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AILIE Fifty Shades of OOP HIFF SRR, 1EF £ T AHIMTA B AEIERE, IR BN
BAREUEAT T VAL, I AT IR T 4R 230 FA N SR SR SE MBS CAE IR H DA
“BEE PRI TSR DU EE A, RiE (terminology) TEIE SCHEE — IR BRI 77 DAAF SRk (o
X ) BY Italic (English) 231, WIRFENMAREAZIR, WERZ UM REEI, WHERIESHERR
PR AR, IEFE https://github.com/chuigda/CoreBlogPHP-NG/issues [A]IF&E R o

AKX HAE Amisto HIIFEAR,

WS

W4, WERETE R A2 F &t (Object Oriented Programming, OOP) (LI N T Hfhilin., TEHE
E 7| Lobsters LRI X THMNFEFRITHNXEZ G, RIRES FIXRE, BIEEHF D
P hHE AN REF R, ERAEREAR LRI, R E—DNEMBAMINA,

AP SRRSO T A 5 — AR B R R Z AR & Yo ARSI 1R Z ff IGEERM, 12 A
AN H DN REEF T 7R A7 R,

AR FS SRR ? 4E5L T RRRHSE O B R RS A R HE, X—E SOF AR
AT, BB T N R0 X, WARBEM R IX — ARTEAE TSR HA/\ TR, Alan
Kay A2 HIE 0] i A6 SR I TR AE, 28T, R BAE I —ARIBR 75 B E# T
W, AR T 5 SR IR E LAY & ST Ao B TR 12 TR,

AREEWE, AXRMZIE, SRR N ibIE e T4ie, H&BETEARTFRAR
#E, 0: (i) Alan Kay 574 B £ (message passing); (i) {EAIREVE L3 2% (encapsulation) BIEY) (145
P8 closure 5438 module) ; (iii) 317354 Ik (dynamic dispatch); (iv) 7 i% (method)s

SHIETR—E X, AHEHE AN R IR LRI EERR &1, HiZE—=
SKEMEE, BTk, BRBR LA SRAKHIER, 7+ (0D R HIuE R,

%

Object-oriented programming is a method of implementation in which programs are organized as
cooperative collections of objects, each of which represents an instance of some class, and whose
classes are all members of a hierarchy of classes united via inheritance relationships.

A R 2 — /S 7% B AL EIMERN N SRS, BN RAFEED
% (class) I—1N 524 (instance), I HHISERRIBEIL 4k K (inheritance) e R LRI K B &
4E# (hierarchy of classes) B o

— Grady Booch
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https://zhuanlan.zhihu.com/p/2000646239667128241
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https://lobste.rs/
https://en.wikipedia.org/wiki/Object-oriented_programming
https://www.purl.org/stefan_ram/pub/doc_kay_oop_en
https://en.wikipedia.org/wiki/Essentialism
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2K (class) VT8 T “LMI4E (struct) B “I2 3 (recordIREE, BN T X IRIETE, 15 B RRBUFI4E
HISCFE, AT o Al e e BRR

KA AT AR RV L, 1XFF AR AT REIIE—TTIN—— TR AL (prototype) /& Self 15 = E Bl
HI755, FFRIME JavaScript KA AAM. BN ARIREZIMS, FAARET 25 EHERERE, DA
T 1% JavaScript 85I T ES6 class PAAIH]EE B o B9 R R

F£7#>] JavaScript IV, JREARAF] this BUTE SRR FRE PR T/,
THEWHIA

In Japanese, we have sentence chaining, which is similar to method chaining in Ruby.

HiGHE A T84 (sentence chaining, 3 | B ¥4t ), XA Ruby H 77 ik 4% (method chaining)
R4,

— Yukihiro Matsumoto

F % (method) VEIRZH MN GIEFP R A H U DIIRHEZ —, BRI T —K% W
TR WRE AR (subject) PATHNE, BIEERATTIARNES W, R (function) HH
PETTIEAER  REHSCHY BRI RSB — DS (BB E ST B AL currying KBS, 14
&g — 1380,

BATRAE T IE BRI [RIBTXRFE TAAITIRCE ORI E RMRZREARFITT ) X — 848,

FERBEETE 7S XA EE R, XREIES — N E EE —RIFEREIE S PR E
= BAF (pipe operator) BAE—F T IEVE

THEHEAEZAANT IDE Batha, HI777ARE IR E R B0 RS AMELRY: CEUTREL
NESHHEEBRER).

FIRBR A ESEME AL, 5%, WEZIES A RUERINE L7k, XH1577 55 REsh A A
X, WA —LEFAN, G Rust (FTIEEEESEIRINE HT). Scala. Kotlin #1 C# (¥ 715,

HIR, EFZIES™, B3 this B self BRI, XILAREME R, EthrgeiEsigE, I
WIS A & AR IEHR (name shadowing) IR, FE 3 H f5 097 — Bk NP2 B 18502 DB RITE
G, HHITUAREHEU, Xl FE AT RESHLE B IUEE, et oI ARIREEMEA R
RSHMEREFE, EEENE, FOVERIEAREER, RAREREEZ AR this UMz
UK %L, Python F1 Rust \—FFEERLIERIIZIT T HES, M C++ tHTE C++23 H15| AT Deducing
this DARERIZ— (A&,

F=, LGS FNSCR 8 B R (free function) FITTIXR,  BREERITT TR T IR —FFEE RIS
I, FRIBFRIAHEANRE, XA R AT REXE AR, Rust SRVFSE 2 [RIE T IR AR HAL
R ECRAFRIX — A7,

B, RBEGESHRE R 5187 (dot notation) I TLBIZETRMTTIEAME, XREAEENZ,
SELL T EMSLHI R R BERES —, SR RES T, FERRELHIEE, XAM
FER s, EEFEA EZERZLT, BAE C++ M Java IXFERNIE S o, XAMETERLA] RESBIRE,
FI AL BRI

R CKBIERRRENR, R AL,
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Its interface or definition was chosen to reveal as little as possible about its inner workings.

B0 (interface) BUE S (definition) N AT BE/ D HIE 25 H NFRIB1E 77 o
— [Parnas, 1972b]

{E Smalltalk 1, A SEHI L EENREEN AP BRI, WA LA PRI, BURH
T AN 15 5 MBI private IXAERITT B SLEAAE (access specifier) SKHRFRIAINAE B RS, R 2
JFEHEFANZRIES, BEWFREMER0E R, FIUBERRA. FZHEEAR (opaque type) ]
£ CIEEH U &,

SRERUEPTIE R (invariant PRBARIA T B, 2SR shH SLEIAN T 5 R80E 1Y%
F o BT REVEF T35,

B E, BB Z KA EERIA TIEN private fl getter/setter 7715, HIAPHICHEHAZH,

RUE NI, B GRS B SR ZAREMR RS, FFERTRES| & 4 5 8] & (abstraction
inversion)o 3 —RMILIFNIR B RBGEREF &, TN LI X (immutable), WITCHHYEF A
TR, BN TRERERAZE R MMERE S B, i RIS ZESIM A 15 E 2
AT A A ] R AL

A, HE S AR BARE SR AME, TR, (R getter 77 IR MR LN SA AT —F77 3o

& RS OL s A1 /NG H & 84 (self-contained) AN SR, LEEATES W B RER", X
MUE RS [ 7B — 15,

B

If you can, just move all of that behavior into the class it helps. After all, OOP is about letting
objects take care of themselves.

QR AT DARYIE, EFTA FHRAT AR B AR S5 2R R, B Ta a0 RAR P R Tl LA
ZHTEH,

— Bob Nystrom, Game Programming Patterns

B SR B ERIRE, el ARS, B2 INGREERFIR I E R R R, miH
MRIES BN R 2EMTTIREE ARG 7, BA  EARELRTTH, F2IRIES
R (closure) (FSE L, PARFIXRRAT DA EEGL) . IEH A2 A ANARITT, Hlan
ML RIEE R R SL,

T [ 2045 % i (Data-oriented design, DOD ) X T K BRI D BEIRERAE — k" IX — IR B 0, 24
FEERENEN, #tEAH T TR LB M E SRS 2, IEARZ/ NN RE BIE AT IS
NFE B AR B (data locality), 5 N Z I EHEMEHR/DIHATIUCRINIS, MR, HMEHRRLT
HAeeH R EEE, MR E— Rk B BT, A LA D RE S fn i FH 75 k414
A, AR KR ST RS - R R 2R,

PR EER, FERRX—AIBHRNARET L HIE (immutable data),

SR WL AR, BIEEEEARIE, EANEMNIRIERMRA TR BRI 42 E LA,
SRR NRERFANAE, HEEFANNE,

SRR IR, BRREL X ARIERENAREKIER S & (Data-driven design),

3
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No part of a complex system should depend on the internal details of any other part.

B2 ARG P B AT 70 BT AN AR At & 70 O AR AR 75

— Daniel Ingalls, “The Smalltalk-76 Programming System Design and Implementation”

%%LjfﬁszﬂﬂéiﬁgﬁgﬁﬁﬁaHH%€E35K, 55 B, %ﬁ%%*ﬂﬁﬁ%ziiﬁggéiﬁ(ﬁbshnctdatatype)%%tn*a
Ko HEMEE BB, RMEER C SRS RT DI E—MEZ O, AT I AN GG S H Y <42
I 3@ 5 5 F DAScRe 2 8 — 1R ERIE SHAIE (F DARRATTE L) . 2l A RE S
8, AR ESEES QN5 Java) HAEERLE 77 755800, 42 1A Rt UL TR rhn
RIES : Haskell FIZE R 2 (type class). Rust B4R (traits) 1 Go HY interface HH A THiiA—4
TENZ TSI R IR AE,

O B 7o B R R — D R B, RO BT R O HE —F AR, BMRZEH%
HEHABKESZ B Z2 TR AR A (R R

BOfES 2 3h 22 (parametric polymorphism) & FINUHAWME, TRELIHRETISEL, [RfIH
TSR, BASSBNES (DA C++/D BifR) JEITHY 128 BISTEL T R BIARER, (HED
R RN FRAUNES, FEMSEEMSIAREOSH (W C++ BY concept X TypeScript HY
interface) PATERHRAMIZRISZAIH,

T [AD X RIE S W SR BRI CE R A sfTRITHE, EHAEUZt. B4, C++ HY concept HAEM
THFEHILTH, 1M Rust FRFRINCOEIT dyn TR BERDERNBTTI 2 855CH .

HETRIRE

OOP to me means only messaging, local retention and protection and hiding of state-process, and
extreme late-binding of all things.

THME, “HENREFZIZNEANEERE: HELE, MNARRIRESHIT RIRE,
PRIPHIRERK, AR AT A S IR B IR R E
— Alan Kay

IEIRRE ARG T TR B R B SHER ENa T, IX R ARHER s ANE S HIBIM T, 1K
RS, TTERHAEPERIIRIG AR AR, EhA ARSI, WA IER E s

IEIRHRE B R BER M 2 — BRI TR IB AT IN BB HAT N, MM SRS M RE AR 74T
(monkey-patching), 4N, FELLR Python 1XH5:

def bar():
return foo() + 1

def foo():
return 42

print(bar()) # 43

def foo():
return 100

print(bar()) # 101


https://wiki.squeak.org/squeak/uploads/400/Smalltalk-76.pdf
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https://en.wikipedia.org/wiki/Duck_typing
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HEF], ME X bar N, foo MARME; 2 bar WM, foo MAMEHA KA, MK, “ff
RSt O HAMTE = i rlEd SR EE I RIE S 454 (ANATTA A BHEL letrec) SRLH,

FEIRGRE RIS HIRVAREOR A, ARG TEFF B2V (open recursion) HHE—HIFILIX— i,

BIFHISE R A R B Sk Xk 1E5E IRV bar ZHf, foo HISEMIBUEA T, WilAH bar 2 H3
[RIRIX A, ARRAREIRGPE, IXRICIREHAY,

FEIRIPE BB AE T HAR BAHIPERETTHo b, EICRTRERBEA A, EESFEEROA
VERCHYRRER, Hrl 22t tha] RES I A —LESEHMEDRYIAIE, BI4N Python HH44HY“SEIRSRE A1 E7 14
B

ENAITIR

A programming paradigm in C++ using Polymorphism based on runtime function dispatch using
virtual functions.

XE—A Crr GRRER, BRI Z NS, IR R EBORLBLETTIN BB E 2 R,
— Back to Basics: Object-Oriented Programming - Jon Kalb - CppCon 2019

AR — NGRS E RIS, EFERYREIBTTINIE 2 IR ERT BRI, M
AFES, HISMREMETEZ D ENNZSHRESIHIEEE, mARsiTRAMER,

TEANSKEES T, —VHEZERHEEN), 87K BABEBRINT N, MEFFSEEES T,
NASIRE 1B ® #k (virtual function table/virtual table/vtable) B, HJRZEEM KRBT :

struct VTable {
// FAT5HE% BaseClass Xt AYREkIg st
void (*destroy)(BaseClass&);

/] e FEAH IR IR FFE £
void (*foo)(void);

/] IR B —ANAIELIE R EIE T
int (*bar)(int);

+;

struct BaseClass {
VTable* vtable;

5
IXEETE T ORI CRUE R BRI BOGR B0 2 i A RUR
ANATIRA] GUR AR, 140, S IR AT ASEFShAIE fE BRI AR RSN (W Rust AY Rawviaker /
RawlakerVTable 28%40) AT DAFZ [ /4 B /2R BUSIXRR TR 5 G540 SR SN, AN FH AR AR YB3 TR
T8 AR TN R,
H—RERETERNE, fEAEEBERTEE ] NEREA TR NER (A0 C++), HATERAZ5E 48
4t (wide pointer) 1 (4 Go F1 Rust)
XN IR TR P T IERE N : RE R B A SRR, (B RE BREC AT I, AL
AT a7 SCHU A 2R

SPEME: JRXCEIIN C++ B std: :function, BFEEMRN AHIWIEL,

5
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AR

Programming using class hierarchies and virtual functions to allow manipulation of objects of
a variety of types through well-defined interfaces and to allow a program to be extended
incrementally through derivation.

FIF R EIRGEFNE KO TR, ] DUER E X REFRIEE HRESFSRAIN R, FE i
BRI k4 (derivation) ATIE &Y &,

— Bjarne Stroustrup

R A PL SRR, _ERNEME] Simula 67, B RTREZ HIFDN R IR H R EFREM AR L
FRTERRBEFEN S FESHE ST, MALRE PN REF R RIES ST S e,

A feeak A&t SR I 5 (8 —— 1 KA T A & B S AR AR ARG,
AN, T Rust (RSN IR SRR,

HE—77H, &g —NEHE - Ex (non-orthogonal) MR, ERE TSR, FRAZEA,
B/ BB ER, BIRAE, BEREEGEHESERE, W—EIIE S wmTHE™
MG 5 S Em R Z .

MR — L H AR, &, (YR LT 5 E EWRE ZAE SN IRAHE 7 B R A PERE
Wo HEREE T ——BIAN C+——rh, QAR AT DAERA SIS IRMIHE S BCHIE L R, I BALfE
LSRG (G CrTP SEIRRISERD . B4R T RmARRBTNZ2E (Fitth
AN TR o

HR, A DA—RAig ™8 a0 77 NS T 7288 H PO L] (Liskov substitution principle) BY
PUTRERF R AW,

WG, SRGERENIER, 25225 %058 (diagonal problem)* S RIEHI R, XLERRIEZ
WIE R “HAE N THA X — SR TNEERRENZ —  Qpsdatetsizt) iy im0 —
BT —MREFRIBF

TR

If for each object 01 of type S there is another object oy of type T" such that for all programs P
defined in terms of T, the behavior of P is unchanged when o; is substituted for 09, then S is a
subtype of T'.

ERNTER S KARINR o), HIFE T RKEBINR oy, ERXATAHMUT EXHET P,
S o) Bt o) B, P HATHAZE, WFR S 2 T BIFIA,

— Barbara Liskov, “Data Abstraction and Hierarchy”

TR “EAUIIE A SIS E AR NEE O 4K (interface inheritance) F1 S2BL 4K (implementation
inheritance), TMAS 19 Y 380 F 2R STIIAR K,

T ESRIE, BMERRAREN 2 ER A HH R,

B MACSRE “unsound”, BN PMMESR”, TSR, ARSCHIFRBTER RS Z M2 S (sound)
), HUZTES CIRTE R A R IE B OB R X — 18 BT, UREEE D A AR,

OREE: 4R, Rust IR, Go/TypeScript 42 /5% Haskell FURBIRAEIX /IR —FERY, RAMNPITE
LR RERET R AW, SRR R, SR YA S5 2 REk,

B BB ORBEEREDNZ MANC AR E SCHTHAL, I () FTERPFE T ZIF (diamond) 4EAKIRIR; (i) AJ
AEBTE R A KA (expression problem); (iii) FJRE/RTEZHEIE R 3 KA1,
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https://en.wikipedia.org/wiki/Curiously_recurring_template_pattern
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https://en.wikipedia.org/wiki/Liskov_substitution_principle
https://gameprogrammingpatterns.com/component.html
https://gameprogrammingpatterns.com/component.html
https://www.cs.tufts.edu/~nr/cs257/archive/barbara-liskov/data-abstraction-and-hierarchy.pdf
https://clang.llvm.org/doxygen/classclang_1_1BlockDecl.html

2 RRRIR T AR [ (is-a) R FRe B R TE ST 22 2 AR R 2
s .

THI AN S8 5 8 B AR SR8, (HIEER, AR BN TR RN EE, R
TR LANME R, FZIEMANRIES PO/ EEME /AR5, m
HERT BXFHFRASCRM L X F LA (nominal subtyping) 26, IEE LM FEA (structural
subtyping): £ — TR S HWETH MR T WEEREE, W s skaztpsh 7 T 728,
OCaml HFHHYA R Z AR, TypeScript Y interface #E LM FRIUAIMN T EH], FRAE
RIS R AL, BI40 Rust B A28 (lifetime)*®. TypeScript FIA] 23 M DANRAARERANE S
R B,

A I (variance, EIEWZ covariance ¥ % contravariance)® 25 FRAMRPE BN S22 —, B
B T SE 2SR, BRI —MESHRE - BRGE, AR EER Y, BRI R
& T FRAEIR G M (B, R C++ FEEFSR MR, BEATMIEEZSHEER 1), HERZE
ES AL T AIRAY, R M, RIEE ARG HA 5 s, R, T R B3 LA
(mutable data type) 8 N 1% E XA E (invariance / invariant)*® 1Y, T Java/C# BB A0 50
MR R B, JADEOES AR RS HIRAE, 41 Scala H1 Kotling

2 FRBOC R RN H 2 R N, B RE R s RIRAE, (TR R a2k
BISERTE NMA TR, JFHrlRE R a TE B, TRt rT B ER R A N 8 :
PR R RTHH T s F 2R R, B, C++ BARB AR EH, {H std::unique_ptr AT
M std::unique_ptr<Derived> FRFEEHLE std: :unique_ptr<Base>, MITSEEE TR, (Go
A 2RA5?) X e ARG — PRI T — B,

SEEE B 2k R IE S RIS I T E e 2RI R R 2 —, BBA R LR W (bidirectional
type inference) FIFIRBEUNEE K, Stephen Dolan T 2016 T & RTE LI (VA7) X
— RS TR,

E)SYET

I thought of objects being like biological cells and/or individual computers on a network, only
able to communicate with messages.

FAON RE AWM SR W2t EAH BN R THRAL, ez R s H S s,
— Alan Kay

B FE TR B A0 TH R RN R P THR(E, 1XJ2 Alan Kay YA RAEFF IS
A0, BRUOXNE SCHEER, TEERERE, HEAREIRAEN, H HiHE NSRBI
G HIRAE

2 B AN SR Z 2 M RN RGN B R, EXERSGH, HELHZHARMA
Ho 8T, TERZEANEIEE AR RBEIER, X—HETE C++ M Java TG & HBHHHE S,
5B & #EH [Z[S, TiEB LA AR (Bjarne Stroustrup HEM Simula AFE T @2 T IHBEfLI#
HUEAR, (B SC R P TR 28 Rl SRR ) » EIERITE BAREATIRELE, (EANBR TR i, an
HARENAFA S E E M IRE) (event-driven) RS,

PR REAREREIET R A LA (Subtyping polymorphism), FEE M NHAIKIEL,
PR RVPR KA A SRR AR SRR,

SRR VPR AT R R A,

R AVFERRBETHRAL S BT EREEH; X723 3 S,
SHIRZE R TR,

VIR A EFEE RIS T — ARG S,

R AR R K/ R R RIETLK,


https://dev.realworldocaml.org/objects.html
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https://en.wikipedia.org/wiki/Type_variance
https://en.wikipedia.org/wiki/Type_variance
https://en.wikipedia.org/wiki/Type_variance
https://docs.scala-lang.org/tour/variances.html
https://kotlinlang.org/docs/generics.html
https://journal.stuffwithstuff.com/2023/10/19/does-go-have-subtyping/
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BB Rk T &2 2%, WHITE, IXEXFFAERBEEANRIES, MekH Erlang
Ml Go FHIFHMNRIES, BIIH5F (actor) M58 (channel) Z B LIN, XA L 4=
(shared-nothing) 7 ZHHITHIR T — RVNEHEZF MR, S8 EWLH, 55802 4t
THRENE, —1MS5ELEREASEINENET,

TR

In general, a rule of thumb is: use classes and objects in situations where open recursion is a
big win.

—Moki, SRENE: HFRURHRET R M, NI HEN SR,
— Real World OCaml

FHOEVARIBESIR &40 CRLSRFRINES) —4, MAJgERA S RE N NI E,
2RI, X —ARIEMIA R AR E A R AR WA 2 — X REGTIERT DA A, B
FEYR AR R IREEH P HI A RIZEAHE Yo

X—RIBE RS, FAFRE R RAFEBRFEH, XE9RS—AENEE %)
(mutually recursive)*®, TH“FFBCHEIINE N RBIFC, BEBESUARSIZI, 2 1MF5E %
BEEEY

struct Animal {
void print_name() const {
/] BEBEERER name RIRFERE Animal FEX
std::print("{}\n", name());
ks

virtual std::string name() const = 0;

+;

struct Cat: Animal {
std::string name() const override {
return "Kitty";

}
+;

int main() {
Cat cat;
// print_name HFREZ Cat FEX
cat.print_name();

i
XM AR A Python B, {H Python FIREIRSRETE SALIRICTEM —F MIAWL AL, HKH C++o
HETH PN R R R AT RE S BEAT L ARHIA N OS2 RIEAA, HEEREAFXE—

A HINES, SR, TEFTEIES SSWEEIXMEE, fltn, fEF2ESYH, HEERIATZ
BB

VR BEV, HIEA.


https://en.wikipedia.org/wiki/Shared-nothing_architecture
https://en.wikipedia.org/wiki/Shared-nothing_architecture
https://en.wikipedia.org/wiki/Shared-nothing_architecture
https://dev.realworldocaml.org/objects.html
https://www.cis.upenn.edu/~bcpierce/tapl/

/] FE C++ BREEHRIF, EA name HRBEX
void print_name(const Animal& animal) {
std::print("{}\n", name(animal));

3

std::string name(const Cat& cat) {
return "Kitty";

ks

TAE SCRHEIR S E BRI EAYIB S (41 Python Fll JavaScript) 1, [RIFRNAY R EUE 2 RE B, 1£5
—LEIEE (A Rust) Y, HREBOARUR SR IR, I0A — S S @Al A (C) B letrec
254 (Scheme M1 ML RIB S ) KRR H T, IXMRR T 3BT HIER 70, A8 TFRCHIHR 3 M AR MR :

std::string name(const Cat& cat);

void print_name(const Animal& animal) {
/] BRAFEERIZF, FA Animal RAEEME FHERER Cat
std::print("{}\n", name(animal));

3

std::string name(const Cat& cat) {
return "Kitty";

i
3X A AT DAFH [ )8 bR R R

struct Animal {
std::function<std::string()> get_name;

void print_name() const {
std::print("{}\n", get_name());
ks
5

Animal make_cat() {
return Animal {
.get_name = []() { return "Kitty"; %,
5
ks

int main() {
Animal cat = make_cat();
cat.print_name();

}
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https://en.wikipedia.org/wiki/Expression_problem
https://en.wikipedia.org/wiki/Open%E2%80%93closed_principle
https://lobste.rs/s/fjf1eh/fifty_shades_oop
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