNAaToOp®bT LWe reHepupa aBTomaTnyHo default
KoHcmpykmop BE3 API'YMEHTU

m [1py 06pbLUeHne KbM super() unu this() moraT ga ovaar
OOCTbIMBaHU caMO CTaTUYHU NPOMEHNNBU N METON

m AGCTpaKTHUTE KNacoBe UMAT KOHCTPYKTOpWU

m EQVMHCTBEHUAT HAUYMH Ja u3BMKaMe KOHCTPYKTOp € Aa ce
OOBbpPHEM KbM HEro OT APYr KOHCTPYKTOP

m KoHCcmpykmopume He Mo2am 0Oa ce Hacsiedsisam — me
He ca Memodu u He MOo2am 0a ce rnpedeguHupam
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" S
EBpuctukmu [Roger Whitney]

EaonH knac Tpsabea ga obxealwa egHa U caMmo eHa
abcTpakuyma ->

Krnac = abcmpakuusi

[OpbXxTe cBbp3aHUTE NoOMeXay CuU JaHHW N NOBEeAEHME Ha
eHO MACTO - abcTpakumuaTa e JaHHU U noBeaeHme
(MmeToawn) = Karicyrnauyus

Bcuukn gaHHM TpssbBa ga ca CKpuTtu BbTpe B 0beKkTa =
CKpuBaHe Ha MHopMaLums

[la3eTe ce OT Knacose, KOUTo MMmaT MHOro MetToau 3a
OOCTbMN, onpeaeneHn 4ypes nybnmuyHmsa cm nutepdenc.
MHoroto metogu npegnonarar, Ye CBbP3aHUTE C TAX
OaHHW U NoBedeHNe He ce CbXpaHsaBaT Ha €OHO MACTO.
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[MpobnemMbT Ha ,,boXecTBEeHUNA
knac“ [Roger Whitney] (1/2)

m Pasnpegenete cuctemHata YHKLMOHANHOCT XOPMU30HTarHo,
KOMNKOTO € Bb3MOXXHO MO-paBHOMEPHO TakKa, Ye KIlacoBeTe OT
Hal-BMCOKO HMBO Ja noaendat paboraTta cu No egHaKkbB
HaYUH.

m He cb3gaBaunTe 60XXecTBEHM (BCEMOIbLLM) KIlacoBe N 006EKTH
BbB BalwlaTta cucrema. bbaete MHOro NnogoO3pUTENHN KbM
Knac, 4ymeTto ume e Driver, Manager, System, nnu
Subsystem

m [laseTe ce OT KnacoBe, KOUTO MMaT TBbPAE MHOroO He-
KOMYHUKaATMBHO NoBeAeHNe, KOeTO 03Ha4YaBa MeToau, KOUTO
paboOTAT Ha NOAMHOXECTBO OT MNosieTa 3a JaHHKW Ha Knaca.
TaknBa KracoBe YecTo ce NposiBABaT Ype3 He-KOMYHUKATUBHO
noseaeHue.
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[MpobnemMbT Ha ,,boXecTBEeHUNA
knac“ [Roger Whitney] (2/2)

Class A
method B
One Class thod C
IIl ]
thod B method A
=
solufon >~ T T T T T T TTTTTT
Class B
Data b
method D

method
method E
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" S
MeTpuku [Roger Whitney] (1/2)

m CpeaHa ropHa rpaHuvua Ha bpon peaoBse B
meToa: Smalltalk - 5, C++/Java - 15

m CpeneH 6pon Ha MeToam 3a Knac — Aa e ro-
ManbK oT 20

m CpepneH 6pon instance npomMeHNMBKU Ha
eksemnngapa (noneta, YneHoBe-gaHHW) 3a Knac
— a e Nno-MmanbK oT 6

m HMBO Ha BIIOXXEHOCT Ha nepapxuuTte 3a Kraca
(HUBO Ha NepapXnUYHOCT) — Aa € rno-marnko oT 6
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MeTpuku [Roger Whitney] (2/2)

m CpeneH 6pon Ha NMHUN-KOMEHTAap 3a MeTo —
aa e no-rongam ot 1

m bpoAaTt panopTyBaHu npodbnemu 3a Knaca ga €
HUCBK

m C++ KOObT Ma OT 2 A0 3 NbTU NoBeYe peaose
oT To3n Ha Smalltalk

m O0eMbT KOA LWe ce paswmpu npes3 nbpBaTa
NOSIOBMHA Ha NpoeKTa U cnagHe npes3 BToparta
NMOJSIOBMHA, TbI KATO NMpu peBroTaTa rpeLlkuTe u
npobnemuTe We 6baaT OTCTPaAHEHU
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Cebp3aHocT (coupling)

m CBBLP3aHOCT — METPUKA, NOKa3Balla CTENEHTA Ha
3aBUCMMOCT Ha KnacoBeTe eguH oT apyr. [1Ba knaca
ca CBbp3aHu, Korato MeToau AeknapupaHun B egnHuUgA
n3nonssat MeToan Unn YNeH-NPoOMeEHNNBMN,
OeknapupaHun B agpyrusa knac.

m OTHOLLEHNEeTO MOXKe Ja ce pasrnexaa u oT ABeTe
CTpaHV — 3aBUCUM U BNUSAELL, HO NPU BCUYKU
cryyau ce 6poun caMo egHaTa NoCcoKa.
MHorokpaTH1UTE no3oBaBaHMA KbM €0MH U CbLL, Knac
ce cuuTaT 3a edHO No3oBaBaHe.

m C uen nosBvwaBaHe MogynapHoOCTTa U MHAyuupaHe
Ha Kancyrnauusi, CBbp3aHOCTTa MeXay KracoBe
TpsibBa Aa 0bae cBexaaHa 40 MUHUMYM.
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CBbp3aHOCTTa KaTo MApPKa 3a B3aMMHa
3aBMCUMOCT Mexay moaynurte

m /IanuwHaTa n npekomepHa CBbp3aHOCT
MeXay KiacoBerTe:

BOAM [0 npeapasnonoXeH KbM rpeLuku
Kon

BpeAHa e 3a moaynapHOCTTa Ha
an3anHa

Bb3npensaTcTBa NoBTOpHAaTa ynotpeoba.
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" A
TunoBe MmoaynHa CBBLP3aHOCT
No pen Ha HeXXenaHoCT

PelieHue:
Decompose
the operation
into multiple
primitive
operations

m CBBbp3aHOCT No AaHHU (Han-cnabau
n3xog oT eauMH Moayn e BXond 3a

m CBBLpP3aHOCT No ynpaBneHUe < npegaBaHe Ha KOHTPOSIHU
MapKepu Mexay Mmoaynu, ¥aka ye eguH mMoayn
KOHTpONupa onpenensHeTo Ha nocnegoBaTeriHOCTTa Ha
CTbNKUTE 3a 0OpaboTka B Apyr Moy

m CBbp3aHOCT No rnobanHun gaHHu - Be U noBeye
MOAYNW CNOAENAT CbLUUTE rnodanHn CTPYKTYPU OT AaHHU

m CBBbpP3aHOCT NO BbTPELWHU AaHHU (HanU-CUITHA U Hau-
Marko xenaHa) - e4uMH MoAyn AUPEKTHO NPOMEHS
rnokanHuTe gaHHun Ha apyr moayn (kato C++ Friends)

m CBBLP3aHOCT NO CbAbPXKaHUe (M3BLH KnacaumsaTa) -
HAKOW UM BCUYKU OT CbAbPXXaHMETO Ha eanH Moayrs ca
BKITIOYEHU B CbAbpXaHMeTo Ha apyr (kato C/C++ header
CbaIZHOBe) BbBeneHue 51
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B _ U3zmoyHuk: 1) Object cebp3aHocm and Object
Koxeausi, chapter 7 of Essays on Object-
Oriented Software Engineering, Vol 1, Berard,
Prentice-Hall, 1993;

Koxe3 NA 2) SDSU & Roger Whitney:

m “Cohesion is the degree to which the tasks performed by a
single module are functionally related.” IEEE, 1983

m "A software component is said to exhibit a high degree of
cohesion if the elements in that unit exhibit a high degree
of functional relatedness. This means that each element in
the program unit should be essential for that unit to
achieve its purpose.” Sommerville, 1989

m TunoBe Ha Koxe3us P AR
cnyyanHa (Hamn-rowla) g 5 MEBH ;_; &
rioryyecka g, S
TemnoparnHa e
npoueaypHa Sl
KOMYHMKaLMOHHA 1\"\
MOAYITHa, fiBsiBalla ce KaTo pes3ynrtar 8,
dyHKUMOHanNHa (Han-gobpa)
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B _ Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

Cny4yanHa mopaynHa Koxe3us 1/2

m Manko nnm HUKaKBU KOHCTPYKTUBHU OTHOLLEHUA MEXY
eneMeHTuTe Ha MmoayJsia

m OOLWo cpeulaHe B 00EKTM:
ObekTbT He nNpeacTaBnsBa egHa OO KoHuenuus

CbbupaHe Ha 4YecTo M3Nos3BaH COpPC KO KaTo Knac,
HacnegeH Ypes MHOXECTBEHO HacneasiBaHe

m [lpumep:
class Eclectic{

public static int findPattern( String text, String pattern) {
// blah

}

public static int average( Vector numbers ) {
// blah

}
public static OutputStream openFile( String fileName ) {

/ blah

} BbBeneHne 53



" JEE— Wamounur: oo Paos Craseivos
Cny4yanHa mopaynHa Koxe3us 2/2
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B _ Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

Nornyecka koxesuna 1/2

m MoaynbT nsnbnHaBa Habop OT CBbP3aHn YHKLMK; NPU BUKaHE Ha
Moayna u3dbnpame efHa Ypes nogaBaHe Ha NapamMeTbp

m [logobHa Ha cBbp3aHOCTTa NO ynpaBrieHne
m PelweHue: nsonnpamnte BcAka yHKUMA B OTAENHU onepauunn

public void sample( int flag ) {
switch (flag ) {

case ON:
/l bunch of on stuff
break;

case OFF:
/l bunch of off stuff
break;

case CLOSE:
/l bunch of close stuff
break;
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" S
Ilornyecka koxesus 2/2

MoaoynbT U3nbiHaABa Habop oT
CBbpP3aHn PYHKLMN;

Npu BUKaHe Ha moayrna n3dupame
efHa 4Ype3 rnogasaHe Ha NapameTbp...

[lo koea?
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B _ Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

TemnopanHa Koxe3usa 1/2

m EnemeHTUTE Ca rpynupaHn B eguH obLy moayn, T KaTo Te ce
obpaboTBaT B paMKMUTE Ha CbLUUS OrpaHNUYeH nepunoa oT Bpeme

m [lonynapeH npumep:
"Initialization" mogynun, KOUTO ocurypsieat CTOMHOCTM MO
nogpasdbupaHe 3a MHOro obekTu

"End of Job" mogynun — 3a MHOro obekTu

procedure initializeData() {
font = "times"; windowSize = "200,400";
foo.name = "Not Set"; foo.size = 12;
foo.location = "/usr/local/lib/java™;

}

m PeweHue: Bcekn 06eKT 4a Mma KOHCTPYKTOP U OECTPYKTOP
class foo {
public foo() { Call these constructors/
foo.name = "Not Set": dgstructors from a non-object
foo.size = 12: oriented routine that performs a

foo.location = "fusr/local/lib/iaya e single, cohesive task .

11



" S
TemnopanHa kKoxe3us 2/2

ETRKAR orztrb‘cwmmmw ,’)Q{.

OtpenHn .quprKTOpM~ "End of Job" moaynu 3a

MHOro o0eKTu
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B _ Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

[MlpoueaypHa koxe3usa 1/2

m Acounmnpa obpaboTBalln eNeMEHTU Bb3 OCHOBA HA TEXHU
npoueaypHU nnn anropmTMUYHNU OTHOLLEHUS

m [lpouenypHuTte Moaynum ca cneundunyHn 3a oTAenHUTe
NMPUNOXEHUS

B KOHTEeKcTa Ha Moayna uarnexaa pasymMmHa

3BageHn OT KOHTEKCTa, Te3U MOAYNU N3rMneXxaaT CTPaHHO U
€ MHOro TpyaHo aa ce pasbepar

m Obave:

MoagynbT He MOXe aa ce pa3bepe 6e3 pazbupaHe Ha nporpamaTa u
CblLECTBYBaALLUNTE YCOBUS, KOraTo ce U3BUKBA TO3M MOAOY

[MpaBn mogyna TpyaeH 3a NpoMeHn 1 3a pasbupaHe
PeweHue: HanpaBeTe peausanH Ha cuctemara
m Class Builder cpewy Program writer
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B _ Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

[lpoueaypHa koxe3usa 2/2

MoagynbT HEe MOXe Aa ce pa3bepe be3 pasbupaHe Ha nporpamara u
CbLUECTBYBALLNTE YCNOBUATA, KOraTo ce U3BUKBA TO3N MOAYIT

[MpaBn Mmogyna TpyadeH 3a NPOMeHN U 3a pasbupaHe
m PeweHune: HanpaBeTe TOTAJIEH peansainH Ha cuctemaral
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AN3moYHuUK: 1) Object cebp3aHocm an d Object koxesusi, chapter 7 of

B — Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

KomyHuKaumoHHa koxe3usa 1/2

m Onepaunnte Ha moayn paboTAT BbpXy eauH
N Cbll BXOA4 HAOOpP OT AaHHU
n/ vnn

m ripomn3sexgat eaHn N Cobllt UAXOA4HUN OaHHW

PeweHue:

m /I3onnpanTte BCEKU eNieMeHT B OTAENEH
Moayn

m Pagko ce cpeula B 0OEKTHO-OPUEHTUPAHN
cucTemu, 3apaau nonmmopdpusma
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B _ Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

KomyHUKaumoHHa Koxe3us 2/2

m Onepaunnte Ha moayn paboTAT BbpXy eauH
N Cbll BXOA4 HAOOpP OT AaHHU

PeweHue:

m /IzonunpanTe Bcekn enneMmeHT B oTAENEH
Moaynu
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AN3moYHuUK: 1) Object cebp3aHocm and Object koxe3us, chapter 7 of

B — Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

MopaynHa Koxe3usi, AiBABaLla ce KaTo
pe3ynTtart (Sequential, Pipeline) 1/2

B [N Koxe3und, B KOUTO N3XoOHUTE OaHHU OT edHa
obpaboTKka cnyxaTt KaTo BXOAHW JaHHU 3a
cnegBawma enemMeHT

m Moayn, KouTo n3nbiHABa MHOXECTBO
nocrnegoBaTenHn PyHKUUN, KbOETO
nocrnegoBaTeNIHUTE OTHOLLUEHUA MeXOy BCUYKM
dyHKUMM ca npean3BUKaHN OT BbTPELLHU
npobnemun nnun npunaraHeTo banaHc mexay
BCUYKU QPYHKL U

PeweHue:
m [lekomnosmnpanTe Ha No-mManku moaynu
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" J
MopaynHa Koxe3usi, AiBABaLla ce KaTo
pe3ynTtarTt (Sequential, Pipeline) 1/2

PeweHue:
[lekoMno3unpauTe Ha NO-Mankm Mmoaynu

:| endinstall

N 3 3
| beginResolve |  resolve | endResolve Y j
/n /n jl \\\--..“;.--.".

‘I failResolve
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AN3moYHuUK: 1) Object cebp3aHocm an d Object koxesusi, chapter 7 of

B — Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

PyHKUMOHANHa Koxe3usd 1/2

m AKO onepauuute Ha Mmoayn morat aa ce
onuLlaT KaTto eaHa cneungunyHa QyHKUNS
No cbrnacyesaH Ha4ynH, Mo4ynbT MMa
dyHKLUMOHaNeH Koxe3und

m AKO He, MOOYNbT UMa MO-HUCHK TUM
Koxe3uns

m B eagHa OO cucrtema:

Bcska onepauymsa B nyonmyHnsa nHtepdoenc Ha
00eKT TpabBa aa 6bae PyHKUMOHAHO
CMNrioTeHa, KoOXe3nBHa

Bcekun obeKkT TpabBa ga npeacrasnsdBa e€aHa
KOXe3MBHa KOHLenuus
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N3moYHuUK.

1) Object cebp3aHocm and Object koxe3us, chapter 7 of

Essays on Object-Oriented Software Engineering, Vol 1, Berard, Prentice-Hall,
1993;

2) SDSU & Roger Whitney;

PyHKUMOHaNHa Koxe3usa 2/2

m AKO onepaumunTe Ha
Moayn moraTt ga ce
onuwaT KaTo egHa

cneundonyHa pyHKUMSA no

CbrlaCyBaH Ha4UH...
m B egHa OO cucrema:

Bcsaka onepauns B
nyo6nmnyHmns nHtepdenc Ha
0beKT TpsibBa ga 6bae
doyHKLUMOHaNHo cnnoTeHa,
KOXe3nBHa

Bceku obekT TpsibBa aa
npeacrasnsiBa eaHa
KOXe3MBHAa KOHLENLUS
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" S
SOLID npuHumMnu 3a npoeTtunpaHe
(3a camocmosimersiHa paboma)

m SRP: The Single Responsibility Principle
m OCP: The Open/Closed Principle

m LSP: The Liskov Substitution Principle

m |[SP: The Interface Segregation Principle
m DIP:  The Dependency Inversion Principle

Wsrounnk: Agile Software Development: Principles, Patterns, and Practices.
Robert C. Martin, Prentice Hall, 2002.
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" S
SRP: The Single Responsibility
Principle 1/2

m In object-oriented programming, the single responsibility
principle states that every object should have a single
responsibility, and that responsibility should be entirely
encapsulated by the class. All its services should be narrowly
aligned with that responsibility.

m The term was introduced by Robert C. Martin in his Principles
of Object Oriented Design, and his book Agile Software
Development, Principles, Patterns, and Practices - described
It as being based on the principle of koxeauns.

m The single responsibility principle is used in responsibility
driven design methodologies like the Responsibility Driven
Design (RDD) and the Use Case / Responsibility Driven
Analysis and Design (URDAD).

MamoyHuk: http://en.wikipedia.org/ 68
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SRP: The Single Responsibility
Principle 2/2

m Example: consider a module that compiles and prints a
report. Such a module can be changed for two reasons:
First, the content of the report can change.
Second, the format of the report can change.

m These two things change for very different causes; one
substantive, and one cosmetic. The single responsibility
principle says that these two aspects of the problem are
really two separate responsibilities, and should therefore be
In separate classes or modules. It would be a bad design to
couple two things that change for different reasons at
different times.

m The reason it is important to keep a class focused on a single
concern is that it makes the class more robust. Continuing
with the foregoing lNpumep, if there is a change to the report
compilation process, there is greater danger that the printing
code will break if it Is part of the same class. 69



= S
OCP: The Open/Closed Principle 1/2

m The open/closed principle states: "software entities
(classes, modules, functions, etc.) should be open
for extension, but closed for modification”;

m An entity can allow its behavior to be modified
without altering its MI3To4HuMK code.

m This is especially valuable in a production
environment, where changes to /13To4HKK code
may necessitate code reviews, unit tests, and other
such procedures to qualify it for use in a product:
code obeying the principle doesn't change when it
IS extended, and therefore needs no such effort.

MamoyHuk: http://en.wikipedia.org/ 70



OCP: The Open/Closed Principle 2/2

m Meyer's Open/Closed Principle - in his 1988 book Object
Oriented Software Construction: once completed, the
Implementation of a class could only be modified to correct
errors; new or changed features would require that a
different class be created. That class could reuse coding
from the original class through HacnegssaHe. The derived
subclass might or might not have the same interface as the
original class - advocates implementation HacriedsgaHe — the
existing implementation is closed to modifications, and new
Implementations need not implement the existing interface.

m Polymorphic Open/Closed Principle - Robert C. Martin's 1996
article "The Open-Closed Principle" redefines it to refer to the
use of abstracted interfaces, where the implementations can
be changed and multiple implementations could be created
and polymorphically substituted for each other - advocates
HacnegsiBaHe from abstract base classes. The existing
interface Is closed to modificationggmounux: http://en.wikipedia.orgi
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LSP: The Liskov Substitution Principle

m Barbara Liskov in a 1987: Let q(x) be a property provable
about objects x of type T. Then g(y) should be true for
objects y of type S where Sis a subtype of T.

m Liskov's notion of a behavioral subtype defines a notion of
substitutability for mutable objects; that is, if S Iis a subtype of
T, then objects of type T in a program may be replaced with
objects of type S without altering any of the desirable
properties of that program (e.g., correctness).

m Behavioral subtyping is a stronger notion than typical
subtyping of functions defined in type theory, which relies
only on the contravariance of argument types and covariance
of the return type:

Contravariance (converting from narrower to wider) of method
arguments in the subtype.

Covariance (converting from wider to narrower) of return types in the
subtype.

No new exceptions should be thrown by methods of the subtype,
except where those exceptions are themselves subtypes of

exceptions thrown by the methods of the supertype. 2
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ISP: The Interface Segregation Principle

m The ISP was formulated by Robert C. Martin for Xerox. Xerox
had created a new printer system which could perform a
variety of tasks such as stapling a set of printed papers, faxing,
and so forth. The software grew it became harder and harder
to change - there was one main Job class that was used by
almost all of the tasks. Anytime a print job or a stapling had to
be done, a call was made to some method in the Job class.
This meant that the Job class was getting huge or 'fat', full of
tons of different methods which were specific to a variety of
different clients.

m Martin suggested that they add a layer of interfaces to sit
between the Job class and all of its clients. Using the
properties of the Dependency Inversion Principle, all of the
dependencies could be reversed. Instead of having just one
'fat’ Job class that all the tasks used, there would be a Staple
Job interface or a Print Job interface that would be used by the
Staple class or Print class, respectively, and would call
methods of the Job class. M3amoyHuk: http://en.wikipedia.orgj
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DIP: The Dependency Inversion Principle

m Coined by Robert C. Martin in 1996

m DIP refers to a specific form of decoupling where
conventional dependency relationships established
from high-level, policy-setting modules to low-level,
dependency modules are inverted (e.g. reversed)
for the purpose of rendering high-level modules
iIndependent of the low-level module
Implementation details.

m DIP states:

m A. High-level modules should not depend on low-level
modules. Both should depend on abstractions.

m B. abstractions should not depend upon details.
Details should depend upon abstractions.

MamouHuk: http:/len.wikipedia.orgh



SOLID Class Design Principles

m SRP: The Single Responsibility Principle
m OCP: The Open/Closed Principle

m LSP: The Liskov Substitution Principle

m |[SP: The Interface Segregation Principle
m DIP:  The Dependency Inversion Principle
Homework:

http://butunclebob.com/files/SDWest2006/AdvancedPrinciplesOfClassDesign.ppt
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