OOBbEKTHO-OPUEHTUPOBAHHOE
nporpamMMmpoBaHmne

XV. MpuHuunsl SOLID
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https://youtu.be/7YpFGkG-u1w?t=1413
http://www.youtube.com/watch?v=7YpFGkG-u1w&t=1412

“I'puc [David Gries|] B ”HTEpBBIO CKa3al, ''Teneph, NOCIE TOrO, KaK
BCE ATH y:KacHbIe A3bIKH (Kak C u C++) ucuesnnu, Mbl MOKEM YUUTh
PaBUWJIBHO NporpamMmupoBarb. Vcronbs3ysa sA3bIk Java Mbl ydyum
JIO/ICH HACJIEIOBAHUIO, ACTIETAllMy U MPUBEICHUIO TUITOB Mepex TeM,

" 9

KakK YYUM HUX IINCATh IIUKJIbI .

A. Cmenanoe



“The SOLID principles are not rules. They are not laws. They
are not perfect truths. The are statements on the order of "An
apple a day keeps the doctor away." This is a good principle, it
1s good advice, but it’s not a pure truth, nor is 1t a rule.”

R. Martin

http://www.objectmentor.com/resources/articles/Principles and Patterns.pdf



http://www.objectmentor.com/resources/articles/Principles_and_Patterns.pdf

[MpuHUMNBI An3anHa KrnaccoB

e EOMHCTBEHHOM OTBETCTBEHHOCTHU

o Single Responsibility Principle (SRP)
e OTKpPbLITOCTU/3aKPbITOCTU

o Open/Closed Principle (OCP)
e [loacTtaHoBKK

o Liskov Substitution Principle (LSP)
e PasgeneHusa nHtepdgemnca

o Interface Segregation Principle (ISP)
e VlHBepcUN 3aBUCMMOCTEN

o Dependency Inversion Principle (DIP)



CuMmnTOMBI

o KocHocTb (rigidity) — CTOMKOCTb K UBMEHEHNAM

o XpynkocTb (fragility) — HeyCTONYMBOCTL NPU MasrienLmnx
N3MEHEHNSIX

e HenoaBumxHocTb (immobility) — HenepeHocMMoOCTb Koda
N3 NpoekKTa B NPOEKT

o BA3KOCTb (viscosity) — CNOXXHOCTb B MPUMEHEHUN
“NpaBUNbHLIX" NPaKTUK K Koa4y



OCHOBHbIE NPN4YNHbl BOSHUKHOBEHNA CUMITTOMOB

Uacto usmeHAOWMECA TpeboBaHMA K Au3anHy MOpOoXOakoT
CINOXHble  UEernoYykn 3aBUCUMOCTEN, pAobaBrieHMe  HOBbIX
3aBUCUMOCTEMN C KaXObIM U3MEHEHUNEM.

Crnocob ©OopbObI C pgerpagaunen [aOusamHa NPUNOXEHUS
yrnpaBrieHue 3aBUCUMOCTAMMU C MNOMOLLbIO BrIOKMpOBaHUA NyTen
NPOHUKHOBEHMA 3aBUCMMOCTen B am3anH (dependency firewall).



Open Closed Principle (OCP?¥)

“A module should be open for extension but closed for modification”.

HeobxogMmo M3MEHUTb MNOoBeAEHWE MOAYIMA, HE MeHSAs
ero ucxogHbln Kopd. Krnwdy K [OOCTMXKEHUK TaKoro
adbdekTa — B abcTpakuumm.



CTpykTypHOE peweHmne (OCP)

struct Modem { void LogOn(

enum Type { Modem &m,
hayes, courrier, ernie} type; string& pno
}s :

struct Hayes { string& user,
Modem: : Type type; string& pw)

/] .. {

}; if(m.type == Modem: :hayes)

struct Courrier { DialHayes((Hayes&)m, pno);
Modem: : Type type; if(m.type == Modem: :courrier)
RS DialCourrier((Courrier&)m, pno);

}s

struct Ernie { if(m.‘pre == Modemfzer'nie)
Modem: : Type type; DialErnie((Ernie&)m, pno);
/] .. /] ..

}; }



«function»
LogOn

«interface»
Modem

+ Dial(pno)
+ Send(char)
+ Recv() : char

+ Hangup()
£\
Hayes Courrier Ernie's
Modem Modem Modem




[OnHamunyeckumn nonumopdunsm (OCP)

struct Modem {
virtual void Dial(const string &pno) = 0;

s

struct Hayes : Modem {
void Dial(const string &pno) override;

// ..
}s

void LogOn(Modem &m, string &pno, string &user, string &pw){
m.Dial(pno);
/] ..



Cratnyeckun nonimmopdgunam (OCP)

template <typename _Modem>
void LogOn(_Modem &m, string &pno, string &user, string &pw)
{

m.Dial(pno);

// ..



Liskov Substitution Principle (LSP)

“Subclasses should be substitutable* for their base classes”.

KnuneHT 6a30BOro knacca He AOOMKeH TepsATb AOCTYN K
OYHKLUMOHANBHOCTM €Cnn  MPOUCXOOUT NOACTAaHOBKA
nogknacca.



User

Base

T

Derived

void User(Base &b) {

}

/] ...

Derived d; // ob0bekT nogknacca
User(d); // KOHTPaKT He AO0IKeH HapyluaTbCd




Ounemma “oBana/kpyra” (LSP)

“Bce Kpyru — aTo 4YacTHble crnydau oBarsa (C cosnagarowmmm dookycamm)”.

class Ellipse { struct Circle : Ellipse {
Point focusA; void SetF(Point a, Point b) {
Point focusB; focusA = a; focusB = a;
double axis; }

public: double Area();
void SetF(Point, Point); . ARy
void SetA(double); ¥
33Uble Area(); void User(Ellipse &e) {

. Point a, b;
}s e.SetF(a, b);
assert(e.GetFoci() == {a, b});



[Mpeaycnosune (LSP)

void User(Ellipse &e) {
if(typeid(e) !'= typeid(Ellipse))
return;
Point a, b;
e.SetF(a, b);
assert(e.GetFoci() == {a, b});

HapyweHnsa LSP ogHoBpeMeHHO yka3biBatoT Ha HapyweHne OCP.



Dependency Inversion Principle (DIP)

“‘Depend upon abstractions*, not upon concretions™*”.

JTO OCHOBHOU MexaHu3am pocTtmxkeHna OCP — OH
NOCTyNMpyeT HeobxoOAMMOCTb  HanpaBnATb  BcCe
3aBUCMMOCTU Ha abCTpakTHble Knaccbl WUnu
abcTpakTHble PYHKUUN.



Peanunsauumn Toxe 3aBucaTt ot abctpakuum (DIP)

main

mid 1

Mid 2

Mid 3

s B e B

Detail

Detail

Detail

Detail

High level
Policy
Abstract Abstract Abstract
Interface Interface Interface
Detailed Detailed Detailed

Implementation

Implementation

Implementation




Interface Segregation Principle (ISP)

“Many client-specific interfaces are better than one general
purpose interface™”.

MHOXeCTBEHHOE HacrneaoBaHMe MO3BOSMIAET KIIMEHTaM
3aBUCeTb OT HECKOJIbKUX UHTepdencoB, KOToOpble
peannayrTcsa B 0OgHOM Moayrie/knacce.



Client A

«interface»
Service A

«client A Methods»
+ s

Client B

«interface»
Service B

Service

«client B Methods»
+ .

Client C

«interface»
Service C

«client A Methods»
+ ...
«client B methods»
G S
«client C methods»
+ ...

«client C Methods»
+ ...




Single Responsibility Principle (SRP)

“Each module should have only one reason to change”.

[ekoMno3numns cucteMbl OOMMKHA HadMHaTbLCS HE CO CBA3EW
Mexay moaynaMu, a C OU3aMHEepPCKUX peLleHun, KoTopble
NMELOT OONbLUYH0 BEPOSATHOCTb U3MEHUTLCA B Oyayliem.
Toroa gusanH OTOENbLHOrNO MOAYNA BbICTPaMBaETCH BOKPYr
COKPbITUA TaKOro peweHuns (cm. “separation of concerns™).

https://blog.cleancoder.com/uncle-bob/2014/05/08/SingleReponsibilityPrinciple.html



https://blog.cleancoder.com/uncle-bob/2014/05/08/SingleReponsibilityPrinciple.html

“3akasuuk’ (stakeholder®) pewaet (SRP)

“CyLHOCTU, KOTOPbIE U3SMEHAKTCA MO OAHOU 1 TOMN XXE NMPUYMHE,
OOMKHbI ObITb crpynnupoBaHbl BMecTte. CyLHOCTU, KOTOpble
U3MEHAKTCA NO  pa3HbIM  MpPUYUHAM, [OOMMKHbl  ObITb
pa3aeneHbl.”



XVI. INpuHUMnel KoMOMHaUMnM Mmoayreu
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“Package cohesion” principles

o Release Reuse Equivalency Principle (REP)
o “The granule of reuse is the granule of release.”
e Common Closure Principle (CCP)
o “Classes that change together, belong together.”
e Common Reuse Principle (CRP)

o “Classes that aren’t reused together should not be grouped
together.”



“Package coupling” principles

o Acyclic Dependency Principle (ADP)
o “The dependencies between packages must not form
cycles.”
o Stable Dependencies Principle (SDP)
o “Depend in the direction of stability.”
o Stable Abstractions Principle (SAP)

o “Stable packages should be abstract packages.”



Mpumep umkna (ADP)
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[lepBbi noaxon (ADP)
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BTtopown noaxop (ADP)

1] 1]

«interface»




We've got too many circular
dependencies in our code
and it's starting to cause

lems.
probems What do you mean?

Imagine we have 5 different
modules...

A B

E &
D

Now we draw an arrow from each
library to show what it imports...

And finally, stand here in the
center while I blow the
Horn of Abraxas.

I'm not falling
/ for that again.

: ™
N 1
c===>

madeofmistake.com



[Nnarpamma abctpakTHOCTU/HECTAabUNBHOCTH




“‘Mlecatb 3anosenen” OO gm3anHa

KoMnoHeHTbl (knaccbl, Mogynu) AOMMKHbl ObiTb A.  Knaccel OAHOro KOMMNOHEHTa cneayet
OTKDBITHI [N PACLUMPEHNs, HO 3aKpbiTbl AMs ucnonb3oBaTb BMecTe. HEBO3MOXHO OTAENUTb
e KOMMOHEHTbl ApYyr OT Apyra, Ucnonb3ys OAuH U3
MoToMKM [OrmKHbl ObITb JOCTYNHbI NOCPEACTBOM HuX. Mcnonb3ytotes Beeraa Bvce.
uHTepdeiica 6asosoro knacca 6es samerHos ~D-  CTPYKTypa  3aBuCMMOCTeN  f[OMmkHA  ObiTe
pasHuLbl 45 KNneHTa OPUEHTUPOBAHHBIM aLUMKNNYECKUM rpacom.
Peanuaauyn AomKHbI 3aBUCETh OT abCTpakunii, Ho O S@BNCMMOCTM  [I0MKHbl  ObiTb  HanpaeneHsl B
He HaoGopoT CTOPOHY HamBbICLLEN CTAOUNBHOCTH.
KpuTepuii  “NIOBTOPHOFO  MCMONb30BaHUS” — 370 D. Yem crtabunbHen KOMMOHEHT, Tem Oornblie
BEPCMOHHOCTb. TonbKo KOMMOHEHTb!, abCTpaKTHbIX KNacCcoB OH AOIMKEH coaepXKaThb.

E. [lpun nepexoge vu3 ogHoW napagurmel B Opyryto B

BbilyCKaeMble C KOHTPONIEM BEPCUA, MOryT ObiTb
3PP eKTMBHO UCNOSIb30BaHbl MHOFOKPaTHO.
Knaccbl OOHOrO KOMMOHEHTa [AOMMKHbl MMETb
obwee “samblkaHme”. Ecnu oauH K13 Knaccos
HeobXoaMMO N3MEHUTb, U3MEHSTbL NPUAETCS BCE.

MeCTe CTbIKOBKW crieyeT co3aaBaTb abCTpaKkTHbLIN
cnoun. 3To HeobxoanmMo AN 3alnTbl 00enx CTOpoH
OT U3MEHEHUI C MPOTUBOMOSOXHOWN CTOPOHbI.

https://aroups.qgoogle.com/a/comp.object/c/WICPDcXAMG8?hl=en#adee7e5bd99ab111

UTM, FCIM, POO 21.6, Branzan Leon © 2023 leon.brinzan@iis.utm.md


https://groups.google.com/g/comp.object/c/WICPDcXAMG8?hl=en#adee7e5bd99ab111

"Object-oriented programming 1s an exceptionally bad idea
which could only have originated in California."

E. Dijkstra

https://www.reddit.com/r/compsci/comments/ajx7t/askcompsci why is according to edsger dijkstra/



https://www.reddit.com/r/compsci/comments/ajx7t/askcompsci_why_is_according_to_edsger_dijkstra/

