7. BMEHERIES T

. BB (HRE) Bl1TIERF (routines)

HERXEN BIITFE/F (routine) (R #, procedure GIFE) , 7575) H, RATLLE X — M EEBN 25
(helper) f1TEZF (routine).

EEB (BXE) 1172 (routine) ATLAB H#thifie] GEFIE) — PR 2K (parent) WA BESH, 1L
AR K (parent) B9 A HI/GEFE. X2IEERKH. bi%-%ftiﬂﬁﬁkﬁ’ﬂﬁ'?ﬂif
(routine) B|JLNNEIBIITIEF S, MAZZERZEH (EARTLEESHPRENER
AETNELEFRAXIMIME—NR—LEHRENRBFER EEERD X %(parent)ﬁ’]*ﬁﬂ
RIDATRER METERE (fol low).

XA R EEFN:

procedure SumOfSquares(const N: Integer): Integer;

function Square(const Value: Integer): Integer;

begin
Result := Value * Value;
end;
var
I: Integer;
begin
Result := 0;
for | := 0 to N do
Result := Result + Square(l) ;
end;
— A, EXERHTLEE EE) HlITIERF (routine) RE#IE]

procedure SumOfSquares (const N: Integer): Integer;
var

|: Integer;

function Square: Integer;
begin
Result := | * [;

end;

begin
Result := 0;
for | := 0 to N do
Result := Result + Square;

end;

BER (HRE) HI1THERF (routine) AJ LU BE T AE —X ERERATUEHEHN B EE) 51T
F2F (routine) AE X —1NBER (BRE) BI1TIEF (routine) . FTLARTAT LA B izttt X (B 21E
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NEZR| XX, TIRKBIFERATAIE:).
7.2. Callbacks ([El3d) (IF#R events () , IFFR pointers to functions

(36¢tBIeR ) , IFFR procedural variables (GH#2EE) )

EfaiFEiE A — MR, Bd—1MTE.
S LAVFIR 6] KR
cal Iback ([B]11F) AT LLE :
o EEH, XEKREEAUSEEATEENHITERF (routine) (F2—NAE A2HED
HE)).
{$mode ob jfpc} {$H+} {$U-}

et

BRI LIEBITR W 2B R 2EW F &8

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 ProcessThelList (const F: TMyFunction): Integer;
var
|: Integer;
begin
Result := 1;
for | := 2 to 10 do
Result := F(Result, 1);

end;

var

SomeFunction: TMyFunction;

begin
SomeFunction := @Add;
Writeln('1 +2 + 3 ... + 10 = ', ProcessThelList (SomeFunction)) ;

SomeFunction := @Multiply;

Writeln('1 * 2 % 3 ... * 10 = ', ProcessTheList (SomeFunction)) ;
end.
o —\FFik: EEIWTH R AR
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{$mode ob jfpc} {$H+} {$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 ProcessThelList (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. ProcessThelList (const M: TMyMethod) ;

var
|: Integer;

begin
CurrentValue := 1;
for | := 2 to 10 do

M( ;

end;

var
C: TMyClass;

begin

C := TMyClass. Create;

try
C. CurrentValue := 1;
C. ProcessThelList (€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.
SEERTBE 855 — 118152 B procedures (F18) /R #. ENEFESH. MRER
ShEHE - cal Iback (B13E) , Bk T ARZ & —MRIZF FESK BN, RAT
UG E—HRBELGE.
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;
AIE, (RRE SRR REESHEN :
o —/N(AIREM) EEB (HRE) BHITTIEFF (routine) - ER A AER, BRI
mEiEH 64 . E{l15 These go hand-in-hand with §

3 ERE) Hl1TEER (routines)sbTFH # AR

7.3. 3Z&! (Generics)

HITHIAKES H—PNEBRIIFIE. —XE @R BT 1M NEXTUREENEESY
. RBEBNREIZE, HRFEUUE—NELR (container) (— NI, FH, #, B B
RATLAE X 28 T g9— 17 SRIG #57E (special ize) ©R31BN3E 18 BEFI—1NIFE FiFE
HI—1 G2, TMyRecord F9—1°Fl7c, F3¥.

7t Pascal FRVZRIBEHRAE CHAZRIFII. XEREELZI T (specialization) BIE(]
= VR, A—m%%E(BRILEERE; Hlt, MIRFEZEENEHTHE, MAREL
14t (specialization) BY, FEILXE[TH (specializing) ;ZBIET, (RAEE"EN"{EMAY
FBITH) . BX L XEKREEIR2IEZRM GIEMNMEHMR (particular) HKBEATLIHHEM
), FESEMRDHIER—ETIE. HEEIML (specializing) ZEIF, {RATLUER—
A BEAXH (primitive) EB (FBRH, F), —MEE, — 1%

{$mode ob jfpc} {$H+} {$J-}

uses SysUtils;

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
TMyF loatCalculator = 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') ;
Writeln('StringCalc: ', StringCalc.Value);
finally FreeAndNil (StringCalc) end;
end.
ZRAZRERZE, REATUEZERHFMIIZE (procedures)
{$mode ob jfpc} {$H+} {$J-}

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

KXTEZENERZEMRELE, £F 588 (lists BIFR), dictionaries (a#)) FHZA.
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7.4. Overloading (EE)

733 (ZRREF procedures (F2) ) FHMEMBHRERLITH, REEIMNAARKNSE.
FEGRERT, A AR E A A — A, RIEIRAEIE I S0

EBANERT, EHEMA FPC 812 (approach) , XEREAATEHZEE (—PHE—1
B PHMANGEREFN, ARBEGRAZEDHEENTEMERBIRN G ZE. Hiw,

MRIFEX =N HBERIE a W3, EHERB—ITHERE
B2, M, FRHENAPETES S (ENNRRE —— WRENIEEEFE
BREAEMER (ancestor) KB E)FE. AR AR, EH KEF.

7.5. FALIRIEFF

RATAfE A B R AT IERRFIES, XT

o FHHIF (RIBEKMTES, H—LBENIFX (switches) ),

s RBSEHEXHH—1IH,

o RLAILMERTSHE.
AR, TASBNERTIWARITH. BE, REIZBERERTCENER (stuff) - BRIE
CERATIFE. MAEBLEREBESNA, XBERERFTLLITE "Pascal IBSWIEREZE.
XE—MEANE, BhFHLESARBEAFIE.
{$mode ob jfpc} {$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 NewLine 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 0S X), the compiler sees this:

const NewLine = #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
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will have to port the program to an 0S that is not Unix, not Windows,
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}

{$ifdef MY_SYMBOL}
procedure Bar;
{$endi f}

{$define CallingConventionMacro := unknown}
{$ifdef UNIX}

{$define CallingConventionMacro := cdecl}
{$endif}
{$ifdef MSWINDOWS}
{$define CallingConventionMacro := stdcall}
{$endi f}
procedure RealProcedureName; CallingConventionMacro; external 'some external |ibrary';

implementation

{$include some file. inc}
// $1 is just a shortcut for $include

{$1 some_other file. inc}

end.

Include XHIBEHR Vs, #EEATHENER:
o Include XHATRENBE R HERIFRIES, X "RE " RIVRXHERBE. Hlian, RATEL
BIE— X LR A R
{$mode ob jfpc}
{$H+}
{$J-1
{$modeswitch advancedrecords}
{$ifndef VER3}
{$error This code can only be compiled using FPC version at least 3.x.}
{$endif}
MR AR B8RS P ER BRI
o HEBNMAZERSH —ITANBETE—&xxHd, BERESANBIEFER AL,
WmﬁﬁE%—¢$¢%$ic$Eﬂ§ﬁ%ﬁ¢ﬁﬁ—%% E—TMERNIZERSD
H—TBRENBEREZIRT, MARFTHE—TENBETEZA include (BE) XK.
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KARL, XE—NERNERIT.
1. ERVFRESR "B B UNET, AMNARFREXHREXHERE. 5
wm, B—1wH EERAL U FHNRINBETLENE —NFFENU 7
HERETAIRER B, RAR—MAEREEEERN uses"Fa1K (RE—
AR Ul AR BT—4A Ul KB9JL) . BR, MEFRARXE U KE—
MR AR EERA— M, ETIREIERNGE,
Hit, SHEREA include (BE) XHEEBTTLIIEME.
2. ERAFE— NS EEEMANBSEI (implementation) MIEEAETTEO
(interface) . EAR L{RATLLMY
{$ifdef UNIX} {$! my unix_implementation. inc} {$endif}
{$ifdef MSWINDOWS} {$! my windows_implementation. inc} {$endif}
B, EE—1MHERE R E ST, 5
—RRAVKAS (T =E/5BA, F2F (routine) implementation (SLHE) )R&E. XH
FRAKBEAE. REZFTUERRMER XN, B ER FPC &G S1T
EI-F i REE—EXMEREELENTFER. ARIRALIARE include
(B8) Xt HIRRAS, RiE
B include (B8) EAl, iL%IFHR[IXBIEMATEA.

7.6.105%

Record AREELZEM—IER. ER—ITAEE LN RBUBRATEMNSGE. EERESE
CIESHM—NEH -
MRIRER &<, IEREFHEMAIRILULRATRT
(specifiers) . BE, RIIRIGHVAETN ALTH— 1 ICREY /5 E A NG 77 1555 7 /7t 7R
= FHIEZ AT RERY .
{$mode ob jfpc} {$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;
|: Integer;
begin
for | := 0 to 9 do
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begin
ALI]. 1 = 1;
A[l].Square := | * I|;

end;

for R in A do
R.WritelnDescription;
end.
7£ modern Object Pascal H1, RIE—EHRENIZERKEIT—N 1, MAR—N il —EXA
LEXRENFHE, GHIERBLERE.
BR, SMRFEEEREXAMANFHSEHREN, ERNARIEEEH:

o BREFF—LHERBHMBNTREY . RNEX—TEREEN—IETE. EEFHEL
(BRBEHEERLRIN, GFRFEH; BINHRIEANVIIEHK AT, FEAREKRERSE
(reference) HH) BREXAR (FFfERLIR) . T, HLIBIEREY, RAEBAE
b, BEREHRTFIR—LMEEEM.

o HETFHET, ERMBUERS ANHEMLMEN, T, BIIREGFRTFH.

o HE—EIFAF, 8K (K, FERZBERER) NEFEESIHEEEMME X : SHREXK
C /g, HEIRER Bf. XEHR:

o SHEERIEEBESENERS, SENIEIE (expose) —NETIERM API BT

o EFNE SIS,

o AL ARER (dirty) EEFITEALEWER (typecasting) —PNLEIE|
5—1, BIREIENNGFEHEBIRMER) .

o IERWATLLE oy, XEGEEKEIEILE CEIBSH. ENRIFRXIFFHERENFMEEE
BAEA—NAERER, KMTROEE. GXHE, E—LBAT, XETESNHEF
figse i E. HAEBCRT SALER (dirty) , BREARERTT: )

7.7. 1BHERTR
fEid%, Turbo Pascal SINEEIEX. , &FEH XEFHENE. EERNT—D

FM—PIK Sz E SRS .

o |BHXIRATLAHSES/FERL, HBEEXZERAE, RATLLARE1MAERE /i
R 3.

o BEE, BB E R ARFFEH, KiCK (records)  —NEER (1%
LARAZ—NEEEHEWSIAH GEE), EATREE. XEEI3/NHEEFE, &
XEAASE /R ATRES 51 R GIRY

o |[HHERXRIZHMAMEFEI (virtual) F3& AESKEBWMKERELEE/NNARE. E
BE—MRARZBARSEA IR, MA AR ENBERE, HEIZTREEW (virtual)
FiE, PEFHIEIE things B EK5E.

EXZHEAT, RXIERIBHNR. MR XLp REEZHEE. HESEER, 18R
(BIE SRR B THIT (performance) . XL SBELLIAFERATRELF

7.8. $5%t
RATABIE—A 754F BT AR J54TBIKA WAERER  H iR f
WARA . XE—ME R R ER R —ME SR
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type
PMyRecord = “TMyRecord;
TMyRecord = record
Value: Integer;

Next: PMyRecord;

end;
AR, XENXRZIBAM (recursive) (SR =FEAER EXH, ™
AR EMXH) . REEEHERR BRI P ERR, EX—
M BB — N K &K AR VT
RATLAE A / FERSECMIBRRIEE, A FERA (EREK, FEXBLLH)
/ Bk, (REFES| Aiest CRiAL A&@a9EM L (stuff), Bid) fREMBY BRIERF. K
PATHIER, XAH—NFEER— 15 REREERFIIZETE

WH—NREBLH (untyped) KB KT ECEKESHW . ERTEF REH,
AT BEM LK BUIK (typecasted) BEEEH T AH.
g, BXE, — PN ELHME—NEH REEFAFE—L ~ 5 ¢ sHEFRERE. —
ERAENERREAREIEN, BAIIERRXH:
type
TMyClass = class
Value: Integer;
Next: TMyClass;

end;

7.9. ZHFF (Operator) Ei

RAILERRZESEEMNEN. a0, RETFREEXEEMZERRE, GXHE:
{$mode ob jfpc} {$H+} {$J-}
uses StrUtils;

operator* (const S: string; const A: Integer): string;
begin
Result := DupeString(S, A);

end;

begin
Writeln("bla' * 10);
end.
REATAEH X TRNSET. AAREESESERTEB P EERDAEFNA, ARE L
FICEBRRAR.
{$mode ob jfpc} {$H+} {$J-}
uses SysUtils;

type
TMyClass = class
Mylnt: Integer;

end;
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operator* (const C1, C2: TMyClass): TMyClass;
begin

Result := TMyClass. Create;

Result.MylInt := C1.Mylnt * C2.MyInt;

end;

var
C1, C2: TMyClass;
begin
C1 := TMyClass. Create;

try
C1.MylInt := 12;
C2 := C1 * C1;
try

Writeln('12 * 12 = ', C2. Mylnt) ;
finally FreeAndNil (C2) end;

finally FreeAndNil (C1) end;
end.
RBFTLAER X TIERWEERF
ALY 7t 2R S TE RS
{$mode ob jfpc} {$H+} {$J-}
uses SysUtils;

KR, X

type
TMyRecord = record
Mylnt: Integer;

end;

operator* (const C1, C2: TMyRecord) : TMyRecord;
begin
Result.Mylnt := C1.Mylnt * C2.MyInt;

end;
var

R1, R2: TMyRecord;
begin

R1.MylInt := 12;

R2 := R1 * R1;

Writeln('12 * 12 = ' R2.MylInt) ;

end.

FFIER, BIEICRARRHEH

BELLEHRENERS, BAFHE Y

MEHEEMER

XA VHERZE (generic) % ﬁ@ﬁﬂ:m’ﬁl}“lﬂ%lﬁ’] —LBEHEFNHFE (&

KT BREENEES . 8N, — &
A BE TR B (B S FESLHE (imp lements)

robsean@126.com
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HR—NIER, &
{$mode ob jfpc} {$H+} {$J-}
{$modeswitch advancedrecords}

uses SysUtils, FGL;

type
TMyRecord = record
Mylnt: 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.Mylnt := C1.MyInt + C2.MylInt;

end;

class operator TMyRecord.= (const C1, C2: TMyRecord): boolean;
begin
Result := C1.Mylnt = G2. MyInt;

end;

type
TMyRecordList = special ize TFPGList<TMyRecord>;

var
R, Listltem: TMyRecord;
L: TMyRecordList;
begin
L := TMyRecordList. Create;

try
R.Mylnt := 1; L.Add(R) ;
R.Mylnt := 10; L.Add(R);
R.Mylnt := 100; L.Add(R);
R.Mylnt := 0;

for Listltem in L do
R := Listltem + R;

Writeln('1 + 10 + 100 = ', R.MylInt);
finally FreeAndNil (L) end;
end.
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