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1. A4

R BAMNE R 2 % F Pascal 1 BATEIE, (H2 K2 et (old) Pascal, #H
classes (3£) , units (*Ey1) BF generics (ZHY) .
B LAIR B IXANGEAN A, A4 52 Tk 9 modern Object Pascal (FIAX Object Pascal) . K%
R 8 PR B IEFR " modern Object Pascalff) Pascal, FATNAYZFE A" our Pascal”..
HRUNHEFE, TGRS NI, mARESREZER. 3 MEACUE
IRZ NAES 22 211122 W) (Turbo) Pascal Ak, BIRJE TIRZ . 78R 2 HI-5-IE (Feature-
wise) , EIEHFRALT C++al Java BL C#.

o THVRERIFTA BARHIUFIE —classes (%) , units (H.J0) , interfaces (32H) ,

generics (Z4&1) ...,

o BIYmERITREE, [,

o BAEEIA (type) %4,

o Mg, (HZWIRART E MR
EAA A, (S A AT IR SO g PR, RN Free Pascal Compiler,
http://freepascal.org/ . F1—/NFHFET IDE (Jwikds, kA, — oI ACEAFRE, &kt
), WEFROA Lazarus http://lazarus.freepascal.org/ . FH ., FJ& Castle Game Engine fIfI % #,
https:/castle-engine.io/ , ‘& —M4aub K EHEK 3D A1 2D JiExk 5| %, X AME 5 RER
%°F & (Windows, Linux, MacOSX, Android, i0S, web ffiff. b & A% .
XA ER BN CAEHMET H ALK MIET R BATEATEIZ B3 K — R
w, BAAE—NET, BATAR R WIAE Pascal H1 58 e .
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2. FRH

2.1. "Hello world"#&

{$mode objfpc}{$H+}{$J-} // Just use this line in all modern sources

program MyProgram; // Save this file as myprogram.lpr

begin

Writeln('Hello world!");

end.

KRR, IR LG EATIZAT .

WIRARME A 24T FPC, R AN —ANH 34+ myprogram.lpr, F£444T fpc
myprogram.lpr.

o WIRARMH ] Lazarus, GIE— AN LR CGER TESHE TESWHRET) o REF
‘BN myprogram FEAG X SEYE SCAES SN = S0 (main file) o SRR IH %1% 18
T 9.

o IX LN ATIER, A AEARAMT — A5 T — R Ar AT s T i a4 .

X X E PR DR Pascal 155, FrUAANEIETE B L ar 217 5OR B A B R 5.
WHRRARE R Gb i — B85, 1F Lazarus (L7 — 3 L — W7 ., BldE—A Bl
GUI T.#2. Voila— —/ANTAEM GUI MHTEST, B Fa, WA ey R a4, i —
ANETE B AT AR 444 7 . Lazarus F1 Free Pascal Compiler 7 5RAR ZHES B T 4%, GUI, %1
P, UL (XML, json, images...) , ZRFEANRA]RE 75 2 HAM SRS 0. R

PR 4640 1) Castle Game Engine )

2.2. BB¥L, procedures GIFE) , primitive (JRIE) KA

{$mode objfpc}{$H+}{$J-}

program MyProgram;

procedure MyProcedure(const A: Integer);

begin

WriteIn(A + 10 is: ', A + 10);

end;

function MyFunction(const S: string): string;

begin

Result := S + 'strings are automatically managed’;

end;

var

X: Single;

begin
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Writeln(MyFunction('Note: '));
MyProcedure(5);

// Division using "/" always makes float result, use "div" for integer division

X:=15/5;

Writeln("X is now: ', X); // scientific notation

Writeln('X is now: ', X:1:2); // 2 decimal places
end.
N R EGR [ —AME, 70— LB A A B Result 28 . /RAT BLH HI s Al &
Result, 18— Rl E,
function MyFunction(const S: string): string;
begin

Result := S + 'something’;

Result := Result + ' something more!";

Result := Result + * and more!’;
end;
PRAAT DA BB A AR CIRAE BT B9 7 0 FH ) MyFunction) E 878 &, RATEABLIX LS, AN
B AR AR R discourage (FHIE) ‘&, FA4fd HAERERE WA MR, ©FEk
“fishy (EAFMREERD) "o RGBS RN, WA Result.

A SEARAE R A eR A B, AR IRTT AR Afife I SRR IEAE I IH I F — AN S UK
PREL, 45 0FEE parenthesis (JRI$55) (BNfETE Pascal H, AR\ PLZEH X6 — N ANHE S B0 BR BT
A% parentheses ([AFE 5D ), XA —MBIHMIAH — AT SEH RE, AT U7X
MRE HRTS R . B
function ReadlIntegersUntilZero: string;
var

I: Integer;
begin

ReadIn(l);

Result := IntToStr(1l);

if 1 <> 0 then

Result := Result + "' + ReadlIntegersUntilZero();

end;
YR DLLE S B35 /5 i end; 7T, A Exit 2 procedure GEFE) BREREFHATHY end. G BEARTE
— AR AT S EE) Exite EORR IR BCE KRS S E A R AR AT L]
Exit(X)4if41& C(construct) , SRE bR 45 R I LR H— IXARAE C RiBEFE ) return X &5
44 (construct) .
function AddName(const ExistingNames, NewName: string): string;
begin

if ExistingNames =" then

Exit(NewName);

Result := ExistingNames + ', ' + NewName;

end;
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2.3. WA (if)

MR (satisfied) B, f#H if .. then Bk if .. then .. else SKizfT— 2065, AMEFE C K
WHE, fE Pascal 1, RARTESRES ( parenthesis) LR %A
var

A: Integer;

B: boolean;
begin

if A >0 then

DoSomething;

if A >0 then
begin
DoSomething;
AndDoSomethingMore;
end;

if A > 10 then
DoSomething

else
DoSomethingElse;

I equivalent to above

B:=A>10;

if B then
DoSomething

else
DoSomethingElse;

end;
else S5 5T I if BT AT . BT LA AN TAE IE 4047 9 4 -
if A <> 0 then
if B <> 0 then
AlsNonzeroAndBToo
else

AlsNonzeroButBlsZero;
BAR FHAHRER if FoREI IEFE), EXMIERT, EREFLENERER if £
begin ... end 1 FJRN &L, XA AADEE S BRI, JF HRMEIRFAL4adE, R 0RIT 5 3
fifto NI CCIRRAE TIH o HARLE T T A T A N B B — L8 else 73 41), WEANSRAF (H A
MAEE B I RN R R R, VB EA G5
if A <> 0 then
begin

if B <> 0 then

AlsNonzeroAndBToo

else

AlsNonzeroButBlsZero;
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end;

2.4. Logical (GZ#) , relational (REF) F bit-wise (LI-HIW) BHEFF

ogical operators (4= E77) WFN and, or, not, xor . ‘EAITHIE B BN S WK (R
"exclusive or" , WIRAVRASHHIAT 4 & xor: ). 'EAI1432 boolean arguments (7N 1HZ4L)
FfiR[a—4> boolean (vt ) o HAANZHEUGEEAUAR, EATH AT LAY bit-wise operators
(fr-FrEZ ), AEEPEOL N AR IR [ — AR,
relational (comparison) (GCHRA/ (LB ) BREFFR =, <>, >, <, <=, >=, WHIK
ST CRIBET, VERAE Pascal 1, RELAAME (e&efiTHSE , RN R—R%T
5 A=B (MNMELE CH, EFISEARMH A==B). 1F Pascal F 5k assignment (Jit/E ) i&
R =
logical (Z#4) (¢ bit-wise (/- Alr) )iz 57778 — 1 L relational (KEF () & F 77 EHILE
o FrLL, (A pErE — L Fe A 20/ [ i B [ 75 5
fihn, X — AR IR
var
A, B: Integer;
begin
if A=0and B <> 0 then ... // INCORRECT example
AR K, KoNgw A E B bit-wise (f7-HIW) AILENERR: (0 A1 B) .
XS IEHA I :
var
A, B: Integer;
begin
if (A =0)and (B <>0) then ...
short-circuit evaluation (FZ£5K /) #fEH . 258X Ak
if MyFunction(X) and MyOtherFunction(Y) then...
o B fRIE MyFunction(X) R4 & Je bl Sk £ ff Cevaluated)
o 15 MyFunction(X) ik [ false, JB-AFRIANPME AR CHFIH (BHL (false) HIME, TEiR
a2 R (false) 1), F H MyOtherFunction(Y) ¥R AT .
o FHALHI R A T or id B 45 . FEARHL, WiRFRIE A DR 2 true (BN 1 Mg H
e true ), 2B 2 N HEAPOREME (evaluated)
o MRS, XERABAEHP, &:

R TARZELF, R AR il (5%) .

2.5. 3 ZAME (case) WRBEANFIER
SR — AR R A R — e ek A (K 22 BT, 54 case .. of .. end P A I

case SomeValue of
0: DoSomething;
1: DoSomethingElse;
2: begin
IfltsTwoThenDoThis;
AndAlsoDoThis;
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end;

3..10: DoSomethinglnCaseltsInThisRange;

11, 21, 31: AndDoSomethingForTheseSpecialValues;

else DoSomethingInCaseOfUnexpectedValue;
end;
else 73 f) e AIIE ). A SFAFILAD, JF HIX B else, HFAAFHH KA.
EURRE R CHRIBFH, fEXEEF M switch 7B X L, RS B RRA H
Z)) i fall-through. 7£ Pascal HixX & — MEEZEREFF (deliberate blessing) o 1REAH L
O E break $54 Cinstructions) o fERF—XIATH, 7 case W2 — o SCHHAT, il
FEIXFE

2.6. Enumerated (#2¢) #1 ordinal types (HRFAR) Ml sets (FEE) F

constant-length arrays CEK¥4)

7 Pascal FFRZSRAL R — AN AER I, MR (opaque) 287, RA] LK AE HAhIE = A 5
LAY D
type
TAnimalKind = (akDuck, akCat, akDog);
P55 A2 A FH 2820 A4 R B P A - B 1] 5 R AT BB 2 0K, AL ak = "Animal Kind" B i 5. 1X
e ME R, A SRR ER TG (R w2 Ad. PrCUEH ak iigERkEE
AITETANATER, RS FLAd AR VR AR B A i 2R 1 XU
TEZFRF PR RA S — AN BRI ZEY) (show-stopper) o X AN [A] i B 0K 8 S [R] AR TR ARF
VR FE P LA o H 2 22 TR A o i % — MR R, DR FRAHD B Sy B ANAG R H AR AT
T w4 (grep) .
< (grep
GIRYS B =Ry Tt G AE 4 Jmy iy 4 20 1A U E A TR . R IR AN
R AN — SRR B A2 FR A B VT i EAT], AR o FERXFHENLT,
TERTEEN S, I ELRR AT RE TR IR o EIFUT CH A

F b, MERARMENRER) (opaque D, EMEEAREDUN AL 7 BLECR B — MR H. A1,
XETHRERAE A, ARAT LA A S5 ) H #4 4 enum B int, B3 typecast

K sk | b He int 2 enum. (EJS IS F, BRORKRESER ARG

1E RIFHIVEHE A (0 to ).

MEAE Fr 288 ] DA N E R 5 A -
type
TArrayOfTenStrings = array [0..9] of string;
TArrayOfTenStrings1Based = array [1..10] of string;

TMyNumber = 0..9;
TAIlsoArrayOfTenStrings = array [TMyNumber] of string;

TAnimalKind = (akDuck, akCat, akDog);
TAnimalNames = array [TAnimalKind] of string;

TR TR S (WAL B (bit-fields)):
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type
TAnimalKind = (akDuck, akCat, akDog);
TAnimals = set of TAnimalKind;
var
A: TAnimals;
begin
A=
A = [akDuck, akCat];
A = A + [akDog];
A := A * [akCat, akDog];
Include(A, akDuck);
Exclude(A, akDuck);
end;

2.7. 7% (for, while, repeat, for .. in)

{$mode objfpc}{$H+}{$J-}
{$R+} // range checking on - nice for debugging
var

MyArray: array [0..9] of Integer;

I: Integer;
begin

/I initialize

forl:=0to9do

MyArray[l] ;=1 * I,

/I show
for1:=0to9do
Writeln('Square is ', MyArray[1]);

// does the same as above
for I := Low(MyArray) to High(MyArray) do
Writeln('Square is ', MyArray[l]);

// does the same as above

1:=0;

while I <10 do

begin
Writeln('Square is ', MyArray[1]);
I:=1+1;//or"l +=1", or "Inc(l)"

end;

/I does the same as above
1:=0;

repeat

robsean@126.com
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Writeln('Square is ', MyArray[l]);
Inc(l);
until I = 10;

/I does the same as above
for I in MyArray do
Writeln('Square is ', 1);
end.
xT A EEY
K AMEA A P ANE -
1 ESFMHA —MERER. 1 RV A IR AL (HREAE
o, AR EIVE P LRI
2. 1 WG LS, AT, FEHA#fE. Pl (FEANSYSS e 2
xT e
SERRALT C-like for a3 . SR1M, EEZLW. FONIRARETS EEEK]
actions/tests AKAEHIEAIEA . MEE —AMAHAE EHAMEFHRED ™. RIECE R
T PR AR T DU R 0, ST,
VE A He, R RIS, I HAPATH IEE . Realit, EMmHFITaEET, LEN TR
A EFA R
HE, ARG, ORI, JEFATHEER A B HE (FE XA )N85 RS L
undefined CAEXAT) o FEAEM GV | KME AT RE 33— PEAs 4 R . BRAFIRFEATEL
B ExitiR G . ERXMIENT, TR AR A E R e B
9%3:‘ lo ﬁﬂ;
KT HERZIAE S K ik . EAERZ N ERAL R ReH AR
TEHUH A AR (iterate) 4= EB IR (L TH A7 181)
5 (iterate) — I Hr 2 R 7Y B 4 AT RE HOMEL:

=t

°
e ¥

o> ao
OoF OF

var
AK: TAnimalKind,;
begin
for AK in TAnimalKind do...
o EREEA (iterate) L EAE S I ATBIIHE «
var
Animals: TAnimals;
AK: TAnimalKind;
begin
Animals := [akDog, akCat];
for AK in Animals do ...

o 'UAILATAELE H & XK list 2574, 3@ (generic)E 75, 14 579

{$mode objfpc}{$H+}{$J-}
uses SysUTtils, FGL;

type
TMyClass = class
I, Square: Integer;
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end;
TMyClassList = specialize TFPGObjectList<TMyClass>;

var
List: TMyClassList;
C: TMyClass;
I: Integer;
begin
List := TMyClassList.Create(true); // true = owns children
try
for1:=0to9do
begin
C := TMyClass.Create;
Cl:=1;
C.Square :=1*1;
List.Add(C);
end;

for C in List do
Writeln('Square of ', C.1, "is ', C.Square);
finally FreeAndNil(List) end;
end.
PADERA RERAIM S, PTUAX IR U, )5 7B AT ek A% 5 BRAR— R A 4k 2L
BT, BEJSEOR R 5 B )

2.8. %, e

NAE Pascal H fi] S HY A5 A5, A3 R 59 o S HBEL RN — AT
7.

7 Pascal H1iX & — /MR BE J1 (magic)" il . eSS EI— AN EE, JEH e EFE
IR, HEIRIS, EATRE B R, MR R ) TE VR SR B AR ] 4o 15 (padding)
FE - HER TS

Writeln('Hello world!");

Writeln("You can output an integer: ', 3 * 4);

Writeln("You can pad an integer: ', 666:10);

Writeln("You can output a float: ', Pi:1:4);

TR AT R A R AT, A (K E FPC RTL). (Castle Game Engine
WE X — MRS NL H . ) Pascal 47 8 ANMERATATR IR R AT 5 251, TS
Writeln('One line.\nSecond line."); // INCORRECT example

ATAE, BRI — A8 ) . X FER A

Writeln('One line.' + LineEnding + 'Second line.");

B AN I A «

Writeln('One line.");

Writeln('Second line.");

TER IR AE 227 GREFP N TAE . B IRAEIRI ERE P P 52 (M
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AT )o FE—EER{E RS, BEbr EAEE, I HRA L TEUNx), EZ
AR R g BN GUI N ARE 2l S — B2 0 2 — M R (Windows) .

fE Castle Game Engine H: {5 H a; , MR , SRATENERR
B E. MR —a M. 76 Unix L, trdEfE . 78 Windows GUI ¥ 2+
F, BEXM. 7€ Android &, Android /7.2 7R354 (FTAR, 240818 e 244K

F A AT MR (B> 3D MREHAR /48D, MURFIIEIRA A/ fir 172 vT FH I
i RIS FH L2485 = PR T S48 o

2.9. RN F Y ER

HNEBRS B — MEBBE —ANTFR R (AN EERE D » KE LRI,
o PRATLUEEMRS B IR B /FE, AT MR, 4 Al o Ak,
PRA]T LAFE Pascal Hra i fa] SRS I e E B =R/ . BTCL, ARAT DL — AN 2R/ E
Bix: .
o LA HNTHIRIE, XEHFIRE # ¢ (overloaded) iR A< 13T 5% (friends)
(% ), BRARZ R,
o ML SHREIEEFAF . NEHR—AFRE B, AP R\
— /NIRRT AL RS ; AFIIT 3% (Friends) (14
)
o B KEM A H A RBR H TR A 245 R B R AT =
% BRE. EAA SRR A (pattern) HH 1 5 A2 7T (placeholders) . (5 A7 77 AT LA H
REIR I T2 R S e A% =0k, 9 S kg, RN R 4N
T
o L. A (pattern) TR N Z4(arguments) )4 B B DR . N BAR TR
HUREA (pattern) Z 45, 10 AN 2 2 (arguments) (5100, 4BIER), RATDAZE

5y WA o

o LA BB SRR AE S (magic). RTT LLEER E SRR FE (routines) (5
B HON— AN 51 2 ( YA FE AR [R] R R AR 1 S 5 ) — MT:
ERMPRZSH. ARAT LR A T AL X e 24 3 B R
(deconstruct) Z#u 513, FHMUTATIR EX .

o Hl: YRTEEABEALEAE S (pattern) & HIULELS AL M — AR 5 AR
WAEIBATI S B 70 ( T, A RATAT R — A0k
[X B 415 (segmentation fault)).

o F& 7 (routines) AT 1R 1% , R R R

o L. XK IR RHIE, A& RRIR B A 2R .

o Bl s FRERIIEIEAS R — A "I IRARRRIRBE 71 (magic)", AFET (routines) iX
FERFIR ST (implemented) « A BFIRRAL, B0, RABREIEIREH CHIFET
(routines) , AT B VR IR AIEER o HTFIXA
JRIR (R E R REAE K 2 H0 Pascal 2 1P a% A KB 18] RS2 tE) , X AN i
(construction) A2 R YEAT -
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3. BJT

FLIT A VFURAL ATE A RL AT =, AT DB R BE), S A s e AR A e o A5 T HAR

= AR (modules ) FIEL (packages ) . ‘BEfiIE—interface (1) 7h), fEIXH, K]

7 IR0 HAt o AR A T, SR 2 implementation (5D 73A). FRAF A
(N pas ¥ ES).

{$mode objfpcH{SH+}H{$J-}

unit MyUnit;

interface

procedure MyProcedure(const A: Integer);
function MyFunction(const S: string): string;

implementation
procedure MyProcedure(const A: Integer);
begin

WriteIn(A + 10 is: ', A + 10);

end;

function MyFunction(const S: string): string;

begin

Result := S + 'strings are automatically managed’;

end;

end.

RATEFWARITEN SCA(Ipr = Lazarus 85314 /£ Delphi /7, A5R¥845 A dpr).
HE A BB T e e B, filtn, — S8 TR F R 7 S , LS BTG B P A

I pp o TRV T , X% FPC/Lazarus F& 718
— AR ] Bt — A KA H— A Hoc:
{$mode objfpcH{SH+}H{$I-}

program MyProgram;

uses MyUnit;

begin
Writeln(MyFunction('Note: "));

MyProcedure(5);
end.

3.1 BT EAEH
— A HRITR R AL TT. AN FIT AT A I AE interface (311D ZpF), BXAE
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implementation (SZJit) Z3A)H . R/ ) SO VR € SCHTI public CAIERT) FARHZR P (stuff)
(procedures(it #2), 2574 . ) 7E HoAth (A4 Ak 25 14 (stuff) () BT o i T A0 40 B8 22 149 B st (Bn SR ARANUALE
implementation (SZjiti) 43 )8 H— NI, ARICEEZEVR ) implementation (S5t H 45 A
'© HIFR R AT (identifiers)) .

{$mode objfpc}{$H+}{$J-}

unit AnotherUnit;

interface

uses Classes;

{ The "TComponent" type (class) is defined in the Classes unit.
That's why we had to use the Classes unit above. }
procedure DoSomethingWithComponent(var C: TComponent);

implementation
uses SysUTtils;

procedure DoSomethingWithComponent(var C: TComponent);
begin
{ The FreeAndNil procedure is defined in the SysUtils unit.
Since we only refer to it's name in the implementation,
it was OK to use the SysUtils unit in the "implementation"” section. }
FreeAndNil(C);
end;

end.

7 interface (#17) TARRYFA #H (circular) AL EHIGE S, HA)iE, interface (F211)
SAIHRERAN BT AR EATH . R, N 7EE— AN interface (21D #4r,
PEAR A TR E R A AE interface (211D BT BB IG. Pascal 1 5 A 1B X
ASEEN],  FF BB R — AN SR A 7R Ym B8 I S0 A B SR . /& ST R E B
o 1E Pascal AN 75 22 9 —AN81 B () G 1A T 5515 FH B2 4+ 1) A, H AT ESCNH
PRETE WA 5 R 05 1B A b S8BT 2 54 1 — 1)

g /b—N"usage” K 7 implementation(SZ5#) ##1, AEH.I6 2 (8] R HIVE—ANEIA( circular) /& #
KR YT Prel, 7 interface (3210) W/ 740 A KRMER®IC B, RIGTE
implementation(S i) H 57T B KA FH BT A J& # L AT

3.2. fEF BIC A FRIR %E (Qualifying) AR RFF
ARIR 2678 TR A2 SO R IARIR AT R RFE A o B BRI TR, PR R, A

EAEKIT A RERT . FEXEHOLT, £E uses AR BB — D HIT SR, XEmE 5
FRIRR IR AT BE K E 7300 070 5| 2 AT R AR IR A

PRAT L R E LA Catr iR o, B e, & o H1R
AR AR At BT R FEFIRR RS, 2 T %, S8, IRt Al DA HEAE

ik uses 73] EHITTHIRY, SRTIX AT REZ M AR A BT, A RIRZRIE R
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{$mode objfpc}{$SH+}{$J-}
program showcolor;

// Both Graphics and GoogleMapsEngine units define TColor type.
uses Graphics, GoogleMapsEngine;

var

{ This doesn't work like we want, as TColor ends up

being defined by GoogleMapsEngine. }

// Color: TColor;

{ This works Ok. }

Color: Graphics.TColor;
begin

Color :=clYellow;

Writeln(Red(Color), ' *, Green(Color), ' *, Blue(Color));
end.
TR, idfE, EMTEmA gyf): —ME interface (211) 1, H—AME
implementation (SZjit) . BN« JFE777H 0 FEEER B 6 Fidi N IX B 20, IXE
WRE: &M A4 implementation (3Z5#) 7] H 74 pn] VLRSS K B #8474 interface (£/7) 7
AT IIAR IR AT . SR, A0 i GrAJiy, ANfEFTE interface (3211) FHAF
matter I, X ATREAIEE —/MRELAITE O,  PIASE SR A S5 1 75 B (declarations) £ FH 4w 15
w5 RS AN AL -
{$mode objfpc}{$H+}{$J-}
unit UnitUsingColors;

/ INCORRECT example

interface

uses Graphics;

procedure ShowColor(const Color: TColor);
implementation

uses GoogleMapsEngine;

procedure ShowColor(const Color: TColor);

begin
/l Writeln(ColorToString(Color));
end;
end.
LT (K H Lazarus LCL)E FAL. (HR W AR A RES 1 LI 80, 2R

(claiming) /R A~ BE St (implement) — /NG AL interface(% 1) 7 BH (declarations) ] procedure(idt
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%) o I BTG & L—1 KA. FFHBEAAEH
ges s, R e AR AE(shadows) 125 XAE implementation(S2 ) 4. L
T TGRS, H iR IR, HilREBIXA

{$mode objfpcH{SH+}{$J-}

unit UnitUsingColors;

[l INCORRECT example.
I/l This is what the compiler "sees" when trying to compile previous example

interface

uses Graphics;

procedure ShowColor(const Color: Graphics.TColor);
implementation

uses GoogleMapsEngine;

procedure ShowColor(const Color: GoogleMapsEngine.TColor);

begin

I/l Writeln(ColorToString(Color));

end;

end.

FERXME LT, O TT 2T E K (trivial), 2 5 2 implementation (S i) 21 B i b {5 H ok
H I . W2 L2 RN, IRt MgE e, &
¥ 3] MR, #) interface 7F) 3¢ HLAE I, SRTMAE FL S H 5 )

& LT AT e 5 350 Ath R SR 9% & (consequences) »
{$mode objfpcH{$H+}{$J-}

unit UnitUsingColors;

interface

uses Graphics;

procedure ShowColor(const Color: TColor);
implementation

uses GoogleMapsEngine;

procedure ShowColor(const Color: Graphics.TColor);

begin
I/l Writeln(ColorToString(Color));
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end;

end.

3.3. N —AN BT fl (expose) — AN A TTAR IR T

Bk, RN —A IS — AR IREE,  FEEAE— N R s IeH 2 (expose) B B & 45 R
I iZoe s 8 A B I B O A AR R AR AE 2 [E] i 44 (namespace) AT H o

I, 55ERT BTSRRI, X R (BE)hide" — AN P 2 T &
FHF

AT DAFEAR 0387 ) B8 70 A B3 a8 PR IR 56 i

{$mode objfpc}{$H+}{$J-}

unit MyUnit;

interface
uses Graphics;

type
{ Expose TColor from Graphics unit as TMyColor. }
TMyColor = TColor;

{ Alternatively, expose it under the same name.

Qualify with unit name in this case, otherwise

we would refer to ourselves with "TColor = TColor" definition. }
TColor = Graphics.TColor;

const
{ This works with constants too. }
clYellow = Graphics.clYellow;
cIBlue = Graphics.cIBlue;

implementation

end.

R XM AR procedures (I F2), BRI & — A 5 Higl sE . (EFH
procedures(i F2) M Bk %k, R AT LL4Efih (expose) — 7 i Ed 5 £1- 2l — 1N 57 40— 1N 70 1
procedure (X F8) (&% Callbacks([ali) (FFFx events(ZELF), 7FFR pointers to functions(f& %1 £
#7), JRFE procedural variables(Q F2 A8 5))), (HAXF LRI LS AAR(dirty).

T H U5 RS B — AN TEA A A (trivial) "wrapper (60,255 28) s %, EE T T £ 2 R Sk
H N &S TCHI R E, 7] 4 4b (around) 7% 34 2 HONTIR [B14A

XS4 RAAE R ITE, U4 R Ie-200) & P (properties), 7 &1t
(Properties)..

[
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4. 2%

4.1. Bt

BATAEE. FEMEZE, —PDRARAESE, M T
o FR (fields) (BER—NX “ — LA I EZE” 1A (fancy) 2FK),
o TE(ERAR C —ELAHH produre (1FE) BT KIWAE (fancy) 4FK),
o MBI (ER AN —HERERGE A F& (elds) , HFL Z—XT7EK get (FF
) Flset (#E) —LEM, HLE JEM).
o HLE, XEAEZMWRE, IR EZFAMEL (stuff) 7EISHTERES 1) N 3.
type
TMyClass = class

Myint: Integer;
procedure MyMethod;
end;

procedure TMyClass.MyMethod;
begin

Writeln(Mylint + 10);
end;

4.2. %7& (Inheritance) , is, as

PFAVAE YA Cinheritance) AR 72 (virtual methods) -
{$mode objfpcH{SH+}H{$I-}
program MyProgram;

uses SysUtils;

type
TMyClass = class
MyInt: Integer;
procedure MyVirtualMethod; virtual;
end;

TMyClassDescendant = class(TMyClass)
procedure MyVirtualMethod; override;
end;

procedure TMyClass.MyVirtualMethod;
begin

WriteIln("'TMyClass shows Myint + 10: ', MyInt + 10);
end;

robsean@126.com QQ A¥: 192903718
19/79



procedure TMyClassDescendant.MyVirtualMethod;
begin

Writeln('TMyClassDescendant shows Mylnt + 20: ', MylInt + 20);
end;

var
C: TMyClass;
begin
C := TMyClass.Create;
try
C.MyVirtualMethod,;
finally FreeAndNil(C) end;

C := TMyClassDescendant.Create;
try

C.MyVirtualMethod;
finally FreeAndNil(C) end;

end.
BN UL T, J73% (methods) A& RERLE Cvirtual) , 15 FEEEAREIEEA]. =
5 (Overrides) & H Fric, S, RESE—NES. IABHES (overriding)

CEE, RAEMIXAS, BRAERAE (now) IRAEMA 2B — T, A

NAEIBAT IR — A SEBI IS, A is #RAERT. R SR TY 4 ( typecast) 4|3 —/MiE 7€
12K, (] as 44T

{$mode objfpcH{SH+}{$J-}

program is_as;

uses SysUtils;

type
TMyClass = class
procedure MyMethod;
end;

TMyClassDescendant = class(TMyClass)
procedure MyMethodInDescendant;
end;

procedure TMyClass.MyMethod;
begin WriteIn('MyMethod') end;

procedure TMyClassDescendant.MyMethodInDescendant;
begin WriteIn('MyMethodInDescendant’) end;

var

robsean@126.com QQ A¥: 192903718
20/79



Descendant: TMyClassDescendant;
C: TMyClass;
begin
Descendant := TMyClassDescendant.Create;
try
Descendant.MyMethod;
Descendant. MyMethodInDescendant;

{ Descendant has all functionality expected of
the TMyClass, so this assignment is OK }

C := Descendant;

C.MyMethod;

{ this cannot work, since TMyClass doesn't define this method }
/IC.MyMethodInDescendant;
if C is TMyClassDescendant then

(C as TMyClassDescendant).MyMethodInDescendant;

finally FreeAndNil(Descendant) end;

end.
REHH (casting) 18 , VR AT LA FH unchecked 2570 %4 2 (typecast)

o XAZEFRAY, (HiE, R X HLEARR A RAEY, SE—AKE
XIAT . BT, ANEAEH AR (typecast) , BUANAE—ANBH I FARAS H

e IEw, Flan, AOMEE s MulE-

4.3. @tk

J@ S — AN I "syntax sugar  (EAHED) ", AT
1A LRV F ARG DB (field) (FTLAEAMGCE), H2, £ T EEdHHE -1
getter (ZEHZK) M setter (KA KHl. MAKAEZ, FR—LEEEN, RI—LIX
FEHINUR (side-effect) (Bltn, L2455,
2. M — B RKPUE R — B (field) , HERBE. £3CRY, B HEER—1
TS R
type
TWebPage = class
private
FURL.: string;
FColor: TColor;
function SetColor(const VValue: TColor);
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public
{ No way to set it directly.
Call the Load method, like Load('http://www.freepascal.org/"),
to load a page and set this property. }
property URL.: string read FURL;
procedure Load(const AnURL.: string);
property Color: TColor read FColor write SetColor;
end;

procedure TWebPage.Load(const AnURL.: string);

begin
FURL := AnURL;
NetworkingComponent.LoadWebPage(AnURL);
end;

function TWebPage.SetColor(const Value: TColor);
begin
if FColor <> Value then
begin
FColor := Value;
/I for example, cause some update each time value changes
Repaint;
/I as another example, make sure that some underlying instance,
/I like a "RenderingComponent™ (whatever that is),
I has a synchronized value of Color.
RenderingComponent.Color := Value;

end;

end;

W, REEE N, RS 7B field) (—82— private (FAH K1)
FR (field) ) REBIRMGERE . 7E LHEPREIT, Je& A Ad FH — A setter J5i%

o [HZ, XITFIRMEME, B E RS 3] private (FAH ) B (field) .
HESIHE A7 (field) PeT52jf (implementing) ~“F# ) getter B setter 77 T /&
BURET, TEPATI 2 BB T)

7 B — AR FE E 1 & P
1 AEEReR, JFHTE @ B — B (field) |, sud A H—4"getter" J77%).
2. FEH, =AM, AEERRE, HHOMIRE (8dEES R —AMEIRM

(designated) FEt (field) , B —4 "setter" /57%).

IR BTN field) FERIRMSHE BRI BMEC. #awm, RKik—
@, RAEAE LR FB (field) , ZEA—A b

SR IR A — A 7515
FAR b, T 9mieds, "getter " setter" AU B 7%, I HEATREME I STt (AT
(EFERE P ROER B BENLERE) . (B2, WilEHEkRMe 2 i G 7B (fields) & —MFir)

IR

o getter PRENIZIA FTALHI IR ZE R SCER (W0, EARIZ M SR — 2 N) . BN
ZRME R EERELIE R, ERRAWMILERE: ). WRAETREREELR, 2R —
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AN EYERZAE G R, FF HIR BIAE R E
R, WT getter SKA — L JEm AR BB AT U, B, RO, it Er—
ME (S FIRE E B SEFIR = A FE A5 R), F—UckdRk e . #HL B, X
"getter" BRI 1) — LD I AT RE M

o setter PREN Z LW BIERME, XEEMHEYIA getter ‘IR MBI 45 R, 78
"setter" (WIRARL T, $25](raise) — A3 ) H A ELERBR MR 8 TC B « AN Z G 4 8 40 T
(scale) FFEMIME. XANEERLAE ZJEH, FER AT PR

o N/t BTk EAMmrFB (field) R . H—k, GRIHMeFEeR
PUE— I, 2D T XA G = A XRES . BEREARIZ AR 2
W R EH — T AENISCR R FIEE N — L5 70, (&2 — T4, T
A=

o —ANEMI" (&4 backing" FE¢ (field) #5142 private (HAHT) , RE @M
fRAEE T k3 (encapsulate) 4= &4 HUAE ‘e ARG «

o [FNEEFEHFRFALAATHIR, HERIEKAFBIZER— N nE])

J& 1 BT DAAE— AN B0 B 2R A AMB e o et (serve) —AMHEAL (analogous) H
1, R, ARG NEREE, (H2Eid—1 getter f setter F£/7 (routines) ¥
(backed) .

el

xS

4.4. FH

WATH T e LAb AR, I HIRATE finally 73-6), 14
{$mode 0bjfpc}£$H+}{$J-}

program MyProgram;

uses SysUTtils;

type
TMyClass = class
procedure MyMethod;
end;

procedure TMyClass.MyMethod;
begin
if Random > 0.5 then
raise Exception.Create('Raising an exception!’);

end;

var
C: TMyClass;

begin
C := TMyClass.Create;
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try
C.MyMethod;
finally FreeAndNil(C) end;
end.

FEE, WR RS (MER %L/ procedure GREFE) /77722) 8] 57 (M B AA)IR
HiEA)HR, I3 A HAT

4.5. Visibility specifiers (AJARAL B2/ 23 2R%5)

GAE R ZHO N RIE ST, IRATA visibility specifiers  CRIRMIAL UL AR/ 202575 KB g 7 B
(fields) /777 g
FERE A PT ARA SEE A :

ATV E, 64 2E30E It R

AR A

AN AEIX N AN YR A R ] 15 1)

F (1) IR AT A B R R AN P AR IERA ) o A4 A s
IARHS BT LS A E AT R BR 1, B B Ha 17 ) A [ JE L (stuff) .
B, XA RERE,  fo iRk SZ B (implement) 'S %5 1% 82 (Y (tightly-connected) 2. {if
H 1% R E B H R R IR . B A (private) FI 48 XT
FA A (private).
PRSI, WSRAURAN G 2 vl A, 84 7 B ) JEURE (stuff) i AT 4 1 2 o Bk,
K Bedmit, BUERMATAEYHEE Wegmik, XHES T AT EEYD,
XA IR AT A (R YR H )o XITEA B
AR 73 2545 (specifier) 2 , X148 , BN, MARGHIE
ALFIXAS
NN FE (field) FgEPESRAE T H R RV (AR RAAT D

1k, (streamed), 11%7u}}\fﬁﬁ$ﬁ’]%&(ﬁeld5)EP%BZ//MJC(streamed)) UWRPIRA TR, (HAEHE
— LB AT, A

4.6. BRI\ JR A (ancestor)

WRIRAFEIFEA (ancestor) KM, &F— 7 gk H
4.7. Self

TXANREIR I S AT LA A B AE 2 52t (implementation) S 1 i 1 J ] -+ A Ao AR
H O RsEEl. &5k E C++, Java FIAHLLE S ) this #H24.
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4.8. 8 FA 4k A& i) /712 ( inherited method)

TE— N7 Szt (implementation) i, W1 RARVEF] 55—k, AR BRI R E 2K 07
e AE PRI, A X L A
LI
{$mode objfpcH{$H+}{$J-}
uses SysUtils;

type
TMyClassl = class
procedure MyMethod;
end;

TMyClass2 = class(TMyClassl)
procedure MyMethod;
procedure MyOtherMethod;

end;

procedure TMyClass1l.MyMethod,;
begin

Writeln('TMyClass1.MyMethod');
end;

procedure TMyClass2.MyMethod:;
begin

Writeln('TMyClass2.MyMethod');
end;

procedure TMyClass2.MyOtherMethod;
begin

MyMethod; // this calls TMyClass2.MyMethod
end;

var
C: TMyClass2;
begin
C := TMyClass2.Create;
try
C.MyOtherMethod;
finally FreeAndNil(C) end;

end.
R TTEAE E XAE— DM I2E, A ERA— NS (ancestor) KH—AJ7ik. HLE,
BRI TR e 7 M o 25 I, ZIR T
o ImiFdrTKk o
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o WIRBATHE], ETHK
o WIRBATHE], ETHK
o WUIREAKE], Ha, HiFERM.

£ Em Rz gl, JRAr e, R E . FLL,

K4 H H
A, ARAT BRI SR T5 % AR ER (ORI RR, 55 )5
o N TMENIXAS, AR (INYIES KR H , AR

XML, IR g A RN AR RSO IR IR . AERATHIR G, B RWRE Ji EAsE

Hr, IR R , REHF. BEE
AN B 1) 52 jifi (implementation)
i A, A B A T ()52 fifi (implementation) ,  Jf:
E B AE .

VA 25 A T AR [) 42 BRI JE 7R (ancestor) 5 i . X A V2L YR A 4 (descendants) A
DL 5 5 8 (ancestors) (PRFF 54 (ancestor) BB &, T A2 B 46 7 28 (ancestor) B U PE) o R AE R
TH 75
{$mode objfpc}{$H+}{$J-}
uses SysUtils;

type
TMyClassl = class
constructor Create;
procedure MyMethod(const A: Integer);
end;

TMyClass2 = class(TMyClass1)
constructor Create;
procedure MyMethod(const A: Integer);
end;

constructor TMyClass1.Create;

begin
inherited Create; // this calls TObject.Create
WriteIn('TMyClass1.Create");

end;

procedure TMyClass1.MyMethod(const A: Integer);
begin

Writeln('TMyClass1.MyMethod ', A);
end;

constructor TMyClass2.Create;
begin
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inherited Create; // this calls TMyClass1.Create
Writeln('TMyClass2.Create');
end;

procedure TMyClass2.MyMethod(const A: Integer);

begin
inherited MyMethod(A); // this calls TMyClass1.MyMethod
Writeln('TMyClass2.MyMethod ', A);

end;

var
C: TMyClass2;
begin
C := TMyClass2.Create;
try
C.MyMethod(123);
finally FreeAndNil(C) end;

end.
RAEEH KA — M EMEFELRR. T AMERSHNERIER & B, B
H—MaeErtkiE T B URE ( KT HERE— NS, mAR—

WNINEGTR) e RBEWRE" I — RN 77 G AL TR0 7% TEA =R 27721434 S 1A
HIZHL".

fers (e BRI, A ) inherited .. B AT DA — MR B inherited; ACES

ERE L o} ¥ F A G A /72 6 AR JE T (ancestor) i 7 72 LK) R & — e 7 K.
MR CABHIRE CHRSEOX R ATRER], RS EHAZ 1), B4R A (ancestor) ) 7 2
A MR AT AE Y WA R RN . 2 R8RS
procedure TMyClass2.MyMethod(A: Integer);
begin

WriteIn("TMyClass2.MyMethod beginning ', A);

A = 456;

{ This calls TMyClass1l.MyMethod with A = 456,

regardless of the A value passed to this method (TMyClass2.MyMethod). }

inherited;

Writeln('TMyClass2.MyMethod ending ', A);

end;

R 2: MIRZROEE “HREE” )@ SCER, R AR S JEM A virtual), £

() HE AU (virtual) 7 VA LE R RS 70 1o (AR ANVE R 5107 12 UL (virtual ) 50 A 2 X%
7 TAE, ROEERE, iFIEXTE— AR (ancestor) K iR TF A8 %, JFHE

Xt s (virtual)Fl £ A9(not virtual) 5 iE#R S IE -
4.9. BHL (Virtual) 51, override (EEB) M reintroduce (FEIAN)

BRSO, TIERRERL Cvirtual) o XBLT C++, FEAMEZ Java.
M ANTTEARAEM T Cvirtual ) B, gmdids 2t T 24007 7 47 77(declared) 1) 28 28 pe g AN
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R, TMANRIE T L [0 381752 . AN i G AR LT, 1HA2 25 1R 193
W E G — N B A2, 15 » AHZ B ks B R LR —MTAE) (descendant) 2R, 4

TH ) 6} 5 4 2 1) SE A8 (idea) A2 774 #(descendan) 28 &1 &2 F1/7 7 (ancestor) —F£4F T A4 S 7H
(ancestor) #ZLK /S, G e s E FRVEAE FH — M4 Y (descendant) 28 . BARKITTIEA R AEZ U HT
(virtual), XA/ GEH FERL 945 % (consequences). % F& R [ i 7~ 1) :

{$mode objfpcH{SH+}H{$J-}

uses SysUtils;

type
TFruit = class
procedure Eat;
end;

TApple = class(TFruit)
procedure Eat;
end;

procedure TFruit.Eat;
begin

Writeln('Eating a fruit');
end;

procedure TApple.Eat;
begin

Writeln('Eating an apple);
end;

procedure DoSomethingWithAFruit(const Fruit: TFruit);
begin
Writeln('We have a fruit with class ', Fruit.ClassName);
Writeln('We eat it:");
Fruit.Eat;
end;

var

Apple: TApple; // Note: you could as well declare "Apple: TFruit" here
begin

Apple := TApple.Create;

try

DoSomethingWithAFruit(Apple);

finally FreeAndNil(Apple) end;
end.
XA IR AT B
We have a fruit with class TApple
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We eat it:
Eating a fruit

Haye b, AN S (implementation) ) , = St

(implementation).

W AR [ AR R g PR AR ] AR, KRS HAMME: S5 , AR EE A P W OR
BI—K o DRI AR 7E KRN Eat 777 Wik KARH S

XFETTE,  gniede i AE— > R (ancestor) ( TEXFIEE L R) 42, sl —A4
R . (RS A AEF 174 (descendants) (& Y Z R AN ()

S actual) 6 : s — A, Bl e f72E% (descendants) ({4 —
A s ANEIRIE TR ).

PRI UL, G 77728 1 G EE B 3 T o
181 FH i 75 77724 virtual methods) 5 253X AN T A (behavior) . ER Eat J5 8% & Bl (virtual) (&
=N~ AE TR IR), A4 SERRR B U FH ) St (implementation) 724 77#/4 0E « TN
B EMHN—A (W tEE R BN VRIS, 4 Eat 7 E SRTE
KR,
ft Object Pascal H, K& X—MNTTEAE R virtua(E/U H9), R4
e Hi S AR B — AN E X (definition) (7£ % J5 % ) 5 4 (ancestor)) «
e H e LA AT A I e 2 X (definitions) (FEfiT4E Y (descendants)) » P E S
(overridden) ik A 40 75 4 56 4= (exactly) #H [F] i 2 £ (FF 3R [RIAH [RS8 2, 76 BRI 1S 0L ) o
{$mode objfpc}{$H+}{$J-}
uses SysUtils;

type
TFruit = class
procedure Eat; virtual;
end;

TApple = class(TFruit)
procedure Eat; override;
end;

procedure TFruit.Eat;
begin

Writeln('Eating a fruit');
end;

procedure TApple.Eat;
begin

Writeln('Eating an apple’);
end;

procedure DoSomethingWithAFruit(const Fruit: TFruit);
begin
Writeln("We have a fruit with class ', Fruit.ClassName);
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Writeln('We eat it:");
Fruit.Eat;
end;

var
Apple: TApple; // Note: you could as well declare "Apple: TFruit" here
begin
Apple := TApple.Create;
try
DoSomethingWithAFruit(Apple);
finally FreeAndNil(Apple) end;
end.
XA TRIREFT ER
We have a fruit with class TApple
We eat it:
Eating an apple

A, R TR I A T I 274 727 (virtual method table) 54N 255k TAE. X4
F I FRER B KDL 72 92t (implementations) it — /N 5116 . 24 Eat J7VERE, 4w
wEELY PISEBRIZEAR RBE R — AN LT VAR, FR A — e st 2EAEEIX LY Eat 52
Ji(implementations)..
U RAR AN KT, i ELIR, URIELE BEGER) — N A R
U IR (ancestor) [P REFL 2o An SR ARHf 8 1X R AR AR L I, AR ] LRI —A>

Ky, HRAEKRZEREN T, RmEERRZ R,

e, DA iR R e R 2 BRI 5] H (invoked) .
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5. R

5.1. AR IR LA

REGIAIATIRI, B NREAF2 N A e . FEBE FPC HEICRATE (detect)
W A7l 72 (&7 https://castle-engine.io/manual_optimization.php#section_memory ).

FE, EAW KIS (raised) SH . RE4$HEG] (raising) — AN ES, ARIFASLAIE—AHK
GFHER—ANRRAIEF 2L, I BIR A DETERRIAA KA E R o HEXAH
S 2 B BRI o

5.2. WATRER

FRETBER S, BRI AERI 2RS4 iR o ERALN AN, WERAR—
WA R KE (destructor) , FFHiZE A 2 nil o FTUE—"MTHIHHEIRZ XA —
MR

BRI EZ D —AMEET A CGshorteut) , XFT-

if A <> nil then

begin

A.Destroy;

A =nil;

end;

Hye b, XA EREAR, E—MESHGIH (reference) L, KN i 17—

AN R EI 9 R (trick),  FRAE R FIAT R BR % (destructor) R E AT E A N nil. XFEEHFHLIER—
NEMEE R (bugs) —IXANEEAZ, "IN ARY RZ KA BE T 18] R — AN PR 1
(half-destructed) <247,
PR 2 8 B B8 H ke XRAGM
if A <> nil then
A.Destroy;
KRR A, BRIEE R
R, EEFEBIT, fE—Aeese nil Bsef] b, RN ZAGEANEE— N5k Bk, g
AlRER nil, EFEZT, WA AIREE AR A N IREE. AT, J7F R XA HI 1
— M4, fESLHE (implementation) HE M E L BLES (dirty) — W2, RERES
o XANELES YRR (dirty trick) AN TAEZEIEERL (non-virtual) 5y OX AT B AR A 1) R
PITVEFNAY] AT - B (fields) ).
TS A s WGBS, FEakam A B E A Tk
M eRi % (destructor) . Castle Game Engine 13X FEMI . & B R — MR TR =
(assertion) , Ar& 951/ (references) A2 nil, FLEIETHHILEH . |

5.3. FEIM EH K

HERZIEN T, TFERBEHIARZ D@, /RAE (ust) 5—MHrigek%l (destructor)
X VLHEL—MiE PR &L (constructor) , FFARBRE B4 AL (deallocates) #4)Bir 7F 141t bR £

(constructor) F—Y] (B, BME, TERIIEAMEHIAR). FE, BRBRENRIE—K.
WH, WEBISIH (reference) N nil 2 —ANMFFi, @%, @M k
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e 72 e 2R ).
FITBL BRI A

uses SysUtils;

type
TGun = class
end;

TPlayer = class
Gunl, Gun2: TGun;
constructor Create;
destructor Destroy; override;
end;

constructor TPlayer.Create;
begin

inherited;

Gunl := TGun.Create;

Gun2 := TGun.Create;
end;

destructor TPlayer.Destroy;
begin
FreeAndNil(Gunl);
FreeAndNil(Gun2);

inherited,;
end;
SRyt 4 B Hb (explicitly) Bl S5, mT LA B "ownership™ fit) FRIE.— N AW

XN E B HE R 77 7 2R AZALH R B B, IF e R K AN S BRI A N AR TR S 4
(Fk, W R AR B TSR A X R, S5 R IR T AE). JA TRT DUSE Bl — Ao ] 2]
XA

uses SysUTtils, Classes;

type
TGun = class(TComponent)
end;

TPlayer = class(TComponent)

Gunl, Gun2: TGun;

constructor Create(AOwner: TComponent); override;
end;

constructor TPlayer.Create(AOwner: TComponent);
begin
inherited,;
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Gunl := TGun.Create(Self);
Gun2 := TGun.Create(Self);

end;
R FRATH EARIX B E 5 (override) — AN HE UL Fi& k% Cconstructor) . T bAFE,
IR Mok s %k Cconstructor) %k, (Fisz b, RaJI—H 7B — A8

)i BT Cconstructor) o {H2VEE, BT —LLIhEE, 61 U0 .streaming (), K5 A1 AR 15 FH R 40044
iR AL Cconstructor) [ FTLL, FEARAIIF AL AR & IEAfH TAE.)

5 BRI 53— FH L) 2 list-classes(¥122-3%) 11 THALIER N D2 truet), 4
1% Jr DARRATTE AT LA
uses SysUTtils, Classes, FGL;
type
TGun = class
end;

TGunList = specialize TFPGObjectList<TGun>;

TPlayer = class
Guns: TGunList;
Gunl, Gun2: TGun;
constructor Create;
destructor Destroy; override;
end;

constructor TPlayer.Create;
begin
inherited;
/I Actually, the parameter true (OwnsQObjects) is already the default
Guns := TGunList.Create(true);
Gunl := TGun.Create(Self);
Guns.Add(Gunl);
Gun2 := TGun.Create(Self);
Guns.Add(Gun2);
end;

destructor TPlayer.Destroy;
begin
{ We have to take care to free the list.
It will automatically free it's contents. }
FreeAndNil(Guns);

{ No need to free the Gunl, Gun2 anymore. It's a nice habit to set to "nil"
their references now, as we know they are freed. In this simple class,
with so simple destructor, it's obvious that they cannot be accessed
anymore -- but doing this pays off in case of larger and more complicated
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destructors.

Alternatively, we could avoid declaring Gunl and Gun2,

and instead use Guns[0] and Guns[1] in own code.
Or create a method like Gunl that returns Guns[0]. }

Gunl :=nil;
Gun2 :=nil;
inherited;
end;
R, FIFRF(list classes) "ownership" HL 2 ] B 1, FF H, a0 SFARAE FH — L HAR ) 7 v B i sk
B, PREIRE— R R E e maEE AR AT H TERN—A B R R — Lk
RIETMARRE, B /R EH Of ST R E.
FE Castle Game Engine 9: 24{F /A —4 1725 (children) 48 A B, IR
A J5 (descendants) & H 2 A A7 E L AR X3D 71 A4, , JE AR
A HERN—EEYHE — A E R TABLE —EF RN 1%
RN 1k
5.4. BRI B E (destructor) 8RR A Destroy(455%)
WRAE ETR BT L, SR Sy, e PR A Al
H.
i b ARAT PAA 2 AN R4 2R B (destructors), 1B 2 £E SE R AR e T MOR AN — AN 32 & AN —
AR K () A7 ) BR B (destructors) B 28 5, (i RYeE:BuN JTEMR A, TEMK
Yt AR R .
H7 #4) B $ (destructors) £ W SOR— N U 715, BT UARBLZ S AR AE IR 2R
(& A 256142 (descend) B )yHH KEEFhILE. X J7 B A A

[a] AEED, U7 ¥ v aner AR M B F(Virtual) 75 72:, override(E55) F1 reintroduce(Ff 51 \).

xS

el

IXAME B2 R T #r i ek 24(destructors), SEFx I, 5 #4725 Z¢(constructors) AN .

BIIEH I, — N5 2N #7426 #(constructors). 3l 5 B AN 18R AN , RREAFEKZ
B, H I, e R IR AT ISR A #4742 25 #4(constructors) 6138 22 1 42 FR.

mH, 1414 i #(constructors) 7 th A s (virtual), BT CLARASELALEYRAEY)
HH Frid'e.

2458 X a4 5 Fe(constructors) A7, 31X — Y 5 AR — rU AR A M) R0 A B AT RERNE T AN R,
FIT A BRIIE 30 AR AS B553 i 48 e

R, O TR AT X descendants JRA= 47 5 £4. N AN AL i
45 Z(constructors) N T Ti(streaming) R G50k TAE, & /& B —4
JE 40 #42 £ Z(constructors). Z5E X RIIREWIIN, IR 1% H 5 (override) X > A4/
£ 2¢(constructors) (Jf H.FH REEFHRCE), FAEE BN AT A 7RI a8 4. e A7)
SRIEAR LT HISR 52 SCHH N (additional) #4742 25 #(constructors), {H & B AT B 1% 78 24" 7 F
(helpers)”. 241 35 5 #(constructors) B Z i, 1X AN SE 4]

[Nz AR, 75 0, 2437 (streaming) I, K5 AS BE 4% 1E B 144 38 (constructed). Jz(streaming) 4% 5 H .
B, 29 7E—A> Lazarus & 48 - CRAF RN EX AN 2H AR
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5.5. B notification (G@4n)

R AR E H1l— 51 F (reference) B 52451, X FE, IR BN 5 H (reference) AR R A7 it 2%, SR )5 &
IR — MR — N — AN B HE7ZEP. EASRERE U 7], N B AR 17 2 — DM A 3
BC B A7 i 2. U5 7] AT BE 3 BUE — NS AT I B RS R, B 0 A I B0 40 (8] (returned) (R A4
fift 2% T LARE AR AR P v i L SR Rk (stuff) 28 1 ).
fEIX A SRR TRSE A1 % 5 B W BN nil 151 H (reference) & $145—
BEE RN E R E AT A HAR Y 5] A (reference). 25 FE X ALY
var

01, O2: TObject;
begin

01 := TObject.Create;

02 :=01;

FreeAndNil(O1);

/I what happens if we access O1 or O2 here?
end;
1. FERXMMEAE R, & nil o W —LARH AR AN YT H) &, AT AR SE M H
SR G AE — MEETRUH) S249) B 7k AR

SR A = nil 2 — N B S B — AN ] FUL R AEIZ AT B (runtime) &b 7 7 35 . BT,
IR — LA K A R0 R E B O1 7B, AR AEIZ 1T (runtime) 4b 3R
AR I
AR ) 4, 258 B — AN R 48k (virtual) 77 7%, 858 F — AN 3B B2 48 (non-virtual ) 77 vk 5 17 — A4~
S ) - B

2. 0T 02, HHAR BIHD AT S B AR nil, (H2 R TE R . 223k 15 i — AN E T
(non-nil) JTERLSEH 1 — N7 B T 30— A AT AT —7] B — N7 W 1 7 8, ] fg
—ANb 3 B B R B (returned).

HE T B &SRR T &

o —/MERTT SR, TE A, A A AN RIS SR, AN E AR O T 51 H (reference) i A= i st (]

(lifetime) (AT Ar] 5, 4an St e il i e AR RS B ) 2 o SR — A 2% H—NFBdam
(1) — e 545 B A& — A 47 #convention) , 5| H (reference) ] wheel & %), R

5] F (reference) 3] car exists 4k S:471E, 3 H. car ¥ £ & 14T #4) B8 B (destructor) PN B iU e
fK] wheels. {H &% & —AN # A convention), SCAY N %35 M, Gn Six LA T 43 4 ) —Lb 5
AT

o fE LTI ARG OB O1 Sl 5, FR T LAfE] FA -t B A A . O2 AR & nil. £E
XA BB L A E B

o i future-proof fif ¥k 77 8 2 kA H "R TUE A1 (notification) AL . — N 244
AT DL %N (notified), 24 53 1 B 2H AL 408 RE T80, 5 IR 1 5 B 1) 51 FH (reference) 4 il
T RARIAG — L 1% — 557/ /H(weak reference). ‘& 1] LUK & Fh &8 (1) FVEZEAS 1)
npRA] PAiksk B R AN AR >R 15 B AR Y 51 F (reference), FF H AN ALt AT PAZE

A AR B[] R T S 431)
X TP EHIRA: B R AR e A 45 R
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JFEE :
X B — A e BE B, SR R A5 X A LA, 5 43 R £ (constructor) /4T 44 pR 00—
A setter J& 1 — & A I B AT DA BE 17 B (H 20X A B R BOAS, 4 ) 135 150, 5 2 TR D)
type
TControl = class(TComponent)
end;

TContainer = class(TComponent)
private

FSomeSpecialControl: TControl;

procedure SetSomeSpecialControl(const Value: TControl);
protected

procedure Notification(AComponent: TComponent; Operation: TOperation); override;
public

destructor Destroy; override;

property SomeSpecialControl: TControl

read FSomeSpecialControl write SetSomeSpecialControl;

end;

implementation

procedure TContainer.Notification(AComponent: TComponent; Operation: TOperation);
begin
inherited;
if (Operation = opRemove) and (AComponent = FSomeSpecialControl) then
{ set to nil by SetSomeSpecialControl to clean nicely }
SomeSpecialControl := nil;
end;

procedure TContainer.SetSomeSpecialControl(const Value: TControl);
begin
if FSomeSpecialControl <> Value then
begin
if FSomeSpecialControl <> nil then
FSomeSpecialControl.RemoveFreeNotification(Self);
FSomeSpecialControl := Value;
if FSomeSpecialControl <> nil then
FSomeSpecialControl.FreeNotification(Self);
end;
end;

destructor TContainer.Destroy;

begin
{ set to nil by SetSomeSpecialControl, to detach free notification }
SomeSpecialControl := nil;
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inherited;
end;
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BATH R

6.1. i streams (J) HA/HiH

AR HIRE 7 N i A5 H %K, IFHERBZ eI AN ALY . EHIRZH IR
=4, & : :
{$mode objfpc}{$H+}{$J-}
uses SysUTtils, Classes;
var
S: TStream;
Inputint, Outputint: Integer;
begin
Inputint := 666;

S := TFileStream.Create('my_binary_file.data', fmCreate);
try

S.WriteBuffer(Inputint, SizeOf(Inputint));
finally FreeAndNil(S) end;

S := TFileStream.Create('my_binary_file.data’, fmOpenRead);
try

S.ReadBuffer(Outputint, SizeOf(Outputint));
finally FreeAndNil(S) end;

Writeln('Read from file got integer: ', Outputint);

end.

£ Castle Game Engine H1: /R 144 A 77 VB — N (stream), AR R V5 (R 5

BFE N EH URLs Al Android %% 7= (assets) 1 34, Hdli) . dbak, ST HAEVRIER Z (— M AE
T H ) i B YA BRI

EnableNetwork := true;

S := Download('https://castle-engine.io/latest.zip");

S := Download(‘file:///home/michalis/my_binary_file.data’);
S := Download(ApplicationData('gui/my_image.png’));

NVESCARTCE, AT A H K. ERME AN AT (line-oriented) AP, Jf H.
£, 3 (wrap) — 1 £ BT o *@Lﬁ@i&Tu%’ftﬂlgﬁ\Y&%ﬁ%E@ URL, =fR7]
LILIE RIR H E S PR L

Text := TTextReader.Create(ApplicationData('my_data.txt"));
while not Text.Eof do
WritelnLog('NextLine', Text.ReadLine);

6.2. 2% (lists(31|3), dictionaries(ia] #1))fs FH3Z & (generics)

Pascal i & S AT I FE $R A 25 Pl &4 R 25 2% (containers) . V12 HI3E-12 R (1 il
K H L), A BIESH( Yo EA T 3RAF ORI RS
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-2 4, WRTREMRZH, REVEHZ RIS

JZ T A A R OB I 5k add(F8 ), remove(F2FR), iterate(i%:4X), search(#x#k),
SOrt(HET). .. duikas thAiE (FIR ), AEREE MR THE .

UTE, 18 FPC W 3 PEESR by BUZR 4R

. FG

. IO A 3E (friends)

. BRI S (friends) (— 2 7E Y
AT LA FROG(UN AR T B SR8 (1 FPC 3.0.x B EEZ H (¥ FPC 2.6.x —it2 T.1E),
Ei HTE(IN [ FPC 3L AT, (HE HLfh 7 T He 5 Delphi). 2 {40
lists (%1%) #1 dictionaries (i) 5F 44 X F A BbR k2 e 87 (5K H FLIGH)
T ).
7 Castle Game Engine H1: 304161 & — 4+ oA S, B T FPC
3.0.x.7E 5| ZEa], FeA 1M . AR AL |
KH BT I B B
TList (F13)

— M2 BRI .

TObjectList (XF 551 3%)

— 2B G S (instances) U F1IFE . B RTLL “HHAE 7 125 Cchildren) , X EMAE B4
Hah R (free) ‘E1i1.

TDictionary (i)

— ANz BT
TObjectDictionary (¥} %3] i)

— Mz, ERTRL A F(keys)FI/ERAE (values)
X B AR AnART A FH — ] EA vz

{$mode objfpcH{SH+}H{$I-}
uses SysUTtils, Generics.Collections;

type
TApple = class
Name: string;
end;

TAppleList = specialize TObjectList<TApple>;

var
A: TApple;
Apples: TAppleList;
begin
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Apples := TAppleList.Create(true);
try
A := TApple.Create;
A.Name :='my apple’;
Apples.Add(A);

A := TApple.Create;
A.Name := 'another apple’;
Apples.Add(A);

Writeln('Count: ', Apples.Count);

Writeln(Apples[0].Name);

Writeln(Apples[1].Name);
finally FreeAndNil(Apples) end;

end.
FE, —SEERELEHAIE, GHFAER®Iw, £t Sort i JiiE)e

R TI1XAS comparer (#7485 o ZEiA comparer ([L##8) SFHTA S
ARG, EZEXTTFids (records) (TEXFMEM T, EHEFHHRNE. 2O THRME
H , ERANEEIERN).
LHFH RN, R LB A A& X comparer (A 1EN—A5%. comparer ([
) Je—/N, SLii (implementing) 210 Cinterface) o FESLEH, REH E X
21 callback C[EiE) , FfE kKA E (wrap) X callback
B FEAF]—A S AROX AN — AN IR BILE N TH -

{$mode objfpc}{$SH+}{$J-}
uses SysUtils, Generics.Defaults, Generics.Collections;

type
TApple = class
Name: string;
end;

TAppleList = specialize TObjectList<TApple>;

function CompareApples(constref Left, Right: TApple): Integer;
begin

Result := AnsiCompareStr(Left.Name, Right.Name);
end;

type

TAppleComparer = specialize TComparer<TApple>;
var

A: TApple;

L: TAppleList;
begin

L := TAppleList.Create(true);
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try
A := TApple.Create;
A.Name :='11"
L.Add(A);

A := TApple.Create;
A.Name := "33
L.Add(A);

A := TApple.Create;
A.Name :='22"
L.Add(A);

L.Sort(TAppleComparer.Construct(@CompareApples));

Writeln('Count: ', L.Count);

Writeln(L[0].Name);

Writeln(L[1].Name);

Writeln(L[2].Name);

finally FreeAndNil(L) end;
end.

2% implements(3Ljifi)—A> dictionary (IAJ$L) , H#EIIA—" map (BEE) (key

() — value (fH) ), I N—"MHHKEER (associative) #(ZH. E I APl &L+
C# K. BAAMHMENS Cterators) , X1 keys (58) , values (fE) , FHEY
K] key (##) —value (fH) -
— /M A dictionary (il ) 7R BIACHD .
{$mode objfpcH{SH+}{$J-}
uses SysUTtils, Generics.Collections;

type
TApple = class
Name: string;
end;

TAppleDictionary = specialize TDictionary<string, TApple>;

var
Apples: TAppleDictionary;
A, FoundA: TApple;
ApplePair: TAppleDictionary.TDictionaryPair;
AppleKey: string;

begin
Apples := TAppleDictionary.Create;

try
A := TApple.Create;
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A.Name :='my apple’;
Apples.AddOrSetValue('apple key 1', A);

if Apples.TryGetValue(‘apple key 1', FoundA) then
Writeln('Found apple under key "apple key 1" with name: ' +
FoundA.Name);

for AppleKey in Apples.Keys do
Writeln('Found apple key: ' + AppleKey);
for A in Apples.Values do
Writeln('Found apple value: ' + A.Name);
for ApplePair in Apples do
Writeln('Found apple key->value: ' +
ApplePair.Key + '->' + ApplePair.Value.Name);

{ Line below works too, but it can only be used to set
an *existing* dictionary key.
Instead of this, usually use AddOrSetValue
to set or add a new key, as necessary. }

/I Apples['apple key 1] := ... ;

Apples.Remove(‘apple key 1%;

{ Note that the TDictionary doesn't own the items,
you need to free them yourself.
We could use TObjectDictionary to have automatic ownership
mechanism. }
A Free;
finally FreeAndNil(Apples) end;
end.
A LABH It 7774 dictionary (i 8i) keys (#8) F1/mf values (fEH) , X
H, EATRTLA BRI (freed) o IR ENTEN KL, TR INVTHHT keys (FED Fll 26

values (72) . WV E | "owned" —Le HABKA, (4 —A (i, SRR
keys (f#) & , A% Cinclude) ), H{ARIBHPATH, FREHRE—
ANE N R B 5t

— M IR BIARRSAE R JidiX MRS H memory leak detection (77
rEast 2D . 14 , SREE, MHMPLBHIN, A%
(A L)@

{$mode objfpc}{SH+}{$J-}
uses SysUtils, Generics.Collections;

type
TApple = class
Name: string;
end;
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TAppleDictionary = specialize TObjectDictionary<string, TApple>;

var
Apples: TAppleDictionary;
A: TApple;
ApplePair; TAppleDictionary.TDictionaryPair;
begin
Apples := TAppleDictionary.Create([doOwnsValues]);
try
A := TApple.Create;
A.Name :='my apple’;
Apples.AddOrSetValue('apple key 1', A);

for ApplePair in Apples do
Writeln('Found apple key->value: * +
ApplePair.Key + '->' + ApplePair.Value.Name);

Apples.Remove(‘apple key 1Y);
finally FreeAndNil(Apples) end;
end.
R AR B 5 R G, AR , IXJERHE BT B HL B2 )
— AT R I -
TFPGList

—NZ R B
TFPGObjectList
— R RSEFIFNFR . BRI "children (X1 .
TFPGMap
—/MZ M dictionary (i) ¢
1 oo, IEEHH TH0E CETBEE)E L. X T , "AT()
A p 7 (QYEELTHHE T key i) KA. WIRAREAEHIX ey 2R T 513R, ANfe

HHNEKLBGEESWII, WEL5 (records) ), PRAIEAMELE Operator overloading Gz
FFEHD IR, overload () EATMEGERL.

fE Castle Game Engine 1, FAT&HE — AT , BRI
il xK, BT il , [HEENIATRE (require) —
MBS FEAFE L, HTIEMPEN ((ERRE, BNHEAAMEISRNE, T ask
(records) BX method pointers (J77548%) , BEAIEHZE4HD LT
JEMOSTH) (deprecated) , {Hi& H MG ZERRA 6.3, as FATE AT R
%
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WRARAEHIE B £ 55T generics (22D & F Generics ((27)) .

6.3. Cloning (FEf&) : TPersistent.Assign

SRS, @Al B IR R A2 S 2 i reference (B o

var
X, Y: TMyObject;

begin
X := TMyObiject.Create;
Y =X;
/l X and Y are now two pointers to the same data
Y.MyField := 123; // this also changes X.MyField
FreeAndNil(X);

end;

NEHIRELHI N, WERRE (approach) 2 M
BB B k. —HELE
e, BIxA:

var

X, Y: TMyObiject;

begin

X := TMyObject.Create;

Y := TMyObject.Create;

Y.Assign(X);

Y.MyField := 123; // this does not change X.MyField
FreeAndNil(X);

FreeAndNil(Y);

RIGIREIZE, I+ H override (E
&Y sz (Gimplemented)

end;
FEE TAE, PRFEE implement(SLjit) 7R S b b R AR ) - B

(fields) o PRMIZAT4HHL implement (S
REAZ AT — MIRAZE (descendant)
{$mode objfpcH{SH+}{$J-}
uses SysUTtils, Classes;

type
TMyClass = class(TPersistent)
public
MyInt: Integer;
procedure Assign(Source: TPersistent); override;
end;

TMyClassDescendant = class(TMyClass)
public

MysString: string;

procedure Assign(Source: TPersistent); override;
end;
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procedure TMyClass.Assign(Source: TPersistent);
var
SourceMyClass: TMyClass;
begin
if Source is TMyClass then
begin
SourceMyClass := TMyClass(Source);
MyInt := SourceMyClass.MyInt;
1l Xxx := SourceMyClass.Xxx; // add new fields here
end else
{ Since TMyClass is a direct TPersistent descendant,
it calls inherited ONLY when it cannot handle Source class.
See comments below. }
inherited Assign(Source);
end;

procedure TMyClassDescendant. Assign(Source: TPersistent);
var
SourceMyClassDescendant: TMyClassDescendant;
begin
if Source is TMyClassDescendant then
begin
SourceMyClassDescendant := TMyClassDescendant(Source);
MysString := SourceMyClassDescendant.MyString;

Il Xxx := SourceMyClassDescendant. Xxx; // add new fields here

end;

{ Since TMyClassDescendant has an ancestor that already overrides

Assign (in TMyClass.Assign), it calls inherited ALWAYS,
to allow TMyClass.Assign to handle remaining fields.
See comments below for a detailed reasoning. }
inherited Assign(Source);
end;

var

C1, C2: TMyClass;

CD1, CD2: TMyClassDescendant;
begin

/I test TMyClass.Assign

C1 := TMyClass.Create;

C2 := TMyClass.Create;

try
C1.MylInt := 666;
C2.Assign(C1);
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Writeln('C2 state: ', C2.Myint);
finally
FreeAndNil(C1);
FreeAndNil(C2);
end;

I/ test TMyClassDescendant.Assign
CD1 := TMyClassDescendant.Create;
CD2 := TMyClassDescendant.Create;
try

CD1.Myint := 44;

CD1.MysString := 'blah’;

CD2.Assign(CD1);

Writeln('CD2 state: ', CD2.MyiInt, ', CD2.MyString);
finally

FreeAndNil(CD1);

FreeAndNil(CD2);

end;
end.
— B g, BRI R T EE S AR R R (alternatively) override (FLE)
Tk, MARLEIREZE (destination) Z5H overriding (FE'5) 7%
R, MYREATE overridden (EE5) implementation (SZjiti) )
o 3X B RGO
PRI FKHEIREZ (descendant) . (B, EA H—A B IR
2% (descendant) , {HJ&TG ancestor (JRA/AH%G) overridden (FE'E) k. )
TEIRFME DL R, AR RZ A8 H R R ), K
B UIRABEE R CHG 42 (handle) assignment (JH7E )
PRI — YR E (descends) , L4 overridden (E ') i
FEXFHEILT, RIS % 60 E1F 7 (RH ] ancestor (R /4H
%) )o AW, 7E overridden (E'H) J5iErif T e — AN
NERRTRE, MM implementation (SZjit) A FH (B A T )
, WHATSCEE (relates) % ik, REEE A

implementations (SZjifi) -
procedure TPersistent. Assign(Source: TPersistent);
begin
if Source <> nil then
Source.AssignTo(Self)
else
raise EConvertError...
end;
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procedure TPersistent. AssignTo(Destination: TPersistent);

begin
raise EConvertError...
end;
XA R (1= 1 implementation (SEJt) , R0 E SRR T 815 B an el
ERE PN A NRBI 4.
51t, RO ETHE R, 2
o UIREET A #¢ overridden (Z5) , BAHHAENESH—1"FH.
o HiER, 1F implementation (SZj) = A0S, & HBHWE HIZRHFTA fields
(£B) (BiFTA published (A fields (B ). XN ARFEIRA CME,
JEEAE AT A Z5H overriding (FE'5) o URALAE ] RTTIGE AT 2555
BRHZ L, (2N TR G, VREIR TR R Fah ZEH 7B (fields)
URAE—K, K » AR implementation (SZjifi) i ¥ AbFE & i fields
(7B , X#feer KA ancestor (JRAYRHIE) , 14 o FITLA,
TE & i apple-#H ) fields (B i, implementation (SZjiti) 87 £E 46 4k
(beginning) & o R, B K AVF Sk Ak 3
(handle) fields (7Bt BRI/ (rest) .
%, & implemented (52D A TAIf (following) ARy
(pattern) (fR7F A SEFIH EoR), MR (effect) RAZIXA:
o WNFARLIE S 3| , EWTAEFEESI AR fields (FBO .
o WHRAG S5 3| . 'E¥ TAF 352 % common fields shared by
both and o WAL, 1E LbsE LI fields (CFBD .
o WFAIRLIE S5 3 ;B raise (BE51D —ANFRE (BN
¥R , BRI , 'E raises ($&£5])
— MR
oM, HM JRA: (descending) , BRI visibility specifier (/24 1E i #7771 72577
& , RATF JRA22% (descendants) ff streaming (i) - A~
B SETE ] field (2B g MR e VR AE 4y (section) o HIHRAR

AT BRI BRI streaming () 5 A visibility (ATR4L) ]
. 1% Visibility specifiers CAJ AL B BIRF 10 2555) .
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7. S HIE S RHE

7.1. REEE)BTERSF (routines)

16 K= N #177F2/7 (routine) (& 21, procedure (G F2), /5 12) H AR AT LA g SC— A4 Bl 2% (helper) B4 T
T2 % (routine).

JE BB (%) 14T R /5 (routine) i) B Y F 5 1] (B2 A0 5)— AN S S (parent) K i 8 S 50, AT L6 9 7
Wi5C K parent) 1977 7 19 /e i A 1K 2 AR RO I BB H VR 20 K AT A2 7 (routine) 21 ) L
ANNREAT IR R AT AR 255 71 (BUNARAS AL SR S e 45 R). v E R AN Ed A
FHIZ AR AE— SR — 6 i 25 1K) R 250050 FH (BB 22 B 250) A2 2K (parent) (A A [F) A2 &, AXAE AT HE AR AE 2 A
(follow).

XA 7R A S

procedure SumOfSquares(const N: Integer): Integer;

function Square(const Value: Integer): Integer;
begin

Result := Value * Value;
end;

var
I: Integer;
begin
Result := 0;
for1:=0to N do
Result := Result + Square(l);
end;
AR AR IR BLRATLE R () 5147 27 (routine) KEFEVH I
procedure SumOfSquares(const N: Integer): Integer;
var
I: Integer;

function Square: Integer;
begin
Result :=1 * I;

end;

begin
Result := 0;
for1:=0to N do
Result := Result + Square;
end;
JRER (B BT 2 7 (routine) AT LAFE BIME AR E—IX Z0RAE VR PT DAZE FL B R B (R ) 19147 12
F-(routine) P 5E X — A JR B () 19147 F2 5 (routine). T LLAR BT DL 2 ffwazs i [X ({E 2 175 AN 44 5|
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K Mg e iy X AN SRR BN AN AT ).
7.2. Callbacks (1) (FF#K events (Z-4F) , IRFR pointers to functions (Fg4t

Z|pR¥) , 7FFK procedural variables GIFEZEE) )

‘BATT SRV IRl TR B — A B 2 T8 — N AR 8 AR 0T DLAE IS AT I 4 0 C 21 i BIEAT 77 A VL =
TR [FI 5 TR
callback([=] i) A] P 2:
o IEH X EWRAE TR LA BIMEAT IEH AT R T (routine) (AN & — N 775, A =2 SR i (i
£)).
{$mode objfpc}{$H+}{$J-}

function Add(const A, B: Integer): Integer;
begin

Result :== A + B;
end;

function Multiply(const A, B: Integer): Integer;
begin

Result := A * B;
end;

type
TMyFunction = function (const A, B: Integer): Integer;

function ProcessTheList(const F: TMyFunction): Integer;
var

I: Integer;
begin

Result := 1;

for 1 :=2to 10 do

Result := F(Result, 1);

end;

var
SomeFunction: TMyFunction;

begin
SomeFunction := @Add,;
WriteIln('1 +2 + 3 ... + 10 =", ProcessTheList(SomeFunction));

SomeFunction := @Multiply;
Writeln('1 *2 * 3 ... * 10 ="', ProcessTheList(SomeFunction));
end.

o —MNITEEERHWA 7 1.
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{$mode objfpc}{$SH+}{$J-}
uses SysUtils;

type
TMyMethod = procedure (const A: Integer) of object;

TMyClass = class

CurrentValue: Integer;

procedure Add(const A: Integer);

procedure Multiply(const A: Integer);

procedure ProcessTheList(const M: TMyMethod);
end;

procedure TMyClass.Add(const A: Integer);
begin

CurrentValue := CurrentValue + A,
end;

procedure TMyClass.Multiply(const A: Integer);
begin

CurrentValue := CurrentValue * A;
end;

procedure TMyClass.ProcessTheList(const M: TMyMethod);
var

I: Integer;
begin

CurrentValue :=1;

for 1 :=2to 10 do

M(1);

end;

var
C: TMyClass;
begin
C := TMyClass.Create;
try
C.CurrentValue :=1;
C.ProcessTheList(@C.Add);
Writeln('1 + 2 + 3 ... + 10 =", C.CurrentValue);

C.CurrentValue := 1;

C.ProcessTheList(@C.Multiply);

Writeln('1 *2 *3 ... * 10 =", C.CurrentValue);
finally FreeAndNil(C) end;
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end.
TERAR A FEAG T i —FEAR 6 4[5 procedures(GF2)/ R L AT A KA RARARFSAS
R callback([=1ifi), k& 1 AN 1% 81— AMEAE P S8 SE 1 b AR AT LA 5 1% —
PRI
type
TMyMethod = function (const A, B: Integer): Integer of object;

TMyClass = class
class function Add(const A, B: Integer): Integer
class function Multiply(const A, B: Integer): Integer
end;

var
M: TMyMethod;

begin
M := @TMyClass(nil).Add;
M := @TMyClass(nil).Multiply;

end;
AJ T R 7 22 5 B REEHT .
o —/N(PTHEHD)JEH(BRE) BT FEF (routine): 7 & A A 7 B R DR AR A

184 "E115 These go hand-in-hand with J5# () Bil17 2
JF (routines) &b T - 2E RS,

7.3. Z & (Generics)

FEATHIIARE & B — DR K BRI . — S OEE 8 T — DR ME XA LR E R S5
1o BMFLHIREIRE, SJIRTE B — 7 8% (container)(— AN 26, 7 81 A, B 2% I AR T BA
E N FET J7— 17 3R 5 75 & (specialize) & KL BRI 3KAS B2 j7— 1N F1| 26, F 17 6 T — 1N 1 22,
TMyRecord /97—l 7,555

7t Pascal iz BUEAZAE CH+r Pz RSl . IXEWRETE L 1140 (specialization) BFEATZ"
TR, B 5B R E T e Flin, PRRFFEZ R R, MARELT]
1k (specialization) i, Ft4% 14k (specializing) Z AU, FRANAE"EN RT3 51T M),
Hop bIXERE TR IR CT AN EGR (particular) S8RIA] Dl i ifb), 7 H 54F
T R/NIR A TAE. 24254474k (specializing) 7Z AU, ARA]LUME FH—A> FEA K
(primitive) KA (BEAY, JF55), — Mk, —IK.

{$mode objfpcH{SH+}H{$I-}

uses SysUTtils;

type
generic TMyCalculator<T> = class
Value: T;
procedure Add(const A: T);
end;

procedure TMyCalculator.Add(const A: T);
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begin
Value := Value + A;
end;

type
TMyFloatCalculator = specialize TMyCalculator<Single>;
TMyStringCalculator = specialize TMyCalculator<string>;

var
FloatCalc: TMyFloatCalculator;
StringCalc: TMyStringCalculator;
begin
FloatCalc := TMyFloatCalculator.Create;
try
FloatCalc.Add(3.14);
FloatCalc.Add(1);
Writeln('FloatCalc: ', FloatCalc.Value:1:2);
finally FreeAndNil(FloatCalc) end;

StringCalc := TMyStringCalculator.Create;
try
StringCalc.Add('something’);
StringCalc.Add(' more");
WriteIn('StringCalc: ', StringCalc.Value);
finally FreeAndNil(StringCalc) end;
end.
ZRUAERRE BZE, AREAT DA BRI A2 (procedures) -
{$mode objfpcH{SH+}{$I-}
uses SysUtils;

{ Note: this example requires FPC 3.1.1 (will not compile with FPC 3.0.0 or older). }

generic function Min<T>(const A, B: T): T;

begin
if A <B then
Result := A else
Result := B;
end;
begin

Writeln('Min (1, 0): ', specialize Min<Integer>(1, 0));
WriteIln("Min (3.14, 5): ', specialize Min<Single>(3.14, 5):1:2);
Writeln('Min ("a", "b"): ', specialize Min<string>('a’, 'b"));

end

KT EEMMRHZ bR ESRT, S5 8 (lists(F113R), dictionaries(ir] #)) 5 A7z 7Y .
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7.4. Overloading (E#)

T3 (4 )R B AORT procedures GREFE) )iy A AH [ B A4 FR 24 VP, REENTEARR S,

FEGw RN, mikdita & ARG I — AN, B R i 24,

RIS, EEMEH FPC 848 (approach) , IXEMREEL EM A E (—NRE—

B0 TR TR AR A, JERGEE iy 44 25 (8] h e Al A LR BRI Tk . Biln,

WRARE L — WA 71k A 12, BdkRE A TE

s, 4, VREZRIIH AR G (e MR RE - W eS8 s ) 3 45 2 8 e 1
7 (ancestor) RN 5 A J7vk. N ARIXAN ) E, {5 H KT,

7.5. LR

PRAT LS F fii B ) AR BRAR PR 4, X T
o SRMgmIE(IUILHH T &, Bl—%HE XIFK (switches) ),
o SRAESLEHE R —A 3,
o TREFLMEH TS HEE
TR, WASBIERAEARVER . @, VRN ZE R BB R R (stuff) ... BRIEE
HAG PG, AR AEEERSIT, XERERAT LLT W Pascal 1 & [ 1EH 1Hi%. X
&N EA I, B A A N DR IR .
{$mode objfpcH{SH+}H{$J-}
unit PreprocessorStuff;
interface

{$ifdef FPC}

{ This is only defined when compiled by FPC, not other compilers (like Delphi). }
procedure Foo;

{$endif}

{ Define a NewL ine constant. Here you can see how the normal syntax of Pascal
is "broken" by preprocessor directives. When you compile on Unix
(includes Linux, Android, Mac OS X), the compiler sees this:
const NewL.ine = #10;
When you compile on Windows, the compiler sees this:

const NewLine = #13#10;

On other operating systems, the code will fail to compile,
because a compiler sees this:

const NewLine =;

It's a *good™ thing that the compilation fails in this case -- if you
will have to port the program to an OS that is not Unix, not Windows,
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you will be reminded by a compiler to choose the newline convention
on that system. }

const
NewLine =
{$ifdef UNIX} #10 {$endif}
{$ifdef MSWINDOWS} #13#10 {$endif} ;

{$define MY_SYMBOL}

{Sifdef MY_SYMBOL}
procedure Bar;
{$endif}

{$define CallingConventionMacro := unknown}
{Sifdef UNIX}
{$define CallingConventionMacro := cdecl}
{$endif}
{$ifdef MSWINDOWS}
{$define CallingConventionMacro := stdcall}
{$endif}
procedure RealProcedureName; CallingConventionMacro; external 'some_external_library’";

implementation

{Sinclude some_file.inc}
I/ $1 is just a shortcut for $include
{$! some_other_file.inc}

end.
Include SCAHEH A inc ¥4, FEHBHTHIAH -
o Include LA AT REAELE B I R 4R 48 2, X "I E " IREVBESCHFAND . Biltn, 4R7T LG
AR IR A A B A
{$mode objfpc}
{$H+}
{83}
{$modeswitch advancedrecords}
{$ifndef VER3}
{$error This code can only be compiled using FPC version at least 3.x.}
{$endif}
BUAEAR W] BLEE ORI (S Hh 4 B A A
o HEW KRN~ Aﬁ%$ﬁﬁ*%ﬁ#$,Eﬁmaﬂwwkﬁﬁﬁﬁm
Wmﬁﬁzﬁ AN TT . AE AR XA BRI — A B N AZ 2 Ry
RARARITHZANHTT, MAZDTR DA FITE 2 include (B55) 3CfF.
IKANEAD 3K — AN I
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1. & RVFREE S BRIG T B T, AR AT AR R AR AU SO A AAS ST A T 0. 45
wn, A" ETHT O AP B e G — A AT UL
AT HICRT R B4, RN JE — Mo ik ] e fdi-F () uses" 73 ) K ()R — A
SR B UNARRRAR R T —2H UL BN (B2, HCEPTA HIRXLE Ul RAE—
A AN SRR B O — NSO, HE TR B IR R T,
Rldt, 2 ERZ2/ include CELE)D SCIFRERS AT LAEE#E .
2. ERVFE — A F e ML A 52 (Gimplementation) [ -F & HocHz [
Cinterface) o JEA FARAT LA
{$ifdef UNIX} {$I my_unix_implementation.inc} {$endif}
{$ifdef MSWINDOWS} {$I my_windows_implementation.inc} {$endif}
A0, WE—-MHAEIRE (K ARHS B 4
5 E A, A (routine) implementation (SZjifi) )WE& . iXFh
7 ARG RT3, AR W] DASE AR AR ASE A X AN 507, @ i FPC A 47
MET-F1 RS — S BT 2P 6 T Bk AEIRAT VAR Z include (1
RIS HIRSCA, R T B include
CRLED BAT, AR PR R B IE A B RRAS .

7.6.903%

Record A R EZEN — M. TR RERK L BAH R KSREMITE. BBRAEEC
EEPH N .
WAL 684, ICFKBBE VAL UEBARE (specifiers)
MWW, I IRAG RN AFT IR >R oy 22 1] TR 77 15 s A e R 5 RIE 2 P RE Y o
{$mode objfpc}{$H+}{$J-}
{$modeswitch advancedrecords}
type
TMyRecord = record
public
I, Square: Integer;
procedure WritelnDescription;
end;

procedure TMyRecord.WritelnDescription;
begin

Writeln('Square of ', I, "is ', Square);
end;

var
A: array [0..9] of TMyRecord;
R: TMyRecord,;
I: Integer;
begin
forl1:=0to9do
begin
Alll.l =1,
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A[l].Square :=1 * I;

end;
for Rin Ado
R.WriteInDescription;
end.
£ modern Object Pascal #, RIIEE— B R —N 70, AR —A il —FRRE

KERVRHE, G R 487K
{H2, YRR Ll B AT UL A6 a AT R, 10 PR AR A H -

o OTEA LG R EEENT R ROUE L MEF R — N &, BETiRL
(B E BRI, B BN RIEAYISEoN T, I HRERBERS%
(reference) THE0)A RE LHE (FFERRPIIR) . ATLL, SRR, RARAT N
Ly, {HREEHTIR—Le MR,

o FEAFfER, CFMBUE RS NN, el RS A KITN.

o TE—EELA, DO, FEZRIMIETE) WA G A AR R s i e S MR ER C
Tt SRS o X 2H

o H5HHEERMEESSMNEEG, LellEd (expose) —/MNETILHEA API B,

o ANE kI,

o A NPOER (dirty) REFII(GA LR TR (typecasting) — MR E| 5
—A, BIREIENNAMESRRIIER).

o LHEWATLLA oy, EGEATEAE CRIBF . BN RV A [F FIA7 s
e —ADANERIER, KT IR T 2. BXEE, EEN T, XA FESNE
AR, IFHEA T AL dirty) , (REAZEFTY: )

7.7. IHEERXT &

et 2, Turbo Pascal 5] N e 1By, 448 KT HIRINEE. B BN T AL LA
— AR IS IR
o [HFEN ZAT LB 4 FOARE T, FF HAEIX A BAR],  ARmT LA A EATTR Aa 3 eR A A4 bR
.
o [HZ, 'EATH AT LAY st A B A A, (Rid5% (records) o — MR AT 57
RAVA R —NRHEFEHERSI HERED, e, eI/ N &S, £
LU FH o BCRE AT R 2 5 | S BRI
o [HAEAT QAR AL Ak AR BB (virtual) /5 i%, Aid 5k B BARISAR LA /NS R R S —
SRR SR AT — A0 5T AN U FH e (A 18 R B 9 HZos G iU (virtual ) 5%, A~
LFGFE things o kKA
ERZHIENT, ROHMEAIEAESG R AR L p IR EZ M IhEe. HH YT ERN, dx
(B35 B 1R RE P THAT (performance) 3% Sk &3 % b IHFE 0 R BB 17

7.8. 14T

YRR DL — A 754/ BT R 2RI, FR 4T 3587 WA N JE BB 5]
PR AN IR ST M A S B 1 — B G

type

PMyRecord = ~"TMyRecord,;
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TMyRecord = record
Value: Integer;
Next: PMyRecord;
end;
AR, XE 28I (recursive) (Y e fdi 2R 7Y € LI, T
e fd 287 5 ). REEAEM R S U Ry Bl i o, E
MNEERBL BN A i A E K ATFE LR FCVFH.
PRAT A / T3 R BB TR R A B A T CEAR S, ARSI 22 42 1Y) /
Tk RIS TR BT OR VT IR 75 /77 A7) A4 R (stuff), S8 ) 7B In A AR RF AT i
B, RIK—TFAEER—TNEERME QIS EATITR E.
WA AR (untyped) 01 38A SRAAT7E C B S I ERTEEALER, W]
e 28 Bk (typecasted) I = e Fa 2R 7.
Pnd, #Esk b, —ANELHMRE MR REEATE WL B 0 BRI E. —ME
PRI B AR 2 B ), B AT DA B b aX A
type
TMyClass = class
Value: Integer;
Next: TMyClass;
end;

7.9.3B2H 4 (Operator) B3

PRu] AE IR 218 5 I8 A E . B, KRG TR E & ML . AZIXHE:
{$mode objfpc}{$H+}{$J-}
uses StrUtils;

operator* (const S: string; const A: Integer): string;
begin

Result := DupeString(S, A);
end;

begin
Writeln('bla' * 10);
end.
PRt AT DU 200 T2 B SREART . B VR 8 7238 AT R 280 P 6 R AR SIS R SIE 48], 1 FH 2 4 75
W HE R4S
{$mode objfpcH{SH+}H{$I-}
uses SysUTtils;

type
TMyClass = class
MylInt: Integer;
end;

operator* (const C1, C2: TMyClass): TMyClass;
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begin
Result := TMyClass.Create;
Result.MyInt ;= C1.MylInt * C2.MyInt;
end;

var
C1, C2: TMyClass;
begin
C1 := TMyClass.Create;
try
C1.MyInt := 12;
C2:=C1*C1;
try
Writeln('12 * 12 ="', C2.MyInt);
finally FreeAndNil(C2) end;
finally FreeAndNil(C1) end;
end.
PRt AT DA 8O0 TD sk s AT, 6 T2k, 1X 3 LE E IS AT R 5, BN & A A
ARSI A7 fifh 2% B
{$mode objfpcH{SH+}H{$J-}
uses SysUtils;

type
TMyRecord = record
MyiInt: Integer;
end;

operator* (const C1, C2: TMyRecord): TMyRecord;

begin

Result.Mylnt := C1.Mylnt * C2.MyInt;
end;
var

R1, R2: TMyRecord;
begin

R1.Myint := 12;

R2 :=R1 *R1;

WriteIn('12 * 12 ="', R2.MyInt);
end.
X R s N EB A M E I HIFEN .
X o VFAE A2 Y (generic) 28 MO Tl A IX LIl S i) — BRIE AT A E (1R M AT
FH B AR5 38 BLA) . 5 W), — AN s 55 (operator) (M AN/ AE D3 Hh) "4 B g AT BE AN w4k 5]
(IR N7 SE it (implements) (AR AR AN 2 T B 1), FF HARAGE L 1 THE 7 — 21K AR

{$mode objfpcH{SH+}H{$I-}
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{$modeswitch advancedrecords}
uses SysUtils, FGL;

type
TMyRecord = record
MyInt: Integer;
class operator+ (const C1, C2: TMyRecord): TMyRecord;
class operator= (const C1, C2: TMyRecord): boolean;
end;

class operator TMyRecord.+ (const C1, C2: TMyRecord): TMyRecord,;
begin

Result.MyInt := C1.MyInt + C2.MyInt;
end;

class operator TMyRecord.= (const C1, C2: TMyRecord): boolean;
begin

Result := C1.Myint = C2.MylInt;
end;

type
TMyRecordList = specialize TFPGList<TMyRecord>;

var
R, Listltem: TMyRecord;
L: TMyRecordList;
begin
L := TMyRecordList.Create;
try
R.MyInt:=1; L.Add(R);
R.Myint :=10; L.Add(R);
R.MylInt := 100; L.Add(R);

R.MylInt := 0;
for Listltem in L do
R := Listltem + R;

WriteIn('1 + 10 + 100 =, R.MyInt);
finally FreeAndNil(L) end,;
end.
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8. IR Y HFAE

8.1. private (FABHI) H strict private (ZEXTHIFAE KD

A AP U0 BH ¥ (specifier) kS, TEXANIRMISMNT, FE(ETTIR) AR ViR
(1) o (BRER—AMI5r: BT € AT 72 /A 79570 FRARRE ] AT X A4S, 9 B i
private(FA A 1)) FEB 5k . — A C++REF M T RES Ui, 1E Pascal 1, g 7E— #1019
R REE AN, HARTBARE £ % (encapsulation), KA S 4% FR i1l 21— AN Bt
SR, WNRARGIERECK I E TG, WA R RR(X LA S I S A e — 1K), i

RN, XEWE, £ BIEIN — XA RIS, B (ECs

IR) AR AT R LB
NIk, XF AR (FE — AN A TR 9 B e X AT A4, 58U
RAETTRLE) i (— BeH 8] 5 AT A9 52 mTALY).

8.2. TEZRAHRE I (nested) R PN B 58 £ 5 KL (stuff)

PRATAFTHF — A Je b B B (const) B (type) ) — 8 0. R R 7 5 UL 52 m] DAAE — e
SE N IR AN TR T B A — G0 BE A A, e R R ) (nested) 28 1T LA AL A 1)
(private) Chf AN &R TH FEAN TR ), 32X 5 1A Y.
TR AE A R BRG] AN B ROR 7 AT T — A var il RJ R,
type
TMyClass = class
private
type
TlInternalClass = class
Velocity: Single;
procedure DoSomething;
end;
var
FinternalClass: TinternalClass;
public
const
DefaultVelocity = 100.0;
constructor Create;
destructor Destroy; override;
end;

constructor TMyClass.Create;

begin
inherited;
FinternalClass := TinternalClass.Create;
FinternalClass.Velacity := DefaultVelocity;
FinternalClass.DoSomething;

end;
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destructor TMyClass.Destroy;

begin
FreeAndNil(FInternalClass);
inherited;

end;

{ note that method definition is prefixed with
"TMyClass.TInternalClass" below. }
procedure TMyClass.TInternalClass.DoSomething;

begin

end;

8.3. KHik

PREETA F HIX L7V — N RS2 ( ), A/ AL,
type

TEnemy = class
procedure Kill;
class procedure KillAll;
end;

var
E: TEnemy;
begin
E := TEnemy.Create;
try
E.Kill;
finally FreeAndNil(E) end;
TEnemy.KillAll;
end;
R, EATAT BUE B L (virtual) — B2 AP EE, 24 5 25 5] H (references) B A A I 2 JEH
A .

7 ik g IE I P AL U B A R AR AR 17 AU BE T .
VR, 2 AR IR 1T 4 ( YRR, — Mg R B R

BAERE—ANITNE. REEBTREMNER FMNERA —Ma&E R, B IEwE Ik,
FrRt R RIS B DL R R XM R COR  BE R Mg AL, B MIE R 2L
(B, S LSRN H) O R 0 AR, IFREE R A e RiE R 8 (B, K2
0.

8.4. X8| (Class reference)
ZEF R FARIEIBATIN SIS, Blhn, FEGR T SRl F — AN 2R VR BAS R HE R R 28 44

ERE. B M AN (R,
type
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TMyClass = class(TComponent)
end;

TMyClassl = class(TMyClass)
end;

TMyClass2 = class(TMyClass)
end;

TMyClassRef = class of TMyClass;

var

C: TMyClass;

ClassRef: TMyClassRef;
begin

// Obviously you can do this:

C := TMyClass.Create(nil); FreeAndNil(C);
C := TMyClassl.Create(nil); FreeAndNil(C);
C := TMyClass2.Create(nil); FreeAndNil(C);

/' In addition, using class references, you can also do this:

ClassRef := TMyClass;
C := ClassRef.Create(nil); FreeAndNil(C);

ClassRef := TMyClass1;
C := ClassRef.Create(nil); FreeAndNil(C);

ClassRef := TMyClass2;

C := ClassRef.Create(nil); FreeAndNil(C);
end;
KA AT LS AR iR & o 1% % T an R e A RE40M 5 1262 A R] B ROR— BEPRAT 1Y 52
BRITIEAEIBAT I 1€
type

TMyClass = class(TComponent)

class procedure DoSomething; virtual; abstract;
end;

TMyClassl = class(TMyClass)
class procedure DoSomething; override;
end;

TMyClass2 = class(TMyClass)
class procedure DoSomething; override;
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end;

TMyClassRef = class of TMyClass;

var
C: TMyClass;
ClassRef: TMyClassRef;
begin
ClassRef := TMyClass1;
ClassRef.DoSomething;

ClassRef := TMyClass2;
ClassRef.DoSomething;

{ And this will cause an exception at runtime,
since DoSomething is abstract in TMyClass. }

ClassRef := TMyClass;

ClassRef.DoSomething;

end;

SRR — AL, HARREIRAT SEF 2R (AR P RIS, H R A8 P AE & A 1% pR B A ) B
ZATEMR) AT, IRAT VA JE 1 o [R5 B R 2R TR 2 ,
(&S o AARENITEIX AN S L B RLRYE E RS, AREH b2 4 i SRR
e B — L5 BARTE E R RAL,

R, ARmr LAE SRR R 7%, A5 ARG R . IX SCVFIREY

B, B , M 25 BT R AT IS TR HT— A~ 525 . AR AT LY Cloning:
TPersistent. Assign —2 45 &8 KIHE — 77k, 1% VEIR (8] 24 57 S245] ) — AN 85T B A3 ) .

WAE, EACUIR ISR IE BRSO AU AR a0 e mT LS hRAE i Y
—iEMH, REElEfyFaS JE UL ER)AL) 32 BRI 2
type

TMyClass = class(TComponent)
procedure Assign(Source: TPersistent); override;
function Clone(AOwner: TComponent): TMyClass;
end;

TMyClassRef = class of TMyClass;

function TMyClass.Clone(AOwner: TComponent): TMyClass;
begin
// This would always create an instance of exactly TMyClass:
//Result := TMyClass.Create(AOwner);
/l This can potentially create an instance of TMyClass descendant:
Result := TMyClassRef(ClassType).Create(AOwner);
Result. Assign(Self);
end;
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8.5. BARIT I

NP gAY IE v (static class methods) , VRANSANFRAR i 728 777% (normal class methods )
(TE SIS IR & W] LA . e, Ea 28 772 We i (el — AN emny, A
B RS IS — NS EO B — AN 259 o XSRS R R Refd AR 7 vk R
REEFHE ARG ). EHEHL, CR—NFART: XANEGIH SRV AZ U F9E 7772 (8
TEAZRIW B HTZE 772

BARIXSEMRIF Y, o3 — 2/ procedure (X F2) 75E/, CAd IE #1928 7 7FA I
B, X¥BEARE:

{$mode objfpc}{$H+}{$J-}

type

TMyCallback = procedure (A: Integer);

TMyClass = class
class procedure Foo(A: Integer);
end;

class procedure TMyClass.Foo(A: Integer);
begin
end;

var
Callback: TMyCallback;

begin
/I Error: TMyClass.Foo not compatible with TMyCallback
Callback := @TMyClass(nil).Foo;

end.
{£ Delphi 20+, {REEMIES o AREAE LA — AN R
SROUIEEN R i, I L 4 PR o i G
Ho fiH Re—MEEE.. AFEH, 7E ObjFpe #trh, 1EXiA TR
W (KR LTI (L)
AT, S ) TR AT REAE Delphi B R 7745600, T 564
HH IR 5 A

ET R B RE G E, NS5k Foo AR . ERA RN, IV RIS ik
A FFIR R implicit Z2HCRALE—IRII .

— MR I R 5 T F5E Lo R &— N kRN, ek TR,
A o (HRAN, TAZETH .
XEEEE FKrid. 9 b, R A4 procedure GEFR) /BR%, BHRZEE

A 44 A PR AIAE R N B . & a8 A Fa s Gimplicit) 851 (L, & AaEEmEM
W7, 3B EPEEHEM I 7772). I — b, E5E@EKN GEXS0 [HEEEE, Frik
X T AE:

{$mode objfpcH{SH+}H{$I-}

type
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TMyCallback = procedure (A: Integer);

TMyClass = class
class procedure Foo(A: Integer); static;
end;

class procedure TMyClass.Foo(A: Integer);
begin
end;

var
Callback: TMyCallback;
begin
Callback := @TMyClass.Foo;
end.

8.6. REEATE

—AN B R REE R — AN 2R T (B AT AN SRS U i) 0 & 1
B SN — AN %Ju)%f (E%)@Hﬁ)ﬁ’]*tb T ARE LA getter FI/EL
—setter. BEAITATLLG| F—A 5 EW— A g ds 25 7774
—ANEEHE, IREN T, B NER TR, (HRIRA TR E AR e Sk,
Vaﬁﬂ%—/\é%ﬂ%i B2 i 25 [ W PR 24 (containing) 28, ‘& AT DA A BHAE SR
M. BiE, ERRLEN T R R FR) T - B ) 7 S P
*Aéﬁz?*ﬁ&/\mﬂ/\éﬁ procedure CiTFE) /PREL, 1H & Ay 44 2% [A) 4k PR il 2165
(containing) K. HEZ X TESRFIEL LIBE S H, AEHSELE.
{$mode objfpc}{$H+}{$J-}
type
TMyClass = class
strict private
/I Alternative:
/I FMyProperty: Integer; static;
class var
FMyProperty: Integer;
class procedure SetMyProperty(const Value: Integer); static;
public
class property MyProperty: Integer
read FMyProperty write SetMyProperty;
end;

class procedure TMyClass.SetMyProperty(const Value: Integer);
begin

Writeln('MyProperty changes!’);

FMyProperty := Value;
end;
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begin

TMyClass.MyProperty := 123;

Writeln('TMyClass.MyProperty is now ', TMyClass.MyProperty);
end.

8.7. BhF (helpers)

TriZ R SRR — A RN IR — A procedure G FE) BREREL. I8 E RIIHMEE, IR — NRFER
B WHE. £ BRIEE, RZEEHZS 5T 8%, L GEE
L) X _EFATENE Action, 5 "X Action(...) .

HRAR, RFELE (Gmplement) —2ER P, XERPEEM S L& —AZZETMyClass £
HIzH1E, A& TMyClass SRS . A BE 2 BN EA R AR SRS, I BARAE

EE . AREREARBR R —m— ik, & KA it
KE NG ERTE, B, iFE R A St (implementation) Rii%5

rendering (JEZY) ARG LRIFFFRAL? & 0] BE SE it "B o " — DN IAF 092K, RO EEINTIEE, A
B B YR S A ARA
{6l 58 e Tk R R G E — >4 =) procedure GEAE) , BUE — N SEBIAE A
ERHE NS
procedure Render(const O: TMy3DObject; const Color: TColor);
var
I: Integer;
begin
for | := 0 to O.ShapesCount - 1 do
RenderMesh(O.Shape[l].Mesh, Color);

end;

X5ERMTAE, B2, FSBHHERRERE — S AMNR (ugly) . 7EFRI %ﬁﬁﬁzﬂ{’ﬁﬁﬂ

M\, 14 , EXFENT, IRAEANRAEN, % o BERLIUNE
%%@mm R 2 &ﬁi%(WWmmM)E%ﬁﬁ%%ﬁﬁ,@
—Ff

X AR 2R B Ty . XAV RS2 Cimplement) 7E45 525 B4 procedures (i)

[RRE — R0 7%, HF H eI —Fegaf A, (HESE EASR RS I E—E A iR nfe
definition & X 4T -

type

TMy3DObjectHelper = class helper for TMy3DObject

procedure Render(const Color: TColor);

end;

procedure TMy3DObjectHelper.Render(const Color: TColor);
var
I: Integer;
begin
/I note that we access ShapesCount, Shape without any qualifiers here
for | := 0 to ShapesCount - 1 do
RenderMesh(Shape[l].Mesh, Color);
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end;

e BB . R LI iR F (helpers) "BI(IRFEXT T ..) idk. BFE
= |http://lists.freepascal.org/fpc-announce/2013-February/000587.html .

R MBI S )T (helpers) " o URELE AT ARG % B R GG HR UL T AT, B

8.8 BMMIERE, g%

BT ) R B4 R e A2 , U ST R RV R T DALE 20 VRIS I8 P e 1T V3 A A T2 00 308 A i 1)
) MTLSH

BT A6 R 50 4 kR 4 R A 491 .

PR] DA O A A2 FR, AR R IR A — SRR X , MR RER T AR ,
B0, FHPAEevs i R A Cancestor) A4 iE pR AR s GEARI F3E R AL
1EFERE W, TEQIEEIREE B B S EATAE AR, EAREIN . BT bR 2L
W RRE R (. ANEAEX EE s BRAEVRAEAE IR ) R R i BR L

1 frtEwh, RNIZESE

o XFTULTHAE, fEg PRI QI8 — D RMEH B ERITEERRA , A RIS E
HoEARE A M (EE T r L5 ).

8.9. EMIERBH K — M RE

FE— G R HORE], R — AR I KA A7 X —1T

X := TMyClass.Create;

FERXFEOLT, APATRIRSE, X AR IEL, B4, WERAE DA TE R 1)K EE
H?

Object Pascal FIfft iR Z/e, H——NFH HMBE—MyiE B, Atk Eeom A .

XN A FHIPT ) RS g (LA — DR, X ERE B NAZEART I OL T TE, H2AE
—AN BRI RS b G, WRR MR AR T, RaEd &
BHH .

BAVEAG AR T XL NE I, A G G ATTHT FEHT A BRI LE DRI I 2] E . Tt A
FAVFIE AT K, FramEal 2 nl. PramBEulgo, %54,

BT T VA AT A P A I ) A

{$mode objfpcH{SH+}H{$I-}

uses SysUtils;

type
TGun = class
end;

TPlayer = class
Gunl, Gun2: TGun;
constructor Create;
destructor Destroy; override;
end;
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constructor TPlayer.Create;
begin
inherited;
Gunl := TGun.Create;
raise Exception.Create('Raising an exception from constructor!’);
Gun2 := TGun.Create;
end;

destructor TPlayer.Destroy;
begin
{ in case since the constructor crashed, we can
have Gunl <> nil and Gun2 = nil now. Deal with it.
...Actually, in this case, FreeAndNil deals with it without
any additional effort on our side, because FreeAndNil checks
whether the instance is nil before calling it's destructor. }
FreeAndNil(Gunl);
FreeAndNil(Gun2);
inherited;
end;

begin
try
TPlayer.Create;
except
on E: Exception do
Writeln('Caught ' + E.ClassName + ": ' + E.Message);

end;
end.

robsean@126.com
68/79

QQ #f: 192903718



9.0

9.1. Bare (CORBA) #01

—PMELF B —A APl AR — 8, (H2BAE XLt (implementation) o — N8R DAL
Jit. Cimplement) RZE: 1, {HEZELAER — A (ancestor) K.

PRA] LS4 C(cast) — MNERBUEATE SCRIE T, ARG AL BN T I 7777 1K Fu B
G EEE, AN IATAE, HE PRI E— 2 W IIRE. 2 — MRk R A
i B 2

£ Object Pascal 1 CORBA 7 /7 TAEAE# 14 1E Java H [1)4: 1
(https://docs.oracle.com/javase/tutorial/java/concepts/interface.html) 8¢ 7E C# o 422 [
(https://msdn.microsoft.com/en-us/library/ms173156.aspx).

{$mode objfpc}{$H+}{$J-}

{$interfaces corba}

uses SysUtils, Classes;

type
IMylnterface = interface
[{79352612-668B-4E8C-910A-26975E103CAC}]
procedure Shoot;
end;

TMyClassl = class(IMylnterface)
procedure Shoot;
end;

TMyClass2 = class(IMylnterface)
procedure Shoot;
end;

TMyClass3 = class
procedure Shoot;
end;

procedure TMyClassl.Shoot;
begin

Writeln("'TMyClass1.Shoot");
end;

procedure TMyClass2.Shoot;
begin

Writeln('TMyClass2.Shoot');
end;
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procedure TMyClass3.Shoot;
begin

Writeln('TMyClass3.Shoot");
end;

procedure UseThroughlInterface(l: IMylnterface);
begin

Write('Shooting... );

1.Shoot;
end;

var
C1: TMyClass1;
C2: TMyClass2;
C3: TMyClass3;
begin
C1 := TMyClassl.Create;
C2 := TMyClass2.Create;
C3 := TMyClass3.Create;
try
if C1 is IMyInterface then
UseThroughlinterface(C1 as IMylnterface);
if C2 is IMyInterface then
UseThroughlinterface(C2 as IMylnterface);
/l The "C3 is IMylnterface" below is false,
I/ so "UseThroughlnterface(C3 as IMylnterface)™" will not execute.
if C3 is IMylnterface then
UseThroughlInterface(C3 as IMylnterface);
finally
FreeAndNil(C1);
FreeAndNil(C2);
FreeAndNil(C3);
end;
end.

9.2. CORBA MO COM K1Y

AT (TR H )2 8RR N "CORBA™ ?
4K CORBA JEAM M1, — NELFHIAFRINZE bare 80 . X Hed: (1 J&—Fhm 4075 2
FEE R AR R e S R RE (2 A TR B TR P AT, R B AT S s — e
L) AP .

SR X 452 1 ()2 B W] DL S CORBA (AN EXN Rig K (CFE 1A % 45/ (Common Object
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Request Broker Architecture ) ) & A— 4 fE (B E
https://en.wikipedia.org/wiki/Common Object Request Broker Architecture) , EAf1A LME

] 7 AR R BR BX AR

i 8271 52

EH), BOAEEGAEOL T, 1REJE COM £ /7. XA LAl FRiA 111 45
Wit aAn, EREEE AFE, FOVERBINAA.

JEH, AEWEH COM £2/7, Kl RRIEE T2 Tk A L e wmRiE s
1. fE Pascal #* CORBA 7 /71E 2 /R IR 7E, W SR AR IEAE SR — S 25 [F] T 15 C#AI
Java FPHE 0 . S FEIE, COM £2/75] NAR BT BE AN AR B (1) B s €4, .

HE, 24 P BRASC R e 8 A6 AR AR B A 1 L 28 (S O B 7 , A
YD . H{—AOHE AR, EA SRR AHEZE,
NLES P
COM #1244 ?
COM £ [T T —N 74 H — Mok LR « 77t H
o RINZETREE X Al Tk e XLy 1) IR A S it
(implementation) A DLf# F 5] FiH%0 (the reference-counting) & FEARHI%T G4
IR
o UNIN J7ie

o Y COM (414X 5 # 7 (Component Object Model ) ) 7 A HAEH
A AR WARMEH COM #2107

K COM 17 "iAE" P AMFF (o, fEIRE RIX M Z2 AR HI(IEAZ ) Corthogonal) ):
ZHEYGARF G FEIAEE T X PR GRS B A8 AL

a2 5 RS (refere nce-counting) , $&4E—NH 3 A7 HR 28 (FE 18T 11
HUF, i, TEER), R—ANEEFRMEES. 22, ERER, HEO (instead of

making them orthogonal features) X MFEANRTEM ZEIK . & AR A VLEIRALH]
g EARTE L o

o I, FRARGEHIEL B A REN KRR — N RO,
o [, FARMH ST ERE NG
o /G5 BRI E COM A AM A .

(ERERX L e RN, AMRMTHEE. EREKR, £ DRMKE SR O el
A A AER] . e SE 5] SR R A ] AL
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o WURART B F AL — i 97 1T AP IR, (B AN TR 25| HITHEL
| (FAE T BTN R), M4 COM $2 LA o) @i . #2824 5] FlTHEplm i —

AR IR Al Sefte CGimplementation) ZEFE, 7EAR CE R
KHlfE, RAFET R DR G IR HEENEOGI . KT ERE 2T
15708

o WUEREE IR, (ERRAREE MO BRI R T
FIRRGMIO TP, T ARARAACERE N B (duplicate) T2, Bl
REEA SR AR SRIE IR, B A AT EHE A
EHE SR, TARSHEN OFHLEN, TRIT. T k.

KA AR A DA 2 DAL B ] CORBA #2208 11, AN
F2 I A

IR AE 7 — I [ IR 77228 71 i 20 A Z E R, A4 6/ COM £ 7. 1At,
Delphi BI{E{ A COM £ 1H1, bk, dnRAREIAIG LT 5 Delphi #fe7, RTZ AL
COM #£1.

HATREM A D3 (have) 51 HITHEH?

fE. XN / Jitk. XEATFEMN P4 SRIMAER
ZHAEOLY, AERARREAE I URERE D S L AR DURER] COM 21

9.3.3 0 GUIDs (&FRME—KIRER)

GUIDs 72 & ARl HL ) 75 , ARATDLE B EA TR BCE AR AN D e Ak
M, BTN . S NKRERE, el %Fmr.

WERARANFT & 514 COM 5 CORBA —FEfM(SH RER, GUIDs A & Y. HZEXTF52i
(implementation) JRIA, EAT2 TR AEREmBFEIIHTE, 2 NKRER 29 IESRE TVFRA
WA GUIDs Sk Bz .,

AN (ME— 1K) GUIDs, RIEE R S5 A S B E R A . SEBR b, U SRR B S SCRF AR AT —

MREE D, EIRE o TEIXHL, HHE I BR%L Ko
FERCE I — s, RUNEIR4SFEAT A —4 GUID 4 H. 1£ FPC 3.0.0 if, %I-F CORBA Al
COM #2 L& IEHA I -

Frilh, N TIEERIW, PRBOAZ IR O R B —A GUID. AT LA A Lazarus GUID &
FCAS (FE g 2% i PR 7 202 )o BRART]LMEH —MEL RS, 1B
https://www.guidgenerator.com/ .

B3, PRAT DA RTL HH Y F RUEREHCH TR, &F T
[ ENE

{$mode objfpcH{SH+}H{$I-}
uses SysUTtils;
var
MyGuid: TGUID;
begin
Randomize;
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CreateGUID(MyGuid);
WriteIn('[" + GUIDToString(MyGuid) + "T);
end.

9.4. 5| FiHE(CoOM)E O

COM £ /7 K PR A B IR 14«
1. 5 COM (R H Windows [fJ—MHAR, tH7E Unix i@k XPCOM 7T, H Mozilla f# )
2. Sl RV CA P A 4 O 5 D VS EIN, RURSE B ZhEH5) .

i COM £/, YR EFRIE H S ELHI A5 COM FIRIK R

ESRERH, XERE:

o PREZEFESLi (implement) —MHIZFH] ; , A i

HATAEE S EAYE (implements) ‘EATHIZR T . IX L8520 —/NRE A 1 St
(implementation) A AEZEsE FJE A EZE ] COM B2 (B2 v & E A fa—aE |
—NE )W 7 AR
o HRAEMNIE SEjite Cimplements) IX S8 775Kk 4751 v
o IRERIE S CGimplements) X675 53k 28 /45| 4. 7E Castle
Game Engine 1, A TIXANEM, FATGARK N FH I 5
L , BE
https://github.com/castle-engine/castle-
engine/blob/master/src/base/castleinterfaces.pas -

o W MREME UL IR E S| N, IRTEENEE BHCE. BRONEE DR A B VA (RN
CREH T4, RIERIEZRA_AAARef 77, i AFES 20, ) RAGHT, RANEE
BERURERA Gy, HE—BE AR efRmE. &%, FPCFM
(http://freepascal.org/docs-html/ref/refsed7.ntml) sF i)"7.7 7/ 114" .

S FH COM Z /70t 2 A ) i

o FEZEA MG Vs,

e M TR RIEEREE,

o JFBEAAE SR, SO AR UG ) S, kS T P A B G 0 B

X SR IXFE I OS2 i — ANl
{$mode objfpc}{$H+}{$J-}
{Sinterfaces com}

uses SysUTtils, Classes;

type
IMylnterface = interface
[{3075FFCD-8EFB-4E98-B157-261448B8D92E}]
procedure Shoot;
end;

TMyClassl = class(TInterfacedObject, IMylInterface)
procedure Shoot;
end;

robsean@126.com QQ A¥: 192903718
73179


https://github.com/castle-engine/castle-engine/blob/master/src/base/castleinterfaces.pas
https://github.com/castle-engine/castle-engine/blob/master/src/base/castleinterfaces.pas
http://freepascal.org/docs-html/ref/refse47.html

TMyClass2 = class(TInterfacedObject, IMylInterface)
procedure Shoot;
end;

TMyClass3 = class(TInterfacedObject)
procedure Shoot;
end;

procedure TMyClass1.Shoot;
begin

Writeln('TMyClass1.Shoot);
end;

procedure TMyClass2.Shoot;
begin

Writeln("'TMyClass2.Shoot');
end;

procedure TMyClass3.Shoot;
begin

Writeln('TMyClass3.Shoot’);
end;

procedure UseThroughlnterface(l: IMylnterface);
begin

Write('Shooting... ");

1.Shoot;
end;

var
C1: IMylnterface; // COM takes care of destruction
C2: IMylnterface; // COM takes care of destruction
C3: TMyClass3; // YOU have to take care of destruction
begin
C1 := TMyClass1.Create as IMylnterface;
C2 := TMyClass2.Create as |Mylnterface;
C3 := TMyClass3.Create;
try
UseThroughlinterface(C1); // no need to use "as" operator
UseThroughlinterface(C2);
if C3 is IMyInterface then
UseThroughlinterface(C3 as IMyInterface); // this will not execute
finally
{ C1 and C2 variables go out of scope and will be auto-destroyed now.
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In contrast, C3 is a class instance, not managed by an interface,
and it has to be destroyed manually. }
FreeAndNil(C3);
end;
end.

9.5. M5 AHEMER cCOM D

UL AT A 3R 2, ARAISR AT LA (BRI, &

ot ) fiTtE, Oy COM i
SEHGIRE .. XARVFREH COM 1, I HABSA A LT Bk .
R OARRE R RES I E R, EXAEDOLR, IR EE AR, o, SR

55 ) 2 Ak , AT —ANIER O AR, HE TR HTAY procedure
(Gt #2) g . FAXANERE, T s e 8 H—A4 procedure (iIFE) ,

It HEBRAEX A procedure GEFE) (CAFRATTAT LARA fRIX A B 42 1A% B AE 50 [ AN ) 24 2080
K.

R IX PR EL, @, ] CORBA B2 B4, WIRARAME M A RIIE: D 5] L .
{$mode objfpc}{$H+}{$J-}

{Sinterfaces com}

uses SysUTtils, Classes;

type
IMylnterface = interface
[{3075FFCD-8EFB-4E98-B157-261448B8D92E}]
procedure Shoot;
end;

TMyClassl = class(TComponent, IMylnterface)
procedure Shoot;
end;

TMyClass2 = class(TComponent, IMylnterface)
procedure Shoot;
end;

TMyClass3 = class(TComponent)
procedure Shoot;
end;

procedure TMyClass1.Shoot;
begin

Writeln('TMyClass1.Shoot');
end;
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procedure TMyClass2.Shoot;
begin

Writeln("'TMyClass2.Shoot");
end;

procedure TMyClass3.Shoaot;
begin

Writeln('TMyClass3.Shoot');
end;

procedure UseThroughlnterface(l: IMylnterface);

begin
Write(‘'Shooting... );
I.Shoot;

end;

var
C1: TMyClass1;
C2: TMyClass2;
C3: TMyClass3;

procedure Uselnterfaces;
begin
if C1 is IMyInterface then

/lif Supports(C1, IMyInterface) then // equivalent to "is" check above

UseThroughlnterface(C1 as IMylnterface);
if C2 is IMyInterface then
UseThroughlnterface(C2 as IMylnterface);
if C3 is IMylnterface then
UseThroughlnterface(C3 as IMylnterface);
end;

begin
C1 := TMyClassl.Create(nil);
C2 := TMyClass2.Create(nil);
C3 := TMyClass3.Create(nil);
try
Uselnterfaces;
finally
FreeAndNil(C1);
FreeAndNil(C2);
FreeAndNil(C3);
end;
end.
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9.6. N "as" HRAERF R BY il e i 1

X #4y& F T CORBA i1 COM 211,
TEIBAT B FHERAE T om il 3 6 ) — AN D 2R T — ke & . B REIX AT

AT AR C1, C2, C3 Skl BT, 76 C3 ORI FATRERE g
fTRfR, B Cimplement) (IE RN I (R P, it
B

PRTT AR s ) e i SR — AN B o 1 —#

FEIXFMFOLY, RN, SRALSREI A B 75 2 A R0 . FrLARCRXT CLAT C2 (CEAIHA BN

SZjfi Cimplement) 2R PF . (HIZTREANS C3 ik,
AR b, IR SR G ) 4 R R0 AR SRR 2R . e AE R R — AR
[ —ANs2l, RS2 T DAE— AR R B, ARl A [ —N KBk

AT HRFNE ] TR 0. EXFEREOL T, AT EAE AR R s
Feit
R, — SRR P 2

XA R G I 06 T AT R SR A e . VR, IR ETR S SRS g ] e 4 A

—H. ERAELT, 5 ML, ARSI R . (E
BEORHELT, 5 Fe MR, B (R0 PRI o ) R 20 o i e 4k
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10. RF A

AL Michalis Kamburelis.
X SCRS YR SO IS & Ascii SCAR4H# 8, 7E https:/github.com/michaliskambi/modern-pascal-
introduction. X TZCCAIE AT, b T AHEE I ESR, Sa2dREXal @) , RAT IR,
i GitHub 3 B 1 44 michalis.kambi@gmail.com. i3 72
https://michalis.ii.uni.wroc.pl/~michalis/ . X5 CE4#: 5EHAE Castle Game Engine [
https://castle-engine.io/ f#J Documentation ( X#7) #47.
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