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Overview

Overview (#fiR)

Using object pascal ({#F object pascal)

Object Pascal & i R4t &, HATHREAL Oo Bl ARG A o hs ) bk, SCRRES L
AN 1 0 SR iR o B PR R B AR AR (1 B B PRI 128, A RSCRE 2 A OGS T S IR B AL G 75

Object Pascal HA %5 LIS RF Borland 41FHESLRT RAD  CPRIE R IR P14 ) 3AEE . fEAR KRE
L, AEE S %00 AR I 2 /R4 Borland 23 5 AT & T, 4 Delphi #1 Kylixo

i K2 HE A Borland 1k TRIGIFRFH AL IDE CERIT R FREEN g 5 AR I HEAT 9 1 -
Borland J1 7% T 5 A B JAl 1 B TREAIIESCAF VR 2 4071, LE ey ocifomifs & JF B, AixesT
HAERFIA R ik — 28], Uik, XAJE Object Pascal i 5 MBI —#7r. tbin, Borland
R CRBRSLE SRR P M fr 4 A€, 4 RAE IDE LAAM S AR I8 H dr 247 kg i, Ik n] LLIREST
IXLERR

XL B AU B IR AE IDE PSR AR, JF HAE VCL CRIRALALIEE ) R/l CLX (-5 11T
) BN TR o (HAT IS5, Borland —£E45 5 I HL AT Object Pascal I I I A [ .

Program organization (F2FF4E4R)

Program or ganization: Overview (HEiR)

IO FH R 0 5 e 70 1 22 AR AR, BATTAREAT N 00 Cunit) o REAMFREFP LMk (heading)
IR, CNREFARE AR Rk a2 A AER) uses 4], ARJAE >t A I & R4
JEIER (block). uses T T ARLEEERBIRE P 0, XL ICR] A R P E s, I Has
1 H O uses 1),

uses 1) 4 G P As PR AL AL A AU UL, DRUA IR SA5 EURAF T-RBEE B 5 i, L, Object Pascal
FEFP AT 2 makefile SCPF. Sk3CPFBL include AR EIR 4 CREEHESIR T BEEESH Cil). B2—A
TR IDE B, Project Manager il —A makefile, {HHAT AL 2A TR TR A A7 IX 8830
(G

ST LRI R W, B LA,
Pascal sourcefiles (Pascal JE3C44)

G 1 s ST ERAE LU =l SO S Pascal Y54GAS

o HIUIAM  CUHYTEAN pas)
o LRI LY RE4 0 .dpr)
o AP L RE4 0 .dpk)

OGS S RS N 2 2y, RN S — AD TRSCIFR 2 AN e scfE . TRESCIA
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TGS Pascal i E ) ‘X RERPSCHE, A& RIS — MERP . Borland JT A TR A B R —
A R P Y — > TR

WER A AT G B DRESF . ARAT ST A S e oot Cpas) HF, (HAERT IDE G fe
Fe, W2 — A TR Cdpr)e

AL T TR, AR EATHIR IR ) B R R ) 8h A8ER % (DLL).
KTUWEZER, WSS EN,

Other filesused to build applications (B BT 35 i H & 30D

B TR SCE, Borland T HIE TR LR EE Pascal SCAFROGIEERET . ‘ST A4y 1, G L
NI

o EASCIE, YRS dfm (Dephi) 5k xfm (Kylix)
o HESCHE, VRAN res (DGR
o TREEICAR, ¥ 4N dof (Delphid % .kof (Kylix)

BASCIF AR A SCASCI, S e AR IOISCIE, WO L B, 4 5.
SR BIRSCAE A, R TR (N H B0 R 1DE AUV SCA ) SRR A
BIRSCHE, I ELAELASCASE RN U . BRI R LASCA T SR B, (B A T304
&, SRR Borland ROLKTTIL R TR, S TREDH A G, S G
SHK R IESCE (pas), BRI R, HLIGH)SC PR 4 A1 BSR4 .

BT ARSI, AN TR — N R Cres) R0 BAE IR B s . BB T, XA
AR TRESCAE Cdpr) [A44 . BRI FEAR, TfH Project Options X i

TREEICA (dof Y kof) A5 2 Pk e ABERER U B W R IERAR LU BUAAS R AF 4 o B TR
P AT, ERM TR 4% TR OL R, SO I Project: Options X 1 AER 5¢ &
TP

IDE "2 T BEARAF e 28R K o fh . S & S0fF (dsk 5% .desk) 8 & H i HES 5 B e H
BWEIH . S E G T TR A TRA S, 881 T A5 (environment-wide)
(AR FHAS TR, W TREEAT 280) o IXEE SO g R VAT 520

Compiler-generated files (4 a4 BB SCAE)

TES— A — N REPE— /M DLL I, i RS oh B At R (0 BN B oo it — A i (i
) Boe At .deu (Windows) 5% .deu/.dpu (Linux). TFEHFTA ) .deu X1 (Windows) 5% .decu/.dpu
SO (Linux) B EERES— AN BB R AT SO EE 2 by 2988 — A M, PR A T
FIEEAN B B el — deu SCfF (Windows) 5 .dpu 3CF (Linux), 285814 dep SO SO (O
TR B 245 8, G S % EAD) 45851 - GD JFI%, s A ile— A map U1 dre SCf:, Jdre
SO SRR R TR, REAR g Rk TR SR

MEFAE AR (Rp . REE ) I, BRAEA Bk RS ocSft Cpas) RAET . 5
HWRIL deu 3CfF (Windows) A1 .deu/.dpu SCF (Linux) BEE WA & Vv g PRAS BB O 16 e, 5 0,
BATCIAEA T B g . SEBp b, N EgmiEas gk 29k G B3t Cdeu 2 .dpu), HICik
SCAEAS DL TT I 6
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Example programs (SEHIFERF)

About example programs (T SZBIFEF)

R I 5245135 7 Object Pascal 4 (3L AEE 5, SAT1 2 Le 4 B (1) Object Pascal Fi/¥, ANAETE IDE
NomiE, R PLAT AT 1E e .

A simple console application (—/MajERIIEHIE R

MR RIS Y, AR ELAG AT iR ST .
program Greeting;

{$APPTYPE CONSOLE}

var MyMessage: string;

begin
MyMessage := 'Hello world!’;
WritelIn(MyMessage);

end.

AT IR T Greeting: {$APPTYPE CONSOLE} #Rn i VR 4%, X/ — M
SR, EEMNGATIEAT: BIRK-ATAY T AL E MyMessage, ‘BfEft M FERTH (Object
Pascal U & ELIERI ZAF M), B FA# “Hello world!” T4 45 & MyMessage, X5 it
Writeln fFIf£4: MyMessage [ 2535 2l bRt #¢ (Writeln 7 System FRITAE B, s (R R
B A5 XA I0),

PRo] AN CEACHS) By N B]—/M 1l Greeting.pas 5% Greeting.dpr f3CEH, SR )G fEE
S AT A2 g e

Xt-J Delphi: DCC32 Greeting

Xt Kylix: dcc Greeting

PAT IS R E S "Hello world!”.

B TR, LTI T AERAIE Borland R T H NS R JLAEEWAR: &k, X&—
MEHIG R, Borland JF & T HGE & G g KR SR 7, Bk, fRAKAT e A Writeln (GUI f47
AR Wrriteln)s T H, AT G N30 NIRRT, Bk, MBS R
AT, KGR — AN B TRE SO TR SRl AN SEBR AR 8 R, 1 S AR BT S
e ST

A more complicated example (—AMETHE Z4HIFEFE)

TR SEBRE PP A SO AN TRESC T, — AT TRESCAF R LAAE ) Greeting.dpr,
ER LRI
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program Greeting;
{$APPTYPE CONSOLE}
uses Unitl;

begin
PrintMessage(‘Hello World!");
end.

AT R UK Greeting, & [RIFE 2 MET G 27 . uses Unitl; A5 F4m 4, Greeting
A CHHD —ANfig Unitd %0, f)a, F27P A PrintMessage L f2, JHEF4FH “Hello world!”
fEIB% e . R, PrintMessage I FEE LR 1) ? B2 7E Unitl $oce . R Unitl $oc
FIYEARRS, IRAEAE RAFAE— Y Unitl.pas f3CHF:

unit Unitl;

interface

procedure PrintMessage(msg: string);
implementation

procedure PrintMessage(msg: string);
begin

Writeln(msg);
end;

end.

Unitl #70E — MY PrintMessage g2, SN/ HRE NS, IHE e 2baiE i
Hss (78 Pascal ™, WA R[EMERGIFEN LR, AR EHERBREYREO. 53R, PrintMessage
76 Unitd hAE B TR, B UORAE R T interface BRI, XA ST Unitl ooy
i (i Greeting) JErTAIM); 58 IR HEE R T implementation [f R, & 5XkrE X
PrintMessage idfi.

BUEAR ] IAE ] & S A T iy 4 i Greeting.

XtT Delphi: DCC32 Greeting
Xt Kylix: dcc Greeting

BB BEAEMAITSEP A Unitl. 440k 2s4b B Greeting.dpr I, ‘& A& 4k Greeting f/7
Fiicast CoLTD (B Te 30 7 BARAT 4 SRR T i) S AR ), e 45 5. "Hello world!”.

A native application (¥t IDE F¥iHER)

AT —ASEBIFE7AE 75 IDE N A VCL B CLX 41 AR R, e F 307 2 I Bl A ST A B8
SCAE, AL, URASBEDUAUAE AL R 228 . "1 ] T Object Pascal [ HL 22K . BRI 2 AN HI05h,
EAFEFILAE T RN

-4-
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FEFPAL S — AN LR SO RIS AT 1 502 TR S A
program Greeting; { HERSHE XN KIESH ¥

uses
Forms, { 7E Linux F&h QForms }
Unitl in 'Unitl.pas’ { Form1 FifERIEoC },
Unit2 in 'Unit2.pas’ { Form2 FifER I };

{$R *.res} { XM TFHRERE TR BRSO 3

begin
{ X} Application K 3}
Application.Initialize;
Application.CreateForm(TForm1, Form1);
Application.CreateForm(TForm2, Form2);
Application.Run;

end.

BANIFEF LN Greeting. ‘E51H T =A¥J6: —A2 Forms 6, ‘&2 VCL #l CLX [f—#

I3y A Unitl 8Os, EMFER ) A (Form1) #1568 =& Unit2 50, ‘B — AN 4 (Form2)
AH I .

XAFE M H Application X% 1) — &4 771k . Application J&2% TApplication f—AN5E41, & 1E

Forms ¥t X (AN TRE A 3h A —> Application X% ). XS H 4 #N A T TApplication
] CreateForm Jii%, %— CreateForm €)% Form1, ‘&2 TForm1l (f£ Unitl fI05E X)) [
— NS, 85 A CreateForm €)% Form2, ‘E422% TForm2 (fF Unit2 $.I0E X)) H—A5241.,

Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls;

Unitl $ICAE R RAL R R

unit Unitl;

interface

uses { FHIXLERITE VCL —H4r 3
{

7F Linux F, uses FHJFEFAGIXFE:

uses { FHIXLERITE CLX —#4r F

SysUtils, Types, Classes, QGraphics, QControls,
by

type
TForml = class(TForm)
Buttonl: TButton;
procedure ButtonlClick(Sender: TObject);
end;

var

QForms, QDialogs;
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Forml: TForm1;
implementation
uses Unit2; { X& Form2 & Xy 3}
{$R *.dfm} { XM T HER Unitl (&R 3

procedure TForm1.ButtonlClick(Sender: TObject);
begin

Form2.ShowModal;
end;

end.

Unitl fooE)E 728 TForml (4k& 5 TForm) FI'E i—A~5249] Form1. TForml1 A& —A~ %4l
Buttonl, ‘&t TButton ff—ANSEfl; (e —AMd 2 TForm1.Buttonl1Click, fEizfTif, 4 4%
T Buttonl I & ¥ ¥ 4 4T . TForml.ButtoniClick B i Forml Jf & -~ Form2 (i M
Form2.ShowModal), Form2 7f Unit2 ¥J05E Y-

unit Unit2;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;

{

7E Linux F, uses T-HAJERKGIXF:

uses
SysUtils, Types, Classes, QGraphics, QControls, QForms, QDialogs;

¥

type
TForm2 = class(TForm)
Labell: TLabel;
CancelButton: TButton;
procedure CancelButtonClick(Sender: TObject);
procedure FormClose(Sender: TObject; var Action: TCloseAction);
end;

var
Form2: TForm2;

implementation

uses Unitl;
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{$R *.dfm}

procedure TForm2.CancelButtonClick(Sender: TObject);
begin

Form2.Close;
end;

end.

Unit2 JICAE T 2% TForm2 Fl'g f—AN524 Form2. TForm2 & —AN4 (CancelButton,
TButton [—AN5L4) Fl—A 5% (Labell, TLabel ff1—/ 5246 . Labell ¥ 27~ "Hello world!” #5
B, AHIEARAD P ARANRER BIX— 55 . bRABUZAE Form2 [ %A SO Unit2.dfm He LR

Unit2 oo @ X T — A I #. f£igir i, % H /P s CancelButton I,
TForm2.CancelButtonClick # #% 1 fl, ‘& XM Form2. XMk (LL A& Unitl o if
TForm1.Buttonl1Click) JEAE A FAEaIME, Koy e A 1m N R FPIs 4T i AR A I iAo A Ry e ot 7 44
XA (Windows F2& .dfm, Linux FA& xfm) MR8 E MFHIE CHAFE Rk gk,

4 Greeting FEF )30, Wos Forma ik Form2 CERUEL R, HA TR E et
TR W, SR EE D, 4 AT Formd EREART, Forml WMk Form2 B, 54
¥ Zox "Hello world! 155 8. 24 J' 5] Form2 (4l CancelButton %41 8k i H bR R L i) 9% 41 4%
) J5, Forml EHEos.






Programs and units

Programs and units (F2FFF1E7T)

Programs and units: Overview (#§fi&)
AT EH PR BT AR b o 5 B TERAE A — A S SO P e 50 BEAT 4 6, %
T 010 S B SR o 2 AR VR

o A ARIFEF R AR, EATAT AT G
o QA LAFERE 1AL (1 2R
o ALPALEACH T LA e IR o R LR

TEAEGEN) Pascal ifert, FradidCes, WG ERPHA#AE pas S . Borland TRAEH T
FESCIE Cdpr) SKAfetl <327 Fele, moRE AR IR AE SC SO Cpas) o REMRR (BT
WEH AN TR A B AT GPRRBEOR, IRALAE A TR WIS TR o0, (HRTT
FEfy¥ E 251 ] System 0. BA ML, G i3 d T EAED PO Cpas) B0 (.dou 55).

Program structure and syntax (F2FFRIZHFNEE)

Program structrue and syntax: Overview (f§fid)

— MRS

e —/MFEFFk (program heading)

o —Muses ] (AiE),

o —AMUETEHRIG A TER) I (block)

PRI RARERRF AT uses FHIFIH TR P 5 H G P& A a5 R), SFRIFIZ 1T,
XAy A AT . IDE WIEAE— AT RESCE Cdpr) F3kEILL =Rt &,

N SRR S T A Editor (R

1 program Editor;
2
3 uses
4 Forms, { 7£ Linux F & QForms }
5 REAbout in 'REAbout.pas’ { AboutBox }%,
6 REMain in 'REMain.pas' { MainForm };
-
8 {$R *.res}
9
10 begin
11 Application.Title := 'Text Editor’;
12 Application.CreateForm(TMainForm, MainForm);
13 Application.Run;
14 end.



Programs and units

P UITOATIT K uses TAUMNGE 317515 617: 9 847 RAIEIHER T, ST R0V 1k
BERIRT T 9 10 1T HI% 14 /7 A dr b, RS TRMEITENT: RS, FUITABOCIE R, TR
LA () EER

e b, RO AR TR SO . TRESCAFEHARKE, DR 48 K7 (MR - IR A T oo S
RSO A B A B YK, AR T T

Theprogram heading (F£fF3k)

P RIRERIF AR BT program JF4R, JGIIR—MABER SR ey 4, I
DAy S 4 R bR AT N TR SCAE 2, A8 Bl By RE Y Editor, TR SO Y %02
EDITOR.dpr.

fEbRHE Pascal 11, WIAERRF A G ELE S 4L
program Calc(input, output);

Borland Object Pascal i i %% ZI&iX L2 %,

The program uses clause (F2/5H] uses 7))

uses FRIFIH 1AL R AR P T, KB T e A O uses 7). KT uses TH), WS
F B0 A uses 1h).

Theblock ()

P & — AR TR A B A IR, REPIBAT T e . SERZERE T, RS AR ATE,
B (EAIEN)D HGEY begin il end ik, A ydr & FUE R HL 8 H Application X418 757k (&F
AT REHEAE —> Application 85, ‘& & TApplication. TWebApplication & TServiceApplication
F—ANSD . Bethn] VR &, R, A, SRR A8, e T (e v AR
BT -

Unit structure and syntax (BTBIZHFIIEE)

Unit structure and syntax: Overview (&)

— AN (RSO HaEL AR LUABIRE CGRECIERD) ML BANITHE A AR $oT L
4 C.pas) & X

—NHICLLFoGEk Cunit heading) JT4G, JGTHIER interface. implementation. initialization
Al finalization #y, JGTHPANE A ATIEN . — AN ERITIIIEAR S A ORI,

unit Unitl;

interface

-10-
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uses { XHEZHITHIE }
{ XRERZOHD 3

implementation

uses { XHZHITHIE }
{ XHESEIAT 3

initialization
{ XHBYIGE Y Y

finalization
{ XHERE A 3
end.

oLl end JEER— AN TZE R (end.).
Theunit heading (#.753k)

FIGSKIRE B ICHI AR E ASREE T unit TR, SR — DN E B ER (JREocd), oS
gh, M ] Borland T HAIEIRLY, bl fF AU s SCE2 MR . Frbl, %ok

unit MainForm;

DA BRAEYE SO MAINFORM.pas 1, 4365 i 270 304K & MAINFORM. dcus

FE—A TR, Foo AU m— =K, WA ARSI CARRRAER—MEFT, BEEATmr s
TN FAL T AR AR T

Theinterface section (FEEOE4H)

BT I8 MY interface JH4h, BEHRSZILEA Tk B30 B B R, 48
. AR, A XS RICE S (WS g H s s e R R e L E HT) AR HI. fEE AR
Sy W SEARBERR N ), BT & kU, i B S B — A .

LEFE 343 7 W ARt R e e B L — AR Sk, e TR B (block) fESEE e Lo ATLA, 1E
B 13 4) A e B e Eom A2 48 ) forward $585, BARIX S %A B,

FERE IR 7 B —ANSIE, A2 e BT AT R

O T LA H A uses Fh), BXAINKIRIE R Y interface 2 . KT uses 1), 155%
s A uses T4 .

-11-
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Theimplementation section (SZIRE4H)

ISR NSCBE T implementation JHG, H WAL R Tk, B0, WREA VA
RS 1T, R BB R ICI S . SR A3 e B Loy AR W I R R R, TEIX L, AR e DU
€S EAT. JIF B, frtn] U IS RERTR B S B3, (HACRER T, Sl U 7es 1
B I W e A A ) o

BT S I I R B S, SBE 43 v] Lo T RE A, BFEH & B8 (R, ABE
REFERIREL, AR QS48 BT I,

SEI A T LA H O uses FA), B AR ERTE R implementation Z 5. KT uses ¥
), WS H o | A uses T4,

Theinitialization section (KJEEALER4)

VI IR . B MOGEET initialization TR, BRGS0k 280, WRE
A EHRACE > (015, AR R ICHI SR . BRI P& i dn &, KEAERE A ShIN f2 e AT o BLKI
THEIAT o 2SI, WERARE T 75 EARIR L I a5 # AR T EAAERTAG A B 70 R e e

AT RO SIEA I, ENIMRIanAeR 122 oot uses 1A 51 HIE AT
FPITUR3AT . (/2 e, uses ) "R AIFE FiTT 1 0SB R 4R 16D

Thefinalization section (& ¥ ALER4H)

SRRy AL, IF R A S AN EAPIR LR N A B S e . Side o AT
finalization Jia, HEIFICHETR. SR IIE S INa<, RAETRPAORIN AT 4
AACER 7 ARBEFIAER AR AL B 73 73 BE ) DR o

SRSy I BAT BT IR AE A AT B AR B o B, AR IR LA AL By C P REAT 4]
Uk, SEHAGIS BT CL By A

BRI RS I AR 0T, FERE 7 S RN AH N R S5 SR B0 il — 2 B4R AT o AL, S5 SAL T
oy WS RENS AL BRBAT SE AR AL N A, DD, IR AEIBATI R, AR AR 2 AR i) BEBCA e 4
AT

Unit references and the uses clause (B3| FA#0 uses F4])

Unit references and the uses clause (BIGE| M uses FAJ)

uses UG T HREF . FEERTTHHIOITE TR, WB%EER). A uses T-AJaT LA
15

o FEPPEUEM TR
o HIUHHRIERSY, AN
o HICIHISBLE Y

-12-
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KEBTREHET A uses TA), KREZHURICIE: OB E Wik, $oorseBig T Las
H L uses 111,

System it BN RIS I, IF HANBEAE uses T-H) 2K (System FICSEILICAT
O, FAFH AL, V7 it BhASWAF P ICAFBIRE) . JLE —SebruE g, tetn SysuUtils, A0 &1
uses TAJH . RZHEOL N, i TREGUEAYES ORI, P76 7 A5 B3 7E uses TA)

TR IC A LA A uses FR) (JUHJZAE Linux B, BLICAFRD AT A4 KNG —3. ety
Ot CEEIAE T BRE AT bR 7T, HICH e KNG TR o ZERE S AE e s I Fp Hh DL 1), ZE T 45
JEIA

uses MyUnit in "myunit.pas";

U ARAR L TR AE T RE SO it 5 L — AN e, AR e ISR gt m] UG T IR ff 5t 5
AN 2 FE RN i) il

uses Myunit;

KT uses THIA R AEHINL &, #1527 2 ORI o g U BLR g3 o511 .

The syntax of a uses clause (uses Ff]f)7E:)

— A uses THJHIRHE Y uses, JEIIER - NEE A I SRRITIRICH, Bnat N S 2441
wr.

uses Forms, Main;
uses Windows, Messages, SysUtils, Strings, Classes, Unit2, MyUnit;
uses SysUtils, Types, Classes, QGraphics, QControls, QForms, QDialogs;

FEREFP R CTRE) (1) uses TAJH, AT HRICH A I AT LAERSCHE T in 1A (o) JOCIEA
WA R SRk, AR UREESAE, B n] LU ZaXT kA, Wl DUSHIX gAE. 256010 F .

uses Windows, Messages, SysUtils, Strings in 'C:\Classes\Strings.pas', Classes;
uses

QForms,

Main,

Extra in '../extra/extra.pas’;

BRI W TCIR ORI, RN TTHI ARG TS in.... Rk IDE BIEE T4 Rle B e (R SO 44 4
[, i LA H AT B B AT 2 B cilSCA R A B AN, A/ 2 in e 7. L, 4

o SUNMRICSCA M TR SCAFEA K H 5%, JF H A TCHTE R H BT 8 7E g P T R A2
WAE R AR

o ZMIEASIIA R RHAR A A 1o

o IRLEMAATHEE—MERIG I, I HR T AE RS2 A

G DA AR in.. SR AIBIRLE P00 TR 5. 72 TR Cdpr) 1) uses FA)rh, HUF S
Brin A4 R ITCA BN R e TR 8655, e oo B TR S T AN S TIX A TR
XA X T PR A S, HE 5 IDE T E.,  Eb4n Project Manager A1 Project Browser .
FERLICH uses THJH, URANGERT in &5 VRS 2% 2000 HL TR 510 S0 o BRAN B0 SO A 20U T4 5
RS RE RS, BE G E RIS T — B AR i H,  SROT A R AT

-13-
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SIS A4
Multiple and indirect unit references (£ EM AT )

7 uses TR, FLICHIILINY g T ENTRIBIRANY GES IG5, 5 g 12548 )
PREFFIEAL . WIERMANEITHE I T BRI AR R . B8, IR, Hieds i uses
SRy B S T RS BT B R B AR AT o A UG ) S B IC AR AT, AR S0V I B E £
UnitName.ldentifier,

£ uses THJH, PRSI R oT HA S I I o, WEdsd, WRyoo A oo B
PR AR R R, WA D2 ST B 47 58 B ST C IRREART,
TG A MG HIT Co IXRMENL R, TEHIT A [ uses FHIHALALE C, HEgmEEA N T AL A,
B LIRERE] B M Co

N S BIES T R G T

program Prog;
uses Unit2;
const a = b;

unit Unit2;
interface
uses Unitl;
const b =c;

unit Unitl;
interface
constc = 1;

XA 7, Prog B35 HI BT Unit2, Unit2 X5 H 80T Unitl, Bk, Prog [A1#%5]H
Unitl. P2y Unitl & H3IL4E Prog i) uses T-A) 91, 71 Unitdl FIo B IARERTXS Prog & ANm] I .

TGN R, G R e EE AL S BRI S TP s, AVE R HIRIIE R MR . H
&, BRARXEE R ITHE SO R A 1A, AR, g AR EATR deu S (Windows) B .deu/.dpu
A CLinwo,  MASEENTIESCE Cpas).

W T (R LS N PR R L BT s (B T M TSI
SSRUE A, 3 M B BT R VS SR e R, T TR A T
.

Circular unit references (FEFFEICE|F)

o0 0 ) P R (R ) B, ] TR 0 T Ay T M. A e i S Vi

U ZEBE 1 BB uses TR R IR ER S B . BeAiE i, M ITROHE L B TR, T

MO L8 BT A AR A2, — @ ANRETCHNIR (A1 RIS 0. A oA ELARAS R ) — A X
B, RMEIAGIT LA —A> uses 1) IHBLESEBLER 2 o

-14-
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FE AN B TCAH L MZ P foe B B O T, ARANBEAE & TR 11 823 1) uses A1) T ELAH B HI XS 7
BTEL, I AR5 7 2R e A R

unit Unitl;
interface
uses Unit2;

unit Unit2;
interface
uses Unitl;

B3, FAEHAE g B RSBy, KPS G 8] (AN L5 | A 2 A

unit Unitl;
interface
uses Unit2;

unit Unit2;
interface

implementation
uses Unitl;

N T > I BUER TS L2, ST BEAE SEBLAR 20 1 uses TR I Hot. KA RE T —
A BTG AR AT AL AL 32 B0 A I, 4 BEAE 3 0 (1 uses 7 A5 IHIE .

-15-






Syntactic elements

Syntactic elements (iE3:TE)

Syntactic elements: Overview (i)

Object Pascal fliJf] ASCII F#4E, G A %) Z, a®lz. 03] 9. UMK EHHETR, FHRHERNG
T, 25K (#32) FEslfs (#0 3#31, Hib#a3 my[a| ZE45 s AT 45 R i) B RR M A5 4% (blank) .

HATRETC RN token CWTRITE? ), SIIALARKMMREN. PRGN, @4
RERSERAT ly, ERATHIATI: FOAIE ARG, S B A S TR — M HE X
ARG B AR ), T SRR i & WA JFEE S 007 B Y
#.

Fundamental syntactic elements (EXiEEZTE)

Fundamental syntactic elements: Overview (k)

FEf MR R b, — DR R AN AR T token MBI, 75— MREFH, token 21
SN HIG, ARRAFRTLUE AR, AT BURER . MUK, JFASRAEMT I RAE B> token 2
(AR EA — Ay BT o F GRS .

Size:=20;Price:=10;
FETEARGTER . AR ISP L E AR A n] Se R UL, FRATTN a0 R S AR

Size := 20;
Price := 10;

Token 73 WAFIRAT S AR KRBT (RETO. T 7 W8T CRE TR D,
AT token s W R TTATERIN, EA W DG MR BMEIRER . R BEARZE, ez m
WA — A B BT -

Special symbols JEERFFS)

FERTT 5 AR REC 774, SO R PAFA S, e B2 R e B2 B AR R IR 5 -

# $ & () *+, - ./ ;< =>@[[1"™{13
DU A5 A R R AR AT
¢ D) <= = <>

Ldn, AMHERT G, ] MET L) TG M SR AT U R ) CRORTERE ).

R, D Oms) . " OGS, % (09D 2 i)\ OxRHFD . _ CRRIZo. | GE
B M~ (s AR
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Syntactic elements

Identifiers (AapER)

BRSO R R AR, 7B R, B O, R BP. oo, EUAS. Mk
FFH P EATER, AT AT 255 745247 RO bS5 UL BEE R RIZE (O JTahR, Al
ALUE TR B AN R, EARR SR KRBT AR AR ST .

[A % Object Pascal /& AN X 2> KNG, FrLL, % CalculateValue Fr&fF, ‘& n] LU R I AT /2
X

CalculateValue
calculateValue
calculatevalue
CALCULATEVALUE

75 Linux . HAMEL RICH IR ST EE RN S o RO SoeA RS2, KNS A S0
I Mg . (Linux | ISCR44 2 X7 KNS D)

Qualified identifiers (FRERF)

M AR AR A2 AN M W, A T B T A BT AR TR . B AR I
VEVE N

identifierl.identifier2

X1, identifierl [Rig identifier2. Lban, #WHAHI055 7 T —A 04 Currentvalue 148
Proa] L 5 20 @ EAE R Unit2 Focif) CurrentValue:

a1

Unit2.CurrentValue

BRERFRT LA AL, ot
Form1.Buttonl.Click

‘B Form1 ' Buttonl [ Click J5i%.

UARARBAT S BRGE AT, AEBRAIE L5 rh IR il f) v R UK e e 1 ] o

Reserved words (8%, REF)

R S AN R T E BV EAR AT -

and array as asm

begin case class const
constructor destructor dispinterface div

do downto else end

except exports file finalization
finally for function goto

if implementation in inherited
initialization inline interface is

label library mod nil

not object of or
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Syntactic elements

out packed procedure program
property raise record repeat
resourcestring set shl shr
string then threadvar to

try type unit until
uses var while With

xor

B Lot 74, private. protected. public. published fil automated 7%} % 2574
R IR IR SGRRE 7, HILREOL T WS 4R /R 7. S8 at 1 on L HATRRIR I & o

(A FAERE (Dephi HEARTFMY
KEE TSl Delphi g i 2e Yo rg B SR BIAR G RT, ARGk /AR &, ik, sS4 745 )

Directives (877F)

faor g RAEA T R e A B A TR PR o 71 Object Pascal 1Y, fi/n P HATRFBRIM R L, HAIK
PR, CHMT OO A XArERFAREH BN L NSO Ik, Al BoE 3C— IR R 7
FERMFRIARERT, HARIZR AR .

(UTFAERE (Delphi BEARFMY

FRR TR TRAE— NRE I LR SO, G PR AT R R MRS AT . A B TR SOMEZ A, AR
A UL A TSR R T A T S AR SRR . (S, ARSI BRI, DO SRR
WA 2%, (SR 4R 25 A RE IE AR EE )

Numerals (Z(=)

HEHON SR, ] U] - 2E B BT hAr 8 PR Aok R, B Z AN BT 8 S Bt , e LA
—ANETER 47 B -7 SRR IR EREEERACHIE (FTEL, 67258 HI+67258 SEAHAER)), Jf Hasdi
BT 5 SCH SR AR A 1) e KA Z N

WA NUR B BT BT RoR S, ST R R B 2 E B e BESEUTIN, ERR
10 [ JLIR 7. Eotul, 7E-2 %R 7%10M-2, 12.25e+6 Fll 12.25€6 #i#/k 12.2551076.

SHTSEA R — A 16 EHIE Y, Hn$8F. WA “—7 TIEHATHIEC AN 2R AR, Y
AR AR R BNE 2 Ah, #7E—AMER, BRAFE R AR (32 A8 50, MRSk —
ANl JFH., values exceeding the positive range for Integer are taken to be negative numbers in a manner
consistent with 2's complement integer representation.

KT EHNBEHRM M LE L, HSHHERA, AR R, RTHTHENEIRRE, S
FIH .

Labels (3325)

PRZEE— AN 4 CLRIBTRAA B A, Rt AN 0 2 9999, 4T 3K 0 By i o bR fF AT
ARSI Th BE -
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Syntactic elements

FRZEHT goto 1A . & goto IR 215 5., 155% Goto ififl,
Character strings (&5 )

WA (character string) AR 4 3075 (string literal) 5l A & (string const), ‘& 151l (i
X G SRR R SO RO Pl (EERIAFR RO D BOX PR R A AT . A S T BAA
TR o

SUA R B ASCH PRI P RF T AL, 2 ik 255 4~ BEBEE—4TH, JHH—X$s)
SR G5 RERAENE D, BN H (ndll string). fE—ANGI T, BEANELLR RG]
(") BR—ANFRF, LRSS A (O HBLURHT

'‘BORLAND' { BORLAND }
You”'ll see’ { You'll see }
" {37}
{
{

Hi

S}
—AER 3

PR B — AN N IR gL, BRI S A, EER— AN B S EEL (10
HEHEE 16 HEHD, A AITaE M 0 5] 255, LN K] ASCH F4F. R A4 6

HEBOH111#117

HUH =T 5 H R

'You'

PRAT AL 5 0 3 ANEZ R e oR AR B — AN SR s o il AR AEAE ]
‘Line 1'#13#10'Line 2'

EAETAH "Line 17 M1 "Line 27 ZI—AME%E (#13) #4T (FA0) £F. (HARARER X F 5
AAG PG, DU ELER 5 S PR — DGl 5. BAGZASIMH, LR “+”
BEAF, s A EATE I AN T

WETHHIREZEMUE TN —MEBEKEN TS, BEMPAS (sting) KR
Lo PChar EARLZHERM s —MRBOY 1748, SALT74F (character) AN JFH, AT
JETETLI (LSX+3), KRB n IR 7R, ARSI 0 JFaA . B8 n PRI LK 4
(packed) L thiEARM . KT FAFHRMIELELE, B35 P48,

Comments and compiler directives GERFI4&RIZRIETF)

VERERS e s 2, BRAREANTVE 2 BRAT CBaJTARARIY token) B 4R 1575 7
AT LA LRI B iR -

{ WX S P S R R )

¢ i ZERE S I — A RS
ARSI S S RSO A R *)

I A RALIT UG HEX — AT A, X ST R R
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Syntactic elements

WS EEAE { (¢ 25, WK R R R . Bl
{SWARNINGS OFF}
B R A R P 5

Expressions (Fi&ER)

About expressions (ETFEiEZR)

Rk A MR IEME TR AR . e,

X { && 3}

@X { LEhht }

15 { BHFRE }
InterestRate { %&E }
Calc(X,Y) { RBOHH ¥
X*Y { X FY KM 3
z/(1-2) {ZHM@ -2 ¥
X=1.5 { fi/k }

C in Rangel { fi’/k }

not Done { /R 3
['a','b','c"] { %4}
Char(48) { KA 3

I i) B RAA SR AR AN (ERU R A MR R JFIR ) o 5 A 2% R0k s fif B ik s Al
MBS KB EEWERR. RS IR i

Operators GBHEF)

About operators (GRTEHRFF)

IEH AT 5 Object Pascal 14 & BAL, "2 1E 51— B, Fikx0 (X+Y) | s X fY (X,
Y WOIs FA AR, operand, ) JEIE “4+” IEEAFUIENS . Y X A Y RORBEEESLHET, (X+Y)
REEMIA, 2855085 @ not A~ * [/ div mod and shl shr as + - or xor = >
< <> <= >= in M is.

@. not Al » B—JuisFHAT (EH—MsHEHD, + M - sF L —Joh), s ITH, Btz A,

e s 5450 —otis s (EHPINSHED. BrT A B85, e Em (tkw, Py,
e —uid ST AR TSR (e, -B). —Juid HAF N T 8mh i (b, A=7).

EE AT IIAT AR ARG EA BRI A R A . Feln, not J2504F MU, X e
REREATR NGBS, A RSB T IS AR e S . XIS AT 2 A8 Ja (1 24> 0 28 H B

BT ~ o, is Al in, Heia& ] N HAE Variant 258 1,

Fe ORI B IR A Object Pascal 14l 84 A — & T il
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Syntactic elements

KPRIEAPIBHAF IS, WS H LAY .

Arithmatic operators (B ARZEEH)

HARIBEAEN Tocae s, o8 + . - . * . /. div Al mod.

BER pr¥ A BHEHRR A EIEit] B+

+ n AL, S AL 9 X +Y

- I HE, AL B, S Result - 1

* e HH, AL R, S P * InterestRate
/ SLEL R HE, AL S X/2

div TR T B Total div UnitSize
mod RE R B Y mod 6

BHE BH BHE R A I ~vis] Bl

+ (—m) IE B, S T, S +7

- (—m M B, S TR, SR -X

PR RS TSRS 54

ANE x My FIRREH 4, xly PSRBT KA (extended); WIH'EiBERF, HEH—A
BEHOLSHCEM, B RBEY A, 4, HER AN EHUE Inted KA, B
Bl Inte4 KA, ), 25 Rt R BEA, R NS EEUL BB TR, ek
I —FERA AT o

x divy MEBCEE, W2 I xly {E, RJ5LL O 15 1) BT Sl iR 440

mod iz H iR [R5 ia HHOIAT B 515 2 R e m) 6 B B2 X mod y = x - (x divy) *y.
¥y N0 Mg, #FixA x/y. x div y fl x mod y ¥ K4S IR

ViR

Boolean operators (fi/RIBEFAF)

i /RIEBSHFF not. and. or Fl xor YEH FALAT AT /R KRIE 2, IR Bl— A0 R R IAE

BHEAF pr¥ A BHEHRE e Sy %+

not i A K A K not (C in MySet)

and 5 iR AR Done and (Total > 0)
or 1% iR AR AorB

xor By iR AR A xor B

X SRR UE AT RN . tedn, % x and y BRI EIEI, 24 HACY x My #Ch True
i, e E AN True.

Complete ver sus short-circuit Boolean evaluation (524 E MR HED)

g k28 x and A1 or BH AT FFRIA R 545 (complete evaluation) R4y 4T
(short-circuit evaluation ¥, partial evaluation).

SEATHHE SRR N EREIN (conjunct A disiunct) 4, B AN LL A4 RO LfiE 1. 90
TN B VR AR N E D, — BN RIS e Tk, hESUEIET . e, xRk A
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Syntactic elements
and B, EMHTHEI VAR, 37 A2 False, MIAEANRIAAXE L False, U 4% as AN FITE B (IE.
W, WG RO BTN A D, JF HAER 28U 0 ™l e D As . His 58
e MNHATIL AR (side effects) Y RRBUT SRR PP IPAT IV, 58 Th A N2 BUE T (9
A VSR R S SR RS O R 2 AR I ARVEIS AT IN R k. ben, R i AR I A S,
HERIER g

while (I <= Length(S)) and (S[I] <> "',") do
begin

i.n.c(l);
end;

fE SELFIT SO T, BUR - WARFRE | AR T S FOKIE, SR UIER, 27 5%
AV, B SOTKP BT B AR, T4, while £0HIOS 1% (ST <>,
ALUEAT, BRI S RO SRR T

ffH $B giitdsfa s Falit S, OGRS Z {$B-}, &R v . LA R T et
B, A ] {$B+) fREaR T, MR AT LAAE Compiler Options X} ifi#E 1% +¢ Complete Boolean
Evaluation L1501, I 7EREAN I H Y A8 H S8 4T H

HE: ST — eSS variant B8, 4aid s SOE STt E (RIMEE {$B-} RET).
L ogical (bitwise) operators (i iz &)

N AL FAT N Ga8 80 AT . e, 45 X A2 001101 (—@EHlE=D, Y
& 100001, 7]

Z :=XorY,;

HUH 101101 R4 Z.

BHEM pr¥ A BHEHRR A EiEayit} ¥

not 7 B B not X
and AS] B R X andY
or ALY B R XorY
Xxor 7 8% B R X xor'Y
shl vy HE B X shl 2
shr it B ELS Y shr |

N RGeS

o fifx (not) i MIR[FIZEAFIIE HAHAHH ;

e #7and. or # xor [MIZHHFGE AR, W'e R PIRAE A S AT AT R, B
U BN TE X (P ED BRI,

e iz% xshly fl xshry 8 x WENASNGE y ML, BT x FeslifzLl 20y (2
() y 7)), RIEEZEAF x ME. Ebln, 25 N fA641K5E 01101 (10 HE4IY 13), 4 N shl
1 J&[H] 11010 (10 @] 26). &, y PHERMER AR x FrERak/ N () THHsH,
tean, # x 22— integer, x shl 40 #f#k: A x shl 8, K4 integer HIK/NE 3217 (4
FA1), 40mod 32 %1 8.
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Syntactic elements

String operators (FFEBIBHEA)

KRARBHEAF =, <> < > <= Al >= FEeFRFBRIHTHAE (2% LREBED . + BEATIER
PN TR ER

BHE BH BHEHER IR [E] 267 ¢

+ JUECA TR FAFLL packed string TR S+

TR TE A R

o+ BEFFMEESET LU T H . packed string (packed arrays of type Char) o7 4#F. HiE, #5
H— AN HHOE % 757 (WideChar) 2K, Hg i@ HAL UL K745 5

o+ ERAFIR MBS AR T4 BB AW . B, s REE R R, JFH
BTG KR T 255, W3R [H] 25 SEECHT T ) 255 4545

Pointer operators (Fg4H25E4F)

RARIBHEF <. > <= M >= GEXS PChar KAEATIRAT (S HXA[LEA). Filiia 555 el
MR SRR NI HAL. RTRETMEZEE, SR SN,

BEF BE BHEHEER APl Bil¥

+ FREF N TRRE, B TR P+

- FREH TRRE, B TRREN, B P-Q

A pointer dereference Eizka FRET B SRS P~

= ESh et AR P=Q
<> ANET Rt AR P<>Q

N Js514T dereference —MEEE CRFHRETITIRIOA 7S, WidTEIEENE? O, BR TIEHEEE Pointer LA
Ab, e IS ST LURATATHREN A, 4T Pointer 287, 1F dereference 2 fif WA Zi AT L 4k

HA PF Qg FE I HtE, P=QAEE (True), fHIlP<>Q NH.

PREEMEH] + A1 — IEBRFRIG IR — AP AR s &, REAEH] — IBSAPR LLA AT
FRAREr RS S22 . EAE LR R

o I RETAEY, PRATIHRE, WA P+ PN 1, e — MR P ST
WA FRAEITRE (RIELU + PAEFT P+ Dy P—1 240 Pk |, st —A 51 P
BT | AP A A dEET

o 7 PRI Q#ZETFAHRE, A P—Q U PRIHuhE GRduhl) 1 Q Muhl (fitsdit) 22, it
FEIR[A— AR P AN Q Z AN FAFECH IS, P+ Q AT R

Set operators (EE5EBHEF)

NI AT AR A AT N s A

BEEA pey= BHEBCKE R[F[HY Bl
+ i e £h Setl + Set2
— 74 H£5 £45 S-T
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Syntactic elements

* T B4h ®£E S*T

<= INFEET (T £5 AR Q <= MySet
>= KT GEED K4 AKX S1 >= 82

= T K4 AR S2 = MySet
<> ANGET K4 AR MySet <> S1
in B R AR A Sty AR A in Setl

PURRINGE DT+, — A1 > Ja 54

M HEACUFE GRS MED OB THEAS X S Y (EFEKET X fY) i,
OFT X+Y; BHINMOBEBTXMHEANET YN, OFT X-Y;: HHAY O FKET X flY
i, OJ&T X* Y,

+. = M * RS R E TG set of ALB, XH A B4R PE/NFEL B RS R
BRPHL

PUNBE T <=, >=, =, <> Hl in 2585

HEM X EES) PHEANEREE Y EES) PRI, X <=Y A NH; Z>= W %[+
W<=Z; HfEHU EES) MV ES) IEFIEMAEAERER, U=V A hE, Fllu<s>V
HH;

P O MES S, HAYM O & SN, OinSANE.

Relational operators (ERIBERD)

KARIBHEFFHREBEWANZHH . =, < <= M >= WHERSEZHEK (SHELIEH, = Al
<> MR EA (S5 EHHESEAD.

BEF ZH BEHERR IR [8] 2R 7Y Bl

= &F simple, class, class reference, i IR I = Max
interface, string, packed string

<> ANET simple, class, class reference, Hi /R X <>Y
interface, string, packed string

< NF simple, string, packed string, PChar ~ ffi /K X<Y

> KT simple, string, packed string, PChar ~ ffi/K Len >0

<= /INTAET simple, string, packed string, PChar - i /K Cnt <=1

>= KT4F  simple string, packed string, PChar i /K | >=1

PR Z AR, WU AR A S Bk . Lo, JOA VRN IR, 1 =342, A1 <>

JNE

o MHTAIRINE H] TR RIeHAT -

R TS BON R e R LU, AN UL AU A IR

PR R EAT LU, AKHE & A TR S8 ASCI TR IRUY, AP AR
1T R

P~ packed string ZEHEAT LLER, BATTL AT RATAH IR B H i) 763 s — AN AT n AN T 1) packed string
BN N, EREERE n 74T

HA WA~ PChar #REH R 0] [7]— N AR BTGNS, <o >0 <= Fl >= 1285554 6eEH
TEAT;

BHAF = M <> RELIREEET I RAME Wiz 8. S0 TN, = A <> BN



Syntactic elements

BEF—HE, B CHI D FE A — N4, C=D NE, FNC<>D NE; HHTH
SIHK, HEY CH D E£RE—KN, C=D NE, KU C<>D NE., LTRNEZER,
HZ% KRN S .

Classoperators (CRiZE %)

as Ml is IeEF RN G 2] fERIEEE, as W FHEOKA, XTEZER, HSHR
FIXS G PR S8 11,

KFIESA = M < WHTRAM, W% IREH.

The @ operator (@iZHAF)

@ BHEFHRM AR, KL R ERE, WY, @ BEAME MR EE N
Tkt RTIREHMEZGR, WESHIME AR R, MHMRUEH T @ BHA:

o X AR, @X IR X il (2 X MR A A R IR R R, T2
AR GE AP R B R ) . A BOA R s e s 7 {ST—F EMEH, W@X kA2
Pointer GEMEEM); 78 {ST+F RETH, @X BEAE AT, XH T & X A,

o HFEAPIRE (—AREERD, @F RN F LN, @F 12EAEE Pointer;

o Y @ TEHTRMTNEN, WAUE A K ETTE4 . et
@TMyClass.DoSomething
‘B 4511 TMyClass ff) DoSomething 77k, X TRRMINEREZER, ESE LIS,

Operator precedencerules GEE RS

FERRATE A, BEAHIL SR PE T i AT I«

BEF i3
@, not % (B
*, [, div, mod, and, shl, shr, as F i
+, — or, Xxor HER
= <>, <, >, <=, >, in, is FL R

HA BRI RsEAF et ria s, RAMREIERRISHA NI . PItRERX
X+Y*Z

FAT Y*Z, WA X AERER, > ST, BOVER + FRmILES, H

X-Y+2Z

FEM XY, REMEZERER, — M+ BAMEER, KA REE e IT.
PREEAE I 55 R A e PN . A IG5 HRE A, RIS EFE N e H A i
X+Y)*Zz

B X FY AU Z.
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Syntactic elements

AT LU AR &L tln, HERIEX

X=YorX=Z2

X R

X=Y)or(X=2)

B RAHT, HiEa I e SR e At

X=ForX) =2z

BRI, 35 Z ARARRAY, ek B PR iR

TSI F A RS S, AEA R M Bk e e 2 R X, _LEs— Mol T 54
X+ (Y *2)

XHL, 5T Oy ARDAUN, EXTFEFP G S FH MBS KU, B4 T ABHe 5L
RIS TA] .

Function calls (BRECEA)

DA BRSO B —ME, BT AR B 2 R TA . bt #ReE ST — M fil Cale IR ek, e afiomy -4
WS HOIFR 0] —AHEH T84 e HR T Cale(24, 47) 2 — M EECRIE A A7 | 1 DR MU &, IR 4 1 + Cale(d,
8) W A A . R BT ) 14

Sum(A, 63)

Maximum(147, J)

Sin(X +Y)

Eof(F)

Volume(Radius, Height)

GetValue

TSomeObject.SomeMethod(l,J);
KT B HE 2155, 127 Procedures and functions.

Set constructors (FESHIEEE)

A GRS —MESIRARE. e,

[5, 6, 7, 8]
ERR A5, 6. 7 8IS AL

[5..8]
EWEELRE—NMES.
A IE AR TRV

[ iteml, ..., itemn ]
X, A item BE R RS R G FAME P M PE GRIAFD, BEE M R GO EEGER
PR (RIEAD. A H Gtem) & x.y BB, e x Bl y Jelf R x fy) B
A RERES. B x y K W xy REBAER N, [x.yEr%. o] [&naE, mx]
Bon—MES, EICER R X
ARSI T
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Syntactic elements

[red, green, MyColor]

[1, 5, 10..K mod 12, 23]

['A'..'Z', 'a'..'z", Chr(Digit + 48)]
KTEGMEZFER, HE% Sdts.

Indexes (Z&Z5])

TR B B )@ M DA ER ) A R el B AL FR B R R 51 . Lhln, 25 FileName J& — N EAF AR R,
Jeik X, FileName[3]JR 7] FileName 5274 £ 1 (055 34774, T FileName[l + 13& Rl | 51 {5 A F4% «
KTFFRERIMGEE, ES% String types; K THALFE A B TE15 B, 5% Arrays Al Array properties.

Typecasts (CRAEIEEH)

Typecasts: Overview (Fid&)

A, AR E TR RSB AR I . SEbr b, S A A fR i N o A — ik s
IZRAL, Ledn, Integer(AYE — 7T A el — .

SR SR LI S 2

typeldentifier(expression)

Rl A, SRR variable typecast (AR B L), AN, 455 E—/ value typecast (fH 4%
B o BARENTREEAR], A BATA AN e 3R o

Value typecasts (fE#5#:)

TEAEREAD, SRR B A4 1) A b J e A7 P R B el F R B R . (T3 (1) 1~ (455
Integer(‘A")

Char(48)

Boolean(0)

Color(2)

Longint(@Buffer)
13BN 45 Rt e At 5 NI RE . A HRE SRR ANE M IR AR, SRS ald . &
AW T B R (XA E? ).
)

| := Integer('A");
12 Integer (A" MM (132 65) IR&T AR A 1.
—MEFB AR BE R (ham 82 O, I HARE BRI E TS AR 2238

Variable typecasts (ZZE#H#)

A AT RN G IINAED AR, I AR TR FH BRI S48, 0D RT AT Ar] A e 8 A AT A 25 1Y
(BB R, WREERRHERREL, L Int 1 Trunc) . A2 4% (1]~ A0 45
Char(l)
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Syntactic elements

Boolean(Count)
TSomeDefinedType(MyVariable)
A AR A AR TR A AR — 3. IXFE

var MyChar: char;

Shortint(MyChar) := 122;

7T z (ASCHL 2 122) T4 MyChar.

YRR DB AR e O R 2R A . b, 25 YR T A
type Func = function(X: Integer): Integer;

var
F: Func;
P: Pointer;
N: Integer;
PRAT AN T i e v 1)
F := Func(P); { Assign procedural value in P to F }
Func(P) :=F; { Assign procedural value in F to P }
@F :=P; { Assign pointer value in P to F }
P := @F; { Assign pointer value in Fto P }
N :=F(N); { Call function via F }
N := Func(P)(N); { Call function via P }
At et AT LR MRGE AT, AR I 4 5 P s
type
TByteRec = record
Lo, Hi: Byte;
end;

TWordRec = record
Low, High: Word;
end;
PByte = "Byte;
var
B: Byte;
W: Word;
L: Longint;
P: Pointer;
begin
W 1= $1234;
B := TByteRec(W).Lo;
TByteRec(W).Hi := 0;
L := $01234567;
W := TWordRec(L).Low;
B := TByteRec(TWordRec(L).Low).Hi;
B := PByte(L)";
end;
FEXAMITrh, ThyteRec B3Ikl —/ (word) [R5 AIE 715, TwordRec Ik i i — 4K
PR TR =7 URH AT UGE T P9 R 80 Lo A1 Hi SE B RIRER B K, (EAR B3 30 AR ol e vl DA
LEMRAE T R0 A3
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Syntactic elements

BT fRFRE A, 2% Pointers and pointer types; 2 T BRI R # 4, 11527% The as operator
and Interface typecasts.

Declarations and Statements (FBAFAIESR])

About Declarations and Satements (3&F 5= BHFIEA])

BT uses T CRIISM ¥R I RRAM 9T, 1% implementation), — L5847 BRI A0 K 1k,
PRI AR A1 4U% e (block).

Declarations (F=HH)

AR, CEE. R, PR B R, REL B oo, ENE SRR EERERT. (BUEEE, B
26057, ANZFRERD) SREFTAEAL AL mUE ], ME— g s 2 —Se N B R, BRI &, A
PR AR B Result,  DLACSEBRITVAR ) Self AR5, Ziddefie H 3 e,
—ANEWE L AMRRERE, I HAEAE R e N AE. B,
var Size: Extended;
AN Size A&, EAFiE— A Extended (SEHD fH, 1M
function DoThis(X, Y: string): Integer;
PN f DoThis YRR £, BN AF BRAE I S R N B I BL— AN 5450,
HOREIN ] AN H R R ERR A, IR AT B A i O O T L T
var
Size: Extended;
Quantity: Integer;
Description: string;
T TR LA K AR WY FR A7 B I R T 2 CHIAR G R EORN2E o 3l R, A B IRAEDR (block) FTT4R 4L,
DSB8 1 B SEIL R 2r RO JF AR AL (FE uses THJZJ5). FIIAS R, B, KA. BECEE IR AL 2
AE SO A O T R R
Hint 57~ platform. deprecated fil library RS INETAT A2 J5 . 7675 IS RE SR B GO0 T,
A8 43548 hint Fa7R 7 FAE WL R 2 0 JF . e
procedure SomeOldRoutine; stdcall; deprecated;
var VersionNumber: Real library;
type AppError = class(Exception)

end platform;
YRS E{SHINTS ON} {SWARNINGS ONPIRAS T gitinf, XA Fadd57s7 75 B AR & A5 (R BEAN 5 1
FHARKG = 2 — AN IE M PR B S . i platform Frid—AN4c H AR FEE R4 (b Windows Al

Linux) AH2¢; {fi] deprecated & nsk H B4R s ol FF e A T a3 (A library s+
K2 I PEE AL AEHESE (Hbdn VCL 8 CLX).

Satements (iEH))
Vi SRR AT . R, (RO VE R AR R, Rl ARRR . Ao Ll R L 4
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Syntactic elements

T o
PP ZATER . DL ITPIR A s Es R R 7 b i 2 ANER), AEH 2 i en ke IT.

Simple Statements (] B35 H] )

Simple Statements: Overview (i)
AN R A SR I TR A T RE A BRI . BRI B, LA goto BkEETE A .
Assignment Statements (IR{EEA))

WRAE T ) s Xl T
variable := expression
XHL, variable JEATAMTAZ RS, AR AR, MRTIHRTREH, S5 g ma
47 s expression e AT — AR 2 1R X (FE R R, variable fE# 6 204 UK, 2% Procedures
and functions.) #'5 1= A IIRAEIZ H AT
MRAE 15 548 1] expression f{E AR variable 4R {E. Hon,
| := 3;
8 3MRE AL 1o WA fU 2 i i A & 5 | e A A L i s b B,
| =1+ 1;
B . e A T AR s
X:=Y+ Z;
Done := (I >= 1) and (I < 100);
Huel := [Blue, Succ(C)];
| :=Sgr(J) -1 *K;
Shortint(MyChar) := 122;
TByteRec(W).Hi := 0;
MyString[I] :="A";
SomeArray[l + 1] := P,
TMyObject.SomeProperty := True;

Procedure and Function Calls GHFEFEKEE)

RS RS (A RGERD, RIS HYIER CEHENE . §
PrintHeading;
Transpose(A, N, M);
Find(Smith, William);
Writeln("Hello world!");
DoSomething();
Unitl.SomeProcedure;
TMyObject.SomeMethod(X,Y);
A A REER (($X+D), T s v DR R A AR, e R
MyFunction(X);
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X AL BB, e R (R o 20
KT FERAREEZEE, 1S % Procedures and functions.

Goto Satements (Goto iE£]))

goto 1 FuA% A R

goto label
AR (BUT) FRBBREREITALIE R BhR L NER), TR TS e SOXAMRAE, AR A
AR — A B 5 A R AT TR AR 1L E

label: statement

PRIXFE A I RR 2
label label;
PRfie— XA W Z AN PREE
label labell, ..., labeln;

PR T] LLRAEATAT bR 57T, A nT LU 0 31 9999 2 [a] FATAr £ {E
FRZEFT I FRid B AR goto B A A4S TR — Nk (2% Blocks and scope), AL, ANEEBEA—AN it
R, WA — SRR R Bkt . BN Eeh, ASRRAE AR R FR ARl 2 AME A .
tedn,

label StartHere;

StartHere: Beep;
goto StartHere;
B —AH S I H Beep I FE I TG IRTEEA .
W, AEAA IR TP AN AT ] goto WAy, AHAT I A ERR HHRENEHN, BT RS
procedure FindFirstAnswer;
var X, Y, Z, Count: Integer;
label FoundAnAnswer;
begin
Count := SomeConstant;
for X := 1 to Count do
for Y := 1 to Count do
for Z := 1 to Count do
if ... { some condition holds on X, Y, and Z } then
goto FoundAnAnswer;
... {code to execute if no answer is found }
Exit;
FoundAnAnswer:
... { code to execute when an answer is found }
end;
FER: A goto Rk th — MRENGIR . KT AZBEN—AMEIA L ETEA), X T EUR RN
HIESE7 8
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Sructured Satements (S5HEAR))

Sructured Satements: Overview (HER)

SRR BB AR . IR AT SRR, B Al . s AT IR A, A SRR ) .

. HE A EL with 15 5) U AT — RATE R

o AHEA), WHUE If Bl case i), MRIEFREMbRME, HEZPIT AL

o {EHMNER], {45 repeat. while fil for 153K, TEMIT— RAIEA;

o —YIFRERIIES], fUFE raise. try..except F try..finally 54, FHSREIEMALBE SN . 5T FH ™
AERALRE, 152 7% Exceptions.

Compound Statements (5 &)

—AEGEA L RYILVEER) (PG RER)D MG BT ATIR S Sy — 8. SE&1EH)
B AERSE 7 begin Ml end 2 [8], HJRCE ITE A HI7 SRR IT. Hod:

begin
Z = X;
X:1=Y,;
Y :(=1Z;
end;
& end Z FT IR G — N0 S Tk, Brb AT LS AR
begin
Z:=X;
X:=Y,;
Y:=Z /] XA S
end;

R SERs E T Object Pascal iEVAERA — AN —E AT o B TR RRECHIRERE B LAAR,
EATEH T Ea, &4 mEREa . .
begin
I := SomeConstant;
while | > 0 do
begin

1l :=1-1;
end;
end;
AL AR T, AR AT LM ST A E D, MR A 4 P A . begin 1 end AT FH K
ST BRI RS, R A A S i R AN, B AL
begin
end;
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With Satements (With iE4]))

with A2 — R 5772, HRGIH —Me k7B, s MR F B SR with 0] )i
2
with obj do statement
o
with objl, ..., objn do statement
XHL, obj AR GEGC KA RS, statement JE AT i LELLE M TER] . 7 statement 1, AN B E
v A obj BB JEPERTITE A RRER AT LS T EATT.
et 45 7€ A
type TDate = record
Day: Integer;
Month: Integer;
Year: Integer;
end;
var OrderDate: TDate;
PRAT LA S R T with 156
with OrderDate do
if Month = 12 then
begin
Month := 1;
Year := Year + 1;
end
else
Month := Month + 1;
X AR T
if OrderDate.Month = 12 then
begin
OrderDate.Month := 1;
OrderDate.Year := OrderDate.Year + 1;
end
else
OrderDate.Month := OrderDate.Month + 1;
4 obj W K BRI SRR T T I$aER, XSS ELE statement 2 T HHAT — Ko IX AT with 5 AJRE ST i 3
R, WARIIAE with BT FE T, 7F statement HH 4 — AR RIBE R S 5 I %T obj FOARFE .
XF with AP RN RS CABREJEYE? D 807k 4, RTRELE R b s 20 S el ki — Sk
Do ARRAE with 1A TP U7 ] AT AR A BRI L AR vk, ARSI R ERT, & T s .
with OrderDate do
begin
Year := Unitl.Year

end;
HAE with J5 2R ek, WEREMEABEFL — RINKER with 156), X
with objl1, obj2, ..., objn do statement
il T



Syntactic elements

with obj1 do
with obj2 do

with objn do
statement
MG BL T, WA AR AR R 44 S AT RE AR RE D objn (R BY, SRS S objn-1 IR i, KIS
o X obj 1 S (AR B R AL IR RN, T LAZS IR G, 45 objn BE/Z obj1 (i, X2 obj2 (1 in,
‘B HEAFRE A obj2.0bjn.

If Satements (If ¥E£))

if IR MM if..then fif..then...else. if...then THA) [1TETE S
if expression then statement
X HL, expression iR [ —AMMi /R (. #7 expression S True, NI statement ##47, & 0'e A$AT. Hol,
if J <> 0 then Result := 1/J;
if...then...else [iEVE 2
if expression then statementl else statement2
X HL, expression iR [l AMi/R{E. 47 expression S True, Ui statementl #3047, 5 MIHAT statement2.
ke tu,

if J =0 then
Exit

else
Result := 1/7;

then fll else FAJREAD () W5 —AMEA), HELUELMER). thi,
if J <> 0 then

begin

Result := 1/7;

Count := Count + 1;
end

else if Count = Last then

Done := True

else

Exit;
R, {E then FHJHI else Z M ANGEA 705 ARA] LAEREAS if WHAJR G IR, IEEAE —ME
HIRETE, {H then Fil else T kR T — kg alvl4240h, EATHEILE AR 18 if 0T, dse T~
PERREF R R
T HRES R if TR )2 AR AT ROHE, TR H D R A 28 if TE 1) 4T else 100, T 534 — 280K, (H
X PR A TR R AE e T TR AR R o IR E TG AU I else A EL if BRI, SEANE S BT else
TAJHEAS if WA T . I8N R

if expressionl then if expression2 then statementl else statement2;
X LA 75 5

if expressionl then [ if expression2 then statementl else statement2 ];

if expressionl then [ if expression2 then statementl ] else statement2;
G e SR AL — MO e . AR R RIS, THA)

if ... { expressionl } then
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if ... { expression2 } then
... { statementl }
else
... { statement2 } ;
SR
if ... { expressionl } then
begin
if ... { expression2 } then
... { statementl }
else
... { statement2 }
end;
FUMECE, R EERSMES), B N NZTTE, B dse XN e 2l i) ifo X T 3ATHI 51
¥ SR VRS R AT ST, AR AZAEACRS B
if ... { expressionl } then
begin
if ... { expression2 } then
... { statementl }
end
else
... { statement2 } ;

Case Satements (Case iEH])

AR THRE if TR AR M, case i A HAT S AFR AT B . case i) OTEAUZ
case selectorExpression of
caselListl: statementl;

caselListn: statementn;
end

X, selectorExpression /&L — /N PR PRIEX CERFR LR, R caselist & R4z —

o KA PRI H B g PR AN T BT RE P RE T AL A 2L B A2 A selector Expression St
BRI TR, BT, 7. True. 4+5*3. 'A'. LLJ% Integer(A)HFAEIT T caselists, [HAZ KL A
MECAMT CDEUN B RS, e Hi 1 Lo BEHIILAE caselist, % Constant expressions) .

o HA First.Last JEa T A28, XL, First FI Last #5352 L1 A4 3F B First /N Fa0%% T Last.

o HAAfyiteml, ..., itemn JERXWFIFK, XH, FAitem e LM &IEZ—

caseList AT R /N BREAME L AFUEME 1, TRBMIIEAGRES ., case iGhJERGHEH 1> dse T1:

case selectorExpression of
caselListl: statementl;

caselListn: statementn;
else
statements;
end
X, statements & 5 FE T ITE )P 24 case IETJHATHY, statementl F] statementn i 24—
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PAT, WE—~ caseList Fl selectorExpression [F{EAHSE, MRANTEAIHHAT . 47 caselist & —AH
selectorExpression [F{EAHS, T4 else 4] (A HI1) statements B AT .
case i f1)
case | of
1..5: Caption := 'Low’;
6..9: Caption := 'High';
0, 10..99: Caption := 'Out of range';
else
Caption :=";
end;
SR TR R R A A A )
if 1 in [1..5] then
Caption := 'Low'
else if | in [6..10] then
Caption := 'High'
else if (1 =0) or (I in [10..99]) then
Caption := 'Out of range'
else
Caption :=";
HE case AT :
case MyColor of
Red: X := 1;
Green: X := 2;
Blue: X := 3;
Yellow, Orange, Black: X := 0;
end;
case Selection of
Done: Forml.Close;
Compute: CalculateTotal(UnitCost, Quantity);
else
Beep;
end;

Control Loops (E#IEER)

PEIMLAR B EE AT — RANER], ST — N4 8 Sk PoE (TIN5 1R 40T . Object Pascal A —
PR repeat iEf). while iEA)FI for 1,

PREEAE ] Break Al Continue il F k4] repeat. while 5§ for & fJifE. Break & il B (iE],
Ifi Continue JFUGHAT N —IX TG o

Repeat Satements (Repeat i&H])

repeat v ) (1)iEVE &
repeat statementl; ...; statementn; until expression
X, expression & [F|—ANRAE Cuntil Z AT fE— AN 52 nlIERD . repeat W AIFHAT E 1 2
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A, ERR IR 2 J5 IR expression, 4 expression #%[0] True Itf, repeat i&fisifs ik, repeat i&f) K
BB DPAT IR, B B B8R — IR A IR expression.
repeat i HJ ] 1AL HE
repeat
K:=1mod J;
|1 :=J;
J=K;
until J = 0;
repeat
Write("Enter a value (0..9): ");
ReadIn(l);
until (1 >=0) and (I <= 9);

While Satements (While #&E4])

while 15 repeat THA)REL, R 7 & RS SAFAE R — IROEH 2 AT Tk, PRI, A4, )
i IKILAZTHIAT -
while 1) H)IEVL 2
while expression do statement
XHL, expression iR [l —AMi /R {H, statement 7] LLE E51E1) . while i MR HATIRCE KIS, (L4
UAEHHTIIA expression [1{H. H % expression iZ |5 True, $ATHR4REE T 2.
while 1) 141 145
while Data[l] <> X do |l :=1 + 1;
while | > 0 do
begin
if Odd(l) then Z :=Z * X;
I :=1div 2;
X 1= Sqr(X);
end;
while not Eof(InputFile) do
begin
ReadIn(InputFile, Line);
Process(Line);
end;

For Satements (For i&f]))

for ififiy AM% repeat F1 while ifi 6, & EARMIHIRE I EATHIRE. for THAIHITRIEL

for counter := initialValue to finalValue do statement
o

for counter := initialValue downto finalValue do statement
X

e counter ;& MNEPRMMEHAE (FEEH for BRI, BE TR E R
e initialValue f! finalValue & Fll counter TR{E A M FR B
o statement ;& i FLERZEMIER], EAKE counter [11H .
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for AU initialValue ({EIRZS counter, X5 H G AT statement, ERERIEH 5 1S sl counter )
i (for...to # 1 counter, i for...downto ¥/ counter). 4 counter (KA final\Value #H A, statement
FHAT IR G for BRI E. #A)ifid, %1 initialValue 1 finalValue 2 a] ({I4FMIE,  statement #53H
17— . 47 initial Value %% T~ final Val ue, statement 52 bR AT — 7k #57E for...to i f)F initial Value Lt final Value
K, A for...downto & fi) /1 initial Value Eb finalValue /)N, statement 7KiZEANS AT . £ for iEA) &L,
counter {ELAL T RAPRE CRE D,
M EIEIRFIPAT, A initialValue F1 final Value 7EAR A FF LA 1T A $AT—k . Ak, for..to 1P ({H
A ST R while 8554 :
begin
counter := initialvValue;
while counter <= finalValue do
begin
statement;
counter := Succ(counter);
end;
end
EANGE R for...to WA AR Z A AE T, while 1A 7E BRI 2 BT 22 HvH 4. final Value [RME, 457872
—ANERREA, Y E R AT, 1 H, {E statement 17 final Value B3 5% A AT o
for &4 () EFE
for |l := 2 to 63 do
if Data[l] > Max then
Max := Data[l];

for | := ListBox1.ltems.Count - 1 downto O do
ListBox1.ltems[I] := UpperCase(ListBox1.ltems[l]);
for 1 := 1 to 10 do
forJ:=1to 10 do
begin
X :=0;

for K:=1to 10 do
X 1= X + Matl[l, K] * Mat2[K, J];
Mat[l, J] := X;
end;
for C := Red to Blue do Check(C);

Blocks and Scope (RFASEME)

Blocks and Scope: Overview (ffid)

PG A AL LA R, AR R AT SR AL 7 i) (BTG o BRAEARE— N — (ks G RF (i
AR EREFRIARSBSAARNE X SANYUERET . G REA 50, SR R
o RE A AT AN
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Syntactic elements

Blocks (H)

—ANRAE - RIIR A, JRTER M AR P I R M BESR R IT AR AL, BTEL, B
B2
declarations
begin
statements
end
declarations #i7rREFT WAL R, Wi (CEEBHE AT A, R, R RBOIFRZE, AT 2 LR
o 7E—MREFFIEet, declarations 7L GE AL & — 2 A~ exports 1-11) (Z% Dynamic-link libraries
and packages) .
BETm, A5 T e s ]
function UpperCase(const S: string): string;
var
Ch: Char;
L: Integer;
Source, Dest: PChar;
begin

end;

P —4T 2R Bk, BRI TR TH. Ch. L. Source Fll Dest +2& Jaiii A &, e AT 7 WA AE
T UpperCase b, JEHE S (NAEXANEH) FEREFEEC R e 1 (BRIl % [/l —A
FREFFII5 I

Scope (GEE)

—ABREAT, e R A, REEH T E AR . AL EGE TERIVER, AER IR
PR A RE I A W AR AT, BTV R B A5 W e KBk FE SR IC AL DR 23 A W ARG AT, B RNE
B E AR E ROCsRe Y. HATBUNERIFARERT, 52 s ORI R b A W AR S AT, AT
PRI Clocal );  BATERVE M bR S FFFK 4R i) (global) .

YRE b3S A FE R

AR ST I A e ERTEET RER -
FEIY . BB R P MEF BT 22 TR R, A AT ER T & T
FICHIRE FR ) MWEF IR BT R, AN oo e AR T

P, (3% Programs and units)

FICH SR 7y, AHASRAEAEMTpR | A BT 2R ICHIR R, AR AT X B (AR ] bl Bl fe 2
e Py e I, HAYGHMETRAE B 1, AR E.

IR E SO (2B, Ar | AWE AT BE R AE LR (2% Records).
BRI — B

I b (Bt i, bRt | WE R BT B2 XA R, UErIRESS; EEmRARE

RKI7BL JETEsUE4) KIPA Jiike (Z7% Classes and objects) .
WHMR

AP T AN, HTEROSNEREE, R AR AN R B R RS A A A SR AR R
W, PR I R AN A W, B E T AR AE A BB AR . B, A URAE LG 0 7R
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Syntactic elements

TR MaxValue, XAEXA TG —ANREP LR — AN T AN, R, WA e
1) MaxValue FaIF2 G5, AJRAE . R, 49— RS I 5 — N R Eeh ey, IR T —
ASHTI NS, AR 1% B RE T A W AN A bR T

{2 A e AT e LR Ak . 7 uses TR I MRS T, B5I (impose) — /MG, X
ANEFEE R uses AT AILE S 2 G ¥ T A K AL 2 uses FAJIIFERF B G, 7 uses T e H i)
BITRIRERANE GEED, AL T R R ICR R — D B —ASEa . AP S e 1 o
P T AR AR &R, B B AR &R g A s N2 IS B, a2 o, 251 ARG I e T,
B, AT RIS G, U uses T A) TR B ISR T RO A

System HLICH AT BTG A S, E RS A, DL YRR A ST N R (TiE SO R
BIFERIE &, Bt BT AN EEH .

T IR E 7 (3% Qualified identifiers) B{ with iEf) (Z% With statements), RAJ LA o X 4635
FNR a1 4 2 7 1

=
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Data types, variables and constants

Data types, variables and constants (Z#EZE,

TEMES)

Data types and variables: Overview (#ffi&)

RAEART Lot — P B AR SR — /MR R, 2R e R, R Yee T 1 EUE Yo A
AL TR B8 BARIE IR AR e R, R 2 Wtk K2 HeRECr I fE 2k s
ERMSHL

Object Pascal s&—Ff ‘SR BT, W idl, X EFEERAIMLAX 2, I AR RVFIRH —
PR — e IR H S LA, R Al G 12048 DB I M Ad BEECHE I H R R N 56 IE R Hb
AR, AT ARG = A2 3R s AT I A R (H MR T BT 2 R GG M I, AT i mT Lhgeid s e iy
BRI, e A TSR B R H 4 (typecasting) FREl AR (Variant) . T sk INAE A7) (Variant parts
inrecords) A4t b4 .

About types (XTFZEE)

A JLFAT Object Pascal £ KA 3E4T 73 2R 1) J7 1%
AURA R NER, miEaae Az, AU ENIT A . AESSEPRILFIaREHZNE
f; B RS R G, TR B SRR L AL i G VCL RS ? ) rhig X
KA,
HRAIIT Lo A (fundamental) Fl— % (generic) K%Y, 7F Object Pascal fSEHL I, FEAZEAIFVEH
MERAHF ), ANE ZFETR CPU FIHRAE R Ge: T R A VG AE & AR, PRSI
AR RER LA . KEZHN BRI o TREARA, (HADBOEE 777, PR AR A s T ek
R RS AT ] — B 2R A — M, RO AR B R RE AR A 1 . (HE, FEANIR]
H GESD SLB8lh, W TEAT CRBERMER) A% U e & R EEeas 8, b, fRim—A43C
(ARCPN -/
FAI T LAy A B PR R SR, FREFRIY., ARSI, SiAh, RAKRE
FEA G AT LA Ky Ja T — Rk 2R, RO EATA BUE A S 8fe 4 — S8k 4 (HLdn High. Low Al
SizeOf),
The outline below shows the taxonomy of Object Pascal data types.
N2 R T Object Pascal £ds 2374 (1) 4324 :
simple
ordina
integer
character
Boolean
enumerated
subrange
real
string
structured
set



Data types, variables and constants

array
record
file
class
class reference
interface
pointer
procedural
Variant
(type identifier)
FrifE ek 2 SizeOf 1E T IR S AR AR EAF, el Bl 485, RUIAE e w J A £ T s 2 A
FH CF9). i, SizeOf (Longint) %[0 4, [K4—A Longint A8 EA# 1] 4 7151 N AE .
RMFEIAELL PR U . TR B — (5 R, 11§ Z7% Declaring types.

(A FAERE (Delphi HARFMY
SRR AR R g T N B, HE A AE System BTG B E LD

Simple types (fEjEZE)

Simpletypes: Overview (HtiR)
1] B AT PR R SRR A5 S DT IS

Ordinal types (BFFEAD)

Ordinal types: Overview (k)

AIPRMOFEREL THF AR MR FERM . 7P M IR IR &, B T E IR
—AMMEULAS, He s AME A — N IRTIR(E (predecessor); B T )i —AM4b, HERAMEEA —4
ME— ) JE 4kMH (successor). Jf H., RAMEHAMT My BRI P AL E . fERZEHILT,
R —AMERIPECY n, BRI -1, ERJE4REFEO) ntl.

® EACRA, —MANTFEONEA G NH

® MR EA MRS 1 A

® ILEAPRM, BAHLL T, B MERFECS 0, B8 1, RKIESEHE. A M

IS, AT A 5 BRI

A7 UAS A B B A T A PR A B AR AR G AT, N IR i B R LA

R ZH iR HME ViR

Ord P RAELRIEAX Jr U AGEFH T Inte4 A
Pred P RIRIEA RIEA AT

Succ AP RBERIE N RIE AW E 4R

High A2 B AR S AT M [t KAE A PH T AT R Al
Low A I AL B AR S AT Mt/ ME A PH T AT R Al




Data types, variables and constants

tban, High (Byte) iz[n] 255, [K24 Byte A [ KB & 255, Succ (2) ik[H] 3, PKI2h 3 & 2 (G 4k{H.
FRUERREL Inc A1 Dec 43 738 i Ay b —AN P B 94E . #ilan, Inc (D AT Suce (1), 1fifH.,
B S ADNEEAG, WA T =1+ 1

Integer types (F&EEEA)

BRI RN BT — T8, — & (generic) #2572 Integer F1 Cardinal, H 2] figph /LA
Fedil, ST CPU FIEE REAE T L. FRAH T 32 figwikds N el EUE E FIFIAT

filis 3

-y B (B e R
I nteger ~2147483648..2147483647 R PMHRS
Cardinal 0..4294967295 YR Wiim=r

FEARHPR A4 FE Shortint, Smallint. Longint. Int64. Byte. Word F1 Longword.

Byt VG IERD %

Shortint -128..127 8N ATT S
Smallint -32768..32767 16 Wi H 5
L ongint ~2147483648..2147483647 32 (A 1
Int64 ~263..263-1 64 1 A 15
Byte 0..255 8 I LT
Word 0..65535 16 A7 AT
Longword 0..4294967295 YR Ay W iim=2

T, HEECRAIT (AR BRI Integer J5H CHETHI T 32 A2 Longint). HA %t —
A Int64 KA FHEHOE T A IR ] Int64 J-AY . FrLL, I AR 7 A i
var
I: Integer;
J: Int64;

| := High(Integer);
J:i=1+1; (1+1 % Integer 2£#Y)
LA FTHIR [ —A Int64 JEANME, 81 5REIF4R R Inted AL,

J := Int64(l) + 1; (IAEFE AL Int64 23 T)
TSR 255, 127 Arithmetic operators.
R KEZHUE TSRS, 230 Int64 i Al 32 1. {Hi2, #IFE High. Low. Succ.
Pred. Inc. Dec. IntToStr A1 IntToHex 5¢4x32#F Int64 Z4(. 1fi H, Round. Trunc. SrTolnt64 Al
SrTolnt64Def IR 1] Int64 KRR ; ADHEIFE CELHE Ord) HRAAREXT Int64 FUE AT H:AE
YA I 5 T — MBI R A S — AN ek I, &5 SO R 308 5 A 1) Sk Bl RS - e, Shortint
KA [ JE-128..127, BrLL, 4 RIS AT 5

var |: Shortint;
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Data types, variables and constants

I := High(Shortint);
| =1+ 1;
| (RMEH 2-128. HAIBRFTIT T gnitseil 5k #5 (range-checking), LI AR ALKs = Az ds AT IR 5

Character types (ZAFA)

FARTAFEM L AnsiChar Fl WideChar. AnsiChar J& 8 REFRF4E, BATEK B A FRF 4 IR FRHES ],
XATRERZ FIH. AnsiChar J5 2 il ANSI P RFAEAENLIN, HELES 4 AT AR & AP 77 4R
WideChar i [} £ T NP5 R FRBEAN T4 A 49078, WideChar #k#fs Unicode 745 (2L
FIEMSILE R T RE S M), FH—NFIEE (16-bit) RAFME 4. Tk 256 /> Unicode “F-#F X}
T ANS| F5F.
—ETFFRALRE Char, "EHIX T AnsiChar. K24 Char (RSEZI AT GEME A AR, FrLL, 7575 EAR AN K
NI, NAZAEH] SizeOf 1 AN AL fE gt o £, Xl H 2 M R
AN LR R BLATAT, WA IR AN AT N B R £ Chr, 3 [5]—AM 7 Ansi Char 54 WideChar
WG F AR S — MU A E . Eetn, Chr (65) iz [BIFBE A,
FREFIRER—HE, P R 385 in sl gD i e o e R SR Y R T Sk s R AN, & R Il CBRARTF A T
WA e, R HATE
var
Letter: Char;
I: Integer;
begin
Letter := High(Letter);
for |l := 1 to 66 do
Inc(Letter);
end;
Letter FI{EKF /& A (ASCII >N 65)

Boolean types (ffi/RIEH)

4 Tl N E A /R 28744 Boolean. ByteBool . WordBool 1 LongBool, Boolean /& 1531, HA=FE N T
ST 5 LR RGEAR M

—> Boolean &[5 & L4l — > 7°14 , ByteBool /&, WordBool 257 (& 4 954> 7 (1 word) , LongBool
R 44T (2words) .

Boolean {E Hi P4 & (1% %4 True Fl False KEK R .

Boolean ByteBool, WordBool, L ongBool
False < True False <> True

Ord(False) =0 Ord(False) =0

Ord(True) =1 Ord(True) <>0

Succ(False) = True Succ(False) = True

Pred(True) = False Pred(False) = True

%} ByteBool . WordBool 1 LongBool ki, #7'&HIFEAN 0, &bkl N True. 75— 772 Boolean
RIIWEREERY, G ieds B Z04AE O [E 5 # A True,
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HITHT IR 52 Boolean (¥4, A AEEAT (1 B i69fiT. 7 Object Pascal th, iRk R AEAIEHL
SRSCEGIATHSE. BTDL, #5 X R MEEC R, i)

if X then ...;

SR PR 1R o AR AR B SR R R AT R R I R AN RTER), AE TR T BAIE R A
if X <> 0then...; { use longer expression that returns Boolean value }
var OK: Boolean { use Boolean variable }

if X <> 0 then OK := True;
if OK then ...;

Enumerated types (#2528%)

MEE AL E LM IR AR IR bR SR RoR, JRaI28 ok, (e IFsea WAEr & 2.
& SC—AMAZE R, AT AT

type typeName = (vall, ..., valn)
XHL, typeName FIAEAME A R EIPRERT o Bl N 1 i 75 i

type Suit = (Club, Diamond, Heart, Spade);
SESCT /NI Suit FIMEES RS, BRI AT BEME 45 Club, Diamond. Heart fil Spade. X 5., Ord (Club)
i1 0, Ord (Diamond) i&[n| 1, f&KiHEHE.
HE L ABEERBS, W F e TR —ME: B typeName B — L AR AE R —A
YO Bl AR T val RS AT TSR E H Y, R Edn 2 0h o8 flan, BsefR i WAy,

type TSound = (Click, Clack, Clock);
AR, Click #2& TControl (BLAERI 1) H—Jrikd, Bl iR eI 7 an i fr
@W‘j:

procedure TForm1.DBGrid1lEnter(Sender: TObject);

var Thing: TSound;

begin

Thing := Click;

end;
B PEGR R R WMESRS WAL R click /& TForm 1) Click J7¥%. B, ARAT DUE PR & 177k
SERCEAE, IXFE, WA TSound /&7E MyUnit SLoc BHIF), ARAT LA H]
Thing := MyUnit.Click;
BT s (1) 7 AR AT A AR S/ AR ph R W 4. il
type
TSound = (tsClick, tsClack, tsClock);
TMyColor = (mcRed, mcBlue, mcGreen, mcYellow, mcOrange);
Answer = (ansYes, ansNo, ansMaybe);
EFIRAR R, R PAEEATR (vall, ..., valn) &8, eitg—RA LK.
var MyCard: (Club, Diamond, Heart, Spade);
HLAXA T E ] MyCard, ARFEAGELE R —JGH, HIXLeH ERErR A AR T, 1XFE
var Cardl: (Club, Diamond, Heart, Spade);
var Card2: (Club, Diamond, Heart, Spade);
SRR IR, (HE
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var Cardl, Card2: (Club, Diamond, Heart, Spade);
SR MG E, T T
type Suit = (Club, Diamond, Heart, Spade);
var
Cardl: Suit;
Card2: Suit;

Enumerated types with explicitly assigned ordinality ($8 5 FE¥UE ISR
BRINTE DL N, F2SRA P HON O 1R, HH e AT I BAR AT e 7 B I B LB P HES o 75 7S BN, i
e R A T e — NP A, DU SR A R B B —NMERT L, =
constantExpression 'S R AEE bR ST 2 G, X HL, constantExpression by —NEECA ) H B R A AL
an

type Size = (Small = 5, Medium = 10, Large = Small + Medium);
ESCT AN Size (RAY, AT AE(E A4S Small. Medium 1 Large, iX 5 Ord (Small) i&[7] 5, Ord
(Medium) j&[A] 10, Ord (Large) iR[F] 15,
SEBR b, MR IXFE AN A e R AIME R OAEL, 23 DR T 7 B IR PR e /N e R e K
Bl AE LT 7, Size Rt/ NF O 5, 55K o 16, FTLAEH 1A AT RERIME (R, 2R array[Size]
of Char X7n—MH 1L AN TCE M PR . BRI 3AMEA AFR, (IS R4 5
I — 2o (Ehn Pred. Succ. Inc il Dec) & n] LAV . 78 B i il -, Size FUETEFENIT TG
2 ERIR S X

var X: Size;

X := Small; // Ord(X) =5
X := Size(6); // Ord(X) = 6
Inc(X); // Ord(X) =7

- MERA YR C PEL e BUER RN MER S L Wl L AMER ARSI,
IPECA 0. FrLL, 78 R A B

type SomeEnum = (el, e2, e3 = 1);
SomeEnum HAT AN AT AEMAIME: Ord (el) ix[\ 0, Ord (e2) ix[A] 1, Ord (e3) & 1. Kk e2 il e3
HARF I FPEL,  EATIZR AR R R

Subrangetypes (F#JA)

TRBBFRILEAH TR FRAIERIZEED 11— 74 BB Low.High. iXH, Low il High
SEli]—Ma PR e RIAS, JEH, Low Bt High Z/h, BLEIRIER, #te X T —ANTFRRm, &
045 Low H1 High ZIRIR T A {H. Eoan, #0R P IR AL

type TColors = (Red, Blue, Green, Yellow, Orange, Purple, White, Black);
PRAUAT LA A1 AL

type TMyColors = Green..White;
X 5L, TMyColors it % 1f Green. Yellow. Orange. Purple 1 White.
REEATHIBC AR ERNTRT (KRB LR R 8 L1 ARy,

type
SomeNumbers = -128..127;
Caps = 'A'.."Z";

AR B AT R AT AR, AR d /I ) R Bl SR X R B N AT
B CHhigm s e D o
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Low..High FgIE A S oAl >4 TN FR, BrLL, ARm) DLE BT ok i A & il

var SomeNum: 1..500;

BT AR, EAT LA 13 500 T AT R

X SRR, BEAMELIR P O H A A (A TR 25— AN, 45 Color 22 & ()41 4 Green, Ord(Color)
FR A 2, MAEE &L TColors 25/ 5k TMyColors 287, 1 H., & MM AL IR Lk gs 8, By
(RS Y 2 MR Bl AP s Y DRI R BN T 7 AR N, e PR A 7 P A 40 s SR At 2 R PR
PRI, HLAR

type Percentile = 0..99;

var |: Percentile;

| 1= 100;
PeAE AR, H

| := 99;

Inc(l);
HE4E 100 M4s | CBRARST TTa i as 3L A EX D BED
FEF IR Crh, WA U ] A vE R 0 B LR BN . AEATRATRAL R A ], 2 ‘=" J5iim
M A AR FRRAARE S, e gtioe R Are MR, ik, F R
const

X = 50;
Y = 10;
type

Scale=(X-Y)*2..(X+Y) * 2;
SRR URAT DA T Sk 1R B 375 5 AR R I A ) e
type
Scale=2* (X-Y).(X+Y)*2;

Real types (SEHEED)

SR ST KT LU RO . TR T A S s L7 s 24

KA Vi BRAE FHRA
Real48 29x10"-39..1.7 x 10"38 11-12 6

Single 1.5x10M45 .. 3.4 x 10"38 7-8 4

Double 5.0x 10"-324 .. 1.7 x 10308 15-16 8
Extended | 3.6 x 10M-4951 .. 1.1 x 104932 19-20 10

Comp -2M63+1 .. 2763-1 19-20 8
Currency | -922337203685477.5808.. 922337203685477.5807 19-20 8

—FRSEER A Redl, 7 METSEILH, EAH T Double.

HER: 7£ Object Pascal [f - ARAH, Real #H24F 6 =11 Reald8, #7 ZEHHi4m v LART IRARAS, R AT RE
TS N Reald8; R AT LA FI{ SREALCOMPATIBILITY ON} 4% 244578 74 Real R H L [0] 5154
KA,

PAR #3338 FH T AR SR A

o R Read8 &4 T NGtk KA EKAHE% L Intel CPU R ANREIUAL, XK PEELH &7 A
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KB ATRE NS

o Extended JSHY b H & SR S S RS, (RS T, Al ] Extended S LG 1) ST A ELES
BALER, SN

e Comp (computational ) ZEHX} Intel CPU s LN, KRk 64 AL, (H B/ A7 SEHER A,
HERAT G PR (Lean, FRASBEEBIE ARSI » PR IR EUR 0 T ) Ja ek, A Int64
A RAG AP RE

e Currency A (1) /N AL, AT DAEAE SR Mis Hh IS R 2 B> . It is stored as a scaled
64-bit integer with the four least significant digits implicitly representing decimal places. 4 7£ Tk 15 1)
ARk A rp 5 e SRR A I, e M{ES A 3hFk LAE I I 10000,

String types (FfFERER)

About string types (=T FR/F RIS

TARFRFR—ADTHFT 5. Object Pascal SCHELL RIS Py B A7 H «
RE BAKE ‘W (99 | AT
ShortString 255 IFLF 2 — 256 In) Ji5 AEAE
AnsiString | ~2°31 NERF 4 — 2GB 8 i (ANSD F4F
WideString | ~2730 MERF 4 — 2GB Unicode 7 4F
multi-user servers and multi-language applications

AnsiString, IR ARTH, FERZEUE O T & FikR Ay,
EREENREA T, FRBRBT RSN, RS E3ETIHERE S, (00 T e el ek 3,
YA B 7 AL A A iy, R SE A . T AF o] B e B 4 o L R R
KAy string KRR — > —MRALA4, flin
var S: string;
PR S, BT FEBOAR{SHAPIRS T, gniiedsdlt string C4/& 15 3% B 5 5L
TR RN AnsiString: A HI{SH-} R U E MRl ShortString.
PRt pR 2 Length 3R Bl — /N A4 5 1) A AF A E Setlength B8 — N P47 H S
PRI LA, R B eI AL B BN OBUF) o MHCEEAER AR5, KA L2 R
IR IR (R ATTHEEAT LU RN o i, ABLEAUR, a2, 'AB' > 'AUR[H True, K
FERI A5 ER AT e/ ME
PRAT MR B —FEX R AT R 5o 47 S DRl s, |2 MEHEAS, W SiJ&oR STEg
PN (R, TTRRBOR, TN X ShortString 8% AnsiString, S[i]J2 AnsiChar 2584, X T
WideString, Si]J& WideChar 257, iEf) MyString[2] = 'A'; #UEH A TRZS MyString 26 2 N7 4F.
T A A UpCase B MyString #4504 K5
var |: Integer;
begin
| := Length(MyString);
while | > 0 do

begin
MyString[1] := UpCase(MyString[1]);
|l :=1-1;

end;
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end;
BXFER AR AT R EARE DD, BEOAES —N AR RN g RIN B i dE . mH, kbt
AR IR TIER var 28, RN IXFE BRI .
PRAT DS — A rr R i E (R PN AT R IA D sy — M, EREAERN, PRI
RESHA A . .

MyString := 'Hello world!";

MyString := 'Hello ' + 'world';

MyString := MyString + 'I';

MyString :=""; { space }

MyString :="; { empty string }

Short strings (5845 H)

—~ ShortString 1] 47 0 #| 255 M F4F. EINKAEREZIASUL, EHFEESSE 256 FHRINAF: 14
TR, B R 1) 255 DTG TR A S ShortString AFf, Ord (S[0]), Al Length
(S) —F, KRl S KL 45 SOPA{E, A MH] SetLength, KL S YK . ShortString {# 1] 8
A2 ANSI 745, DREE AN T [ aea .
Object Pascal SZFF short-string 2574 (5z2fx L, &4& ShortString [ 728780, & E KK E T LIEM 0 3
255 Z [AJ AR . Il AEOR B 7 string G TS I — 0000 3 207 i il 5ok A ). bt
var MyString: string[100];
P AN MyString (A8, BRI S 100 574, SXANELR (75 B RS A [F]
type CString = string[100];
var MyString: CString;
BIXFEFE IR AR R, N EEITR N AR, Wl iR & s R KB E—A 75 FEFRATI %) 5,
MyString ff ] 101 AN775, AHEEZ R, A A E Y ShortString ZRALEE 40 256 A7 o
H%5—> short-string ZERER, £ TERKKE RS EHEE.
PRtk 2 High A1 Low BefFH T~ short-string 84 44 FIAE &, High i [H& 15 KK RS, Low iR [H] O,

Long strings (K& H)

AnsiString BB AR A7 R, R RIS Re, IF HAREE AR AR e AT 8 iz ANSI 747,

KHRRRE MR, S 4DNFIRAE. RSN (BRI 0 74T ), 584 nil,
SR, EATFEBOMNINAE; HRR AR, BRI S A A, WA BAE A 74T 8 AR -
A R R ARG, A B2 ALK SIS . BRI AR RS, (HE R B e 4 A B,
ANFEEH O 5

PO H AR SRS, PTEL, PIASECE 2 AR BT LLS I A —AME, T AN VBN A7 . 2 s R
ABE — i R AN AT R I . B MR AR B B R Ss — BT E, ORI (AR —
AMED SISk 1, MR s RA R SIRIVHEOIN 1. 550N 0, BRI, XA
A FERR A reference-counting 448745 e R G | RPN PAEI, B PAFER SISO T 1,
R B I — A5 DL, IX4RRh copy-on-write ALl .
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Widestrings (5F5 )

WideString (3 FZAFER)

WideString 28 J2 22/ L. 1 16 £ Unicode “~ 45 BT A i 4 o 7R K2 80510, ‘&A1 AnsiString
L. GF: BEFHEETIHWTE, AZE copy-on-write M, (AZFFNFNFIE.)

7 Win32 &, WideString fl COM BSTR 28345, Borland FF & T H L HH AnsiString 255
WideString, {HAR AT fie 5 22 B A ] DS B e ik

About extended character sets (EF¥ BFEEE)

Windows i Linux #3727 7474, AR SCRR Unicode. il 57157474 (SBCS),
FRR AN TR ERR DT ANSI FREWTF 2T (ERPD BIERGMEH, ERRF 7
EZ P TR (MBCS) oy, — B2 fi i —ANF i RoR, 15— 2 A1 . 2595 2R
NIRRT (lead byte) Gl H, 7E 2 71 A ATAR D, 1 128 AN AT BT 7 4L ASCIH P AF(0-127),
EFIFFEERT 127 MFEH AL FFTERIRFEN.. HARTF AU TE #0). 25157 5E
CREAZXT 7454, DBCS), #OWMif =) 2 A H, (H Linux ] UTF-8 ¥ #§4&:2 Unicode 1)
Tt 22 75 G

& Unicode “FAH4EHT, BEANFATHIASF15 82K, LA, —> Unicode T4 5 7 FHXUT- 15 4L 741
Unicode FAF AT AT ERHAERR A %6 FAF R 98 F 4 B o B 256 4~ Unicode 745 # it 21) ANSI 774
Windows #:4F 524t 3 #f Unicode (UCS-2). Linux #:/F R4 HF UCS-4, & UCS2 {4k . Delphi/Kylix
FEPASF- 6 BRSO R UCS-2,

Object Pascal SCFFHLF W FIZ 5 FAF UL 745 8, i@ IN282447: Char. PChar. AnsiChar. PAnsiChar
R AnSiString. % 2 55 E A AR RS R AT, O SIFR S i AFY (R —E 248 | A7
R, AHJE, ARUEFIT R AL PR E 2 7 A, BAITE S T locale-specific ordering for characters (£
TR AR UL Ansi JT 3k, ECI StrPos (22 AT IRAS S AnsiStrPos) . T SCRFIAS THRAE &R
SRR E (current locale).

Object Pascal 1ii/T] WideChar. PWideChar Al WideString 2573 £ Unicode -7 Al 745

Null-terminated strings (45 RBFE/AH)

Working with null-terminated strings (#4755 )

VP2 et =, W C I C+, ENIBCH LTI AT R, Xl 5 DUCETT B R R GO T2 45
AT, EfTR O THRAMMEREA, HFEBE—ME NULL (#0). PUNEATRA KERR, 2
/N NULL “FRPR2 747 s 4 e 2 22 5 LB 5 QU i R G 3L = 8dln i, /- m] LA T Object Pascal
F)¥E LK SysUtils LT R IR RE R AR B 45 R P AT i o
B, T RS AT DU T AR R R AT
type
Tldentifier = array[0..15] of Char;
TFileName = array[0..259] of Char;
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TMemoText = array[0..1023] of WideChar;
MY REER (($X+}, IXZBOAKD, R BHE— N R RER, BE— 0 T mRESFAF
A G ARE T/ TR E VIR NP REAI, 55 B R L2 75 W
B R, ORI AR B E #0. (T BT R S — DN AR AR, 49 R a2 antt o

Using pointers, arrays, and string constants (ff 54t BARNEZHFHER)

PR ER G RTIT o, BEW TR IR . FRAEEEMEE PChar. PWideChar IREAMAR, G+
ForREr, eAFR I —LL 0 4521 Char 5% WideChar #4441, Lhin:
var P: PChar;

P :='Hello world!";  (J: #iEa7E T4 5 AR R IN—4 NULL)
fif PAR I — MWL, EIX B AAAE Helloworld! , B W45 R I—~ NULL F5F, XA Rk
%*Hﬁ:

const TempString: array[0..12] of Char = 'Hello world!'#0;

var P: PChar;

P := @TempString;  (J: Fl P := TempString 7))
J34h, ] PChar 2 PWideChar 287, JERHIALAE sl H S B R AL, Rt AT DS e A% 7 17 B
i, Hin StrUpper('Hello world!) . 2445 PChar IR AL, 2 P as G 4 — AN LL 0 45 1045 £ 1995 U1 (generates
anull-terminated copy of the string. & : HSHAA—/NF4FH, PChar &2 —MERE MR, Ji4e
AL — AR XA DURGHRER . 249, AR AT LAY)EG 4 — 1 PChar 5i PWideChar 287 ¥ &, HLn:
const
Message: PChar = 'Program terminated';
Prompt: PChar = 'Enter values: ';
Digits: array[0..9] of PChar = (
'Zero', 'One’, "Two', 'Three', 'Four’,
'Five', 'Six’, 'Seven’, 'Eight’, 'Nine");
0 THRIFURIIFRIEAA PChar LK PWideChar 3. i1 FAFEACE —MaEr (ED I, 4k
AU e AN REE R, S RER N TS AN o R I (R A Al . Hedn
var
MyArray: array[0..32] of Char;
MyPointer: PChar;
begin
MyArray := 'Hello’;
MyPointer := MyArray; (7F: fl@MyArray 7))
SomeProcedure(MyArray);
SomeProcedure(MyPointer);
end;
TR AR A A F IR —AMEL 1 ] SomeProcedure 5 VX
— AN FRREN (PChar B¢ PWideChar) R MBS —FERARS]. 76 LiiE 74, MyPointer[0]i 1]
TR Ho 515k LI T — Mui & O PWideChar 28 &, Z51HBIHM 2). XFE, W PRE—AF
Fifatt, PO PMRAHIRD, EARIIHGR AT IS 1 A28, PIAREA TS 2 74, KR
o Pl-14R1H2 BEE PIO) /il 47 (F: XHEATLURAERMED, Jwifdenf Xk IEAATIL S
7,
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NI StrUpper BREL T TSR EFR G0 — AN R AT AT D4 A
function StrUpper(Dest, Source: PChar; MaxLen: Integer): PChar;
var
I: Integer;
begin
|:=0;
while (I < MaxLen) and (Source[l] <> #0) do
begin
Dest[1] := UpCase(Sourcell]);
Inc(l);
end;
Dest[1] := #0;
Result := Dest;
end;

Mixing Pascal strings and null-terminated strings (J&& 1 F Pascal 24 5 Al
FHERFRE)

HEREXMBREEAF, KRATREMEHAKERE (AnsSring) MELERFRHE (PChar), FH, Xt
KRB M RBEUERE, MREFIE PChar BT, EIHEH: S:= P GXE, SE— T4
H, Pt PChar Xik:D), i ANEEGR AR NI R, QR KERFHRZINRIIANAT
[, JEAEHER ML, FrEL, EORAE PR MR H IR B ORI A D
FEZ TR, AR —AMEHHOR KPR R, 15— AN g PChar, PChar F k4 A K777 e A . (-
BN ? NAZZE )
PRa] LU —A> PChar {E5RHIF e KA/ i, 20 A PChar 347 (1K) FRF AR, IXstAEH
M. bl
S := string(P1) + string(P2);
PRAAT DA — AR A e 4o 45 R AT A, LR s AR
® S MRKHKILL, PChar (S) 8 SHEHNEL R, CRM— MR, XAMRERN
SHIRE 1AM FRT.
& Windows & L, £ Strl fil Sr2 2 K7 RFH, ARn] BUXFE I H Win32 AP 641 MessageBox:
MessageBox(0, PChar(Strl), PChar(Str2), MB_OK);
5 Linux F: BB, 45 Stro— MR, ARA] BLZXFE ] 5248 26 $ opendir:
opendir(PChar(Str));
o {RAEMIH] Pointer (S) U MKFRFH AN TLRIFREE, 2 SN, Feaik A nil.
o U MNKHARBRONIREIIN, H ARSI ASEE R Y, R R AT R
MR ERRIARIN, AR R AR E 1), XA RE A AR .
® R NKHRIAACHIREN N, W SHEIREE O B . TR T LU AR, R4 RE
AT T FR B U A 7T o
v RIEAR A KA,
R | ooh
Vo TPRPHOEME— R, WU S VECN 1o EORIETF AT A EME—Y, 1] SetLength. SetString
4 UniqueString il F
v OEORIETE, TR BRAT BB O
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Vo BB TR AT R R . RN ANERHREHME] (R5D AR
MR A f ] WideString F1 PWideChar B}, I 6 Ji I [ 438 FH

Structured types (Z5#3ZE8)

Structured types: Overview (Hid)

SIRRIYE — AL S 2 AME . SRR ARAE S L B sk, WAHRE. 251 (classreference)
ML LIRA, B 7RG e & A P SN, S5RRAn] DI S LS R A, HA M 2 A2 IR
il o

BRINIE LT, — AN (8 B [ 2% 7 (word) B8 X7 (double-word), X FE ] 2 i 5 s
R AN SRR, R DAL OCHE T packed, SRR EE I AAAE AT e di OFANE R 48, HOE A
R E, TOR B R ARG R . Bt

type TNumbers = packed array[1..100] of Real;

811 packed i #cd s il 2218, JF ARG AP RIS OL T, eSSt e At .

Sets (ZEE)

B4R — M P 2R B R R, e S E R A NERUY, H—MEEES PO IOoHEH
bR S
—ANMEGRBPETE L, RS A PR (BROSERIZETY) (%, W dl, A T RemE &4k
MR ITAT 745, WS, a2l e E A2 256 A, JF H ey EBes s 0 3 255
Z 1) AR T B
set of baseType
P —AMES A, XHL, baseType /& — A& A PR,
DR A AR A R AT BR IR, PRI, ARG 2RI A 1~ SR B0k o Bt I T 75 W
type
TSomelnts = 1..250;
TIntSet = set of TSomelints;
B BN A TIntSet AEG 288, EHMELR M 1 21 250 2 [ G o] BEREHE o Rt m] LU R T
ARk E [FIAE ) H
type TIntSet = set of 1..250;
A7 EH A, AR LM N XSS T
var Setl, Set2: TIntSet;

Setl :=1[1, 3,5, 7, 9];
Set2 :=[2, 4, 6, 8, 10]
PRt ] DL EFEAE P set of .. k)i H R AR B

var MySet: set of 'a'..'z';

MySet := ['a’,’b",'c"];
HE o R S a4
set of Byte
set of (Club, Diamond, Heart, Spade)
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set of Char;
IEHAT in AW S B R SR

if 'a' in MySet then ... { do something } ;
BAMES KT s e, KRR

Arrays (¥40)

Arrays. Overview (HiR)

—ANEALE AN RIS (FRON IR . S R I MC s AN 3R 5 . U R s AT E— 1R 51
PrEl, BAHMES AR, gL S 2 MMERE. B4l IES N, Bl shd .

Saticarrays (FA%4)

FASECAL R A LUT A 20 1
array[indexTypel, ..., indexTypen] of baseType
XH, 44 indexType 26 P28 F HVERIAE 2G. N indexType /2541 & 5], Brik, 4l
ITC R A EH indexType FVEH B E o AESEBR NI, indexType 3 6 & #4851~ 5 R AL
B faf SR — e, B indexType,  HLi:
var MyArray: array[1..100] of Char;
T AN E MyArray, Bt ME 100 N AL, 5 LI A, MyArray[ 3] B2
B3R A AN T ARSI, BARIFRA SR AN ICRERRE, (ORI IC RN AR
—ANBENUE, XNCRIIA AL B
A multidimensional array is an array of arrays. For example,
—N BRI R AL, e
type TMatrix = array[1..10] of array[1..50] of Real;
AT
type TMatrix = array[1..10, 1..50] of Real;
ANV IR 7 AW, BRI 500 D SEEE AL . —A> TMatrix 84L& MyMatrix, ] ]
XFEMZRE S MyMatrix[2,45], X FE: MyMatrix[2][45]. [FIFE,
packed array[Boolean,1..10,TShoeSize] of Integer;
AT
packed array[Boolean] of packed array[l..10] of packed array|[TShoeSize] of
Integer;
PRAERRE Low A1 High 7 T8 41288 (RIARESRT) i, eNRMIEAS 1 ARG CGEAD Ky
fE A R Length IR 1320 26 1 4Er) o &AL
—4E.
—4fE. JE4AH) (packed). Char 27 (A $ZLFR A packed string, &I 745 BB M e s, MRS HA
AH TR G ZANE) packed string 3675 . 152 % Type compatibility and identity .
array[0..X] of Char K E4L, J& O NHRIFEAMIFRIEAL, EIHRAFEZ 45 R 777, JF BN PChar 2%
HAE7E. 2% Working with null-terminated strings.
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Dynamic arrays (h&$4H)

ENABBA W E RIS, M, ARG EEEEE T4 SetLength s8N, BRI N AFHTE BT 7
Bt o BhAHA LA i) T L% ]

array of baseType
Ee 4

var MyFlexibleArray: array of Real;
FE AN BRI — YE B A . IS A MyFlexibleArray 72 LN A7, BEAE N AP A A, 2
W SetLength. Ebhn, DL R B 4 41 .

SetLength(MyFlexibleArray, 20);
S AN 20 NSEER REIEAL, KG9 0 B 19, ZhASAI RIS EEE, JE 0 TFf. shA%
AR B Pr TR, AR ART o — R SRV EBOE AT . SO S SBA R I, 48 A IR
B nil, sHICA RS Finalize. EXRAILESIHIEILY, XM INEHRERELL. 0 KEZZhA%
AHEN nile AL —ABhASBA R BEMIZHR N, WAZXEM ] New 2 Dispose il 2.
XY 2K, X =Y A X IR Y MHE R TEXAMREZRT, Adbgy X
RN . METFRFHRIFHSEA, DSBANSAEWS AT B3 V. e, £ AT s

var
A, B: array of Integer;
begin
SetlLength(A, 1);
A[0] :=1;
B :=A;
B[0] :=2;
end;

AL AL 2 (5 A FI B 22, ALO[h2R 2 .

RS BB (Hein, MyFlexibleArray[2] := 7). Aa WBEH TN NAE: wmiknt, &5l
WK B ARG BTN,

YA S AR RN, R EMIGIH GRS — A, A EIIrE. Frel, FimpA
BHAT IS

var
A, B: array of Integer;
begin
SetlLength(A, 1);
Setlength(B, 1);

A[0] :=2;
B[O] :=2;
end;

A =B k1| False, 1H A[0] = B[O]i&|"] True.

LT — S, EAEST SetLength 5 Copy, JF4EIR [H] (R{EIRZS 20 AL & (SetLength 185 8P,
b, 35 A2 alasEAl, 3T A = Setlength(A, 0, 20), i A (15T 20 DSI0EAh, FUEHCRE Bt o
— H A EBA BN AE, AT DB EAE S LA PRAERR EL: Length, High F1 Low. Length iz [l %54H
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MI7CEAH, High iR B REA R KRS (2 Length-1), Low ik[E] 0. X T4 O %4,

High iz [H]-1 (£33 % 45 R High < Low).

HR: ALREEOI A SN, BHASHER N aray of baseType, WA TR TIZKA. tobn,
function CheckStrings(A: array of string): Boolean;

KR, BT GREr)D SR ITA 4], AT SRR, WAE RS

Bt ZN AL . 1552 Open array parameters.

Multidimensional dynamic arrays (£ 4:5h2A%4)

TR Z YDA, RS array of .. 454, teln,
type TMessageGrid = array of array of string;
var Msgs: TMessageGrid;
P A TR B SN AL, N AN S HOR T SetLength, HLAR, A5 | R J 2 d
WAz H,
SetLength(Msgs,1,J);
HEBLAAE, Msgs[0,01K R~ EH— NIt H .
PR REQI AR 2 42N AR . 55— 0 WA SetLength, e &S EUEbaTInm LA ®5l.
ke tu,
var Ints: array of array of Integer;
SetLength(Ints,10);
N Ints 7ML T 1047, HEAH LS. K, RRERFR I — DI (HEAHREARKKED, e,
SetLength(Ints[2], 5);
i Ints (K125 3474 5N TCHR . MLl (MM SR BRAH IR, IREELT BRI 3ATIREL, tein, Intg[2,4] :=
6.
N S AR (ntToStr s ALLE SysUtils Hot D) R AIE — AN FRF R 1 = MR

var
A :array of array of string;
I, J: Integer;
begin
SetlLength(A, 10);
for | := Low(A) to High(A) do
begin
SetLength(A[l], D);
for J:= Low(A[l]) to High(A[l]) do
A[lLJ] ;= IntToStr(l) +',' + IntToStr(J) + '
end;
end;

Array typesand assignments (EZH KB FIRE)

Arrays are assignment-compatible only if they are of the same type. Because Pascal uses name-equivalence for
types, the following code will not compile.

B MFEAN, ENA ZRREFAR . B Pascal 1] “HFk A3 RAL, Pril Nt
(P RrS/TIER
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var
Intl: array[1..10] of Integer;
Int2: array[1..10] of Integer;

Intl := Int2;
T RN TAE, TN B R
var Intl, Int2: array[1..10] of Integer;
o
type IntArray = array[1..10] of Integer;
var
Intl: IntArray;
Int2: IntArray;

Records (igd3%)

About records (& TE3%)

s GRLTHEE TS FoRAFFERICRENES, BNITCERA “FB”, AUl
TR T BAR LR AR, A C S B2
type recordTypeName = record
fieldListl: typel;

fieldListn: typen;
end
X, recordTypeName & — M RbRERF, A type Fom—Fi2RAL, AEA fiddList f&— N Bbr & £ ok
RIZ SR bRERTFA, IG5 5 R TIER . (A5 2 Ba — M5B, 382 end JSIEI? D
tetn, NIAE R AT Ml sk 2R 4 TDateRec:
type
TDateRec = record
Year: Integer;
Month: (Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec);
Day: 1..31;
end;
TDateRec fl ¢ 3B — AN EEHEEM Year, — MR Month, F15) — AN T 52K 1K) Day. #r
H4F Year. Month 1 Day »& TDateRec [1)7B, BATIMAT Wt AL & . FWJFA 2l Year. Month #1 Day
PN, U AESEBIN A AT 0, AR T AR T
var Recordl, Record2: TDateRec;
T AR £ R EA G A T IS TDateRec SEH], 43l i i Recordl Fil Record2.
PRAT LA s A4 AR B E T L i o Be 44 oK 7 1) 7 B«
Recordl.Year := 1904;
Record1.Month := Jun;
Recordl.Day := 16;
s with 154
with Recordl do
begin
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Year := 1904;

Month := Jun;

Day := 16;
end;

BLAE, ARAT LA Recordl [IME$5 U145 Record2:
Record2 := Recordl;
R A 7 B TS R B e Rl sk AR 5, AR RO T B A T AR s R AR P o
Instead of defining record types, you can use the record ... construction directly in variable declarations:
B T8 SOl RAY,  fRt ] DUEH record .. 441 B A WAL
var S: record
Name: string;
Age: Integer;
end;
B2, EFEAREILIRERAHIRAAY], JFH, KRR MARIE AR, BAEEAT Gest) 1
gty e A A .

Variant partsin records (g3 HIZ4AE 4>, ZBAR0F)

AN SRR R AR ARy, S B RRIUR case 1B, £E AW, AR ARSI WA ATERAE H S B S 1
TR AR AL, AR T TR
type recordTypeName = record
fieldListl: typel;

fieldListn: typen;
case tag: ordinalType of
constantListl: (Variantl);

constantListn: (Variantn);
end;
FEUTHIHT S 7> CHBOCH T case) MIBRHEILRAA —FE, FHUIRILRHE (A case Bl 5 — AL )
I3, ) BRIy, (RS
® tag ATIEMN, TR LB EMARARERF. WA T tag, HERIREFHMES (D
® ordinal Type Fon—FH 7,
® %/ constantList £ x—> ordinalType KMy &, 83 HIE 5 ITHIH =P8 7EIA I &
t, —AMEAREILZ K.
® &4 Variant J&—ANHEESFITFH. RALT fiedList: type (IR A, HAER, Variant 5 R
7
fieldListl: typel;

fieldListn: typen;
XHL, A fieldList & — M RBR SR, B0 HIE S5 RIT PRSI, B4 type Fos—Fh2RAY,
WG TR ATIER  XEERAARE R KA S EA . RN (H s T3l
HRAD), WARERAE LIRS SR, HEATA LR X SRR a5
AR VL S %, BTG SCEMR R 0 SRR o A0 3 J LA AR AR, ST i) — A A7 X
o PREEAEATMTINAR, XAEAT— DMK MR T B BN, R, BREE T — R AR —
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TR XA T S AR AN BN, RATREE G T H OB . WA T tag, ERUERIC T
AR Iy — DA FBL, e IR ordinal Type.
BRI HI . E5E, BRI — Ml sk SR BOAT A RIS A, HRENE, 7E
A Gl LRI RREA T E A 7B, bl
type
TEmployee = record
FirstName, LastName: string[40];
BirthDate: TDate;
case Salaried: Boolean of
True: (AnnualSalary: Currency);
False: (HourlyWage: Currency);
end;
X LRV, B D3 B AR, B /NI LB, (HANRE R #AT o T L, 4RI —> TEmployee
RSN, BB F- BB BC A AF . 8 BT B, AR ] e — DX e T Beds, (HEEfa]
PRI B AN F SR . B — R B 2R 14
type
TPerson = record
FirstName, LastName: string[40];
BirthDate: TDate;
case Citizen: Boolean of
True: (Birthplace: string[40]);
False: (Country: string[20];
EntryPort: string[20];
EntryDate, ExitDate: TDate);

end;
type
TShapelList = (Rectangle, Triangle, Circle, Ellipse, Other);
TFigure = record
case TShapelList of
Rectangle: (Height, Width: Real);
Triangle: (Sidel, Side2, Angle: Real);
Circle: (Radius: Real);
Ellipse, Other: ();
end;
X RFAN G SR AL ) SEAF], G A 20 LR 1K N AF DA A B R AR AR R R i A7 7 BL . ATk 1Y tag A
constantLists ({4 1] 771 f#) Rectangle. Triangle 25) % T4 i de 5 ¥ BRI ATATATVE ], A1 2N
TR T
AR AR I S8 AN A, R AT DB RN S EAN R SR A A T A B, B A g e AN SR V2R
R & o Bol, FE— AR, IS AN Bo 64 A SEH, RS — N, BB
FBOE 32 A, URATLAE MBS S (FBO, RS FEA RO B E iR 32 Al (e, 4t
B G— T ERESH BREO .

Filetypes (SCH-25%))

file i AR RIS R LR 4L AT P AR 5o AidfE 1/O PIRRAEHI L (TUE 30 (1) TextFile B Text XM, &
MRS — DR E TR, R TR LTI AT AL . AR T B8 22 50 1 SO A HE 45
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B, i§%% Standard routines and 1/0 (hrUEGIFEFN 1/0) .
B —ANSCARRAL, AE R R
type fileTypeName = file of type
XL, fileTypeName ZATATHAIFRERT, type &M E R/, FREHRI (AE ZEEEH
HERD ZAFLIR, Prih, SUEARREEEEA . KERFH. K MR f8EF. AR, HE
e AL B ERA I 4k 2R A
ke tu,
type
PhoneEntry = record
FirstName, LastName: string[20];
PhoneNumber: string[15];
Listed: Boolean;
end;
PhoneList = file of PhoneEntry;
P T — AN s ek 44 RIS 5 0 () SO R Y
FEF AR, IRt rT BLE AT fileof .. 454, LHot,
var Listl: file of PhoneEntry;
AR —A file s — AR A A
var DataFile: file;
W RE L5, 2% Untyped files (LA
AR P AREEL S SR AL

Pointers and pointer types (¥g$tFN3E$t£ED

Pointersand pointer types (F8%&FfFg4+25580)

IREE AR AP AR 2R S SRR AR, BATA e I A2 EAE
AP, B B A RO T . TR B E AR, SRR R AR A R AR A o E M
b1 8

TR WS ALV AR TS AR AR E AL B BRI Bl . Pointer RIS — MERERALITRE, M0
TR MR ARk M . RETAE A 4 4 7T

Overview of pointers (354HHEIR)

LRI AR, & R T

1 var
2 X, Y: Integer; /1 XFNY IR 5
3 P: NInteger; /1 P g1 —AN L
4 begin
5 X :=17; /1 % X TAE
6 P:= @X; /7 38 X i hktes P
7 Y 1= PN // dereference P; 4145 1I4s Y
8 end;
5247 X ALY AR AR R, 2R 34T PR — MR R TR E, XK P el LR X 8L
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Y FIfEALE . B SATIEAMERES X, 5 64740 X (il (H@X &Ko) ey P &fa, 7628 717,
S PRTIRAL B (] PR FRIEE RS Y. IXEARALHAT)S, X A Y HHFEPE, B 17,
@IZHAF, X RIATHRIAG AR L, R TH TR . ZTREZELR, E2% The
@ operator A1 Procedural types in statements and expressions.

MG, AR FHEAE T e HBE DRI bR AT i

typeName
‘BRI MR typeName BB AR T 4R E: 28 IR MRER K S I
pointer™

ERORRTREARER I, Bea)ihud, EORBIEFRET PR ) (0 Mk A R A B
WANGG B T, AR AR RENEE RS AR T, FRA15E4 R DU
AN IR TR RS, (HAREHA LA R G, BEARFRET Ge S B /R #Ef# Object Pascal, KIAZ
WS T EARBAT WA R, (RSN TEAE S e BRI E ] . AEFR I BN (B AT
TR R ERAE FFR ST . B, KRR AR IIRE, KB EMRE: A, —SmR it
NGRS AR R
B, TREMATIN 2Bkt Object Pascal 4% 1 (Hidfs ) RALVLECIME— 5k, A —/ Ml #R%T (Pointer)
Kol H—A Ak, JHEEEEOFERA, REEH IS, AR AT LIS A AR 2R AN . B
R AR AN SE R R R IR S N R
type
PInteger = ~Integer;
var
R: Single;
I: Integer;
P: Pointer;
Pl: Pinteger;
begin

P:= @R;

Pl := PInteger(P);

| .= PI™;
end;
R, SHORERACH AR A7 o, BT R U AT R A —BERIARIR AT |, FFAZ b st
br T @254, AR AT AEHD LM HEGIRE S — MR IRE . New A1 GetMem I FE4E —> A A7 ik
A2 HRER, 10 Addr A Per R 50U IR [F]—AS i i o A2 f eIk (K 9R B
% P1™Data /R [FIRFE, XHREMRER 5 AT FIAERRGESRT T DL R GE »
TR T nil 22— MR, TIREAEATIRET CRAD. 4 nil BURES —MEEH, $REHARIEMT AR Y.

Pointer types (3g4F28%1)

About pointer types (& TFFg4HEA)

fiH NI TER, URBEF W] — MEER AL TR 5

type pointerTypeName = ~type

H5E XMl B (e B 2R A i, S e T — MR IREE, XA B RS,
FRATTANTT 295 DL — KA A7

FRUESREF STV 2 B A /e, Bl /2 Pointer, & ] LAFR AT AT A4l 2870, (HANREXTE f#RR S,
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1t Pointer JRAUAR R ) ) I A IS AT 2 5 | R g PR R o B 1) —1> Pointer RAYS AR &, H56H0E

Bt FL e SRR,

SRJE ARG o

Character pointers (Z&F64H)

JEA (fundamental )71 PAnsi Char il PWideChar 43l %7~ AnsiChar 11 WideChar {f ()45t , —f(generic)
B PChar Z7s— M1 Char FUFREN (FE2ATSLBLT, &3 AnsiChar) . XS RHRET IR A 45
BT 8 (3% Working with null-terminated strings) .

Other standard pointer types (H'&FruETgE285)

System 1 SysUtils #io65E X 712 % ] bR iR e 282

Pointer type Pointsto variables of type
PANnsiString, PString | AnsiString
PByteArray TByteArray (declared in SysUtils). Used to typecast dynamically allocated memory for

array access.

PCurrency, PDouble,
PExtended, PSingle

Currency, Double, Extended, Single

Pl nteger Integer

POleVariant OleVariant

PShortString ShortString. Useful when porting legacy code that uses the old PString type.

PTextBuf TTextBuf (declared in SysUtils). TTextBuf is the internal buffer type in a TTextRec file
record.)

PVarRec TVarRec (declared in System)

PVariant Variant

PWideString WideString

PWordArray TWordArray (declared in SysUtils). Used to typecast dynamically allocated memory for

arrays of 2-byte values.

Procedural types GZF2ZH!)

Procedural types: Overview (Mtid)

AR SRVFORAE RN R B “AE” BAr, & n] DRSS AR il sy e BEm e . tetn, (RBR
€ LT ANt Cale e E, e AN RS RO IR [P — A H8 i -

function Calc(X,Y: Integer): Integer;
fRa] LU Cale s U4 L & F

var F: function(X,Y: Integer): Integer;

F := Calc;

AT BGS Pk k %k (heading) JH4t procedure &% function Ji AR & 77 Jedst, ) T s #2820
RIAAHR e AR AT LALE R AR B I A XA I A Pk o Lt i) 1 —#F ), AT LA B A

type

TIntegerFunction = function: Integer;
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TProcedure = procedure;
TStrProc = procedure(const S: string);
TMathFunc = function(X: Double): Double;

var
F: TIntegerFunction;  {F 2N EZ. IR PIEEEE 1) R 2T
Proc: TProcedure; { Proc ;&N ESH Y
SP: TStrProc; { SP &M H] string SRRy
M: TMathFunc; { M 2] Double 2% 244, ik[n] Double {1 &£}

procedure FuncProc(P: TIntegerFunction); { FuncProc /&— i, Bz
—MNESH IR AR ) R EG
LI AR A S TRREE, U SR i R ek Bt FR B . B ARG T NSRRI T (3
2% Classes and objects), 15 EAELRIFEIRM K A FR 5 10N L of object. Lbin
type
TMethod = procedure of object;
TNotifyEvent = procedure(Sender: TObject) of object;
XL RN TTIE RE . JEARE SR B X R B AMEMINER L, S AN TR R
XIS o g T TR 7S
type
TNotifyEvent = procedure(Sender: TObject) of object;
TMainForm = class(TForm)
procedure ButtonClick(Sender: TObject);

end;

var

MainForm: TMainForm;

OnClick: TNotifyEvent
FRATTHURT LABEAT T 1 A T A1

OnClick := MainForm.ButtonClick;
PSRRI MR, AR e =AY

o AL E,

® HFZRAIREME (iR ATIREMED, JF HHAT

o HFEIXHIZSE, I HAHNAIE ERRBEAHRE (S84 TEED
HFEFREE AU EIRE AR R nil AT ARZAT A R 2R A
RER A B (RSB A RO EIRE) AR I R 2R A, B ARl R AN e Bt AN AT AL
A AR B R RS AE,  Eil Length, 0T AL &0 — M
function FLength(S: string): Integer;

begin

Result := Length(S);

end;

Procedural types in statements and expressions GEA)FIZEE R 1 #)
AFERTD

AR AR R AR B AR 2T, G s A AR A e R I AR
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AEfRE, eI A LR R I R e e . (HAEE ST, A R A R T | AR R R
PREC AT DO I R AR B AL I 2 4
var
F: function(X: Integer): Integer;
I: Integer;
function SomeFunction(X: Integer): Integer;

F := SomeFunction; // # SomeFunction li{%; F
| := F(4); /1 R HEE RIS |
VAR R, AR R YU AR (8056 $REFIfRs,  totn
var
F, G: function: Integer;
I: Integer;
function SomeFunction: Integer;

F := SomeFunction; // #® SomeFunction li{%; F
G:=F; /1 EILF 3G
l :=G; /1 TR ARG |
%8 LMEE S — R R AEIR S B, 28 2 MIEAIEIRAMERE g 5 — A& h, BB 3 /MBI 9
MR BT EA RIS 1o DR 12— Ao &, AR RIS, i DUds e R IR AR S B b2 1 FH ok 4
CE R [l — AN EEEE D .
FE— LG0T, AT iR R R A R AN ARG 2, & N G
if F = MyFunction then ...;
AL, FSBRREORM: e i FIam s, S80S H K% MyFunction, 285 LU 45
RNE, HEOd AR E I RE T, edon 2RI M s s 8. & Eimrel 1, 5 Fal
A GEATIRENED, 5CF 5 A RETRESE, W51 g R iR . ZELLER F AT MyFunction 1)
FRAE, A6
if @F = @MyFunction then ...;
@F 1 F ¥63 y ER e E v &, S 2, @MyFunction 3 [Bf#) & MyFunction [ ik
TSR E N AFHLEE G2 EESIHED, fHe@. i, @@F kA F k.
@iz AT AT DLHORAE — AN o R AR IR e i AR &, Lt
var StrComp: function(Strl, Str2: PChar): Integer;

@StrComp := GetProcAddress(KernelHandle, 'Istrcmpi');
W H] GetProcAddress %1, FfAi StrComp fi51n) 45
AR R R PUE nil {5, (AUER A eI R R BN AN R AR R A, 0 A v ek 2
Assigned:

if Assigned(OnClick) then OnClick(X);

Variant types (ZE{RZEE)

Variant types: Overview (HEiR)

I, BATH EAE XA s NIRRT AR 1Y, BE ARG N E AT SRR ARER AE o AT
DU, — ARSI AR AR RS AL, AT DRI AT I B SR AR RS ARLER A T 5K
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RIENE, HALEEEEFELT LN, I HREEREE . JFH, MR IR H & 3802
AT RS, T T AR 2 1 AR R e AE G PRI B R B AR T DL [ a2 SUR AR
BAATEOLR, BRidsk. S BASEEl. S 25, KRS HRTRENAN, ARSI BE A7 i AT ] Ho g AN 1)
fHo #AIEUL, BRESHIEIFNTRENAb, AR GEAA I E T R0 BRI ReAr e 11, JFReid
e R O TR EYE (2% Object interfaces); ARSI REAFAE B AEAL, WREENE — PR R
AR AR (Variant array). 8RS RE R E AR AR | B, 92, FAF R AU RMEAE R
ISR TE A) TR S, gaieds B 3h 78 S B 4

TFFF BRI RRRAREMA RG], WEeil, 47V e MEF /AR AR, ) v & S8us
ITI
Pro] Lk B e SORYT AR RIS, T BeAE AT =M. Lo, ARv] Lhog X— M R 5| AR -1
HM, W EAHERE G . RS .. B RARERE T TCustomVariantTyp 728
KB .
AAREI N 16 FATINAT, B AR R—AME (R IR AME M FRERD, (E R A 4
o T ISR ALE QN I B 0T 4f 4 4 Unassigned,  Null 275 A 083 £ »
Frifk ki 5 VarType i[RI R 25065, 35 varTypeMask f&— /My fEfid, sk M VarType IR A4
PRI A, BTLL, AR R T

VarType(V) and varTypeMask = varDouble
#7 V 87 Double 5 Double %¢4H, N'eik[A] True CHERS ] SHLESE, T 55 —4%, RS AE A7 i
— MR . 5 System FIGE XIF) TVarData ic sk 8 8 Gef R FL AR AR AL, IF HLwT LAY; ) ©AT TR A 348
Wit . IESHLEL IS VarType MBS 513, ZEA R, 1 Object Pascal [FIAKSLIL T, W RESR
HIET i 2R 8 AE

Variant types conversions (Variant Z58B1%54)

FA Bk, 92, AR . PRI RSN Y Variant SR AR . FKIAAEWIH Ay Variant,
VarAsType il VarCast FrE51 R 68 H K 248 —A Variant (IR %~ RIS R T Variant 48 LU
2 Variant A1 S 8RR RN 45 R A2 10— 88 3 3h#E

var
V1, V2, V3, V4, V5: Variant;
I: Integer;
D: Double;
S: string;
begin
V1 :=1; { B8 }
V2 := 1234.5678; { S8E 3
V3 := 'Hello world!"; { 78 3
V4 :='1000'; { 7% 3
V5 1= V1 + V2 + V4; { ¥ 2235.5678%}
I :=V1; {1 =1 (C&5l) ¥
D :=V2; { D =1234.5678 (S%i) }
S :=V3; { S = "Hello world!" (‘##7H#) }
| = V4: { 1 = 1000 (3%ufH) ¥
S :=V5; { S ='2235.5678" (F1FH) }
end;

i PR AT T R 2 A T S R e i
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Source/Target | integer real string character Boolean
integer Ay A R SEEL Fe 40 o4 745 & | [ sting CA2id) | 27 00 I 3R [l
B Fase, H &N
True.
real [53] # Ohy B T 1) | ek S F2 X 3 B | R sting (Z234) | # 0 W) ak A
B ey 7 B Fase, H &N
A True.
string WO BER, | R DOORCE B | Rl [F] string (Z232) | 45 & 5 £ &
BT | O SEEk, AN | string/character “fase” K/
A RECF WG] | 2 e W 5] k| R IR sH A
R o SR O &5, W
R Fase, #
SETATHR “true”
BUAE AR O 1 £
T, R [A]
True. HEHH
PR
character [d] string (_Fi21) | [A] string C_Lie) | [A] string ( 34D | 1 string #4524 | [A] string (_F34)
string 4 [H]
Boolean False=0, True=-1 | False=0, False= “0”, [F] string (/i) | False=False,
(#/& Byte, | | True=-1 True= “-1” True=True
& 255)
Unassigned 0 0 R [F] string (7£3/1) | False
Null S GRS GRS ] string (Zeid) | 515

T E S TR AR AP 23 1 H AR A i U (K KB, e R IR 648 51 & EVariantError 54

System H1.7C 5 W [¥) TDateTime S 4L

AHREPR I FAR RN, Y TDateTime ¥ 45 A AT He A, e

T A Double 7Y, 1Ay, S s A R B A4 )y TDateTime B, & 5644l Double, #R )5 41 date-time
RGN e o TDateTime i, AT XSGR B Ry datetime fH; 4 Unassigned
{0y TDateTime I, B 11 S A lCREAY 05 48 Null fE4%#:0) TDateTime & 51K 5 «

£ Windows I, ¥ Variant 51—~ COM 4%, LA el A4 2l 2 B U (R BRIV PR I8 e 1
Pt Qg BRI . I R BTN, 515 .

Variantsin expressions (FRiAzXH ) Variant)

BRI~
MM FHGE Null WER K Null; 5 — Mz H 808 Unassigned 151 53
NSO Variant, WS — /My Variant.

B A R IR e s A oE « 0, EH TS GAFY AR Variant 2 A 240 . i,
41 VI FI V2 & Variant 282, 3 8O s2 3, A V1 + V2 iR BT SEEUE Y Variant. {Hi2E,
i H Variant, R0 DAYE Z iz S rp 4G WA TEES R AUR A R VFIRME . nTREITS AL T, g ieds i 72
Variant type conversion H1 5 45 (B U e ANUL L I Variant, Ebin, 47 V3 R V4 CERJE Variant 2874) 435
Lt — N R — AN, RIA VB + VA R BN EEHUE Variant, {EIsBRT, 207 B i o0 3

isAlin, PraisSara ] LMEH] Variant /1 hia 54, X Variant [(#AFR 9] Variant {f; #5747
fE sl 3T
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Variant arrays (Variant #(41)

PRASREAT — N30 1R i A A R S Variant, HUMARZ K&, 3l i H VarArrayCreate 5Y, VarArrayOf Pi#5
2 K65 Variant 24 . than,
V: Variant;

V := VarArrayCreate([0,9], varinteger);
BB Variant 241 (KN 100 JFIR4S Variant Vo AR S100 VIO, VI1], 454%,
HAREAEL A ) — AN TC RN var 28, Variant 204 2 AT A A R .
VarArrayCreate 1 () 55 NS HUL BAIERIR A (2R, EAFRXURMYIE, Z7% VarType. /Kt
ANELn) VarArrayCreate 143 varString,  ZEA1 #7477 28U Variant 2441, {1/ varOleStr.
Variant BELEAEA ANA KN 4EBCRIBEREE I ) Variant 2041, Variant 411970 7 LLE T ShortString
1 AnsiString LAAE Variant SEVFIATATEAY, Jf H, #75d] fEmiZR RS Variant, E R LR ULEA
ANFEIZEAL, ] VarArrayRedim s 30K 584 Variant 20410 K. e T Variant $041 bs v FE 6
i
VarArrayDimCount . VarArrayLowBound . VarArrayHighBound . VarArrayRef . VarArrayLock Al
VarArrayUnlock.
M E Variant 241 1) Variant #8245 57— Variant BUfE (S AL BN, 2N KA 9E5 DL BRI,
7 WA ZEAE P IZFERIRAE, B R A AFEERAEARAR AL

OleVariant (OleVariant)

OleVariant 2874 7F Windows fil Linux “F- & # 47 {E . Variant fil OleVariant [ =25 X 5%, Variant fEfu 5 H
AR A R BRI B 2R Y, OleVariant R 4054 Ole Hzhfbaeamie I EHERAL, &, X
S K B S TR i A R ) B0 e IR A3, T AN o 00 ) — ity 2 75 S0 AT b B AT T
AN B R (Ll Pascal AR, BUOHTE L Variant BB —FD B Variant T4
OleVariant I}, iz4TE220 4 Variant 4t 4 OleVariant FrUEEHE A i —H (Eln Pascal -4 H 4 4t
 OleBSTR 74 H1 ) L, #5— AN 7 AnsiString () Variant #4245 OleVariant, Ansi String 4% 2y WideString.,
4t Variant 124 OleVariant Z AL EhINF, i [T ) et 2 B S 1)

Type compatibility and identity (&3 MHEF—BMH)

Type compatibility and identity: Overview (#ti&)

SRR TR FIL SCREREAT AT AR, TRA T EX 73 LR SRIUAME IR A, eI — bk, R
AR A A

Typeidentity (CGRI—F(1)

Type identity is amost straightforward. When one type identifier is declared using another type identifier,
without qualification, they denote the same type. Thus, given the declarations

I —FVEARH H . 2 BB (WS A 5y — PRI A BN G IR, e AT A R R 22
XRE, T R e
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type
T1 = Integer;
T2 = T1;
T3 = Integer;
T4 = T2;
T1. T2. T3. T4 Hl Integer #RZFR1IA—FAL . ZHE B —FIAF SR, R ES type BT .
Et

type TMylnteger = type Integer;
BT — B A Tmylnteger, ‘&1 Integer AN,
BRI FH B AR I, e AR AR 5 W — AN [ RS2, e LA T 75 1)
type
TS1 = set of Char;
TS2 = set of Char;
B T RPASH 2R, TSLAI TS2. U, AR &+ i
var
S1: string[10];
S2: string[10];
BUEAAF AL & A R R, {FH
var S1, S2: string[10];
ak
type MyString = string[10];
var
S1: MyString;
S2: MyString;

Type compatibility (GEEIFRA M)

TR H MR WA 23 R — AT, AR A e A1
RN A SR Y

BT R AR

—FPRA R T — R SR

PRAN IS A2 (] — P A 2 1) 7 SR

PIANER LR A28, IF FUE AT IR S e 1

AN A& packed-string 257, JF HAAHIREH Moo %
—ARETFRRRA, ST packed-string #il Char 287

—ANE Variant KA, Fi—ANEEEL S R PR RS

PN R B R, JFH—ASkRA T (k) 55—

—ANJ& PChar = PWideChar, 754N O NARFFUAIIFFF %4l (array[0..n] of Char)
—AN& Pointer CERAAREND AL, 5 — AN RATfIHREN 2

PIAN A — R R R 4R4EE, I HIFE T i dsfi m 7-{$T +}

PR I R, e A A R R BIE A, IF B EWAN S BRI H AR R .

Assignment-compatibility (BUEIRZME)

IRAE B NEAE —FIRFRR R . T2 — AR, T2 2RIk, 47 T2 fEAE T1 R HETER A, Jf
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H A TRH—ASA AL, W) T2 AR, T1:
® TLAIT2 &R —FIEA, FtHA R ST i & SO R g f S
T1 R T2 JEHe A A P2
T1 Rl T2 #B 2 54
T1 A SEHERAL, T2 JEaHkm
T1 /& PChar BT 45 FR 2R A, M T2 & 74 i i
T1 R T2 #2745 eh A
T1RFFFHRIA, T2 &5l packed-string 27!
T1 R A KHEM, T2 A PChar X%
T1 R T2 J2 3751 packed-string 2844
T1 R T2 A ARG R
T1 R T2 2 REH 81
TLR T2 #0228, Ryl RA, JFH T2407KH T1
T AMEOZA, T2 258 TL A%
T1 /& PChar 8¢ PWideChar, T2 f&—/ 0 MrJFUHIFF 544l (array[0..n] of Char)
TLAN T2 2 A R (SR EE f T, — DR EEOS R AR SR R 2R
T1 /& Variant 874, T2 @88, sEf. AR 257, fiRkaid ngen
TLREH S8, PR FREAR/RES, T2 /& Variant
T1 J& IUnknown 5§ IDispatch £ 11257, T2 J& Variant 287 (45 T1 J& lunknown, T2 {287 4t
W& varEmpty varUnknown &%, varDispatch; #5 T1 /& Idispatch, T2 288 gatid DA% J¢ varEmpty
o}, varDispatch. )

il

Declaring types (FREZEE!)

Declaring types (7 B2%])

R IRE ARG, RS IR A R Ay
type newTypeName = type
XHL, newTypeName s — M RUHIARERT. LLlm, 452 R iR 75 i
type TMyString = string;
PREUAT LS B A
var S: TMyString;
N RABREFTHIVE AR S R WA S (FREFIRALERAL ), B BLASBISR UL, IRANBEAE A ] — Ml
IS PRI ] E
AN C A RS SR R, wiEdEEE L ORI 4 . X, 76 T A
type TValue = Real;
var
X: Real;
Y: TValue;
X MY JETAHFMEA, AESITH, BT IMEX 5 TValue fl Real 87, Xl #4724 X, HUW R
SE SCHRAL H 2 A RTTI (Runtime Type Information), Huain, 53N — N @ Egmif g, X
gy CRFARRT M CANRIRAL ARG T XMEALT, AR ]
type newTypeName = type type
il
type TValue = type Real;
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K s g A QDA KB R Y TValues

Variables (L&)

Variables; Overview (i)

AR MRS, ERMEREIRIT NS . W — MR, BREAATIMIER AR, IRAER
RPEEA RIS AN AF R XA B AR BRI A s, RO e 88, e mmt & s
TG PSS I PORE E A ARG R i

(UTFTAERE (Delphi HEARFMY

Delphi H15E SCHIZE KR 73 225t System Al Sysinit HocH (I HAR & . XA TR O : W
MR R AL System FocH ISR MAA B O Sysinit HITHIEIA . HIRFIE A et 4,
A LA ST . AEZ U RA NS, Hoe4s Delphi & ARR IR . He s (Self Al Result)
N E TSI, AERRIARD

Declaring variables (FEEIZE &)

Declaring variables (FEIZE&E)

AR R R AT
var identifierList: type;
XM, identifierList o2 i SRR ITHIA B EFTIFIZR, type RAEMTAH I, tln,
var |: Integer;
P AR AR & |, T
var X, Y: Real;
AP RE X ALY, BAT& 4 (Real) K7,
T AR R W s S ST AR T SRR var
var
X, Y, Z: Double;
I, J, K: Integer;
Digit: 0..9;
Okay: Boolean;
AN, AR e b A ] AR AR A, T AR R I Al R AR . AR AR R REAE P I AT
Wisatl, AL HEE
var identifier: type = constantExpression;
X, constantExpression ;& T type FE Y [ R IAZ . FT LA T 75 B
var |: Integer = 7;
T R IR A

var |: Integer;

| :=7;
[FII P 2 A Akt (Ll var X, Y, Z: Real;) INVRREQUIEWIAATE, Variant FISCHF R A it 7 0 AN fig
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WItHA .

WERAREA AR — R, st eVIai oy 0. A, AREAES R AR & N2k T 4]
itk EATIE LI, BRI EA— M.

MR AR, URIEEDBCNAE, AR EATAH R, XN AR, el R, el
WA TRTFEL GRHENRD Rt hmr. T RERNAENELZHERE, 3% Memory
management.

Absolute address (&%} Hihl)

PRaf LB — AR &, e AN RN E AR . BEXARURE, A WIS B AR BN AR
AN E IR H T absolute, JEIHITHIE —NOAEAE GERTAEYD A8, o,
var
Str: string[32];
StrLen: Byte absolute Str;
feE AL & Strlen A Str (gHHE 4R . UG RLEART R 2 — NP A E AR R K, StrLen AL Str
R
fii ] absolute /I AREWIIAL A, MARRA G ILE /R (B absolute — R ).

Dynamic variables (Z1&ZE)

Rar LA H GetMem 5 New i FER GBS &, XM RAKEP AR ALE, ENARAZERE, —H
RO 7 IXRE— AR, IREN SRR RICE I NAE. (] FreeMem KRBt GetMem G i 1) A8 i,
fii ] Dispose BT H1 New G i)z & . Hoe aefEH T3 &% B PR fEE] R H5 ReallocMem. Initialize.

StrAlloc 1 StrDispose.

BARK AR SRR S84, Variants DL DS fE e I B &8 &, (HEATM N f7 2
H 2 E BT o

Thread-local variables (2R E)

R R (EREE) HT2EBENHRETY . &RRHEERT2RALRE, BRTHITIREA L
P H ORISR 3% U, ABEAILE LA Eq]. A2 R =R, {#/] threadvar, 1A
J& var, bt

threadvar X: Integer;
AL
o AREHBLELFE B Bt
o AREESHIIHN
o  NEEIRE absolute J575 7
ABE QR B PR I AR A &, MANBEAESN AT AR A &= (B 78D
Mg as & H M sh &L R, KRR a2 shA854dl. Variants fiEE L, feki~ B threadvar,
{B& 4 A BE B BB BN AR QIR A HE N A7 AT IR IR SE R A &, IREAM TTRIEA 1)
WAE. tot,

threadvar S: AnsiString;

S := 'ABCDEFGHIJKLMNOPQRSTUVWXYZ';
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S: =" /1 BT S AR AAE
(FRAEHE—A> Variant #'E 2l Unassigned. 8% M a@h & E A W E 0 nil REEAT.)

Declared constants (FRARRIEE)

Constants; Overview (HEi&)

A JURIAS R T 55 M IE SR W< w87 B BT B (B numeral ) RN 777 4 2 (B MU i character strings
5y string literals), bl ‘Hello world!”; RS R A & U &, KRB —ME; A E X
i, W True. False flnils f)o, BABAARMNEE, e @E SR,

A R ECH S EL & (true constants), B 2T & (typed constants). 1% i f K EALL,
R AN [ (R R0 5 S FH AN TR B H AT

Trueconstants (E & &)

True constants (E#5&)

LR DA WIRIAR R, SRR .t
const MaxValue = 237;
AN MaxValue fF i, B IR R 237, AR RS
const identifier = constantExpression
XHL, identifier AT bR, constantExpression S AN HIATRE g i as e T 0 (%
Constant expressions 35 5 215 K.
47 constantExpression & [0l — M FAEL  ARBEAE AR 4 et s pg 2R Y. et
const MyNumber = Int64(17);

A — AN i MyNumber ()9 &, B REE0N Int64, {Hob RS 17, AW, FE R R AR

constantExpression [#2 %,

e { constantExpression ;&> CH ) FRFH, BIE EHEM R R HAN: & (FED)
TR 1, SRR AR R A 1
e 47 constantExpression /& SEH, B RIS Extended. 4B AEEEEL, CRIRBUN R R TR

WRIE (16 #4HD HEYE (10 #H)D i
-$8000000000000000..-$80000001 -2"63..-2147483649 Int64
-$80000000..-$8001 -2147483648..-32769 Integer
-$8000..-$81 -32768..-129 Smallint

-$80..-1 -128..-1 Shortint
0.$7F 0..127 0..127
$80..$FF 128..255 Byte
$0100..$7FFF 256..32767 0..32767
$8000..$FFFF 32768..65535 Word
$10000..$7FFFFFFF 65536..2147483647 0..2147483647
$80000000..$FFFFFFFF 2147483648..4294967295 Cardind
$100000000..$7FFFFFFFFFFFFFFF 4294967296..2"63-1 Int64

N 2 R R T
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const
Min = O;
Max = 100;

Center = (Max - Min) div 2;

Beta = Chr(225);

NumChars = Ord(‘Z") - Ord(‘A") + 1;
Message = 'Out of memory’;
ErrStr = ' Error: ' + Message + '. ';
ErrPos = 80 - Length(ErrStr) div 2;
Ln10 = 2.302585092994045684;
Ln10R = 1/ Ln10;

Numeric = ['0'..'9'];

Alpha = ['A'..'Z', 'a'..'2"];
AlphaNum = Alpha + Numeric;

Constant expressions (HEFRIER)

HEREREAREX, FEFESASHPATREFREET TR . W EREEHE: HE (numerds).
TP R (character strings); LU I MZSRAUNME; FrPkH & True. False Al nil; DLACHH LA 12870
(0B E F R AL SR IE S R IE X . W BRIA ARG & Fa 8l sl ek 20,
Bkl 2 VR R THT D PN R A

Abs High Low Pred Succ
Chr Length Odd Round Swap
Hi Lo Ord SizeOf Trunc

RIS E XAE Object Pascal ITHE BT T RIZ K. Wliatba i it, 2 TR SRR
R F AL FEEBRINSH. 1S case WA LUK GE UL MR H i, ARG 2 RIA .

NI R ARIA S T
100
"
256 - 1

25+1)/25-1)
'‘Borland' + ' ' + 'Developer’
Chr(32)

Oord('Zz") - Ord('A") + 1

Resource strings CE Y FZ/FE)

BRI AT BRI AR SR B R B AT AT SO R, BRI, AN ET R IR R B e . RTHE 2R
K, 2% Internationalization and localization UL A2 & #5525
BEIRFAT I A WR B B, R T resour cestring A const. ik U4 T AT I AL A H R R IE AU
HiR el ffdie ted,
resourcestring
CreateError = 'Cannot create file %s’; { for explanations of format specifiers, }
OpenError = '‘Cannot open file %os'; { see 'Format strings' in the online Help}
LineTooLong = 'Line too long’;
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ProductName = 'Borland Rocks\OOO\0OQOQ';
SomeResourceString = SomeTrueConstant;

Dt 1 5 B S DAN 7] P2 TRV PR i 44 0 5% )

Typed constants CGREVE &)

About typed constants (& T-REH &)

AMBEE B, REFERAAMEA. Wi, SRR AR, R EA R H IR 2R IA .
TEBRNI{SI- M PR T, RAVH AR 788, SEBr b, B2 KA s, i EH 7 {$3+}
GiEds RN T, RAE BRI TR, EAEA BT L BRI A

BN I RE P B — AN 2R

const identifier: type = value

X, identifier AR AFRERT, type &FR T AN Variant KA RAEFIZRAL, value j&— type KA
k. thn,

const Max: Integer = 100;

TERZHNEOLT, vaue WAUE /M ERIA, HUUR type REA, dsx. IREEIRE RN, woiE
TEEEIA IR

Array constants (B4 &)

LRI &, R TR S SRR, (HZ A S R TT, XA 1 ik . e,
const Digits: array[0..9] of Char = (‘0', '1', '2', '3', '4', '5', '6', '7", '8', '9");
B AR & Digits, A7t — R I £ 4l .
O SEHEF RN A H MR R R R H, PR, 57 SRR 7/ 854l P
T R A B AT DA S R S
const Digits: array[0..9] of Char = '0123456789’;
LOE A2 R, U dERE IS SRR, ARSI, tdn,
type TCube = array[0..1, 0..1, 0..1] of Integer;
const Maze: TCube = (((0, 1), (2, 3)), ((4, 5), (6,7)));
BRI Maze %4, X H
Maze[0,0,0] =0
Maze[0,0,1] = 1
Maze[0,1,0] =2
Maze[0,1,1] = 3
Maze[1,0,0] = 4
Maze[1,0,1] =5
Maze[1,1,0] = 6
Maze[1,1,1] =7
K H AR S U R AL
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Record constants (it # &)

LR AN E R, 72 S TP fieldName: value T UK 5 BN 7 BURIME, B4 BOUT 2 SRR T .
BT BUE L AUE R RIE N TBAN RN AR R, A tag 7B WRAZIHR 2 B
{H; HiA A Variant #7r, A7 tag 7 BUEE ) Variant 4 RERIB{E -

2R
type
TPoint = record
X, Y: Single;
end;

TVector = array[0..1] of TPoint;
TMonth = (Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec);
TDate = record
D: 1..31;
M: TMonth;
Y: 1900..1999;
end;
const
Origin: TPoint = (X: 0.0; Y: 0.0);
Line: TVector = ((X: -3.1; Y: 1.5), (X: 5.8; Y: 3.0));
SomeDay: TDate = (D: 2; M: Dec; Y: 1960);
s R AR S SO R AL

Procedural constants G EH &)

LR AR, e G AU RRAGA K s e fE 42 5. e,
function Calc(X, Y: Integer): Integer;
begin

end;
type TFunction = function(X, Y: Integer): Integer;
const MyFunction: TFunction = Calc;

2 e XL, ARV ] RR N R BE A I R MyFunction:
I := MyFunction(5, 7)

PRty PLgs — AN AR H R nil {H

Pointer constants (3844 &)

Y —AMREEE R, ARG EWIIA— N TR PR SRR AT IO, DA k. XA
=7 AFH@EERE. A nils FIERF R R (B9 RS PChar 88D, thln, #7 1 & — Integer
R4 JRAR R, ARAT BLXAE A ] — AN H
const Pl: NInteger = @l;
KA 4 R AR AR BE (code segment) [1—314), Yt BEMRHT & HUME, BRECRN4 )R =t 2 —F.
const PF: Pointer = @MyFunction;
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DRI A 5 B AN H B A 4 Ry i b AT A0 I, P AR B A FH o B A R Rk W) ah A — > PChar 5 i
const WarningStr: PChar = '‘Warning!’;
JaiRA R (FEHEAR T L) B E (FEHER AL e A BRI A P T =
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Procedures and functions (2 F0e5%L)

Procedures and functions: Overview (#Hi&)

AR B SRR A IR Croutine), BT B S ITER)ER, BEAEREFF AN T o pR B EAE AT I

REIR [Pl —ME, TR FEARE .

PR e 0 T BEIR [DHE,  EATTRETIAE I A is ik b . b,
I := SomeFunction(X);

i H SomeFunction Jf H A& 45 Fk4y 1. R B0 FHASBE B BLE R B A 1 0

AR RER A — AN e i), JFH, R EIEER (($X+D), RBOH ALl tean,
DoSomething;

i Fl DoSomething %12, # DoSomething J&—/NER%, "B FRIR [FI{E #2005 .

PR pR e VA R ]

Declaring procedures and functions (FEREZFZEFIRED

Declaring procedures and functions: Overview (M%&)

P R R E N, R S A RR, S B FIRAD, WO R T, B IR BIE 2R
B, XA IR N IR ARk (prototype. heading. header). )Gk AEH —AMULH, 24
REFEEC PR B B, AT ST . X AT R B R R s B REER (body. block)

FrRUEIRE Exit o] HILAEAT A REal ph 2, & 4 AR BIRE I BAT , I 7 RITHERE P4 il [ )45 R 1 FH 11
Ji e

Procedure declarations G FEREAH)

AN RE R A WA T R
procedure procedureName(parameterList); directives;
localDeclarations;
begin
statements
end;

X B, procedureName &A1 5 2 br G 7T, statements & — R ATEA), 2418 R B AT AT

(parameterList). directives;, Al localDeclarations J2& iJ i 1 .

o T f# parameterList 15 5., 155 % Parameters;

o HLTfi# directives ({5 5, 155 % Calling conventions. Forward and interface declarations. External
declarations.  Overloading procedures and functions. F1 Writing dynamically loadable libraries. 413t
BEMERT, W TteImIT,

o localDeclarations 5& X R #ibr& AT, T AR ER{EE, 2% Local declarations.

XL ANk R A W

procedure NumsString(N: Integer; var S: string);
var

-79-



Procedures and functions

V: Integer;
begin
V := Abs(N);
S ="
repeat
S := Chr(V mod 10 + Ord('0")) + S;
V :=V div 10;
until V = 0;
ifN<OthenS :="-"+S;
end;
g LA, IREEGOX AT ] NumString i 5 -
NumString(17, MyString);
XA R EE “177 TEE MyString CE R 2iE 757 AR D .
TR R E Ay, ARaT LAMEEHIE local Declarations #6573 7 BH 148 s FI B AR A& AT Rt BeAH S 501
KPS EA R BTG N A S S HIEE X T —HREA R, Prik, AZE local Declarations
B> BB AR defa s RIS AT DA TR R A B A S B P AT AT AR AR AT

(AFAEME (Dephi HARFM)
BT R AN T R R R N B A G B R 2 P, BT MR TCIESRA EA T e . — 2R (i Exit)
ARG R TES PITE AR, (HENA R OGS, RmT LU e R e

Function declarations (REREF )

BRI WAL R A I ZRAL, B 1 e i — Nk [ R SR NR [ . eR280P WA G B A
function functionName(parameterList): returnType; directives;
localDeclarations;
begin
statements
end;

X, functionName AT H HARERF, returnType ;&LfT5AY, statements it — RATER), i H K%L

e AT (parameterList). directives, A1 local Declarations Je: i 1% £ «

o T f# parameterList {5 5., 155 % Parameters;

o HLTfi# directives ({5 5, 155 % Calling conventions. Forward and interface declarations. External
declarations. Overloading procedures and functions. F1 Writing dynamically loadable libraries. 415t
BEMERT, W TteiImIT,

e localDeclarations & X Ja#litr& 47, 2T ERIMEE, 2% Loca declarations.

BRI P T ) BRI B AR R R s 7ETE A B NS, /R AT LU FHAE local Declarations #8435 W] 1) 4% &

FILEFRERT. SHBER TS TR, DUSREGS s B T A AR &S fF . BRIk oh, B A s

WA NRPR AR, BN B & Result —FF, A7 bR B IR [

Ea/ip
function WF: Integer;
begin
WF = 17;
end;

FE ST A WE SR8, EWRCEEMZSH, JF HIRIME RS 17, EA0 R i 75 B2 AR R Y -
function WF: Integer;
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begin
Result := 17;
end;
T AN B R e R
function Max(A: array of Real; N: Integer): Real;
var
X: Real;
I: Integer;
begin
X := A[O];
forl:=1toN-1do
if X < A[l] then X := A[l];
Max := X;
end;
FEVERJHLAER, RAT LA 45 Result s e ZOAA I, H ZEXAMIE S R0 R K505 WY 1 30 [ 1 288 2R AH ) B
Ao SRR PAT SR, Result 23R8 £ 44 B o B3 A0 24 1 s B0 [P . B,
function Power(X: Real; Y: Integer): Real;
var
I: Integer;
begin
Result := 1.0;
| :=Y;
while | > 0 do
begin
if Odd(l) then Result := Result * X;
| :=1div 2;
X := Sqgr(X);
end;
end;
Result H1es 844 B2 & os []—MiE, ik
function MyFunction: Integer;
begin
MyFunction := 5;
Result := Result * 2;
MyFunction := Result + 1;
end;
IR ME 11, {H Result FIR 4 JEA R RE G2 IR, e84 AR TR A R 2 1IN, g e g e
FRERE: CfAfd) IR OitfR Result)s ZEARMIEHAL T, G PEASHE B ARRE A0 B 9 A o i)
Result, ‘&I LMy R M Eiaf ., KA, Satidas. Kol EEIR .
HERM T REEE {($X+}), Result 7EREA KB P RBa S 7= 1, AR E R A e .
BB 4 Result sl ek B A4 e, RERPmbah ol 1, D R 5K IR AT 4 € X Cundefined) .

(A FAERE (Delphi HEARFMY

TEAZPAT B EHGE FOE R PR ATESR W EAER AP R R H P AT ZL, D A & R
B LMK AMGE W R (HRR R ICIESR A N B e Bk
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Calling conventions (I Z15%E)

7075 Bk FE B R E i, AR AT DU N T 4R R 72—k Fe IR £ € register . pascal. cdecl. stdcall
LK safecall. Ebfm,
function MyFunction(X, Y: Real): Real; cdecl;

WHZEPE T S H AL HIRR Y, e T NHERR T IR 24, AL 88 S 50N S5 A7 2 AT

DL R A 5 A BE o BRIA B FH 2 € 42 register .

o register Ml pascal WM/ B4 AL SE, WE v, SA USRS J I, mAIAn
SRR o WOt AL, cdecl. stdcall 1 safecall i FH AT 31 224433 25

o R cdecl PAH, I FERI R AL IR [0 Z B AHERE T REBRZ L, MAEH cdecl, 4 FHIR BN,
MHERE TR BR S 4L

o register WHREMEH 214 34> CPU Fifras b 40, iy Hoes i FH W) A4 HE R AL 14 2 4

o safecall WHSHL T S “BikiE”, 4 Windows R, ‘&S2BL 7 #EFL ) COM 4 il 40

T T PR A O Y £ BEAT TS

BT ZHIRF Clean-up TR EESH
register L eft-to-right Routine Yes

pascal L eft-to-right Routine No

cdecl Right-to-left Caller No

stdcall Right-to-left Routine No

safecall Right-to-left Routine No

BRI register AR A 801, BROA 08 ko T B0 HER 450 (stack frame) (U7 In) A AT IR L 7
U register); MUK A CICHH 45 3L FE (W s 3RS, cdecl & IR W%, M AME
FRBS I, A stdcall #1 safecall . 7 Windows ', &%t APl {{i[f] stdcall #1 safecall, JLEHAE RS
W HAE I cdecl (17, stdcall H cdecl BHAEZD.

WU 1 7 b At T safecall; R pascal 24 T Ja Ak, T8 2 T Z5E 1
fi &, 2% Program control .

fi7~7 near . far Al export A7t 16 i Windows ZwfeHr, &A1 32 AL R 3EA R, PR EATEN T M
Ja FERNE

Forward and interface declarations (Forward 7= B F0$EE 1 #  F=
iD)

77 W R e e S, T forward Fi7n F BURBIFRE P (RO Jy AR & A B AiEA)D, L,
function Calculate(X, Y: Integer): Real; forward;
XA T — ANy Calculate (162, 7t forward A H S RN M7, BIRE DA Z0EEA T 52 A, CdE 4
T, Calculate & S W E EERIX A
function Calculate;
{ declarations }
begin
{ statement block }
end;
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W, XE WA B A R 1 S ek R PR R, (H G XA, e ZUR forward
PSR A (B T BRIASHRe e 2% ) . 47 forward 75 B & — AN B 0k B el s 2, 000 Z007E s S
HEHT A S S

7t forward FEHRIEIE A2, BRT AHAMARAHENE. & XA LUE external B
assembler, {HANGESE 534K forward A H .

forward 75 B 1) H 02 ek P2 sl ek HObR S A7 (A SR AT, X R VAR el SEBr o L2 T, e i R pR
BT AT o BR T REAT/REE R HBA SIS A, forward AW AH ILIE I - (mutual recursion) 7
I DA o

ERITINEE L (interface) #4), forward FR/RF2 A VR, Had, B kR kalpm ek, &A1
AT A A5 forward 750, AT 52 SO B2 IAE SEBL (implementation) #4) . 7E B TGIMHE 11365y
FIBIRE, ARG S AT AT AL B AR AT LAvs s T AR SR e s e el R 7, XSS R
AT LAY R 1) o

External declarations (External =HBH)

FEA W R e 2, 1 external $i57- - BUARBIRRE D, BE A VFURIHIARE P20 T BE B R o AR 7
ALK H H AR ST s &A% (dynamically loadable library) .
LN AR H S H CHR N, SMEH] varargs fRs . HLn,
function printf(Format: PChar): Integer; cdecl; varargs;
varargs fa/nF HBEH TAMTHIRE, HF H LR A cdecl 1 L€ o

e Hbr 30t
SR H AR SR BIRE, 1B FSL (BSLINKD gaitasfi n 790 H s SCHF R BRI AR b . B
n,

7£ Windows T : {$L BLOCK.OBJ}

fE Linux F: {$L block.o}
2 BLOCK.OBJ (Windows) &% block.o (Linux) #EF:EIFEFECE rERI 0. ARG, 75 BIARALI A 1)
BRI KR I 7«

procedure MoveWord(var Source, Dest; Count: Integer); external;

procedure FillWord(var Dest; Data: Integer; Count: Integer); external;
LLE, MREkAEE ISRk 1 BLOCK.OBJ 2k block.o ) MoveWord i1 FillWord 712 T
B A, 28 AR ) B TE 5 90 5 AN, VRt n] BLE 44 Object Pascal J5AXA% HH8CE:
Egis 5 5B . X TXI7HMAEE, 2% Inline assembler code.

MR
BN AIEHANE (sosi.DLL) FAHIFE, foan Fig X e nr+
external stringConstant;
JRAE— AN 1E AR Sk B R Bk i R . X L, stringConstant & FH 505 |5 Rk K 1 BE SO & Bk B,
7£ Windwos T
function SomeFunction(S: string): string; external 'strlib.dll’;
M striib.dil 5 A —ANIH 4 SomeFunction 1) %% .
7E Linux T,
function SomeFunction(S: string): string; external 'strlib.so’;
M strlib.so 5 ANl SomeFunction 1) e84
FEFAGIRENS, BRI AR A RN RARIZFEAS,  7E external 4575 5 iR € B 1 5G4
PR

-83-



Procedures and functions

external stringConstantl name stringConstant2;
X, H—A> stringConstant 25 H T FESCAFIR A FR, 55 A stringConstant A2 {511 F2 11 J5U 45 44 FK
7E Windows F: b, "R+ M user32.dll (WindowsAPI [—343) SN —A R $.
function MessageBox(HWnd: Integer; Text, Caption: PChar; Flags: Integer): Integer;
stdcall; external 'user32.dll' name 'MessageBoxA';
BRI SRR 4% B 2 MessageBoxA, {H S N 44 5 J&: MessageBox.
PRAT DM — DAV 4R, KA IR ZE 2 N7
external stringConstant index integerConstant;
IXHL, integerConstant J&fii i (export table) H TR 5] .
76 Linux R bl R A A libc.so.6 S AN— Mt R AL
function OpenFile(const PathName: PChar; Flags: Integer): Integer; cdecl;
external 'libc.so0.6' name 'open';
PRI R AR 44 PR A2 open, (H3 N5 44 FK 2 OpenFile.
TEARI) NI, SRR AR A PS8 E, I HOR/NES — 80 HAE UG T XS B RE s, &
MTR—RAR I KAPNER]
KTEMNEZELE, 15§2% Libraries and packages.

Overloading procedures and functions (E IR R HO

%%@%ﬁﬂm%%f—¢¢%ﬁ%%zﬁmﬁ,ﬁwﬁﬁﬁoiﬁm&ﬁﬁﬁ%mmmw%%?,%
EATEARRBS YL, i, 2558 N1 A
function Divide(X, Y: Real): Real; overload;
begin
Result := X/Y;
end;
function Divide(X, Y: Integer): Integer; overload;
begin
Result := X div Y;
end;
XEEF AR T RRE,  EATTAI A Divide, EIANFEZEASEIZE. 2] Divide N, i dsild 7
SRR K e AN BB i . tbdn, Divide(6.0, 3.0)iH %5 Divide B3k, & HISEE
S,
You can pass to an overloaded routine parameters that are not identical in type with those in any of the routine's
declarations, but that are assignment-compatible with the parameters in more than one declaration. This happens
most frequently when aroutine is overloaded with different integer types or different real types—for example,
rigss — D EBGIRRAL BRI ZE: BTSRRI AT B 7 W] b I S HER AN, H SR 2 A
W$ P SEOE IR AR AR o X T T AR AR (S AR R U, X Dl
WORAE, b,
procedure Store(X: Longint); overload;
procedure Store(X: Shortint); overload;
FERFEDL R, BB AT, S 2K A S OB : ALid 4 & 1S 2 e 7 W I S J L
M, JFHAWIRSEGE BN GAAE, SEBUHSCIH S5 ¢ Extended 287.)
H AR A EIH H BRI 3 TToK, BRI, T T A 75 R 7 A G 1 A 2%

function Cap(S: string): string; overload;

procedure Cap(var Str: string); overload;
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(ENLS
function Func(X: Real; Y: Integer): Real; overload;

function Func(X: Integer; Y: Real): Real; overload;

EVEN .
LE IR forward. BAE S TTIRE 2 AN, AR E SO IR 3 A AR A Y ) 2
e
PR SR AE X 2> /N 2 AnsiString/Pehar L. WideString/WideChar 1 B2 FE . 7EXFMEIL T, P45
WO AR N native AT ER B AT R AN, a2 AnsiString/Pehar
procedure test(const S: String); overload;
procedure test(const W: WideString); overload;
var
a: string;
b: widestring;
begin
a:="'a';
b :="b";
test(a); // i String A
test(b); // i widestring fixAs
test(*abc'); // AR String fRA
test(WideString(‘abc')); // i widestring i
end;
LE 7 E R BIFER A Variant 28BS0, Variant RGN EL i SIS m ], RS o g S8 L UL id
Lt Variant B4 15564 . If a Variant is passed into such an overload situation, and an overload that takes a
Variant exists in that parameter position, it is considered to be an exact match for the Variant type.
OO VR S AT R . 7 s SRR I K/ NEAT RIS, WrRAE TR I, SECSE BRI 3 K77 s AN 58
AV A —A Variant B S4, WERH Variant 88, AR IR/ SR8 (the Variant is
taken over any smaller float type) .

te4n
procedure foo(i: integer); overload;
procedure foo(d: double); overload;
procedure foo(v: Variant); overload;
var
v: Variant;
begin
foo(1); // integer fA<
foo(v); // Variant g4
foo(1.2); // Variant i 4 (float literals -> extended ¥ /%)
end;
A7 H foo 1Y) Variant iicAs, 1A double filiAs, PAICA &% 1.2 a5 /2 extended 2871, ‘& Hi1 double
FKIATEAILAL . Extended F1 Variant KA 584 VLHE, {H Variant SR IE ] L4 double 28714 LE
extended 2RI T /M),
foo(Double(1.2));
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XA RBFEHAEAE ], VRNAZAE 45 AL H L
const d: double = 1.2;
begin
foo(d);
end;
L A AR IR, R double AR .
const s: single = 1.2;
begin
foo(s);
end;
ARG 2 A ] double RRAS, AT T Variant, single Fl double S ILHL,
P ARG RE N, B AT SRR Variant 8B (IR aF Ak, AR AR W Variant FRASIE [FI,
JbF—FhiFE A28 (Single. Double. Extended) 75— MilAS .
AR EEIRE AL BN S E, B0 ARS8 . S TEZRX MG R, 1HZ% Default
parameters and overloaded routines.
Tk AR BRI PR e B A4 FR, R D AR A 52 m . Lhan, Unitl.MyProcedure(X, Y) - GE
FHAE Unitl Soc B W EEIRE, 47 Unitd s 8 M35 8 124 PR LS S EOHDLBC IR IRE B er R A .
K TAER MR R R RATER T, 5% Overloading methods; ¢ T 7E =2 Fe h gy I R, 1
Z:7% The exports clause.

L ocal declarations (&7 0H)

PR AR B R AR 22 LU W] R AR 0, ENTHAEBIREITE A e . IX BT DL H R, BB
BIRE Ao SRR bR a5 IR A el BRI 7 7 W E R Bl RE o

RERIE
AN, BRBCHISRRAEE B R W b 5 JU R s BORd A . edn, R A ] T4 DoSomething
e, B —MrkEER.
procedure DoSomething(S: string);
var
X, Y: Integer;
procedure NestedProc(S: string);
begin

end;
begin

NestedProc(S);
end;
REIRE A1 P B BR R AE P ) e i R s ek i, AE AT 7, NestedProc HfEfE DoSomething A

T
KT HREBIFE)SLBr Y, 152 % SysUtils HLIG ) DateTimeToString 1 7% . ScanDate p& %5 LA & H & 9l .
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Parameters (&%

Parameters; Overview (HEiR)

REZHOIR AR ECL S SR, e, ek

function Power(X: Real; Y: Integer): Real;
W, SR E(X: Redl; Y: Integer).
ZHHVE RS EE, WE R SRITH —RINSEGEY . A AP S dE S 0T,
RZHAHFOF R — D E SN IRBER SR, LG0T DEOAME. S8 %20
S IR ERT o AR —A U] RE LU I — A OCHE AAE N AT 4. var . const HiI out (2% Parameter
semantics). LLun:

(X, Y: Real)

(var S: string; X: Integer)

(HWnd: Integer; Text, Caption: PChar; Flags: Integer)

(const P; I: Integer)
SR HFRSe T W BIRER LA S EOECH P RIEAE . 35— MBI S, ] 2
W5 FIAR G AT H14

procedure UpdateRecords;

begin

end;
e PR s R A, S8 CRIEE— M i X R YD) Gedl AR R AR &, 6 )ml A B b AN B
B4

Parameter semantics (Z#3E )

Parameter semantics, Overview (HEiR)

SR T LR 7 AT 73 2K

o HABHU N vaue (BUESHD. vaiable (EEZH). constant CHEZSHD X out (out Z3D),
BRINEBES B R8T var. const LUK out 43 IR R ESHL. HESEM out B4,

o HUHSHUE AR, M ESH. BESEHR out ZHE T LUEH KA, BT URTERALN,

o HASEAFEHRMN

ORI LA AL & SR SR AL (s BRI AR S 5L i

Value and variable parameters (BU{ES BB ESHD)

REBZHGEHESH RN R BSE (var). HESHOE B LS, A RS Huld 5] %S
LT RX AR MRS 8 T I eR

function DoubleByValue(X: Integer): Integer; /1 X ZHE S
begin
X:=X*2;
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Result := X;
end;
function DoubleByRef(var X: Integer): Integer; /] X EE =S8
begin
X:=X*2;
Result := X;
end;

X AN bR HR [ [ AL R 45 5, {H U 35 =4 (DoubleByRef) AEMUARAL 4 AR B (04E « BRI AT i ke
W FH R 2L

var
1, J, V, W: Integer;
begin
| :=4;
V 1= 4;
J := DoubleByValue(l); //1J=8,1=4
W := DoubleByRef(V); //W=8,V=8
end;

XL AT IS, 1445 DoubleByValue 248 |, ‘& IIE AN FRATHI UG IR 25 & B2 AH [ o (HAL 25
DoubleByRef 17405 V, & A I
BESHG R AR R, SN EL a d BE s sk B e . A4 N R B E R E S E R 8,
BRI A B B — AN UL, ORI DU B AR AR B e, JF H, SRk BRI, XA D
S R T
M5 —J7 1, ZRSEEUR M RE AR 5D, SRR IR I I, 78 e B R o e 11
MO OR R, (AU SEAA AR S T 1E 5.
R[] — MR B PAL LI AN SE, WASEIE & 1#E DL, Xl i) 515 B .

procedure AddOne(var X, Y: Integer);

begin
X:=X+1;
Y: =Y+ 1;
end;
var |: Integer;
begin
| :=1;
AddOne(l, );
end;

XA PAT S, | I 3.

WERGIRE W] T —A var 40, IRD04 G — DM RERIBME I R, i — s, R &
(typed constant, 7E{$H}IRZE ). dereferenced fREl. FBHE R 51748 H (indexed variable) . £ HijHI 1
#1771, DoubleByRef(7)< =4 441%, 1l DoubleByValue(7) & &% 11 .

ZH UL E S A E var S, fERIREPIT ZireE st & 0o,

Constant parameters (HES$0)

—AMEEZH (cons) HUE— AR REFE — DM HERR, WESEMEESEIML, HAeL R
P IRA RS H RS HE, AR E MERRESHES 7 — M. (HE, 98— %5 i 21k
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WEZHIN, PRUR AT MBSO S B JE PO
i const o Vign PR G L) BN 155 3 R A I S HACRE LA, BT kAN — A2 H a5 H
45 55— iR
1% B4 ¥ & SysUtils #6711 CompareStr pR%T:
function CompareStr(const S1, S2: string): Integer;
K4 S1 H1 S2 {F: CompareStr %A HAE L, BATT AT ELg 7= B O H = 24

Out parameters (Out %0

Out ZHNAESHIM, Wilsitkid. (H2, HMA out ZH, (A GIREM SIS EIVIMH b
2. out ZHEUUEN T, WAtR UL, & VR O PR A L, AR TR
tetn, 258 i Sk A

procedure Getlnfo(out Info: SomeRecordType);
MR Getinfo B, RAZ025 B A5 —> SomeRecordType 7 1) 4 i«

var MyRecord: SomeRecordType;

GetInfo(MyRecord);
{EARAE ] MyRecord 45 Getnfo f£i6/TA {5, MyRecord JJjg— 745, 1R Getinfo F'E /A3 2
[1)f5 5. The call to GetInfo immediately frees CEISUIAZIEE? ) the memory used by MyRecord, before
program control passes to the procedure.
out Z 25 FAE 3 A A G, Ll COM Mt CORBA. 1y H., 21 pf $ sl ik e 4% 34 R 41 Uh fh (1) A%
I, RN ] out B4

Untyed parameters (FTEREISH0)

2] var . const Al out ZHIN, ARAT USSR G CBUE S Hen iR e 2. than,
procedure TakeAnything(const C);
P ANl TakeAnything B Y, & UEZATAT RS H . ORI IXRE—DMIIRERS, ARANGE )
"B A% numeral or untyped numeric constant.
FERE A B B AT, RS HON RN R R . ZR AN TRIY S HOHAT A, IR 200 B ik
ITHA . WH, PR AR TR S HR 1 A R
NI AE Equal BB E RS, XA RN S P R E B B
function Equal(var Source, Dest; Size: Integer): Boolean;
type
TBytes = array[0..MaxInt - 1] of Byte;
var
N: Integer;
begin
N := 0;
while (N < Size) and (TBytes(Dest)[N] = TBytes(Source)[N]) do
Inc(N);
Equal := N = Size;
end;
25 58 N T 7
type
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TVector = array[1..10] of Integer;
TPoint = record

X, Y: Integer;
end;
var

Vecl, Vec2: TVector;

N: Integer;

P: TPoint;
PRAT AN i A Equal:
Equal (Vecl, Vec2, SizeOf(TVector)) It Vecl Fil Vec2
Equal (Vecl, Vec2, SizeOf(Integer) * N) Il Ee: Vecl F1 Vec2 [RIRT N STt %
Equal(Vecl[1], Vecl[6], SizeOf(Integer) * 5) /I Hb#¢ Vecl [T 5 NG E MG 5 ANIGH
Equal (Vec1[1], P, 4) Il % Vecl[1)F1 PX. Vecl[2]F1 PY

Sring parameters (ERFESHD

About string parameters (KX T-FE&KHESH)

HEIRAE R4 (short-string) Z4U, 76 BINANREFR € AT KR . ald i, 7
procedure Check(S: string[20]); // &z
PR R . (HE
type TString20 = string[20];
procedure Check(S: TString20);
SEHMM . Rk bRERT OpenSring B8 F 17 B il AR B IR 0 7 155 H 240
procedure Check(S: OpenString);
L PE A FE N F{SH- PRSP+ AE TN, 76 75 W ZH0n S string 457 T+ OpenString.
FLPAFH . OpenString. $H MISP 2 T ) Ja e Atk o BB ARG, A I P44 H SRt S X AR 1% L o

Array parameters CBHSED)

Array parameters: Overview (ffid)

LB B ZHO, IRANREAE A S EON A S RO U AT . B2, A
procedure Sort(A: array[1..10] of Integer); // &R
PR PR IR, (H
type TDigits = array[1..10] of Integer;
procedure Sort(A: TDigits);

SHBM . BAERZEAEIT, RS B IME,
Open array parameters (FFREAHSED)

TSN S EACVFAL B A RN B 2 [ el e . 208 SC—MERDT I S 5 e, 12
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P S H il ] array of type (AN array[X..Y]).
function Find(A: array of Char): Integer;
FEUTT — AU Find FORREL, SR R B ) A R R A IRk (] — M
HE: A SHIERERE PSS AAREL, e SORE.. B ald 7w, &
AT AR A R R AT T 5, G (AR T sh& 8l TR FUEsh SBA NS, IRTER
E N IRARERT
type TDynamicCharArray = array of Char;
function Find(A: TDynamicCharArray): Integer;
KT EhELAME L, 1S % Dynamic arrays.
TEGIREAR (body) Y, FFBCEUH ZHGEE T HIRL
o JUHEMMIREZMN O TTAR, 2 0, 25 AN 1, AKIEHE. druEp& % Low A1 High iz [m] 0 A1
Length-1. SizeOf & HUR Ml 25 1 T ) 52 B B 4L 1)K A
o CEMIHBEHENEITRIHAATUIN, A SVFE TN TT IR L A
o CEATHBHCAETIT A SR TIRA var ZHALG TUE RN, AR LS SetLength B
5
o ARATLUMEISL —ANARRITTAREA, RSB B, S AN 11
4.
L0 A E B BUA S BN, s eI R I HER 458 (stack frame) T @ — A
PEUL, A RO I B O R AR H
N T I S8 0E LT > Clear f, eEA P IASEHTEIR 0 b LT —14
Sum BRE, BT SEEALI TT R AN
procedure Clear(var A: array of Real);

var
I: Integer;
begin
for | := 0 to High(A) do A[l] := 0;
end;
function Sum(const A: array of Real): Real;
var
I: Integer;
S: Real;
begin
S :=0;
for | := 0 to High(A) do S := S + A[l];
Sum = S;
end;

AT TR 2 BRI, R AT LA ) e A 3 TR TR A R i 2
Variant open array parameters (Variant FFEE4H S50

Variant JF8CEU 28 AR VFIR 1) — AN ik 1 R Bl e 33 AN R 2R TR (R 0 3 M A B0 . 5 SO PE— M5
T, $i5E array of const /E WS HHIRA, IXFE
procedure DoSomething(A: array of const);
7T —AN 4% DoSomething Ot e, B REREUAS [R) 2R Y [ Ke 4 .
array of const £54% [ T- array of TVarRec. TVarRec 7t System H.t & X, FRan—MIAAEAE 51

-91-



Procedures and functions

X, EREAAEEEEL. AR, PR SEE R IRER. S RHIHL BRI AL (E. TVarRec
KM VType FBHR R B P RA SR II AL, — SR DUSRENT AN S I E T BT8Rl 2,
K AF i ATR BT R IUAE I, AT e 4y string
NI R B ] Variant TR 28, e tAE S E IR TR I AT R, e I R A —
FAFH o BRS04 HR AL BRAGIREAE SysUtils BT e Lo
function MakeStr(const Args: array of const): string;
const
BoolChars: array[Boolean] of Char = ('F', 'T");
var
I: Integer;
begin
Result :=";
for | := 0 to High(Args) do
with Args[l] do
case VType of
vtinteger: Result := Result + IntToStr(VInteger);

vtBoolean: Result := Result + BoolChars[VBoolean];
vtChar: Result := Result + VChar;

vtExtended: Result := Result + FloatToStr(VExtended”);
vtString: Result := Result + VString”™;

vtPChar: Result := Result + VPChar;

vtObject: Result := Result + VObject.ClassName;
vtClass: Result := Result + VClass.ClassName;

VtAnsiString: Result := Result + string(VAnsiString);
vtCurrency: Result := Result + CurrToStr(VCurrency”™);
vtVariant: Result := Result + string(VVariant™);
vtint64: Result := Result + IntToStr(VInt647);
end;
end;
BATAT LIAL 33— AN TR LA I 2 A TR FH X AN e 4 (2% Open array constructors). L,
MakeStr(['test’, 100, ' ', True, 3.14159, TForm])
R P 745 “test100 T3.14159TForm”,

Default parameters (BRAS%0

Default parameters (ERIASH0)

E Rk B Bk T, PRI AR E BRI S8l . BRUE X AV ILE SR € R 1) 2 S BN EUE S 4
o BREANERME, S EEU T LS SN ERIE (ISR RIS 1EA .
e, 255 T i) A )

procedure FillArray(A: array of Integer; Value: Integer = 0);

I T R I R T 2 AR A

FillArray(MyArray);

FillArray(MyArray, 0);

—MNESHFEYIARTR E —DNEVNE, XA, B
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function MyFunction(X: Real = 3.5; Y: Real = 3.5): Real;
ik, H

function MyFunction(X, Y: Real = 3.5): Real; // iEiEiHR
AR .
AEOMEMSE AU IHESHIN RS G, Wl&il, ERY T M ERERZE)S, Ba i
HZHABDBITATERNE . BTk, FHER A ARLR .

procedure MyProcedure(l: Integer = 1; S: string);  // &%
TEI R b 8 BRI 2378 75 SE BRI R v FR e (B . LA, 45t R THI iR A

type TResizer = function(X: Real; Y: Real = 1.0): Real;

function Resizer(X: Real; Y: Real = 2.0): Real;

var

F: TResizer;
N: Real;

B

F := Resizer;

F(N);
TH(N, LO)f%45 Resizer.
BRNZ R BR TRl W AR iIE, FTlL, i8I, iR, 2R, R e & DR S5
BRT nil SRR EAFR R BOE, Tidsk. A8, SO S AR S 8 AR A AN e 45 s BRI
KT A EIMEMFIFE, 1527 Cdling procedures and functions.

Default parameters and overloaded routines (ERIASEFIEHHIFE)

ARG PN BOASH, 208 e g B .t 258 M i 4G

procedure Confused(l: Integer); overload;
procedure Confused(l: Integer; J: Integer = 0); overload;

Confused(X);  // EfTWE—/NE?
SEBr b, RN FEARN S, AU PR AR g e R

Default parameters in forward and interface declarations (forward 7= B H1 /)
MINSHO
R forward 7B LA FRICHEE D5y, WIBRASEE CEA ) w2fE forward 7 B El7E

PO BRI R E . XMIELLR, S (S AR A ERAE AT LA R, (A R E O L
ERIME TS, TR forward 75 BIERE 184 (K75 B — 3K
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Calling procedures and functions GER3EFIHRED

Calling procedures and functions (i i FEF1 50

2 AR R B eR BT, R A I R B P A BB RE A R . BRI, AR AT DA T B R R 44
PR CEERANT BRERT), W] DUE AR r G R R AR . ANE IR OL, A IR A B 25, i
I AL S, I BEATTRIUT M B — B ARG IR I S B S 25, T WG FR IN 1R 24
WA IEZ o
IR BIRER, aaqE
o JIRALILIR E RN B S HONEUE 2 B b 2 ZURIAH I R B 2 2 T e A
o JIRA%IE var 1 out ZENRIA X LA N K TES A, BRAFES WA IRE R CERALD;
o U REMIRAE AL AT HIAE var A out 24
o IRBIFRIIES A TCRMA, numerals and true constants with numeric values ANGE I E S22
A A BROAS B BRI, 55— N ERASEUS T S S MaZ5UE BN, £ SomeFunction(,,X) /%
ERNiaN ) EPRE | BPRID
M AMEIFEAT A BN S IF A ERE TR, nTDUE S e G 5. thin, e FE s i
procedure DoSomething(X: Real = 1.0; I: Integer = O; S: string = ");
TR P A A R
DoSomething();
DoSomething;

Open array constructors (JTBE L F82%)

THIBCEUZA M 1 A FOVFIRAE B BRI RS ] h A 3G 20, e R 24 A TH I 2 ek Variant T8
WA HRATH
THBCBUA M IE A MRS G S 2R 0L, 2 g SR i RIA P, IF B rhh 5.
tetun, 45 5€ A

var |, J: Integer;

procedure Add(A: array of Integer);
Pny DS T 101 A PR AT Add ik R

Add([5, 7, 1, 1 +7J]);
XA A T

var Temp: array[0..3] of Integer;

Temp[O0] := 5;

Temp[1] := 7;
Temp[2] :=1;
Temp[3] : =1 + J;
Add(Temp);

TESCE A A 3 s L RE A BME S Bl B S ik . Mt mh I R IA S U B 4 2 B R At 2 2 2 T
AN X T Variant THEEHZSH, RiEA T LUE A RIS
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Classes and objects (ZFEFIXF LK)

Classes and objects: Overview (#fi4)

B (BHREAD @ LTG0, vOETB (WFOED . JridREE; SEseel g ion % Kp)7

B THER SRR E BT (components) EAY 51 .

o TBUEAFUER MBI E . FCRE B, SR B s AN RS ) H i

o TJNER AR REL, EHIMI . ARZEBOTIEEIEN S (MR ss)D b, HE
—UeTE (BROARTTD AERIHESR L,

o JBRMEHCEMRV NN R BRI D, SR BRE N T BOk . R AIOE, EER
TR B . WP E ) (FEXNBAS SN KRG, JEIEAEMR R Eg 7
B (HAJ A T, BandeE 2R 26 IF A & BE A7) o

XSG —AWAFL, WA SR R AL e o BRSO ST 2K i g SUIRBEAS - B ME—$5 DL,

H—AN R P S L= AR B T o 0593 il el P Oy A4 36 B ORI g R B0 07 V2 B S R A B

N RAZ RS ANMEEE, BRI (BRE RS, Frbl, AR LR [ — %

BIETRE 4, — AN IR ENE R LUE nil. BARRAZE S MR, HEATERERE R XS,

i1, SomeObject.Size = 100 ZIXT 4 Size JE W N 100, FRANREH T 10 Ay 4 45 ' WA -

SomeObject™.Size := 100,

Class types (ZEZER)

About classtypes (e T2

HRAYNIIAE Sk 2 B AT PRI RS 58— A FR ORBEAEAR 55 B b g N IERAD), IR HREAERE 7
(program) HLIG (unit) WEANZ AR, A BE AR ol ek b A .
— AR IR A% AL
type className = class (ancestorClass)
memberList
end;
XL, className AT Zkbr & 45, (ancestorClass) J&nl¥Eff), memberList A EIZRI& R G, WA
BT, HiEMEN . FREN T (ancestorClass), T e XIS B B4k K N & 2% TObject. I
RAL7 (ancestorClass) FfH memberList /2251, RATLAE IS end. — N2 Bt m] DLELHE & SR 1) 42
N5)%, #i2% Implementing interfaces.
TERFEUI, JPERERRRE (BOd i Sk, M (SOdre) . Tk e SCHIAERE )
Hg gy
thlur, X HLJE Classes Byt TMemoryStream 211 Y
type
TMemoryStream = class(TCustomMemoryStream)
private
FCapacity: Longint;
procedure SetCapacity(NewCapacity: Longint);
protected
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function Realloc(var NewCapacity: Longint): Pointer; virtual;
property Capacity: Longint read FCapacity write SetCapacity;
public
destructor Destroy; override;
procedure Clear;
procedure LoadFromStream(Stream: TStream);
procedure LoadFromFile(const FileName: string);
procedure SetSize(NewSize: Longint); override;
function Write(const Buffer; Count: Longint): Longint; override;
end;
TMemoryStream & TStream ({f: Classes #.c) 4R, 4k T RIRRER B o1, H 08 ) (BREHT E
SO T I TrEME M, S E R (destructor) p&%L Destroy. ‘& #1418 B %1 Create M TObject 4k 7k,
WA ATAT R, BT LA T8 75 B o AN B D3 4% 75 BH A private, protected B publicGX /M8 published
B, R IXEEARE IR, 2% Vidbility of class members.
g LA, URAT BUMER R i —#E G0 TMemoryStream F)—4> 52441
var stream: TMemoryStream;
stream = TMemoryStream.Create;

Inheritance and scope (4%&FVEFHE0)

Inheritance and scope ( 4k F{E )

BRI AN, AT AR E AR, e,

type TSomeControl = class(TControl);
5E ST AN TSomeControl 1125, ‘& 4k7& H TControl. — NS HE MW E KA A BT A I b1, HaT
DA W1 01, AT DUHE BT E Ak N R, AHANBEM BRAH 56280 X . FrEL, TSomeControl
5 745 TControl LLA & IAEAMH e € SCRI T B
R AR EFFIAE O G T e AW )7, BRIRAEWIETW, JF By R RIE T 128 W 7,
DA SR T2 BT AT T3k 1R 5E XX (BRI 7V ) R 73D -

TObject and TClass (TODbject #1 TClass)

7% TObject 7F System HIGF B, JEITA e KM LML, TObject JUE LT /#is, Wifi— A
[k 3 B BCRIAT A BRI 3. % T TObject, System FJGiR A W] T —AN2K5] 2K % TClass.

TClass = class of TObject;
WARAER WA fa e K, WS HEAkK T TObject, JirLL

type TMyClass = class

end;
AE R
type TMyClass = class(TObject)

end;

Ja B PR, HEAEAE .
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Compatibility of classtypes (&AM

RAE RIS IR, Pril, AR SRS E AT R SEfl. ten, fEF
T Y7 Y
type
TFigure = class(TObject);
TRectangle = class(TFigure);
TSquare = class(TRectangle);
var
Fig: TFigure;
A5 B Fig AE ¥ TFigure. TRectangle Fil TSquare 257 fI1E

Object types (Object J£#)

R T, ARAT UM F R i VA A W] object 2871

type objectTypeName = object (ancestorObjectType)

memberList

end;
XHL, objectTypeName /EAE 4 kR E4F, (ancestorObjectType) & A, memberList 7 W 7Bt J5ik
MJEPE. 4 (ancestorObjectType) #& & 1, WIH KA E A L. Object KAIAEEA published it
K124 object 28 AN IE I\ TObject 4k7K, BT N B IR pR BT R pR K, i LB 75 IRBEAT
F New it FE 01 Object A 5E, J-{# F Dispose b PR e AT, R AT LG AE % —FF, R
.5 2C7 ] object KA A
Object FAL LN T ) Ja A, AL EAT.

Visibility of class members (GERT IR LMD

Visibility of class members (&5 A L)

RIEEA W 1A — N FR R a] PR @ 1, FRATTH NI ok # 2 — KK/~ e . private. protected.
public. published Fl automated. Lt

published property Color: TColor read GetColor write SetColor;
P —~ 4 Color ) published J& . AT LR E T — AN A fEMREE 5 LA S e e e s i), private
TR N VTR BE )1, protected Fon T AEFESE (V7RI /7, public. published Al automated #715f%
KRR )7 10) fig
A1 7 B — AN O IR AT i s FORT L, DN RN TR ) B S A A ) RT3 AR R A W I DT AR AT 45
SERN DL, HAE{SM+PIRAS T i m (B 4R H — ME{SM+PIRES T 9P, e rIBRIA AT WA 2
published, 0, ‘&R ILH: 2 public.
AT RS, dt A A ISR AT LR R 01 . JE P AT I private BT ZHZE S, R RS
f) protected i b, AKMEZRAE. FIXFN VL, REASAT IR CHBE Fie 2 EL—, JF HARH] TR H B T
e FTEA, — AR A BN AZAR R T B

type

TMyClass = class(TControl)
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private
... { private declarations here}
protected
... { protected declarations here }
public
... { public declarations here }
published
... { published declarations here }
end;
T T R, AR AT DALE IR A2 TS RS B R L (HARAS RE AR E I AT LA EE i, — - protected
JeE A YR A S RE B 04 public, {HARNREE N private. i647, published i 52 7E 12K ANBESCH public.
ETRE 255, 2% Property overrides and redeclarations.

Private, protected, and public members (A5« ZAFF AT B R)

Private il b3 (L I8 I HIGE R 2 AR TN, Hef)ilidl, —> private JrikABEM 53— MR
(module) AT, WAREMN S — MEREIEE N — DA 0 7T BealUm o 8 I AR A
FE— AR, AT LG EA A U5 IR BRI RE ST, TR SN S ORI B i 53 R U7 TR0
Protected Ji b3 78 7 B IS AOBE R rp R BEAL FT K, I HAEE IR 2w AT, i AVE R AR
DUEMBAREER . e Ain B, FEIRAEIRMPTA 7€ 30, URATLL ] protected Jrik, BAEEHEIE A
protected 7 BtalE M. AT AEIR A=A SEBL AR A7 BT ) 7 5308 % AT protected J& 1

X public BB, S EREAE ISy R A T T

Published members (AR R)

Published f5iF1 public i3 HATAH R AT WA, ANFlZ 4k published J b <e™ 4k RTTI {5 E. RTTI
N R BESI AT — MR Z F BONE M, MREE M E M7 % RTT T AEA-E SO SN
If U5 ) JE PEME, ] 175 Object Inspector Wi, JF Hfgh—2ehpE Jam it (i Adifl) SCHichs &
7% (AR BERR ) o

AR R R Z RIS, AR, PR R BORUNEIRE BRI s SIS IR LA
KA PR, HFH ERARFAENT 03] 31 Z A (Hef)ifin, EA LIRS byte. word 5% double
word), EGERMME T LLAAIR;: R T Reald8, (RATSCHERMARZE AT LA BARMK B (X
T4 )b, array properties) ANBESE A

— SR PR BRI LA 1), (HARRESE SRR RS, ARG WM A T AR
HOA 1 DL B A AE RIS R A g . 2R published J& 1% & T RiTHI T 192575, Object Inspector
ANBEIEA R TAT, I HAR IV o) A B0 A I AN REORAF AT

FTA T5 AR T LA AT, AH— N RANBEAE AR TR ) 44 7 A A A s S H e R 5. A
FBUE TR R, A R T LA AT

A class cannot have published members unless it is compiled in the {$M+} state or descends from a class
compiled in the {$M+} state. Most classes with published members derive from TPersistent, which is compiled
inthe { M +} state, so it is seldom necessary to use the $M directive.

BRAE— DR E{SMAPRAE T e dm i, sF IR T NE{SM+PIRAS TR P2, I A R A4
FIR R . KB AR 4R K 3 TPersistent,  11'E J2 AE{SM+PIRA N Hgm B, T LUEH R D>
fiTHISM G e 45757 .
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Automated members ( BEIALEE R )

Automated J 511 public b3 BA AR A WA, ANAZ 4b2 automated Y03 <3728 H AL RAE B
(Automation type information, H a1k li4s #4752 . Automated Ji i3 H L ILLE Windows 28+, AHEFELE
Linux F2)7 . PR OCHET automated J& 0 T ) JE A 451%, ComObj Ht (1) TAutoObject A H

B .

XT A automated 7Y Y 7 VRN @ PR AT LU PR -

o ANk B BRI S EL TR SE L R B S5 AT R AL iR A B 2R, 4 FE Byte,
Currency. Rea. Double. Longint. Integer. Single. Smallint. AnsiString. WideString. TDateTime,
Variant. OleVariant. WordBool FlfTf % 1287,

o JPUEA LA IR register AL, ST LU T, (HARRESIST L.

o JEMEA WA LIS U In) BRE AT (SRS D, (HANRE AL 75 H e PR E £F (index. stored., default #1 nodefault) .
U ) PR 58 A F 52 1 VA Z5UAE T BRI register TR Z05E, 7 HLBR @ fF AN REAE H 7B .

o JEVEAITRE —ANRA, I HIEMALFES (override).

Automated J7 VB0 M T LLALE dispid Feon T, (HFRE AN O 1D & 8GR

7E Windows 1, IXANFRZR I 5 L AR — AN 80 £, 2 A i 45—~ Automation dispatch ID. 77

W), gwitds A edaE —A ID, XA ID 128 (U BRI Jkele kA H 5ok 1D b

1. XTFAIMLIEZEE, 5% Automation objects.

Forward declarations and mutually dependent classes(Forward = HH
AR B ARAHIZRD

Ai A AR L class FIAr 5450, @A kg =X,
type className = class;
1 class [ B A HI A, WMBATH YR, XiE— forward ] Forward & W ()28 0A Z0 1 [R] — >
P IRHEAT & CE W], et i, 78 forward FEUIRIE I E OH W2 ] ER TR AN, ANBEAT AT AR
HENE.
Forward 75 B VR G AH B2, Lot
type
TFigure = class; // forward AHH
TDrawing = class
Figure: TFigure;

end;
TFigure = class /1 &
Drawing: TDrawing;

end;
ANEHE forward 75 A4 K H TObject. ANELE AT AR SR 52 1) 5¢ 2L 75 VA -
type
TFirstClass = class; // iXJE forward 1A
TSecondClass = class /] XS 5EEE R
end; //

TThirdClass = class(TObject);  // X & —AN53E2EH H
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Fields (RE%)

FBORGE TR E M) — A, EA DA A, RIS (gt vl BT DA R 51 HD .
TRl HAT private J& 1.
I T BOIRR R, SR AR E R T BOS LU B R P A A VA R W 2T, b, R
T A WA TSI TNumber (928, BR T 4k B TObject 775248, B —/NME— (R AR A (1)
HOT Ints
type TNumber = class
Int: Integer;
end;
TBOCHSEN, WHte v, EATH GRS PR 2 i E . SR B R, 5 R R I A
type
TAncestor = class
Value: Integer;

end;
TDescendant = class(TAncestor)
Value: string; /1 B T 4R Value B
end;
var
MyObject: TAncestor;
begin
MyObject := TDescendant.Create;
MyObject.Value := 'Hello!"; 1/ 5%
TDescendant(MyObject).Value := 'Hello!"; // TAEIEH
end;

H 4R MyObject f7fii I TDescendant M) — /M54, {H'e &L TAncestor /= BII, Brlh, Za ka4t
MyObject.Value fi#F: 4 TAncestor 75 B} (1) 3850 7 Bt o ANt 224N, 7E TDescendant Xf 4, IX AN B AR
SEAEAEIN,  GRZKT RN B 7 B ek T, (H n DU Ik S8 2 A 0] & EA T H A

Methods (F3%)

Methods: Overview (HEiR)

TVE R — AR B R R B, T — AN kTR e e E s % GRS, WiEEZD,
n,

SomeObject.Free
1] SomeObject 1] Free Jji%.
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M ethod declar ations and implementations (J5¥2 7 B FISEZI)

M ethod declarations and implementations (J5 %57 B A1 SZER)

FERFEII, TNERERGERE R ECk, TAERKG forward Al 7RIS RHEAMTT (L2
J& TR D, R ITIR A — A E EWIRSEIE . o, R TMyClass J& 7 B 4L & —> v i
DoSomething ) J5 1%
type
TMyClass = class(TObject)

procedure DoSomething;

end;
DoSomething [ x& S W ZU(EASHR 1) J 1T H 3R
procedure TMyClass.DoSomething;
begin

end;
HARIS R BRIE i) DL ILAE BT Y interface 043, 0] LA ILAE implementation 543, 1R854 SEIL G
SCREHTD i IRAE implementation 5545
FEE SCA IR SES, ik RO R AT B . 57 VR SLE T UEH A1 2R A B (1 240, 50X
FERLRIG, SHT . R DL ARRU IS AR R, 45 53002 pR B s, R (Rt DA 20U AH [
TIPS SRR AR R, T e A S IR e ek O R o FR RN 2 HOR B A ]
I H CL R T R 41 H

reintroduce; overload; binding; calling convention; abstract; warning
X5, binding /& virtual. dynamic 5% override; calling convention /& register. pascal. cdecl. stdcall &%
safecall; warning /& platform. deprecated & library.

Inherited (4%7%&)

KB inherited 7ESEHL 2 AT 0 NP REPR A 10, & I IRAE V2 SO, JE TR — MRS R i AR
47 inherited Ja i — MR IR, B AN E R TTVER I, 8T U — A @ e B (except that
the search for the referenced member begins with the immediate ancestor of the enclosing method’s class). Lt
w, =

inherited Create(...);
HIRAETTVEE SO Ny, e I 4k 2K 1) Create J71%
When inherited has no identifier after it, it refers to the inherited method with the same name as the enclosing
method. In this case, inherited takes no explicit parameters, but passes to the inherited method the same
parameters with which the enclosing method was called. For example,
2 inherited 5 A PR EFTIS, EHRAR M BT kR 4 kAT R TTE . fEXAESL T, inherited
B 8, (IS RS8R S 2K TRk, tean,

inherited;

20 M BLAE AR 3 PR B SE B, B[R] ) 2 KA 4 20T SR KA 3 R
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Self (Sef &)

LESEIUITIERS, BR&FT Sef TR @ 4. tan, Fin Classes #.ycH TCollection [#) Add 7772

ARSI
function TCollection.Add: TCollectionltem;
begin
Result := FltemClass.Create(Self);
end;

Add 775 FltemClass [ Create J7¥%:, 1Ml FltemClass Jit)& 25 M /2 TCollectionltem IR 4K,
TCollectionltem.Create 5 —- TCollection SR {1 i —Z %, Frlk, Add fEILHS TCollection H L& 45,
X LR T AR IS R R

var MyCollection: TCollection;

MyCollection.Add // MyCollection #f£4+ TCollectionltem.Create J5i4:
Self fEMRZT7m#A M, e, —AMERP AU BRERT) ATReAE TP g v ], XA o0
N, RAT LA Self. I dentifier Sk 1] JR R AR
FTHRIFiET I Self, 1527 Class methods.

Method binding (J73:46E)

Method binding: Overview (#ti&)

JRES NI BRI BTN TR BIEMESTRERYE i, e R mME . 1K
AR AZ AR R E MRS, ENTNE SOHR AR, EATGE T IR i R s Dl
AT

Satic methods (FEA T )

TR RS I ANEES VAR, JRE0N S A R B YoE T M ST (GBI B
€ Do AE NIEIE] T4, Draw J5 ks,
type
TFigure = class
procedure Draw;
end;
TRectangle = class(TFigure)
procedure Draw;
end;
g LIS, RIS TES iESATI 45 R . 725 2 4> Figure.Draw 1, “& 5 Figure 7]
FHI & — TRectangle 28A (%15, (HAIFAT TFigure W) Draw J5v2:, A4 Figure 285 7 B ({25 74 &
TFigure.
var
Figure: TFigure;
Rectangle: TRectangle;
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begin
Figure := TFigure.Create;
Figure.Draw; // i TFigure.Draw

Figure.Destroy;
Figure := TRectangle.Create;
Figure.Draw; // A H] TFigure.Draw
TRectangle(Figure).Draw; // i TRectangle.Draw
Figure.Destroy;
Rectangle := TRectangle.Create;
Rectangle.Draw; // i TRectangle.Draw
Rectangle.Destroy;

end;

Virtual and dynamic methods (g5 EEMENATTE)

LS T VA ST, AR I AL virtual B¢ dynamic fn . AMEERASTTIE, RETTIEAE)ATT
EREAEIRAE R P o . R AN RGO VRIS, 2RO G S BRI AL P T R SEIRAR R Ga
AT, MAR EA T IR
L w7k, ] override fiR R EHT R WIEO AT AT o PR IR SR TVAIS B S H R AL
IR A SR [ CEAT 35D 2R Se AR TR .
7E N, TFigure 71 7 B () Draw 53576 & FIPIANIRAE R R gl 5 7 .
type
TFigure= class
procedure Draw; virtual;
end;
TRectangle = class(TFigure)
procedure Draw; override;
end;
TEllipse = class(TFigure)
procedure Draw; override;
end;
gy LI, R AR T RETIEBO I SR, AEISATING BATTER AR R, B SRR
AL o
var
Figure: TFigure;
begin
Figure := TRectangle.Create;
Figure.Draw; // i TRectangle.Draw
Figure.Destroy;
Figure := TEllipse.Create;
Figure.Draw; // fiH] TEllipse.Draw
Figure.Destroy;
end;
S INEMB AT kaeosE i, (U2, Priik#iaes s, 2% Overloading methods.
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Virtual versusdynamic (ELEURTERIFNA )

W 5B AS AT S FOR AR R, ME— AN R AE IS AT I Y B R I se B 20 L, A TR
JE LT Tk, Msh &S B AEARRS KN AT k.

HAEDL N, BRI AT N I 5cE S S e IR TR V2 IR AR 2R 4R AR 1)
(AT J7id AHSURRRA B, STk s 1.

Overriding versus hiding ( H4 78 25 A1 &5

FEAWTTVERS, R AR ) I VE RA AR A RS, HAEE override,  JIIET 7 i AXANIZ KR
TR RN TTE, FFRAER T X, WANTEEIRAERT I, EL RS En. i,
type
T1 = class(TObject)
procedure Act; virtual;
end;
T2 = class(T1)
procedure Act; /] FEHEH Act, (HEAHE S
end;
var
SomeObject: T1;
begin
SomeObject := T2.Create;
SomeObject.Act; // A T1.Act
end;

Reintroduce (EFHTIAN)

reintroduce ff 7 7 A VRS A, BN T A IR RN, AG i ESE R o,
procedure DoSomething; reintroduce; // XA —/ DoSomething J5i%
A R TV B Ak AR S R K RE T RN, A8 reintroduce F5 75

Abstract methods (1% 51%)

BT R ITES AN ST, HAEFR W E RS h A seBl, e de rIRAEZRSEI . A5 Tr
VLI, AZRAE virtual 3¢ dynamic J5 A abstract f5~. Hel,
procedure DoSomething; virtual; abstract;

VB S G AR AR I A R AT A K e S AT T
Overloading methods (E# /7 1%)

— NI LS overload Faos TR FHI A I, G, A EEE A I 0 O AR SR R T IE R A A RN S
B, BRREER TR, FRARIE . HEIREIT AR, KEE SR YUE 2 e

A

A BN IR, AEIRAER DR A IR reintroduce fEoR e LA,
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type
T1 = class(TObject)
procedure Test(l: Integer); overload; virtual;
end;
T2 = class(T1)
procedure Test(S: string); reintroduce; overload;
end;

SomeObject := T2.Create;
SomeObject.Test('Hello!"); // A T2. Test
SomeObject.Test(7); // P T1.Test
NP, RARELAHFEI A T AF6 (published) AT 7%, 45 RTTI A5 R 2R A A
FRY s 1% AT AN TR 44 7
type
TSomeClass = class
published
function Func(P: Integer): Integer;
function Func(P: Boolean): Integer  // 5%

P24 IR B R E A (K VAN RER 3K
SCHLELER AR, AU R A SR I RIS HR . KT EENE LA, 2% Overloading

procedures and functions.

Constructors (#4i& R0

Fe 3t PRI — MRFIR I T, TR BRI AR — DSBS 5o P W] i bR BOat 45 A W] — N
{HLA constructor F3k. Een:

constructor Create;

constructor Create(AOwner: TComponent);

Fey it bR BB 5UE BRI register PMIZIE . BRI TR RCH fiR @ R 0, (R 3E pR ICR [B] ' G R0
S5, BEEN AT S (A5

R IE BT IS (A, AHRER 2 A $2451,  Fit ek OB A 44 ) Create.
LML, 2R GRERD LR RER .t

MyObject := TMyClass.Create;

EAEHET O R NAE, BB T A PR T BOY 0, 38 nil IRZG BT BO4REF RIS 7B
T R FAT R R BOh 28 3T R, WS R UPRg I e (d) JTHRPAT, %, ¥lih
WG FE TS IS R B S HUE: )n, R HOR PG G RN R 5 U, I E C 58 T #1ih
oo IRIFH 220 Ly i ALY s R H R SRAR TR]

ARG TR A i s 8O, AT R o AR 15, W B i AT R & £ Destroy SKATERAN7E
BB

AAE AN G IR A IE B BN Gii AR SES D, EARAIE 0% BUMARZ 142, iR
BAEHESRE N R L, U AIT I IE s B 1R, AR IR BB CEERERIR S
SIH, AEAE R AR ? Do ARG G| R I F i pR 2, 8 IO Y inherited A HI R I
FH—ANGH K (R 3 R E

A2 AN RN I R AT
type
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TShape = class(TGraphicControl)

private
FPen: TPen;
FBrush: TBrush;
procedure PenChanged(Sender: TObject);
procedure BrushChanged(Sender: TObject);

public
constructor Create(Owner: TComponent); override;
destructor Destroy; override;

end;

constructor TShape.Create(Owner: TComponent);

begin
inherited Create(Owner); /1 WA AR AT R I35y
Width := 65; /1 ARGk KR R e
Height := 65;
FPen := TPen.Create; /1 WIEAH B

FPen.OnChange := PenChanged;

FBrush := TBrush.Create;

FBrush.OnChange := BrushChanged;
end;
PG R AR S 20, TR TR AR N R IR eR A, 0 4R BOdEA TR a6 SR IR AR 2R R 5 |
AN B AT WG . DR AL R SR 2 8 R R BC I N A7 AT “IE %7 (clear), JITEL, XTI PT
HEBIFHEI AL O CHFRAD . nil FREFFIZO. 25 () 80 Unassigned AR, FTLL,
FRAEFBOEA K O 8 3, FRATT b ZEAE A3 iR B P T AR A -7 B
AP SR RS R I AL 3 R B, P I O R VR AR Ay 3 e O P B D i A I AR TR A o (EDRE, 2RISR 5|
M (classreference) &5 &A1y, FEME R B R VAE I 24, W2 Ut fEgmiemy, XIS AR AN
] (% Class references).

Destructors (F7#4 %0

AL BRI — MRFIR I T, THRAS SO I N GOF LRI E I AE . P — DT M s it A — 4
i FE, {HLL destructor Jf3k. Hohn:
destructor Destroy;
destructor Destroy; override;
AL bR B ZUE I ERIA Y register HIZ0E . BAR— DRI R BT IAS I —AS, (HHERAREAS R
Ak R K Destroy J7ik, AN B E BT R pR AL
SR IR R, 2 ] AN RIS T e,
MyObject.Destroy;
LHTAL R R I, B B A & BT T, W, X EIR B SEOIT A HRAS B LD AR TBON X B 4y
FCR B85 BTk, XS L ) A7 R 5
I TR BRI B ] T
destructor TShape.Destroy;
begin
FBrush.Free;
FPen.Free;
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inherited Destroy;

end;
TR BB e fo — 20, W R TR AR 2R R IR BRI, R A S8k 2K 1) 7 B
When an exception is raised during creation of an object, Destroy is automatically called to dispose of the
unfinished object. This means that Destroy must be prepared to dispose of partially constructed objects. Because
a constructor sets the fields of a new object to zero or empty values before performing other actions, class-type
and pointer-type fields in a partially constructed object are always nil. A destructor should therefore check for
nil values before operating on class-type or pointer-type fields. Calling the Free method (defined in TObject),
rather than Destroy, offers a convenient way of checking for nil values before destroying an object.
LRI BRI R AT S, 23 E SR IR B BORTE BRAN TE R IR B, IX R IR AT A BR300 0T 4% R
BRI T — B0 X 5o RN M 3 R BAE AT e SR B S B BB R By 0 8ei (i, 75—
kg 780 x g, JEMRIREF I FBOUR 2 nil, FTLL, ZEaf 2R 2R MNTR BT 2R A 1) - B
MR BB IS EEAT TR A nile 85— XS 1 Free J7ik (4 TObject #1230 AN i Destroy
SEMITAE, AR & SR AR G2 A il

M essage methods (M essage /5¥22)

Message J7 V4 KM N S & 70 IR S . Message J7EAE &A1& LA KRR, VCL {1} message 77
Wk Y Windows V4 5L, CLX AM¥EH message 7772k i 3 R G 4
LEF TR, 7 message $ 78 7R AT — > message 7574, FFTE message JE iR — T 1 #)
49151 2 [l [f s &, e E A5 (D). X T VCL #14F (control), message J7 2+ I35 5
A LLJE Messages 50 e I Windows i 55, X HLILE T AHM Il sk 2B 8. —A> message 77
LA BAT — AN H— var ZHURId R .
tblr, & Windows T :
type
TTextBox = class(TCustomControl)
private
procedure WMChar(var Message: TWMChar); message WM_CHAR;

end;
Eetn, 7€ Linux BPERS -6 RIS O0 R, R LU R 5 sUAR B -
const
ID_REFRESH = $0001;
type
TTextBox = class(TCustomControl)
private
procedure Refresh(var Message: TMessageRecordType); message ID_REFRESH;

end;
Message 77 EAN A 75 override 4575 72K 78 o — N4k K 1K) message 77k, Szbr b, 7078 o 7V A
T e MR TR A RS HER A, iy N RS i P 11X AN 7 VAN SRS B A 5 o —
Jitke
I mplementing message methods (23 message /7¥%)
The implementation of a message method can call the inherited message method, as in this example (for
Windows):
SEIL— A~ message J7 I, T LLUE 4k 2K 1) message ik, g R IHGB]F GER T Windows):
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procedure TTextBox.WMChar(var Message: TWMChar);
begin
if Chr(Message.CharCode) = #13 then
ProcessEnter
else
inherited;
end;

7 Linux 8085 -5 M5 OL R, AREICLA R 5 XS BLRIRE I H 1)
procedure TTextBox.Refresh(var Message: TMessageRecordType);
begin

if Chr(Message.Code) = #13 then

else
inherited;

end;
% inherited &8I0 2R 10 Ja T4, e AT 231 7 B A A RS S S S 2E —4 (message)
ik, B (8D BIMESE. WRBAH RS message 52K M 25 € I E5 1,
inherited il i} TObject 1) DefaultHandler J5i%.
DefaultHandler A3 AT g, FUR M bR Al 2. #id % 5 DefaultHandler, — AN LASEILH S
T EVRI IR Y o £F Windows F, VCL #5544 Ccontrol) [¥) DefaultHandler 757231 1] Windows [t DefWindowProc
(APD R4,

M essage dispatching (¥4 B Z2R)

WA HR D R, M, g I 4k 7k B TObject ¥ Dispatch J7 K0k 45 41
procedure Dispatch(var Message);

fE45 Dispatch 11241 Message W 2iE —AMidsk, I H'E RS — N7 BOE Cardinal 288!, AIRAAEHE S

i,

Dispatch #2511 2 &k ) Ja 482 NIRRT @ 2R TF40), ek I P AR 25 8 1R S B AT A [R] 545

1) message Jj V2. A7 %A RILEEE 5 151¥) message /5%, Dispatch i i DefaultHandler.

Properties (B1%)

Properties: Overview (i)

JEYERUE D TBL EE TR AR H T BAOE — MO R, BRI A LA A M

s T e PR o I S U R B E BOAT N SRIBGEE R . R MR R AN R AR R SR B0 B

], N EAE R AR RE TS

P PRI R E AR, I B RS AU R BRERT . A R TEE
property propertyName[indexes]: type index integerConstant specifiers;

X

o propertyName s (FAi 17 JAR G4 :

o [indexes| it Wik, ERMD TREITHRISHAYFH, BNSHGEW ARG MEA: identifierd, ...,
identifiern: type. ¥ £{5 E1i527% Array properties;

o type [WZBE A E A EAT T A WY RO BE R, 2 U, 5 property Num: 0.9 X FE Y & P A W] 2 Ak
1
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e index integerConstant F-f /2 LK. 215 K 1ES% Index specifiers;

e  specifiers /& read. write. stored. default (i nodefault) F1 implements B 5 #4520 1K 541 o
AN EPEFAE b5 DAL T A read 81 write FRE R

JEPE R EATTT R e/ e Lo MEFBE, BYEAREEN N var S50k, BARMH@EHERF, JRKZ

JEHEA—E CBEA—E, E—EAR? ) fENAETAAAE. thln, Bl 5 — M B s Eh R &

—AMEECE P AE AL -

Property access (JBMH:5 )

BB D EIRER, —ANERER, SRS, SR BRGERT, B BT A% A
read fieldOrMethod
write fieldOrMethod
XHL, fieldOrMethod & A7 Beal iy ik, EATIEE T ARMUSPEAE R — AR A ], tn] AFEA SR s
Jip
o R fildOrMethod 1t £E ] — AN A BTG, & b 20 HH IUAE Js VP W R T I s G R e AEAH G
AT, M ERRAE AL AT IR, it B, AHSERAEA I ot~ 8], W fieldOrMethod
ANBESEFAA 1 7 BT
o {ifieldOrMethod &7 B, &R H A g P Z5UAH ] 5
o {ifiddOrMethod & —ANJ5ik, "EABERERN, 1H, XTAATKEYE, Vi) T 25 U8 BRI
register i FHZYE:;
o {EBMRER, # fildOrMethod J&—/MJ5ik, &g — AT S EI R, IF HAR[FME A E R
AR R A
o TEEMER, 4 fieldOrMethod /& — N5k, ERAGE —MFHR-ES (B 5% #2500
P2, RXASHON e LB A A R 2R
Eedn, 255 A )
property Color: TColor read GetColor write SetColor;
GetColor J5 b 25 7 i 4«
function GetColor: TColor;
SetColor J7 VL2 A WA NI —:
procedure SetColor(Value: TColor);
procedure SetColor(const Value: TColor);
(4R, SetColor {1 Z#4 AN bEAG 2 Value. )
LRI Y PRI, AR 2 R E A7 TP A1 7 B O VA B U R s A T A s
I, IS PRERT A T BOSO N E R T B A
FE N, FATTE T A4 TCompass (1125, & — Al &1 Heading. Heading {1
it FHeading - BeiszY, 5 AINHH SetHeading i 7% .
type
THeading = 0..359;
TCompass = class(TControl)
private
FHeading: THeading;
procedure SetHeading(Value: THeading);
published
property Heading: THeading read FHeading write SetHeading;

end;
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gyt LA, 1B

if Compass.Heading = 180 then GoingSouth;

Compass.Heading := 135;
PP VAS N

if Compass.FHeading = 180 then GoingSouth;

Compass.SetHeading(135);
{t: TCompass 25", 1 Heading J& I A HATAEAT v %, S HBIf#ifi/F FHeading “F B I 51—
J71f, %5 Heading MA{EAZ 1% 1% SetHeading J5 VA AT, JATTHEN, & (#5452 0T E A7 it /5. FHeading
TR, dnRetusE a4 . i, SetHeading nIfg LA R 5 S

procedure TCompass.SetHeading(Value: THeading);

begin
if FHeading <> Value then
begin
FHeading := Value;
Repaint; /7 TR SR S R
end;
end;

A W E R AR, e N B mE s A RASRER, Wek SRt A HEEE
WAEL, eI AP A YU s PRI R = AR R

Array properties (4@ M)

BAmvEE e RS E e, e SBT3 SRS H . —MEFR T
{ES-
P JE N S AN S ENE, BIRE RGN, e,

property Objects[Index: Integer]: TObject read GetObject write SetObject;

property Pixels[X, Y: Integer]: TColor read GetPixel write SetPixel;

property Values[const Name: string]: string read GetValue write SetValue;
RO ZHPVR KR AR (B ED KSESVEME, B TS BT RS . AMREE R AE
MA PRI RG], BdUEPER R T B AT,
XS E, U5 i) BRE AT 2 VAT AN 7B RS FF 7 i 20— e, BRSO
KA LL Sy b MR 51 FH ) — 2 JF BAR[BMEAE P2 2R XIS IRER, gadie— il
2, XL BAUEH RTINS E, R H . R [F], 53 50— A0 1 H
HHFERMIES (E) SRS
EEDn, i 0 e 1 T e B R B ) ik R

function GetObject(Index: Integer): TObject;

function GetPixel(X, Y: Integer): TColor;

function GetValue(const Name: string): string;

procedure SetObject(Index: Integer; Value: TObject);

procedure SetPixel(X, Y: Integer; Value: TColor);

procedure SetValue(const Name, Value: string);
N JE A E YR G R AT U . b, 1A

if Collection.Objects[0] = nil then Exit;

Canvas.Pixels[10, 20] := clRed;

Params.Values['PATH'] := 'C:\DELPHI\BIN";
XF
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if Collection.GetObject(0) = nil then Exit;
Canvas.SetPixel(10, 20, clRed);
Params.SetValue('"PATH', 'C:\DELPHI\BIN");
76 Linux F, LR G “/usr/loca/bin [ 42804 “ C:\DELPHI\BIN .
58 SCHUAL R PEIN RT AE S T default $i57575, SO, B s AR R B s e et
type
TStringArray = class
public
property Strings[Index: Integer]: string ...; default;

end;
i RAEINE N, IRAEA 4 i object[index] i Vs il iX A @ 1, & afiAH 24T+ object.property[index] .
tein, 25 L, StringArray.Srings[ 7] 7] LA4E S O StringArray[7). — MR HBEH — BB,
FEIR A b AR B SRR BR A SR L v B S EOCIETUANIIAT A, AR 328 B R A — N R BN R
s

Index specifiers (R5|[PRERF)

RO R R B ) LA PSR — A5 ) 5ok R ms A F . RS RERT S index #7737, JFAE)S
I BN 1--2147483647 F1| 2147483647 2 ] (K . & DNETEHRSIRER, ErEE RERT
W TT IR MANGE & 7 Bee e,
type
TRectangle = class
private
FCoordinates: array[0..3] of Longint;
function GetCoordinate(Index: Integer): Longint;
procedure SetCoordinate(Index: Integer; Value: Longint);
public
property Left: Longint index O read GetCoordinate write SetCoordinate;
property Top: Longint index 1 read GetCoordinate write SetCoordinate;
property Right: Longint index 2 read GetCoordinate write SetCoordinate;
property Bottom: Longint index 3 read GetCoordinate write SetCoordinate;
property Coordinates[Index: Integer]: Longint read GetCoordinate write

SetCoordinate;

end;

MNTAERIIRERFHIEIE, R R &G — NN BB MBS XTI, e
WS W TBANRE, BBAUEEECE 2 NS5 (FEfE BT S EZ 0D R v s 1
I, B LA & E S s ) 5.
g5 BT, 47 Rectangle J& - TRectangle 257, I

Rectangle.Right := Rectangle.Left + 100;
POpAR

Rectangle.SetCoordinate(2, Rectangle.GetCoordinate(0) + 100);
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Storage specifiers (FEERR €4

Al i% 4R/~ stored. default F1 nodefault #Fx 4 £7 it FRERF, BATTRIRR P IIAT A A 580, (HikE T RTTI
e 72, SR E S A A AT I P AT Al 2 T R ST e
stored F/R T a4 20 ER True. False. Boolean 2717 Br 44 5% — MR ] Boolean {1 LS 4545
Ea/ip

property Name: TComponentName read FName write SetName stored False;
A NEIERCH stored fii8 7, WU THRE T stored True.
default 45757 J T 20 ER Bl — AN M o AT AH R 2R AL g o, b,

property Tag: Longint read FTag write FTag default O;
PR S N R AT ORI BRI T AN 2 B, 8 nodefault #5755 default A1 nodefault H S 7%
RMEEG R CHERIEREZRALE A PR, JF B LT IL SR 0 2 31 Z 1A ). 45 A W] s P I v Al
H default 534 nodefault, ‘&4 >41E nodefault H Ao XFFSE80. FREFRIFRFH, S 0 RS IRERA
5 0. nil F1 " (25 H)

ARAE AU HPIRES I, AR AT S P AE AR B E AT S 2, 27 B PR A BT E A ERAE AN (R
BAHEGAMED, Jf H stored 24 True, WI'E KA R AR AW, J& P REABLIRAE .
HER: AFEBOE A SRR . 7EH DI R TR, $8755 default 174N R o

Property overrides and redeclarations (Jg:H78 55 EH = )

PRI A 1 € R B RO B o5, SR VIR — AN @ PR AR AT R m DL BB e 7 o e ]
(78 e AL SCHE Y property. JEAE G HERE HEARERT, XA 07 UM RS @ ko] Witk . tean, #H%e
KA T — ARG R, JRAZE AT DLEDRT A e A A AT P o AT read . write.
stored. default Ml nodefault, ‘©AI17 G T4k T RIIAH MR R 7o 78 55 0] LA [l BRAE 7 S B e
P B K e R BT LA, AEANBE N 30 ) R A7 B A T LA o 7 55 AT 67 implements $R 757, BTSN
A LASEIR AL 1, (HASBE MM R 4% K Sk il s e
T WS S T e A i A
type

TAncestor = class

protected

property Size: Integer read FSize;

property Text: string read GetText write SetText;
property Color: TColor read FColor write SetColor stored False;

end;
type
TDerived = class(TAncestor)
protected
property Size write SetSize;
published

property Text;
property Color stored True default cIBlue;
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end;
Edilt) Size @RI T SMRER, ARVFBIERERIEM: EHH Text Al Color J&PELAT WL protected
A2 4 published; 7 i () Color J& Pk dis & 4 e {E AN clBlue, ERAIRAFHESC A
o T P W) JE I IR S R ARG AT, IR BRIk AR N ORI B AN S T, e Gl A ORIk
AR RIENE) BATAHFE AR EYE . ARATSe 0w SR 8 1k 75 W AU 5 2 ), a2 DB — A
V] B E £ -
IRA S B R R BB 2 T e ? JEVER AR SRS, a2 vl, Mg s AR YuE T
ERJEME. FreL, RIS IAT G, i32H MyObject.Value ok 45 e I 2K 1 H] Methodl 2 Method2,
RI{E MyObject {711 7& TDescendant [¥]—A~5E41; (HART] LAHE MyObject 444t >4 TDescendant K1 1] Yk
A= JE PE AN EATTIR T 0] B E 7

type
TAncestor = class

property Value: Integer read Methodl write Method2;
end;
TDescendant = class(TAncestor)

property Value: Integer read Method3 write Method4;
end;
var MyObject: TAncestor;

MyObject := TDescendant.Create;

Class references (Z3|H)

Classreferences; Overview (KER)

I, BATHEAE AR S AR E RS (RHUE S, e, S5 K AL i e B0 . R
B REME IR ARG — AN, BT, fRth i 2 A AR S HAERAE e E, XML, IR
ST HIZEAL

Classreference types (25| KA

KOIHIRBATINFR A ICIE, MR ki e 3R

class of type
X, type ATATIKAL, type (&) A G ERKR—A classof type (LK) A, # typel & type2
FIFH G, T class of type2 (JGK) M classof typel (Jt2) RMMEIRAR . XFE

type TClass = class of TObject;

var AnyObj: TClass;
FHIT S ff AnyObj AL, BREAFAAEM RG] RTI RSB A AN GE B T2 ol S 2 s
W UREESE nil EIESAERTRG AL &
LT EI R i/, & — F TCollection (£ Classes Hi6) [¥IH4id pd 575 B«

type TCollectionltemClass = class of TCollectionltem;
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constructor Create(ltemClass: TCollectionltemClass);
L ah A, EEA AN TCollection SEAIN 5, AR J0 ] #4 it R £ AL 38— 2844, &)@ T TCollectionltem
Rl EHIRAER.
BORW N5, BEE T N8 (NS B E pR L (e BTSRRI E ) I, 2K
S RARAT HIH

Constructorsand classreferences (¥J3& EEEAI2EE H)

ot pR T — ARG TR AR S AT R, X FeVr B i g PEIN 2R T AN E B % . b,
type TControlClass = class of TControl;
function CreateControl(ControlClass: TControlClass;
const ControlName: string; X, Y, W, H: Integer): TControl;
begin
Result := ControlClass.Create(MainForm);
with Result do
begin
Parent := MainForm;
Name := ControlName;
SetBounds(X, Y, W, H);
Visible := True;
end;
end;
CreateControl PR 2 —NIRGI MRS H, R QIR TRMEME,  rREUE XA Z BRI HI L i bR
o BOYRFRERT R Fon— ARG, BreAsef e/ bS8k CreateControl €13 —
S, b,
CreateControl(TEdit, 'Edit1’, 10, 10, 100, 20);
A5 IS I P by 3 R O o R vk, SERiR T BRI B 8 (RSBl s AT I 285 1 TR A vk
JE o

Classoperators (KizE &)

Class operators. Overview (HiR)

AN TObject gk T P47l A ClassType 1l ClassParent (117715, i RBIXNZ KL, E#
R Z A RIEG I XA TTERTIR[BHME /L TClass GX L TClass = class of TObject) 844, ‘&AT]
RERFE A SRR A . RN K T — A InheritsFrom [19759%, &R H K0 5 2 A5 A
—AMEE IR R CHERI SRR AL, a5 RWf? Do XTI is M as s FAFEH], IR
S HEIRAEAT.

Theisoperator (isizBERF)

isIEHAFHAT BRI A, HIRKAIEIZATIN — DX R IR SRR AL,
object is class
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#7 object X %2 class K[ —/NSEf], B2 class YRAESR I —ANs], L REX0RE] True, 150K
[ False (#7 object /& nil, MIZ55H 4 False). 1% object /5 W[ ALRI class AAHG, HahEul, #57m4
RANFIE HIL P — AR S —A G, WA g PR iR, tean,

if ActiveControl is TEdit then TEdit(ActiveControl).SelectAll;
EA R E NG CERD) R TEdit BUE IR — AN, ARG e 2
& TEdit.

N—

Theasoperator (asiBHEAF)

as IEHAFHAT 2 B 2R e e . RIA A
object as class
IR [HIF object A X451 H, (HERIZEKALR class. EIZ1TH, object X5 A2 class J3 (1) —A~3L4l,
B IRAERI — AN, B nil, AR AR 47 object AU HIZRAYRN class ANHHIG,
VL, A EAEIE HIHp— AR S — AN ROtHSE, W AR g iesivt. todn,
with Sender as TButton do
begin
Caption := '&0Ok’;
OnClick := OkClick;
end;
PR A8 AT AL R ) L, FRAT T 8 5 2440 as AL R AL — X455 oh, Eed,
(Sender as TButton).Caption := '&0Kk";

Class methods CE )

RITERA R AR G LI 5% (OANA T RIE R EO . RI7ERE SCL AL R 7 class TR,
ke tu,
type
TFigure = class
public
class function Supports(Operation: string): Boolean; virtual;
class procedure Getinfo(var Info: TFigurelnfo); virtual;

end;
Ko7k SGR /L2 LA class FFah,  Hhdn,
class procedure TFigure.Getinfo(var Info: TFigurelnfo);
begin

end;
LEK T e X4y, Self il H 5 1:12% (which could be a descendant of the class in which it is
defined, ‘& B2 8 VAR —MNIRAEZ) . Al 2k C I ik, Self 12 E classof C (J62R),
Frbh, PRAGEAEF Self Vil 7B JBYEREH I 5k CH Gl G 7)), BRE M s Som Hee
KTk
RO EE T LUE R RS i, W DE X %, Ui G, Saf 2% A a5,
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Exceptions (R&)

Exceptions; Overview (HiR)

R A AR e HAFI T W TR IR R SATES, Ko R —AN . R Iacss s — N 5 b
FEFP (exception handler), X FRATHEAS AL BRI IE 5 FE P B B K. oA S 8 Tt s, k]
A DA 4RO RIT AT R AR, TEAK MG RIS FRESI B R . il Refeit— 2 fE B
CEEanB B il 2O, BT S R AR R B A B ) 1 T

MFRPATH SysUtils BTG, BT IRASAT IR AR e 3 o S, I, ARNAEAN L . BEEBR. GPF
(general protection fault) RSS2 BRI, TTIAE EATTRER A IR T 24T AL BE

When to use exceptions (] F %)

SR T M OUHER) 7 AR IR IS AT I AR, T AR R P MM ] SR K A5 1) . B2, Object
Pascal St AL FIALHIH S 28 BRI TR R%, Pt AN AR . AR OLP) e LMEAT ISR 5 1k —
A5, WAT RS L) RS Bl try...except 5% try.. finally B35 KRBT, (HSZFr L i
EENTHAERF IR DL o
AR G T AR JUME B 2 U3 FEBAR e CATIORE . HL45 AN SO CEEBE R i)
AR 0T if. then THARUE, BEURAAFART SRl U s 2 7 S0 B4R AR RGeS IR, B0
—BEORANREAG B UED 1T S 0o 2000 E AT R S AR L g D AR B0 o S A T AERE A . N AE S 110 FIHERAE R
G iR
FAFER) 2T PN R A B i 7 e B, ARBARZEAEST T — A S AT Se e &R 474, IRELE
T 7 AU
try
AssignFile(F, FileName);
Reset(F); /1 BRSNS % —/> EinOutError 5
except
on Exception do ...
end;
AR AT LA T 5 2R e S AL B PR T
if FileExists(FileName) then /1 FEARISCAENIR N False, A5k
begin
AssignFile(F, FileName);
Reset(F);
end;
Assertions $2 4t T 53— Fh 7, ATURLEVRA RS AT AT b 7 W — A 2R G Ao 25— Assert TH A RGN,
FEFPal Hild, si# 51k —> EAssertionFailed 57 (7 &l ] SysUtils BLICHITE) o U ST — MR
AIHEE RIS, ARA NAZAEH] Assertions. 22 T# 2 5 E, WS H LA T the standard

procedure Assert.
Declaring exception types (75 B S H288)

SR AR E 4, Sebr b, AEAMEMTSRI AN SEGIERIR R WAT I, (HIERE N SysUtils
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JCH Exception 28T IR
RAEN FH kAR OC R4y S or 4L, Lolon, R SysUtils BRocr s i, e i iR e LT — A ik
type
EMathError = class(Exception);
ElnvalidOp = class(EMathError);
EZeroDivide = class(EMathError);
EOverflow = class(EMathError);
EUnderflow = class(EMathError);
g LIS B, R L—AN 3 — 1) EMathError % AL B RE?, & e b 2] ElnvalidOp. EZeroDivide.
EOverflow F11 EUnderflow 5 .
AN, SR LB TIEMErE, AT RS — LA A R R . b,
type EInOutError = class(Exception)
ErrorCode: Integer;
end;

Raising and handling exceptions (5] %& f1AbHE 5% )

Raising and handling exceptions (5| & FIALBE )

TR L, AE raise B0 R AW RIMIE R Bt

raise EMathError.Create;
EH, raise IEAIIRS R

raise object at address
XL, object Al at address #B/2 L. #5745 05 T object, MITERJEHT 51K 411 7%, 1H2% Rerasng
exceptions; i€ I — MMk, EIH LR WA B R B FR R, AT HIX AN, AR R A HERR T —
ARSI, AR NS SER R AR S 5] & (usethis option to raise the exception from an earlier point
in the stack than the one where the error actually occurred) .
M5 kA, WEEEH T raise i) (referenced in araise statement), “EUKFS S AL BB R ()45
file —A raise i f)KIEA S UEH 7 2GR M, AHA, el IS gy e ab BR e 1 5 (8. JF
HARR N AR AL B (N 2 e i dn m ik NRIE AT IR HE (1) try...except H1).
Eetun, R B EEE AN AT RO B, A S A R e Ve U 5 | —> ERangeError 7

function StrTolntRange(const S: string; Min, Max: Longint): Longint;

begin

Result := StrTolInt(S); // StrTolnt 7£ SysUtils 5.5¢ /I
if (Result < Min) or (Result > Max) then
raise ERangeError.CreateFmt(
'%d is not within the valid range of %d..%d",
[Result, Min, Max]);

end;
= raise AT CreateFmt /57, Exception AU (IR ASAT KRR M35 BB, S48 T T8I0
JTERABIE 5 T A context 1D
WeoIRI (raised) S AN S HANER, AT T3ha58e.
HE: RIS 2 5 R —A S5 nl e G2 AR O B &5 5 o S I IE R SRR B SysUtils B
TG, AERIFIEPSCHF AT, E DM . WERAEAIIRACIIE 42 T 3%, I gwninte i sos (
1 SysUtils) ATEAMLALEE, JFEFSIR SR . ARG, B 2SN R SRAAL B2 (Then the
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exception is caught and handled, usually by interrupting the program).
Try ... except statements (Try ... except i5A))

SEHAE try..except A R ALEE,  Hod,
try
X :=Y/Z;
except
on EZeroDivide do HandleZeroDivide;
end;
LHEREEA)ZR Y # Z B, 7 EZeroDivide 5 kA=, A AR HandleZeroDivide.
try...except i) (i
try statements except exceptionBlock end
X, statements Z1EAFA CHHA 5B IT— R 51D, exceptionBlock 57 &
o HEiIBENFS, B
o —RUIFFHEMIFT, SRR
else statements
AN AL B B AT A R A% A
on identifier: type do statement
XHL, identifier 2 FIE ) CEATIE, B R LURATEATA MR SR, type HERE R K, statement 24T
g,
—/ try..except i AJPATFFUGAL T (WU AR, FERA IR TE, TR B (exceptionBlock) #% 2
W, PR .
HPATVILEARS I AT el (BUEHAT T raise 5], B & A R s Es D, #R X &
LI RPORLER
o AiFHALEIHL (exceptionblock) AT SR, WS TIASE AT S — N ILEC AL BERE R . A B
Ferhdia s B 2EM CRAERD S8 @ 2RAR TR, B 5 v AL SE 28I, JRATTt,  IXA i 4d
PRE R 53X AN S AR “ UL
o HRATKBUHN R TR, S dse A, FEFAERIFE R dse 1),
o HFREACBRYLP AT R A A, RTE RS, R R B e S AR
WR TR AATERANRAL, S8R SRR N —A try..except TEAJHR; 25710 BAT 43 (1 51 A BRE . 5L else
THIEIEA RS, TR E RN —A try...except A, MRIZSHE. W R IA S5 A2 1) try...except
ERYIF K ie A s s, Frmasit.
YA HE— AN SR, HERGR IR E try..except WEA) I FE B R £, BRIP4 S AL BRAR T | else
THREGE RS XA RS T HEN try..except J5 SRR, AR5, SRS AT
P R BOIA TS 5, FE P HIARUEE 4 try...except JTHIFITE T CanStif Al Exit. Break o Continue fiif 74
TR T T 7 i AL B, SH o R B2 BB
FERIRIE] b, 26 LA SRR AR P AL BERE O B de, 28 2 MR Bl ), ffe — MBI E R HCRE
5 H . EMathError 7EffE tHIL, BN SR SIS BOMLE, e sse Bl SR A2
B ] o
try

except

on EZeroDivide do HandleZeroDivide;
on EOverflow do HandleOverflow;
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on EMathError do HandleMathError;
end;
TESe i AL B P rh, nl AR R TR 8 — MR, 7EBAT on..do JGTHIRITE AN, &R R iR &,
B A5 A5 IR P A8 B i A iX AN E Ay b e Ean,
try

except
on E: Exception do ErrorDialog(E.Message, E.HelpContext);
end;
FE S A FI R ] T edse ), IS MBI AL S A BERE R AR BRI S . B,
try

except
on EZeroDivide do HandleZeroDivide;
on EOverflow do HandleOverflow;
on EMathError do HandleMathError;
else
HandleAllOthers;
end;
XH, else FRJALBEFTA AN Z EMathError (15725
A i AL BB R A PR, T R — RN, R BT I R . e,
try

except
HandleException;
end;
IXHL, try Ml except 2 [A]FACHSLEIZ AT I P2 A2 ) = %5, #R B HandleException I FEEA T Ab 2L

Re-raising exceptions (E#H 5| K— N HE)

HRBET raise fEe P HIL, I HEMEHIEARN RGN, ©5URIEAALBER H o XA R
AbFRE B B R A PR A RS FEBT 51 R 8 e TR AR 5 AT R TAE . AN REREAT A2 T Ak
MR R e, RS AR A .
tetin, GetFileList R/ HL—A> TStringList X1 4%, AR MRS FIISCE2RIEARE .
function GetFileList(const Path: string): TStringList;
var
I: Integer;
SearchRec: TSearchRec;
begin
Result := TStringList.Create;
try
| := FindFirst(Path, O, SearchRec);
while | =0 do
begin
Result.Add(SearchRec.Name);
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I := FindNext(SearchRec);
end;
except
Result.Free;
raise;
end;
end;
GetFileList 1 —A TStringList 1%, 4XJ51# 1] FindFirst il FindNext %% (#F SysUtils #Lo05E X)) k4]
e . WIRAIIRA R CEEAnI R ERAR TR, B AT W8 I N AP R A5 Hh 413D, GetFileList
T LRI AT R AR, DR eR R ) I B e AN ENTE B I AF A . BTN R, IR 15 e 91 3 A
try..except i AT, FKAE T RN, R ACBIHORIE TR, RS ERT TR R .

Nested exceptions (BRE I FH)

X T AL B, A ST LA DR R B e o B S S A A e A TR 1 P S Ak B
EATIFA I ORI A H s (H2, ST AR, BRI SRS Bk, R Tan s
W] 71X — R
type
ETrigError = class(EMathError);
function Tan(X: Extended): Extended;
begin
try
Result := Sin(X) / Cos(X);
except
on EMathError do
raise ETrigError.Create('Invalid argument to Tan');
end;
end;
17 Tan AEPAT I REH K42 T EMathError 574, 5 AbBERE P51k — A~ ETrigError 54 . K4 Tan 58
Ay ETrigError $ 5 i AL IR, e W A A% 47 21 J S W AL BRRR R AMED, AT 3 250 EMathError #7415 .
X TR EO IR, R Tan BE51K T —A> ETrigError 54 . CABIED

Try ... finally statements (Try ... finally i&H]))

A, AR EANEGEA AT, TER BRI e 2T e, 25— AMoIRE 2 ]
B, ANEBIRESRIERSTR, RS R ERXAELT, ARPTEAE try. finaly
).

AR I BAE IS T T AL BE AN SO, IR H,  BIMEESRA TR TR A T A R RE PR UE A B
Ja AT

Reset(F);

try
/1 KPS F

finally
CloseFile(F);
end;
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try..finally ¥ ) (11572

try statementListl finally statementList2 end
X, B statementList & — R Y H S BEFFIITER] . try.. finally & f)H4T statementListl (try T-4)) H
M4, FHEPATREIFRE 5 R 3, satementList2 (finally TA)) 4T, #4EH4T statementListl
WA T S, R IR 45 statementList2, — g AT e, Sw s s k. BEH Exit. Break
8¢ Continue i FEAFFEFEEHIR S IT T statementListl, statementList2 14 A&7 FTLL, Aigtry 76)
WA 255, finally FH) B 2T .
PR R TV A finally FAIFPHH T, S A% 3 try. finally iEA) AN, IXFE, £ try
TR &L RN s R R Pk, finally FAJR A BT A ARG R ) 58, XA S FTELIL
B AL

Sandard exception classes and routines (FrHEFH2EAFIFE)

Sysutils BT A W] T JLANFRAEGIRER AL BE 5%, BT 1AL 45 ExceptObject. ExceptAddr LA A ShowException.
SysUtils FIH g UG EFEIRZ Fa 2%, el (BT OutlineError) #B/& M Exception JR A4 1M K
Exception 2517 Message 1 HelpContext ()@, EATH T 1L R 4IA I context ID, Ja3& H T~ £ 3CHH
KNSR eIl LT 2GR, AR aE LUAS RN 7 R i I8 (5 B0 context 1D
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Sandard routinesand 1/0 (RrAEBIFEFA 1/0)

Standard routines and 1/0: Overview (#fi)

XL TN AR 11O, FFREAFRHEEGIRE . X A1 AR 22 1R A e 27E System HoTE 3, Bt
FICHE RS S g RN R R VB SIRER W E TSI, sLBElIE System Hoo—Ff.
—LRREGIREAE LR RTC (Hudn SysUtils) i, A ZUHEIX L TCAHIAE uses 1) LUK SR RERI AL
. HJE, ANBEAE uses 7RI System g, AREE IR System HocHiXE HEE .

File input and output (3ZHFHIANFIHEH)

Fileinput and output (SC8-%y A FIH HD

NIRRT S A A R

HRESRS | ik

Append FIFF—> CARAE ) SCAR SO EAT 3B

AssignFile | 0NN B FRIRES SCIFAR

BlockRead | M\— NIRRT — AN ANl sk

BlockWrite | [i]—/MNMERE BN —ADEEZ A D%

ChDir U 2 R A

CloseFile K —AHT IS

Eof R —ANSCPE Bof RZE CAIWTZ B ESCIFRRD
Eoln RN SCARSAF ) Boln KA AW S EATIIAR)
Erase TR — A A B ST A

FilePos IR [R]—AN 7Y 5l TG A IR ST A 1) 24 iy

FileSize IR [E] =N SO 41N, ARER T SCAR S

Flush TEBR— AN SR SCIF I X RSN AR SN2 D
GetDir IR T IR BN A 1) 4 1 B4

| OResult IR [E]— AN, e R E 1 1O AR 5 PPIRES
MKDir Bl — AT H3

Read MR — A AME, EfIRS AN ANBE
ReadIn Fl Read DyREAHI]; RESCASCHE, EBRE] F—ATHITLR
Rename B AN AN SO A FR

Reset FIIF—A CAEAE R A

Rewrite BEERFT T —AN 87 A

RmDir MHER—A~2 H 3%

Seek SR SR B R oo, W T RARTER S, ANRE T SCAR SO
Seek Eof IRl —ANSCARSCAF Eof IRAS CHIWHZ SRR
SeekEoln IRl —ANSCASCAE Eoln KA CHIWZ ST IR R
SetTextBuf | {8 1/O ZZph X ks — N SCA LA

Truncate AN I BTG SO i 7 A T
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Write ] — AN S BN — N ZAME

Writeln A1 Write D ReAH Al X SCASCA:, "EEHA—MTEHR (Eoln) 7k

S R RAT I SO R A B A SRR SO RIS SORSCAE IR AR SR, A
SR TELLE Filetypes — 1.

FEAE SO AR e, AR ] AssignFile REFEE S RI— AN BSOS B . AN SO 2 — AN i A 1
WEBE A, ARER T Do —/ N, L R s oy o SMMSCHAA A S 45 SO N A, B S —
A ST 2

— H PR BRI SO 58 oRER, e T DMEE TN R . — N CARAER ST
{1 H Reset i #2477, fTH Rewrite i F2AE G —ANF KA IFAT I E . A Reset 1 FF I SCA SO /& sk
[, 1% Rewrite 1 Append 1 T SCA SO HBE S N o KRS ASCIE, AN Reset 3652 H]
Rewrite 4T JF, “BAIT#SZE AT 5 1.

FEAN A HICE (component) A4 SR MEFFA1, FEANITCRAA LA (HadxKA), TR 0 iR
.

WE, SCHERBET IR, Mg dl, A Read t—AN o, st Write 5 N—NIoE, 4
HISCAAT BB N — N T0sk . WSRO A S, Refi ] Seek HEATRANLYT I, BI4E YT SCATAT &
BRFREMICE. bk k%L FilePos F1 FileSize AE I AH & 24 i SCAEAL B AT S 1 S0 KN
YRR AN SO AR BRI, DAZ5E ] CloseFile S< 130 . #ESCEESRI G, RIE BRI AN SO 4 58
B, SCPEAR R AT LR S A SO SRk T

ERUAEOL T, HHPTA T 10 IR kS Ak AR, W RAERR, Molk— " R (R
AEFRPEAR IR T, FRRPREE O . X Rl E SR AT LUE R g 2 255 R TS+ RIS -HT TP RIE ] . 24 1/O ¥
APOCH, WU, i FE R SR R ARSI PR TR, 1/0 A A SR R A, EAY
A VO BAEIISE A, IR 21 F ek % | OResult

PR ZIR T IOResult R ECKIG BRES 1, RIS IRAT S RAS B R . SRR AT RER, JF B ek
{$I+}, T A 1/O eRE i H 23 A Ay dit B 1R R R T R U

Text files (LA

X TR BRHER AL R SCA SO AT IR

FTIF— A SCRSCAERY, AN SO L — P IR 5 A AR B EEA L — ROV AT, XL AT
LR AT, BATUL—A Boln #5ids (—AMEIZESRT, BUFEIR—/MNMIATAF) 450, 287 Text # file of Char
ZNGP

X SCATAT, R TE ) Read F1 Write TEHUCHI S N ENTHIE, XEE{HIFAZ Char 287, EATREH )
MR PR RE e i, Read(F 1), XH |2 PMREHCR &, R8T, JHEE]
fifREh 10 BERIREEL, SRS AFEAES] 1 b
There are two standard text-file variables, Input and Output. The standard file variable Input is a read-only file
associated with the operating system’s standard input (typicaly, the keyboard). The standard file variable
Output is awrite-only file associated with the operating system’s standard output (typically, the display). Before
an application begins executing, Input and Output are automatically opened, asif the following statements were
executed:

A PIPRUESCA OIS 5, Input A1 Output. Input st —A~ KB SCHE, FIHRAE RGMARERI N GlH S5
#5) MK, Output s K5 3CPF, FIERAE R GERIbrAER D GEHE BoRds) MREk. FERF AT AT, Input
A Output BANFTIT, LA N H Iy AT

AssignFile(Input, ™);

Reset(Input);

AssignFile(Output, ™);

Rewrite(Output);
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HER: Text-oriented 1/0 RAE TG R FH eI, BEtEul, ZE4E Project Options X UG HET] Linker 71

iE#E “Generate console application” i1, BEF {EaT AT d Ry LI H-cc. 7 GUI (AE#EHI &)

Fedr, & Input 5% Output BEAT1328E 5 #0442 110 #z .

LR TSRS 11O IR, AT EEEH SO R B A S HAW T S, AR IR

B PR BB N I A S AR S A T ER M Input B Output., Eb 41, Read(X) %W T+ Read(Input, X), Write(X)

Xf VT Write(Output, X).

W —MER T SORSCIF S sl R BIRER, 5 0RYe e T — N30k, W2 i AssignFile $2e fil—

NGNS SCAEAR TG, 48] Reset. Rewrite 5% Append 1712 . #5448 AN Reset 31 710 SO AL 45 i
(EN) BRI ek g, WAESE: Ridk, #H Rewrite 5 Append $TJF I SCAEE 4N (132

BO HRr S FRa ek g, ok R A .

Untyped files (FEZREICAF)

TCRIY AT F T HRVT W RER SR, AN R RIZiK, 0t — MR 1/0 TiE . Je2RA At
I SCHE T file AU, BAHHLENA.

var DataFile: file;
XFTERASCAT, Reset Hl Rewrite ik #4278 VFURAS ARSI 1) 2 BOR 45 & AL S B8 INHE SR R R/ e BRI 52 JiR
PR, BRIARAC SR/ 128 7. UL RN LIy, A RE LA S AT AR SRR SE R KA
BT Read F1 Write, FrAEHT2RBSCAF )t FEFN o6 Bt R T 028 S0k, 0% Read 1 Write,
BlockRead #i1 BlockWrite ¥/~ ik F H T+ ey i £ b A% i

Text-file device drivers (XA HIZZIRE)

Text-filedevicedrivers: Overview (M)

PRAT LR 58 SCH T SCAS SO B KBl o SCASSCAT B IR SN ) 4 AN eR B A, 'EAT 78425830 T Object
Pascal 34 28 GeFH— L6 1 4% [R] 145 1
X AN RRERE— AN AR IKS), BT Open. InOut. Flush fil Close. REANRZLIN 7 ] (%))
# e

function DeviceFunc(var F: TTextRec): Integer;
iXH, DeviceFunc & pR¥K 4R (/& Open. InOut. Flush B{ Close). & ##% I e& B IR (A5 A% ik,
IOResult IR MI{E . AR [FIMERZ O, WIERIERD).
LB R BRI 8 B SO AR ORI, AR ATE — A E ) Assign 1f 2. Assign i A 2004 4 > B
F R R4S SOAR SR SR 1) 4 AR R B IF ., &R 2E Mode 7 Bef7fiti fmClosed “ BEA”
W, {E BufSize FBAFE SUASTATFZ M IX RN, AE BUFPtr S BAFAR 1) SCA SO G2t X B4R, JF
HAt Name FBHiE R
Fean, % 4 S¥f4% 0 sk % fi% DevOpen. DevinOut. DevFlush #il DevClose, Assign id FE W i% % i K
XA

procedure AssignDev(var F: Text);

begin
with TTextRec(F) do
begin
Mode := fmClosed; /] “BER”
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BufSize := SizeOf(Buffer); /1 RPN
BufPtr := @Buffer; /1 GEph X Huhlk
OpenFunc := @DevOpen; /1 A8 4 AV DR B MBI 45 A Y 7 B

INOutFunc := @DevInOut;
FlushFunc := @DevFlush;
CloseFunc := @DevClose;
Name[0] := #O0; // . Name 5 F&
end;
end;
A% B 1 R e Al ] SCpEC 5% (filerecord) 711 UserData 7 BAT it AT 15 S, AEATATT M S RGLABA

SBHCEAN B
Device functions (¥4 BE%0)

ARSI B2 SRS ) e i T Binids

Open (FTFF) E#:

Open PR #; Reset. Rewrite fil Append bt B2,  FHSRAT FF— RIS 8 QBRI SCA S fEA T,
Mode B fminput. fmOutput 28 fminOut K457~ Open pF %2 17 4% Reset. Rewrite 5 Append i H .
Open B& ZUH 4 Mode i K HE £ SCAF 2 i A B it - #5748 € T fminOut(% 7~ Open pR2H% Append 94 ),
7t Open PRER 1Y, & 204% 5k fmOutput.

Open A e & D mEz argii A, FOXANRK, AssgnDev HZ#I4A{k OpenFunc B,
HAMTAE (AFBIREEINL) B4 Open i%. T Mode {ii, Open BEREE M A B4 H H I (B8
O ekl WMWY ETIPRA, PTEAAH InOut. Flush BI%CRT CloseFile it .

InOut Cir Nidl) A%k
FE T B A I N H I, InOut 26 %4> 4 Read. Readin. Write. Writeln, Eof. Eoln. SeekEof. SeekEoln
A CloseFile prifEBIFE I -
4 Mode & fminput I, InOut 563z HLIL ) BufSize %0 H (1744 3 BufPtrArh, SR 5 IR [ 775 80 H
F| BUfENd; JFH., 'E47 % 0 F BufPos 1. 47 InOut B E7E I 3 i A\ 3i SR I 7E BUfEnd Hig[E] 0, ST
Eof 454 True.
When Mode is fmOutput, the InOut function writes BufPos characters from BufPtr®, and returns zero in
BufPos.

(4 Mode Jj fmOutput I}, InOut B%7 N BufPtraS A BufPos (BufSize? ) MN74F, Jf7E BufPos H1ik 0]
0.)

Flush GEBRZEMIX) HH:

IR AE Read. Readin. Write Fll Writeln (¥ 5 1 FH Flush pR%L. et n] U BR SCA SRR X o

¥ Mode /& fminput, Flush i%ifE7E BufPos #11 BUFENd £74i% 0, JFisFRZEmM X R4 CRIZED 745,
XAMFEAEAR DAL

1+ Mode 5 fmOutput, Flush BELREMR InOut BREL—FRIEZ M XN AEB A (&), ERIEBABAT)
SRR IRAE B o 5 Flush Bt 4, BRI X 78 T 8 SCRpOC ], STARA BE R+ .

Close (RGP Hi¥
Close i %4 CloseFile briftid #21H HT, FIA OGP AT — AN 8 ORI 1) SUAR S o CRF ST IF IS0 DA 4T I,
| Reset. Rewrite Fl Append i #2251 ] Close ii%) # Mode J& fmOutput, 7EifiH] Close 2 i, Cff
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ARG AT InOut s AGRUE T P AF S AN BE o

Handling null-terminated strings (ABEELZRFHE)

Object Pascal ¥ #1875 fL1F Read. Readin. Str il Val FrufEid R Ae N T 0 FEvE 2554l R84 Write.
Writeln. Val. AssignFile il Rename At #2 N H T O FEAE AP ECAI A 77484, JEH, 48R m e
BRI PR E R 77 . ST RER TR E 25 R, 1527% Working with null-terminated strings

o

SrAlloc TEHEF A3 B & N PR X

SrBufSize IRIAT ] StrAlloc 5% StrNew 73t (745 2% vh X /N o
StrCat RS TAF

StrComp PP AN 747 o

StrCopy 5 N— 45

SrDispose FIBH StrAlloc 58 StrNew 2312 1 P45 28 X

SrECopy P UL A5 TR B MR I 47 5 R R IR
SrEnd IRE =N ) R ORI 4R .

SrFmt e E e M1 2 D | R e i = N

StriComp E AN e, BIER/NE .

SrLCat AT, 1R T Hbs (8558 R IR NK
SrLComp PLASI AN e, 4808 T BRI KK .

SrL Copy PUUFRF R, IRE TH IR K.

SrlLen IR A=A AT R

SrLFmt W — AN B BB —ANEREH, FaE TP B s KK
StrLIComp PRI T-RR 8, e T BB R K S, ZBEK/NE .
SrLower TR NS B

SrMove M= PR R B — PR 2 5 — AN PR R

SrNew EHEF I — AR

SrPCopy 5 )l — Pascal ‘7R Bl — AN EL R TR

SrPLCopy 5 U1~ Pascal T4 H BN FL R FRFHR, 08 TR IR K
SrPos R A B R E AR G IR (FREED
SrRScan W[ AF SRR E AT RS AR (FREDD .

SrScan R B R AT BT LA B (FREDD.

StrUpper L2 R S NP W

PR 74 R AL FE R BCE £ T2 PRI, ST S T X FAFRY locale-specific HEFF . 2 770 BRI
ZFRUL Ang-TFUG . Eeln, StrPos ()2 75 iRAS /& AnsiStrPos. 22771 45 B S 3 2 FIERAE R GUAH S 1,
THET A E Ccurrent locale) .

FFAT R

System FLCHL T =%, WideCharToString. WideCharLenToString 1! StringToWideChar, ‘& 411H %

I 0 LA T8 AT

A Ay B O AT R

KT FFfH, 5% About extended character sets.
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Other standard routines (EEkRAEFFE)

MR S T AN AT B A R, eI AN e B AR R R .

AR Ejiipa

Abort Ends the process without reporting an error.

Addr Returns a pointer to a specified object.

AllocMem Allocates a memory block and initializes each byte to zero.
ArcTan Calculates the arctangent of the given number.

Assert Tests whether a boolean expression is True.

Assigned Tests for anil (unassigned) pointer or procedural variable.
Beep Generates a standard beep using the computer speaker.
Break Causes control to exit afor, while, or repeat statement.

ByteToCharIndex

Returns the position of the character containing a specified bytein a string.

Chr

Returns the character for a specified value.

Close Terminates the association between afile variable and an external file.
CompareMem Performs a binary comparison of two memory images.
CompareStr Compares strings case sensitively.

CompareText Compares strings by ordinal value and is not case sensitive.
Continue Returns control to the next iteration of for, while, or repeat statements.
Copy Returns a substring of a string or a segment of adynamic array.
Cos Calculates the cosine of an angle.

CurrToStr Converts a currency variable to a string.

Date Returns the current date.

DateTimeToStr Converts avariable of type TDateTime to a string.

DateToStr Converts avariable of type TDateTime to a string.

Dec Decrements an ordinal variable.

Dispose Rel eases memory allocated for adynamic variable.

ExceptAddr Returns the address at which the current exception was raised.
Exit Exits from the current procedure.

Exp Calculates the exponential of X.

FillChar Fills contiguous bytes with a specified value.

Finalize Uninitializes a dynamically allocated variable.

FloatToStr Converts afloating point value to a string.

FloatToStrF Converts afloating point value to a string, using specified format.
FmtL oadStr Returns formatted output using a resourced format string.

FmtStr Assembles aformatted string from a series of arrays.

Format Assembles a string from aformat string and a series of arrays.

FormatDateTime

Formats a date-and-time value.

For matFloat

Formats afloating point value.

FreeMem Disposes of adynamic variable.

GetMem Creates a dynamic variable and a pointer to the address of the block.
GetParentForm Returns the form or property page that contains a specified control.
Halt Initiates abnormal termination of a program.

Hi Returns the high-order byte of an expression as an unsigned value.
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High Returns the highest value in the range of atype, array, or string.
Inc Increments an ordinal variable.

Initialize Initializes a dynamically alocated variable.

Insert Inserts a substring at a specified point in a string.

Int Returns the integer part of areal number.

IntToStr Converts an integer to a string.

Length Returns the length of astring or array.

Lo Returns the low-order byte of an expression as an unsigned value.
Low Returns the lowest value in the range of atype, array, or string.

L ower Case Converts an ASCII string to lowercase.

MaxIntValue Returns the largest signed value in an integer array.

MaxValue Returns the largest signed value in an array.

MinlntValue Returns the smallest signed value in an integer array.

MinValue Returns smallest signed vauein an array.

New Creates anew dynamic variable and references it with a specified pointer.
Now Returns the current date and time.

Ord Returns the ordinal value of an ordinal-type expression.

Pos Returns the index of the first character of a specified substring in a string.
Pred Returns the predecessor of an ordinal value.

ptr Converts a specified address to a pointer.

Random Generates random numbers within a specified range.

ReallocM em Reallocates a dynamic variable.

Round Returns the value of areal rounded to the nearest whole number.
Setl ength Sets the dynamic length of a string variable or array.

SetString Sets the contents and length of the given string.

ShowException Displays an exception message with its address.

ShowM essage Displays a message box with an unformatted string and an OK button.
ShowM essageFmt Displays a message box with aformatted string and an OK button.
Sin Returns the sine of an anglein radians.

SizeOf Returns the number of bytes occupied by avariable or type.

Sqr Returns the square of a number.

Sort Returns the square root of a number.

Sr Formats a string and returnsit to avariable.

SrToCurr Converts a string to a currency value.

SrToDate Converts a string to a date format (TDateTime).

SrToDateTime Converts astring to a TDateTime.

SrToFloat Converts a string to a floating-point value.

SrTolnt Converts a string to an integer.

SrToTime Converts a string to atime format (TDateTime).

SrUpper Returns a string in upper case.

Succ Returns the successor of an ordinal value.

Sum Returns the sum of the elements from an array.

Time Returns the current time.

TimeToStr Converts avariable of type TDateTime to a string.

Trunc Truncates areal number to an integer.
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UniqueString Ensures that a string has only one reference. (The string may be copied to produce a
single reference.)

UpCase Converts a character to uppercase.

Upper Case Returns a string in uppercase.

VarArrayCreate Creates a Variant array.

Var ArrayDimCount

Returns number of dimensions of a Variant array.

Var ARrayHighBound

Returns high bound for adimension in a Variant array.

VarArrayl ock Locks a Variant array and returns a pointer to the data.
VarArraylL owBound Returns the low bound of adimension in a Variant array.
Var ArrayOf Creates and fills aone-dimensional Variant array.
VarArrayRedim Resizes a Variant array.

VarArrayRef Returns a reference to the passed Variant array.
VarArrayUnlock Unlocks a Variant array.

VarAsType Converts a Variant to specified type.

Var Cast Converts a Variant to a specified type, storing the result in avariable.
VarClear Clearsa Variant.

Var Copy Copies a Variant.

Var ToStr Converts Variant to string.

Var Type Returns type code of specified Variant.

KIMAN T RIMEE, 1§25 % Format strings.
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Librariesand packages (FEFAH1)

Libraries and packages: Overview (#fi#)

HAPNJZE (dynamically loadable library) 75 Windows & — AN sh&#E% % (dynamic-link library, DLL),
7 Linux T M365 H AR (shared object library). & AMoIRSE S, FFFLL A ICE S a0
L HARE R P X LB . e —H, ST S L= AR R IR, (HX R e — AN
GRPEI T PAT A, EAEIBAT I B R R B AR

N T KA SRS AT AT S, fE Windows R4 DLL [ SCHEY 44 & .DLL; #E Linux 42
S H AR SO e 44 0t .s0. Object Pascal #2)7 1T DL LB 545 (1) DLL sidtb= Hpg, ek
O IR AT LI FH B Object Pascal 25 1 DLL B{L 52 HF5.

GXHEERIPEAN SR, 2 HER? )

Calling dynamically loadable libraries GERZZSIENE)

Calling dynamically loadablelibraries GEAZIZSENE)

HRar DA B PR R BIRE, (B e ESEEATIN A B S B R R . XU W2 4 R R I A T
WAFAE, AR UEIAE GRED SN —ANMIIRER AR S HE T 4 B B

7EV ] 3L 5 HFR SO (shared object, 244X Linux RIS 2 ) FrE CHIMBITRET, R0 20 5 N I 645
Fio XAPIR TR — AN (external) S FEskpa %, — e HEHTEE RS, ARl W
J5a, BIREHR R E RS AT I A B BRI FL R

Object Pascal A3 FF ML= G A&

N
S ON T R B R S T SR VA ] external FRoR A EHEATT, L,

£ Windows F: procedure DoSomething; external 'MYLIB.DLL';

1E Linux F: procedure DoSomething; external 'mylib.so';
FARIERE AL X AN A ], MYLIB.DLL (Windows) 2% mylib.so (Linux) {EFLRE S SR —X,
EFEFF I HEANZ AT, FREST DoSomething A2 48 [A]— N L FE R I [E] — AN N .
SNBIRR )R B ] LR TR 2 A AR P T . HOA T4 5, AR R U external 7 BHIRYE
—/NEUMR) RN Y, IXANEIC AT DA S R AT AT B I AR A A . e X
AN ON BTG ISR AR v] DL e 75 B AT A e
LT fif external (5, 1557% Externa declarations.

Dynamic loading (Bh&TRA)D

PRAT LA RE I FH AR 28 G0 00 P eR B8R U 1) — PP IR, X 28 22 R £ (0 45 LoadLibrary. Freelibrary Fl
GetProcAddress. 7 Windows T, X46pg%7E Windows.pas #.cA W, 7F Linux K, A4 TaEEMHE%IE,
'EAI7E SysUtils.pas BT, SEBR Linux #1725 diopen. diclose Al disym GXEEH(FE Kylix [ Libc .
JCAW], ESERLD . S, A R A AR ok G T R AR

Ebdn, #F Windows I%, Linux K-
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uses Windows, ...; {On Linux, replace Windows with SysUtils }
type
TTimeRec = record
Second: Integer;
Minute: Integer;
Hour: Integer;
end;
TGetTime = procedure(var Time: TTimeRec);
THandle = Integer;
var
Time: TTimeRec;
Handle: THandle;
GetTime: TGetTime;

begin
Handle := LoadLibrary(‘libraryname');
if Handle <> 0O then
begin
@GetTime := GetProcAddress(Handle, '‘GetTime');
if @GetTime <> nil then
begin
GetTime(Time);
with Time do
WriteLn(‘The time is ', Hour, ':', Minute, ':*, Second);
end;
FreeLibrary(Handle);
end;
end;
LR XA S AGIREN, B3 LoadLibrary I TFAGI0AT, FEABGRAN, JE )5 KiE T I FreeLibrary
AT IXALUREE T NAE, I AR T B EEA R I DL R BB AT IR IR
AR F7E Linux N a] U FESZIR :
uses Libgc, ...;
type
TTimeRec = record
Second: Integer;
Minute: Integer;
Hour: Integer;
end;
TGetTime = procedure(var Time: TTimeRec);
THandle = Pointer;
var
Time: TTimeRec;
Handle: THandle;
GetTime: TGetTime;

begin

-132-



Libraries and packages

Handle := dlopen(‘'datetime.so’, RTLD_LAZY);
if Handle <> O then
begin
@GetTime := disym(Handle, 'GetTime");
if @GetTime <> nil then
begin
GetTime(Time);
with Time do
WriteLn(‘The time is ', Hour, ':', Minute, ':*, Second);
end;
diclose(Handle);
end;
end;
KX AT TG, B3 diopen WHIFFHIGHAT, L HFRSCIEA BN, Hbs SO E kel 8 1
diclose HEATREIN . IXATIRAE T4 N AF, JF HARRLETE ZW FEAAAAE G DL P W RIS AT IR I AL o

Writing dynamically loadable libraries (485 Z7SIENE)

Writing dynamically loadablelibraries (4% 3h&ENEE)

ENATINPE R W SCIEARE 8 —FE, BR T E LSS library JHG (U program).
S W th R R A R L e R P SN, NI s T 2% A R B, Min Al Max
library MinMax;
function Min(X, Y: Integer): Integer; stdcall;
begin
if X <Y then Min := X else Min :=Y;
end;
function Max(X, Y: Integer): Integer; stdcall;
begin
if X >Y then Max := X else Max :=Y;
end;
exports
Min,
Max;
begin
end.
A BRI X JLETE T S IR W LI, e 2 A I i 2 A 75 W L R BN 4R 58 stdcall 1 H 205
HBIE S B A4 Object Pascal BRIA K register 1 FHZ)5E .
Libraries can be built from multiple units. In this case, the library source file is frequently reduced to a uses
clause, an exports clause, and the initialization code. For example,
JER] DL 2 AN B0 SO B, BRI, PR AR SO R % > uses T > exports Al
WILaA AR . B,
library Editors;
uses EdInit, EdInOut, EdFormat, EdPrint;
exports
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InitEditors,

DoneEditors name Done,
InsertText name Insert,
DeleteSelection name Delete,
FormatSelection,
PrintSelection name Print,

SetErrorHandler;
begin
InitLibrary;
end.
PRAT LA exports 1A JEAE $L T % 1 BSEBLER 73, ATATAE uses 1A) AL & XA LT B st fR o
HHERE, AXA A K exports 4.
iy local ARid—MoIFEA BB, BB AR, £E Windows g2 H A 7EH] -
& Linux T, local #5755 g PERE EAH BN AN HS OG0 RE S Bt T — Rt MR BE LA o XA H T Fn e
REFERR S, ANBEFH T U7E. W, —ANH local A EAIFIFE,
function Contraband(l: Integer): Integer; local;
EARIET EBX A frdy, Rtk
o CEARREA AR
EANBEAE S TCI % 7 A0
o ANBENUSE I BRI ZE — SR RS A
o HEZEAR MUGIEFUIR, BRAFHHERE T EBX e, WUARMN SRR

The exportsclause (exports F#])

L AMIFEAE exports AT AIHIN, e, e T
exports entryl, ..., entryn;
XH, B entry BAE— AN REEVEE CEWITE exports TRIZATAE B MAFR, GRS
F U A mREIRERD A—AN AL name BiWIRF, 3R] DU 876 44 PR i R R 2 44 %
(N AT PLAL & 457R 7 resident, B2 T ) A, g PEARRE 206D
HAHE Windows R BEAEHI R SI U IAT, &0 T index, JamiER T 1 21 2,147,483,647 2 [A] ]
Her s OvRmf e R8eE, BN RGHE . HAND PR R E RG], 7Ef & P e A sl 7
—A .
HER: ROIUIRT RN T E e rE, AsUiiH], e e IR Tl e [ ) i
AR YA SRR ST name, JaTER DT AR R AN DB AARULIIRT, IRl A ) RS
Wi R 448K, WIRIFE NN o BEAE A F A R —NMEIRE R, ] name 76 Lbdn,
exports
DoSomethingABC name '‘DoSomething’;
HAE AN T ) R B SRR N, URIDZIAE exports AR E BN S, e,
exports
Divide(X, Y: Integer) name 'Divide_Ints’,
Divide(X, Y: Real) name 'Divide_Reals';
7t Windows T, AZEAEFBMFIFEAN DT H index 3 W14 .
exports §~A AJ HH ILAERE 7 B2 75 W A0 OATAT AL L, ORI AN 2 B, [RIRE, =2 Y A S e 4 1 B sl
e, fEoi ek, PR 2 exports T4,
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Library initialization code (FEWJEE4LARHE)

—ANERIPE (block) At & AR R T ERIFIAAAD, R PERRAR, XA AT — k. BT
(R ST S5 BRI B I BRI AR AR 55 o PR AR AL AAS R W] LA H] ExitProc A2 22— MR Hi ik
F# (exit procedure), Htf57E Exit procedures IR IARAE . JE H I FEAE FE gt ) 20 HAT
JERII AR ARSI B 5E ExitCode A2 5 2 FF 0 Skbrid— M k. ExitCode 7 System $Lyc 4 W], ERIAMHA
I 0. 45 AR ARSI ExitCode BB N HEAH, KN, IR POl A 2 1 5k R,
TR ARIS PAT T A2 TR KB S, R et e A 0 SR s N I 2R
X B — AR T HEYIIRACARS AR H R R 411

library Test;

var

SaveExit: Pointer;
procedure LibEXit;

begin
/1 FERE AR
ExitProc := SaveExit; /1 WRSBH  FREE R
end;
begin
/1 PRI ARY
SaveExit := ExitProc; /1 DRAFIR I AR
ExitProc := @LibExit; // E LibExit JiB H i f
end.

U PERG ENENT, i A A AT ExitProc TR TR S R, ELE ExitProc A2 R nil. P
EAE I IT, AT AR AR AL ZE A AR A AR S AT Z i AT, BT A5 AR A A 12 D3R Hh i
FESRAT G A AT o

Global variablesin alibrary (EFf & RTE)

FEIL R rp A W ) 4 J A2 R AN RERY Object Pascal T2/ A\ o

—ANEIRBER MR, HEMREPAE A CREERE S R AN UL, BRI A O e
JAAR RS . R TAEZ AR (BN PERZ AL SEZNAE, EATZUE ] W AF B SO St
—BHER, WE% RGN,

Librariesand system variables (FERI R4 &)

1 System TG W JLAN AR H0) IS L5 P FE AT Re A e . AT I sLibrary A8 okeaf e AU 2 AE ek
SEEAT, IsLibrary {EREF R True, 7EEHSZ False. 7EFEMZEATITIA, Hinstance £7iff T (I
S 04K, CmdLine 761F 9 U2 nil.
DLLProc A& & S i/F—ANFE Ml RERTE A £ Centry point) (IR HT, X AMREAEE F H 2 S R 2
LM PEATH . DLLProc 7 Windows #il Linux F#8{£{E, HHE KA. 7& Windows T, DLLProc
T2, £ Linux &, EHRAIW RTINS 8. X R 14728, ARMIZAEH] finalization
sections, A2 IR TR .
LRIEAE RGN, Bl AR, el MRS, e,

procedure DLLHandler(Reason: Integer);
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R IEIE R LR 2T DLLProc A2, M REgf N, & (80 gy FE:

DLL_PROCESS DETACH 2 I E IR FH R (g ok 25 TR 328, 3% & —) clean exit B F FreeLibrary
(£ Linux 142 diclose) 45 53#,

DLL_THREAD_ATTACH R TR E A — Ve fE (Windows)

DLL_THREAD_DETACH FKH—ANELRE CFigib) 4550 (Windows)

1F Linux F, XEELE Libe Pt Lo
FERLFRARA,  URBEAKIEIN S Bl AL 3 25 1 FE R 45 e R AT 3)

Exceptionsand runtimeerrorsin libraries (&R 5% Fia4T RHE1R)

MAEBNA TN TG 0 R AR BERS, E AR R PR RSN BA W . AR (8 A5
& ] Object Pascal 2’5 1), n] i@t brAERT try...except W HJALEEE .

R fELinux &, HAEUERMRFPAEH R —&isfra (B8 BH D) G #ikEH: ) ShareExcept
AT LA

HPAREY (B RHILEETRME N, REPCAUERE RGN G QY. $OEEDFACE) HHAT
AbFR . EHRAE R G 0 ) Exceptioninformation 341 EE — M A D, W5 T Saidl, B oAAD
£,87— B i) Object Pascal St %4195 H .

W, A ZAS S SR EE A . 7E Windows T, Delphi 53 Wbl B4 /E RS % B8, Linux
WA AR,

Fi—ANFERAAET SysUtils BT, EIATREREH LB, XFIEOR, HER BTN, R
Lk, R EBEAT SN ANTE S 15 I — Object Pascal FEEHEAT AT, B AR AR B IR o e,
JP U AR 20k, IR R

Shared-memory manager (FL= N 725 BL5%)

7E Windows T, #F DLL #irth i F DA 455 B sl sl S SO D S8 VR D R B R . (AR
P, B S S B D, 84, DLL AR R (8 DLL) 24204 i} ShareMem Fioc;
M—AFEFEL DLL i H New 8¢ GetMem 73 FL AT, TTAE 75— /MEEE i ] Dispose 8¢ FreeMem KR i
PIAERS, TR R U RS H - ShareMem BTN 2478 F2 P Bk (K uses TAJH S5 — AN H

ShareMem & BORLANDMM.DLL WA78 L4 D o0, & RVFEBIE ) L2828 70 B i I A7
BORLANDMM .DLL @ %5ii% [ 447 ] ShareMem 5276 (127 Al DLL —[m] & A o 48 /77 8 DLL { FH| ShareMem
N, AR A 9 BORLANDMM.DLL A AR,

Linux 1 ] glibc i) malloc A P 77

Packages (1)

Packages: Overview (H#iR)

B MR P, B TR IDE BiE P [RIINAE T o A0 SR VRIRAEAN S A O D0 F08
LHACHAEALEHIIL, XA IFR A application partitioning. (Packages alow you to rearrange when code
resides without affecting the source code. This is sometimes referred to as application partitioning.)

BTN AAERE P IE AT IN St ZE T RE, BEvT I G A ORAE IDE h 2410, I HoW 2 i 4 F G i ik 1Y)
JEVEg AR . — M RERIINAR T TR I AEsAT I, W I AR AR E AT requires 1) S [ TIEAT
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I A fE TAE.

H T RIS, WA AR SO

e {F Windows I, fulf¥ 44 &.bpl (Borland package library)

e {ELinux I, HBLEN LARIEE bpl 7Fih, ¥ @4 &2 .s0.

W, B R AR, HARA LUE ] LoadPackage FI UnloadPackage 1l % (££ SysUtils #.70)
KENFRN

HR: YRR, SR FIC (4 B2 E IS AR SO uses PR

Package declar ations and sour ce files (4,75 B FIYE SCAF)

Package declarations and source files (/4,75 B FIYE SC44)

BN AN BRSO T A, eI e A4 At dpk,  DAMETATH B 407 Object Pascal 465 (1) 30 1E
o B SAHEREL, Hol . R etm sy Junfe g, ead
o HLIMAFR;
o CEPIWEMIILEMIR . KPR S
o ARG EI P LA ) (GEREREND ISR . PR FOR X SRR T — AN M de, IXLE
TG R G PE i AL B A ) e
B I A R B
package packageName;
requiresClause;
containsClause;
end.
X, packageName J& AT % &4 requiresClause 1 containsClause #5& il ik ). Eeln, FAL
5751 7 DATAX 4.
package DATAX;
requires
baseclx,
visualclx;
contains Db, DBLocal, DBXpress, ... ;
end.
requires FAJFIH TR AL TR EIL AN . S AFETR R T requires, S TEIZ SRR IT AR,
RIGEIR—A0r 5. HEATIHEEME, EATE requires 71,
contains i) 48 B EEA 4 B T 40 6 2L 1 FLT . & AR 7R S contains, JiT [T A2 5 K T IR T 44 S,
R ER—AN 005 o B oA Ja T T DAER OGBS in AU SO 44, s SO 44 v LB HG AN B d6 kA2, JF g
SRR, ERARAT LR AN, AT DL A R AR Ee i,
contains MyUnit in 'C:\MyProject\MyUnit.pas'; // Windows
contains MyUnit in "\home\developer\MyProject\MyUnit.pas'; = // Linux
HR: SO ELR R A R (] threadvar 7 1) ASBEM F AL 2 V5 ) o

Naming packages (fiy4 )

— AP LA SR, B, 40 DATAX 35 SO DATAX.dpK, 4 i 28 e A il — AN vl 34T
S0 i |17 39 S K
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e 7 Windows I: DATAX.bpl and DATAX.dcp

e fFLinux F: bpl DATAX.so and DATAX.dcp.

DATAX HISkAEFH B 0¥ requires 1A) i@ XA, BCYFRE A XSG H DATAX RiEE . 75—
THEH, A4 e ME— 1] o

Therequiresclause (requires Ff])

requires st T ET AL AT AT T I e AN, e PR TR oGS R ) uses ). AR AR 4
Wi, HHAEH T requires 1A A1 AN P AL I — AN T, AN RE B ShRERERIRE T .

A RIS T T e b R, WIS AR S RS M) requires A, LR
requires FHJH RS 7B, geiFgeM.dou (Windows) k.dpu (Linux) SCEEASG] G,

BREETIH

BAEEAN requires T AP ABEL S IEIAG T . BRI

o Q{EER requires HITARES T A C

. %Iﬁﬁ%ﬁ*ﬂiﬁf“ SINEET R . 0 A FEM B, A BARHEA; HAFLEB, B
L C, M CARETRE A,

ERZA5H

FEALI requires 7A) Y, ISR AR WS, EON TRV R OIS R, N A IR TR
(IR

The contains clause (contains T])

contains ¥ fJH i T 465 B P IT. ANEAE contains F Ay LS U R4

8k S 5 FH 2 AR ARURARAS

BAREHIAEILE R contains T, ANBEHILAEFLICH) uses TA)H

HAEAEAL contains T AT FHIT, B CREEIDD IXECH IO A I 9G,  £Eg PE I AR g0 e

. MU EREM I CHREREREERD, AREHCER requires 70 P ITH MO HAE
—ANPTTARER L CERREURE) fEF MR PR i 2

Compiling packages (ZR¥%H.)

Compiling packages: Overview (&)

TRATTIE WA P Q0 S R 4% 817 . dpk ST, #RJ5 AN IDE S ie— M, ] DU ] fir 47 440 7 —>.dpk 3¢
o MM TGS —MUR, FTWENW, WAzl (D) B .

Generated files (4304

AR A T R G AN I T AR K SO
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XY R N

dcp — A THERIm R S, S AL — A package header FiTL T T AT 1) deu( Windows)
oY dpu (Linux) #J5%H concatenation. &AM UG —AS dep X, "B
A 44 dpk Y5 SCARE 44 A [

deu (Windows) HEL R — AN B TTN WV IR R AR SO o A e S0 h . AN BT S B

dpu (Linux) —A™ deu Bk dpu 3C1FS

.bpl on Windows
bpl<package>.so on Linux

AT . e MRS . e SR AL AT dpk YRS A T

Package-spcific compiler directives (FE4Ri¥asig~FE)

NHEHS, BT REAEE A B RS R IE R G R TR R

HRE

YR

{$IMPLICITBUILD OFF}

B 1k AE LS BB H g 1. F TR OMR R IIRE . Ana AL
s AR AN SR A 1. dpk SCAE

{$G-} or {$IMPORTEDDATA OFF} Disables creation of imported data references. This directive increases

memory-access efficiency, but prevents the unit where it occurs from
referencing variables in other packages.

{$WEAKPACKAGEUNIT ON} Packages unit weakly.

{$DENYPACKAGEUNIT ON} Prevents unit from being placed in a package.

{$DESIGNONLY ON}

Compiles the package for installation in the IDE. (Put in .dpk file))

{SRUNONLY ON}

Compiles the package as runtime only. (Put in .dpk file.)

T Y5 SCAF 4, 2 {$DENYPACKAGEUNIT ON}, fig B 1k 50 o0 SC A 4 1 B0 b o A 75 {$G-} 8k
{$|M PORTEDDATA OFF}gEW; 1 — AN AL & A AL R — MR
WERATE, HLEgwmiFasias 2w DS adimd,

Package-spcific command-line compiler switches (FEfr24T 4% 5)

FIEE A FRB TR

SiES YER

-$G- Disables creation of imported data references. Using this switch increases
memory-access efficiency, but prevents packages compiled with it from
referencing variables in other packages.

—LE path Specifies the directory where the compiled package file will be placed.

—LN path Specifies the directory where the package dcp file will be placed

—L U packageName
[;packageName2;...]

Specifies additional runtime packages to use in an application. Used when
compiling a project.

—Z

Prevents a package from being implicitly recompiled later. Use when compiling
packages that provide low-level functionality, that change infrequently between
builds, or whose source code will not be distributed.

I -GIF K el i — AR e G TR
UWEREIE, iR e A AT IE IR nT LUEH] .
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Object interfaces (F&#EO)

Object interfaces: Overview (i)

BB O (B R 1) 58 T RER DI . B DA WIRISEAIEL, (HANRE HLESCBIL
WAREE B GESO BRI, 1o SRR DR AT IO IR — MR R AR R RES |
AN T DX 5, (H2, RATH R A B 554 el i X A2 S AT i

PO T L BORKINUFAL, JBAT 2 B8 R K SR DR oA s S i O gk
WA, SERIS SRR DI R AT LRI ETE S (B C++. Java HILETR F) M5 IR
B,

Interface types (GEOZFEED)

I nterface types. Overview (Hfid)

BR—FF, B KRR P el f TR AN A A, A REE S AR B R b A Bl . —ANE T R B 75 B A
A% A
type interfaceName = interface (ancestorinterface)
[{GUID}']
memberList
end;
1X 8L, (ancestorInterface) FI['{ GUID} /& I L) . 76 RKZE0 1, B0 A BIRIZE A IR, (HA DL R BRI
e memberList RAFETVEMENE, FEAEEE TR VI
o DU BELKATE, FrLlErni (read) A5 (write) PREFFULHE T,
o FLUMIPTH A AR (public), A FuVFAE A AT WA B FF A7 i BROE 7T (H— Bl s kg
B84 default);
o FRNBAMIEREANTIREL, EAIAREE (EHED Sk, BRAREHISEIL T &M (R 125,
o JyIEARNEEMIFTHA A virtual. dynamic. abstract 5% override. K10 H OASEBUE A T, XL
FEHAAT 1 X o
I RN L1 75 B IR 41 1
type
IMalloc = interface(lInterface)
['{00000002-0000-0000-C000-000000000046}']
function Alloc(Size: Integer): Pointer; stdcall;
function Realloc(P: Pointer; Size: Integer): Pointer; stdcall;
procedure Free(P: Pointer); stdcall;
function GetSize(P: Pointer): Integer; stdcall;
function DidAlloc(P: Pointer): Integer; stdcall;
procedure HeapMinimize; stdcall;
end;
7R L R interface JCf 74 %, T dispinter face, i Fhi) it (3% 7] dispid.readonly 1 writeonly
fRoRT) P AKX, ARELE Linux 2Pl .
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| Interface and inheritance (3£OFI4E7%)

FEOFIE—FE, MR E 77 BEOARE, EAIASEI . — N kR e SEIliX
BET7 I 55, XA SUSZATL SR LA — 2K

P — AR ] DR — AN L, WAL RIS, e Bk H linterface. linterface 7E
System HItiE X, SR EFAEOMRZE. linteface & X T = J5%E: Queryinterface. _AddRef #l1
_Release.

HE: linterface 1 [Unknown s AH[FI ). FIEEFEGICME, % ZAEH linterface; |Unknown i H
TE— SRR AR P, MO8 T Windows “F- 5 .

Querylnterface S RFAE— A G AT SLBLIIAN R E2 11 22 18] F fhBk%% ;s _AddRef Fll_Release Xy 15| FHRfiEAE
AR B, SEEIX = AN 7 ik £ B 7 2 M TinterfacedObject (78 System #oc A ) JRA:— AN
A7 E S IX L8 T A A 2% R £, i vT D2 BATT, fH COM X % (JLU3E A1 Windows) 242l it AddRef
FI_Release BT B .

Interface identification (ARE)

— O FE WA R E AN RME PR IREF (GUID), ‘& — M h S5 35k i R R, e ELE
PO R 2 1. GUID 4y LI R X 1 «
[ XOXXXHXK-XXXK-XXXK-XXXK-XXXXXXKXXXXK} ]
L, BEAS x 2 AT ANBERIA7.(0 3 9 5 A 31 F) . 7E Windows H, 57 4 4 4 2% ( Type Library editor)
RE N e 1A 34 GUID, it m] AFEA IS 4% #5 (Code editor) 1 Ctrl+Shift+G >kl GUID (7
Linux H, fR2Z48H Ctrl+Shift+G).
GUID &> 16 7 i) —JEHIEL, e —Hubr iR . R ME I GUID, ] U R 25 %
FRSRAT & I S 5 -
TGUID H1 PGUID 1 System .o H, HKXF GUID #EATH:4F
type
PGUID = ~"TGUID;
TGUID = packed record
D1: Longword;
D2: Word;
D3: Word;
D4: array[0..7] of Byte;
end;
HPRAE WA TGUID KA H f Ny, W LA AR o e e, it
const I1D_IMalloc: TGUID = *{00000002-0000-0000-C000-000000000046%}';
TE SRR BN, GUID B —/MELIA R i) #8 0T LUE S TGUID KA [ 2 8 S 4.
G T
function Supports(Unknown: lInterface; const IID: TGUID): Boolean;
Supports B&ECA] LU T T PR 98047 A -
if Supports(Allocator, IMalloc) then ... V£ AREA
if Supports(Allocator, 11D_IMalloc) then ... //GUID &
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Calling conventions for interfaces (3 H§HZ%E)

BN Zre 2 register, H 43 OFERR PR Y eI EE ST mE D WILZn, FES
BT (1 770 stdeall A 520 ScBl CORBA 2 1IN i F safecall M fH 4% 76 Windows F, 1A LL
] safecall iS55 452 LR 7 o

KT MHZEMEZEE, 1H5% Caling conventions.

Interface properties (3 JgEMH)

PO A I J v R pe il 1 R A ATV ), SRR R AT JFH, O e P e D
e IR o2 rT L. Eedn, £ Windows &, COM X % BH et .
FERE I, g P A B M S D T VAR SE G P ANEAE T B

Forward declarations (Forward 7= HH)

A AN LI LU interface SCHBE AR — N3 S 45, IAHRE ERAHLYE. GUID DL AR, X2
—A forward 75 8. Forward 7 B {142 20071 [] — > P B IX g AT e SR, #ef)ifidd, 7 forward 75
WA IR E SO W2 TR T 2R A WAL, ANREAALATHE N2 .
Forward 75 W] fo v 5 SO ELARAS £ 11, 451 4
type
IControl = interface;
IWindow = interface
['{00000115-0000-0000-C0O00-000000000044}]
function GetControl(Index: Integer): IControl;

end;

IControl = interface
['{00000115-0000-0000-C0O00-000000000049}]
function GetWindow: IWindow;

end;
FHE4E R 3 EA Y. Eetn, M IControl JRZ4E IWindow, M\ IWindow JE“: IControl J&
AEER .

Implementing interfaces (ZEIEO)

| mplementing interfaces (SEELE:)

—HFEWANMED, AR AT U N ORI . SEUR D SR A IR E R L, e
MAER R AIRZ G P AR
type className = class (ancestorClass, interfacel, ..., interfacen)
memberList
end;
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ke,
type
TMemoryManager = class(TInterfacedObject, IMalloc, IErrorinfo)
end;
AT —A~ 4 TMemoryManager (1125, ‘25231 T IMalloc A1 1Errorinfo #2171 . 24— AN RSl AN B T,
BLZISEEL CElaE kAR AR SEEL) B A W RN T
i /2 System HotH TinterfacedObject (175 B :
type
TInterfacedObject = class(TObject, lInterface)
protected
FRefCount: Integer;
function Querylnterface(const IID: TGUID; out Obj): HResult; stdcall;
function _AddRef: Integer; stdcall;
function _Release: Integer; stdcall;
public
procedure AfterConstruction; override;
procedure BeforeDestruction; override;
class function Newlnstance: TObject; override;
property RefCount: Integer read FRefCount;
end;
TinterfacedObject =281 T lIinterface 211, Ak, TinterfacedObject A5 HIAISZHL T linterface ) =4 Jii%.
SEEEE O 2 n] DL S /E B2 Gl 25— AN 77, TmemoryManager il /& LA TinterfacedObject 11 3k
Ho KA O #4RK H Ninterface, BTEL, —ANSEILEE L2205 Queryinterface. _AddRef Fil
_Release J7i%. System HITH 1) TinterfacedObject SEIL T I1X 28 /575, Brbh, e sedisz A rZenr LUy f#
H I I K ARSI
AN DSEIUNT, e A B REAS I VE RSN I SR R IR k0 e AT A R Rk [ S A
MFE L€ RIS H RS, I BSBRRAMA BRI . BRUOEDLR, B o0
TSR R A4 T

M ethod resolution clauses (J5¥EfENT 0], HiERI4)

FEAWIRIN, T8I 7 AT T AR T DL BRI A4 AR o 24— AN ISl A s MR L JfF
IR B TTVERS A 592000 44 ] LI S R L«
JHEMERT T RR A R X
procedure interface.interfaceMethod = implementingMethod;
[z
function interface.interfaceMethod = implementingMethod;
X4, implementingMethod J2& 711X AN BB 1) —MHESEZE P A W] J772: . implementingMethod 7] L2 11626
TR S AT 24 implementingMethod S RHSEIE I VEI, AR SERANEE[R]—MEderh, 5 A
REAERAAH 1o (B ANBEDT 1) o — M AL 5D
Eedm, R SR
type
TMemoryManager = class(TInterfacedObject, IMalloc, IErrorinfo)
function IMalloc.Alloc = Allocate;
procedure IMalloc.Free = Deallocate;
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end;
& IMalloc £ 111 Alloc F1 Free 777243 7 Wi 2] TMemoryManager 2511 Allocate Al Deallocate 7572

JIEMRRT T R)ANRE BE LGSR G NI T VA

Changing inherited implemetations (5 4k A& 231

MR W BT, IR LA 7 iR ST 2, IR SR ST V2 R AU B R B Y
—ANRA T DUEDE (GEdEh) S e MAH S AR AR T R 1, 3K BESR AR A B IR T 41 XA
il

type
IWindow = interface
['{00000115-0000-0000-C0O00-000000000146}']
procedure Draw;

end;
TWindow = class(TInterfacedObject, IWindow) // Twindow 23 IWindow

procedure Draw;

end;
TFrameWindow = class(TWindow, IWindow) //  TframeWindow T #i s I
IWindow
procedure Draw; /] K EERS T, BT SR UT
end;

HUF SO AR DR TR RIS, A, AR I VAR AT R T EDR SERL R B

AR

| mplementing interfaces by delegation GEIIZRFEsLIEELD

Implementing inter faces by delegation GEEZILLIEE M)

implements 578 7 SEVFIRAESE ISR P 24— Mm Pk sc Bz 0, Lt
property Mylnterface: IMylnterface read FMylnterface implements IMylnterface;
IR T N Mylnterface (s YE, 0 SEEE T #2H IMylnterface.
fEJEYE A I, implements it /R P AU i fn I G BLSEILZAME L, R Z R LGE S 0. &
R Je P 0 A2 L A
o MR IREHE 1A,
o RREREHAEME, WAREMH] index FRETF;
o WO —AEMUERT . A @A read Tk, WIT5 R AU FHERIA M) register PHIZY5E, JF HARE
S AT (EAT L REJTVE), WANREAE ] message 45777«
R AT 2R 24 ) TAggregatedObject JR7E .
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Delegating to an interface-type property (ZHFE—AME LKA KB 1)

WURZEFER B MR LR, R At 1 (B S MIRASE 1) 2 IAE R A W b iR e 23k b (e
Hg AW SEINZ LR D AT B MR SUR X5, IR PTE M58 45l T implements FiTf&

W I, O HOBCH 7 ik b 7 0. ben
type

IMylInterface = interface
procedure P1;
procedure P2;

end;

TMyClass = class(TObject, IMylInterface)
FMylInterface: IMylnterface;

property Mylinterface: IMylinterface read FMylInterface implements IMylInterface;

end;
var
MyClass: TMyClass;
MylInterface: IMyinterface;
begin
MyClass := TMyClass.Create;

MyClass.FMylInterface := ... 1/ AT IMyInterface #: O RIX %

MylInterface := MyClass;
MylInterface.P1;
end;

Delegating to a classtype property (HE—PRERBEH)

IR ZRACIR M — KRB, B AL EN SEI I TEIN, S REIA RS, REHHEER
AT (WAt e SUBTERIZE) OB BrbL, TR e PEfa e S R s LR ik, i g —
SET AR RS W AP PR 5 P AT AR S S I ], B ORU) AEH —y

METHER Y. —MEOARERAES 2 NI Jm eI, et
type
IMylInterface = interface
procedure P1;
procedure P2;
end;
TMylmplClass = class
procedure P1;
procedure P2;
end;
TMyClass = class(TInterfacedObject, IMylInterface)
FMylImplClass: TMyImplClass;
property MylmplClass: TMylmplClass read
IMyInterface;
procedure IMylnterface.P1 = MyP1;
procedure MyP1;
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end;
procedure TMylmplClass.P1;

procedure TMylmplClass.P2;
procedure TMyClass.MyP1;

var
MyClass: TMyClass;
MylInterface: IMylinterface;

begin
MyClass := TMyClass.Create;
MyClass.FMyIlmplClass := TMylmplClass.Create;
MylInterface := MyClass;

MylInterface.P1; // i TMyClass.MyP1;
MylInterface.P2; // H TimplClass.P2;
end;

Interface references (3£0O35|8)

Interface references (05| FH)

A SRR AN D SRR AR o, R AT DA AT AT S AN R RS o IR R AR A R ] LI ]
FEOMITE, AN ARG R IR N0 2 AR HL SR o H 2033 2 BLR R
o IR SRR IL UL RED) In) 3 1 8 LRI 1, ANBE DT ) SEER B L& R 5%
o MMENRMFRIEAARET IS TR RIRAER 2RI, BRAEXANE (BUBgkAZE) e
(s3SIt A
ket
type
IAncestor = interface
end;
IDescendant = interface(lAncestor)
procedure P1;
end;
TSomething = class(TInterfacedObject, IDescendant)
procedure P1;
procedure P2;
end;

var
D: IDescendant;
A: lAncestor;

begin
D := TSomething.Create; /] TAEIEH !
A := TSomething.Create; /] A
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D.P1; // TAEIEH !
D.P2; /1 WS
end;
EXAM 1,

o A HAEHIN 1Ancestor KM K AR &, [A2h TSomething 75 W SZHL 2 1 HH A A 51 Y 1Ancestor ,
TSomething 27 {1 SEBIANGETRZS Ao (H L5 248 TSomething 17+ #H
TSomething = class(TInterfacedObject, IAncestor, IDescendant)

A — M RIE AT H (A == TSomething.Create;)
. D %% B4 1Descendant 282 (148 &, EAR'E W LLG I H] Tsomething 2R 24 (154, (HERAT A REH] &
V7 1) TSomething [¥] P2 J5i%, P& AN IDescendant $2 F111 5%, (HWIER MR D 75 80 4
D: TSomething;
MBS AN RIE AU AR AT . (D.P2;)
B 5| 5 S T HE, ST N interface 2k 7% (¥)_AddRef F1_Release J7i%. #7— /M5 H
W CRG I, FATBRLEETFAESE, esa s @ RE R, e Ashaik.
2 JR R AR e H AT Aa 40 nil.
FUAIM— N DR R IA AR A5 T — 0%, i bRk ek £ Assigned K58 .

| nter face assignment-compatibility (i OTRMEIRA M)

— NS ST A 32 2 I 21K, — AN VRS AT AL 504 2 R M 1 o nil \] DAt 45
FEAAT 4 LIRS (R AR

— AN DR R IE ] LR T — AN AR AR (Variant): #58:H2RAY)E IDispatch B4e A4, N
Variant 4% & ()28 %15 )& varDispatch, 75124 varUnknown.

RAIRL N varEmpty. varUnknown 5§ varDispatch ) Variant 285, 7] LIRSS linterface 3R AR &, 28
A1t Sy varEmpty 5%, varDispatch [ Variant A8 &, 1] LAUK4S 1Dispatch 2R AR &

Interface typecasts (32K M%EH)

Xif T AR R e 4 (variable and value typecast), 22 1 R FIR R ALEAG [RI AL BRI o 35— AN 25200
THAED, WSS 0] DU X AN H 288, el IMyInterface(SomeObject) -

—ANEE LRI IR A AT DU 3 oA AR AR . G 4 11 282 I Dispateh 3 B 1A AR, AR R SR A
#& varDispatch, #5124 varUnknown.

Mk varEmpty. varUnknown 5% varDispatch () Variant 285, 7] LU |Iinterface $; 1288, 2500
fih 4 varEmpty 5%, varDispatch ] Variant 45 g, 7] LA 1Dispatch #1271,

=l

Interface querying (32 H25#))

PRATLME ] as is AT AT 2R A e VR i, FRATTPR B3 LA e N — 2R | e o 42 1 2R 2,

B VG 0 oy — R LR, ST SERR ) GEATID R EM . O & F g
object as interface

XL, object s —MEHRA RIS, B & — AR, s 2 Seal 738 1 1925541, interface

SEATAT NI T GUID HI8210 . CRERT #1038 11 620 5 1] GUID)

L % object & nil, MJ'EiRIE nil; 750, ‘E4&i% interface 32 1111 GUID % object [¥] Querylnterface J5i%::
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47 Querylnterface AJEIR[F 0, &5k —N s 47 Querylnterface IR [F] 0 (7 object [FZESEIL THE11),
MEE A (asiBf)) R [0] object f#E 5 1H] .

Automation objects (BFILF &)

Automation objects (H LX)

LG ERIZRSEHL T IDispatch #2H (FE System FLGR D, ML % & — A ek % . Baitbxt4
M3 AT Windows.

Dispatch interface types (JRi& 2 1125 #)

TRIEFE VA8 ST — A B R T AE 2, e8| Dispateh #5830 . 8 R IE 422 I 7
B AEIs AT A IDispatch #2111 Invoke J77% kK SEHLIF), a class cannot implement a dispatch
interface.
YR 1 R R A%
type interfaceName = dispinterface
[{GUID}]
memberList
end;
X, [{GUID}ZRTIER, memberList G35 8 MR ik /e 0. YRIE 82 LR @B A R =0, =
eGSR E — MG e,
type
IStringsDisp = dispinterface
['{EEO5DFE2-5549-11D0-9EA9-0020AF3D82DA}]
property ControlDefault[Index: Integer]: OleVariant dispid 0; default;
function Count: Integer; dispid 1;
property Item[Index: Integer]: OleVariant dispid 2;
procedure Remove(lndex: Integer); dispid 3;
procedure Clear; dispid 4;
function Add(ltem: OleVariant): Integer; dispid 5;
function _NewEnum: IUnknown; dispid -4;
end;

YR O 7

YRI5 — P ek B A, 1 IDispatch 3% 1/ Invoke J72:4# 1. (Methods of a dispatch interface
are prototypes for calls to the Invoke method of the underlying I Dispatch implementation) #2455 iEdR €
JRIE S (D), AIJNERAS dispid fa7n7, JFEEME R M & R REBEECs
T, W=,

BT dispid, 7EYRIERE b AP IEA R e T, E S ELL SOk [RHE 50U T B s iR AY,
Wt &, 2A20/& Byte, Currency- Real . Double. Longint. Integer. Single. Smallint. AnsiString. WideString.

TRERE O KB
IREH OB AR U R UHET, ST LA IH A readonly 5% writeonly. 45— @& MEFe € IRIE
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S, AN dispid fEoR T, JEAEE KA R NMEECE . R E RS 2 T, W
Bk, HAURTERER WY default, LSRR 778 A WIIRIEE 1 1R Ja PE IR AN SR YRR

Accessing automation objects (V5 ] H Zh4tX %)

s AR AL AT ) H XS 24— Variant 288 5| A B G, vl LU & A % i 07
UG SR E . EARNRLE, JRAIE R IT. FEFEUER uses 1AL ComObj (FLIT).
WH B SN R TS AEIBATIN GRE I, AN 5GP B IS8 598, (I A A 2 PR I AN EAT
KA
R T R B S5k CreateOleObject % (78 ComObj & X iR [Fl—> H AT 4 (1)
IDispatch 51 H, ‘&1 Variant 45 Word 2T E 321 o
var
Word: Variant;
begin
Word := CreateOleObject(*"Word.Basic’);
Word.FileNew(*Normal*);
Word.Insert('This is the first line'#13);
Word.Insert('This is the second line'#13);
Word.FileSaveAs(‘c:\temp\test.txt’, 3);
end;
PRATLAZE B sh A 7 ik R RS 8. (2 )
e 32K varByte ) Variant 220, & H S A3 fild 0 IR 55 e 2 1) A8 e — 1 Sl 25080 ) ik i Al
FHIZFE B AS T ZEE e AT A, I HLREATH VarArrayL ock Fl VarArrayUnlock B REEAT 45 R4 -

W B IEREE
W BB G 7 VR s i) AR, i i 7 v R 1 U e 2R, HE, WA B3k
JHREBERTLME R E A2 2% (positional), WAl LIMEMfr4: (named) S48 ({HA7LE HEh LR 55 4 A SCRr
YZHO.
N SHON A —ANRIE, WASHUTE—ANSERRERT, A=, R NRIAA BRI,
NS BB BHEITA W 4 S H T, 4 ST LA R RN .
— S8 AR SS As SAVFIRE TR T A I sS4, A eI BME . e,

Word.FileSaveAs(‘test.doc’);

Word.FileSaveAs(‘test.doc’, 6);

Word.FileSaveAs(‘test.doc’,,,'secret’);

Word.FileSaveAs(‘test.doc’, Password := 'secret');

Word.FileSaveAs(Password := 'secret’, Name := 'test.doc’);
B IERISHOT DU REH, S TAF R ARSI . I SRk ARSI, JF
HAF 25 % T Byte. Smallint. Integer. Single. Double. Currency. TDateTime. AnsiString. WordBool
ol Variant, ZH LGB AMEE: (k) S EERENAE BRI, i ke — s, SHUH
B AL (AR A8 AR LT S0 ] — AN DU Ty AL S e, <380 COM B (i
D SUHZEAIE: AR SO A DALy AL S S ik, 2 S8R,

Dual interfaces (W E#N)

MUHE R PV BE SR g BRI G052, il A anfeahasghe Gafrih). WHE L N2 I Dispatch #2 R
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",
XU LT 77 (R T M linterface A1 | Dispatch 4k [ /7% 4548 ] safecall HH41E, 3 H T

ESECRIR [AIME L 0E B A . CH LA 45 Byte. Currency. Real. Double. Real48. Integer.
Single. Smallint. AnsiString. TdateTime. Variant. OleVariant A1 WordBool )
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Memory management (R{EEIE)

Memory management: Overview (#fi&)

HER: Linux fEH glibc %, Lthan malloc, #HATWAAEHEL. ZETHEZHER, WES% Linux 2%
T malloc f#5 B

7E Windows 248 T, A7 B4 51 ST RE 7 TR T AT 30 A7 20 BC AT ] . New, Dispose . GetMem
ReallocMem FI FreeMem FrEist #2480 FH A7 57 388, BT (006 G RI “A 4 AR ARl ok oy A7 3 s SR gk AT
GadLv

5 Windows I, 51 i) X G (U FE 3 AR BE 745 Bt (O FE 7, SRS DL T, e AT 2203 o KR AL
NECRRE RN A AR, AR B IR AT TR . T E I NAFE LS, 5 GlobalAlloc Al
LocalAlloc ¥ 5B 5 X B K Windows SCRFINAAMTHE, FERXFHEE FYEREIF LS, M E AT, S FT
FEF I o

ORI TR RE, A B BT Win32 BN A7 APL (VirtualAlloc #1 VirtualFree i&%0
FIATTE « A7 L 38 M BRAE RGP IR Creserve) itk 28 [H] R, DL AMB S —5 (B0 ) 5 24 75 ZE4E28 (commit)
YR AER, DL 16KB MIREHEAT . SR A Rt hl S (A, 2 BL 16KB A1 IMB By ). X 15
N CAAE) B, LR ARSI A R AT T A I

PWAFE SR PUE 2 L A AT 5%, IR A 4 295k, X A S I AEERIN R/ S
EAR RN XA, WARE B LU B AR HES ], BUORAIE & 7 A A7 U CPU IR RE K 15
(GRTd/ag

WA B e SRS AR
FFEAH . DL S Y A7) 2%

System ¥UCHME T FE: GetMemoryManager fil SetMemoryManager, ‘&A1 S VFRE P

BURE AN BEAR ] . System FLITIR4RME T GetHeapStatus pR &L, /i [al— AN & N A7 BRI
APIRSAE B R 451 o

: AllocMemCount F1 AllocMemSize, ‘CAMEAEE Y172 B A
o FEPIIRET, N R AT DLA) A I AR ok B R A5 B

=
H
=X
H

=

Variables (&)

SR A AR P BEE B e, JF HAERE P Is AT IIa)— BAAAE; AR (AR RE el A 7 10D
FAETREPIOHER T, SRR FEE e A, Rl Rt AT ie, A as, RS R ER. g
B T RESR ATV BRAS R (LR T A7 A7 )

WR: f£ Linux T, HEHON L BE B CE

7E Windows N, —/MREFPIHMERR P AME e e HEAR I S IME R KAl . X AME S S B A 4R /R 7
$SMINSTACKSIZE I $MAXSTACKSIZE Jr#aiil, ‘e IEE E 7 52 16,384(16K ) Al 1,048,576
(IM). FEIF ORI /N I HEAR 0], AN SRV I MEAR 1 KA W0 2% P Y A7 AN BECRAIE B/
MIHERE T K, Windows 75 )3 sl F2 17 I 2 4ty 4

U R R AR e ME, B BL 4K IR BB W SR BCAAM I HER I, T
REL B BRI IN AT, SHE AR BIA S TR eV B . B, 551K EStackOverflow 5
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WG RS A S8 4 H AN giiEds iR R T $S UL hIHEA i TS 2, R EEN T i
=,

7F Windows 5% Linux I, i GetMem % New SR Ma &L BT M, BRaEEH
FreeMem &}, Dispose #r 2 @78, A N EATH — BHARE

KPR d . myard . shAA. variant DL DHERER 34T 70 BC, (HEATIAAEZ A3 E P .

Integer types (EEHFER)

A e A% AU T e R S AME R B K AR S

o EIRHAT -128.127 (Shortint), i NS5 (signed byte)

o FHIUHHSAT 0.255 (Byte), ik N5 54 (unsigned byte)

o EIHHAT -32768.32767 (Smallint), iM% 55 (signed word)

o HILFHAT 0.65535 (Word), it A LFF 5T (unsigned word)

o TFINFHRAT -2147483648..2147483647 (Longint), {1t A 755 X7 (signed double word)
o HILFHAT 0.4294967295 (Longword), Tt L5 W T (unsigned double word)

o TN (INnt64), fHitAAFS VY (signed quadruple word)

Character types (FHEFHEH)
Char. AnsiChar i Char {7 F 2Rt — AN EFF 5577, WideChar {7 — NGRS
Boolean types (Fp/RZFEH)

Boolean J# {7 f% % Byte, ByteBool ti{7fi% % Byte, WordBool f7fi >4 Word, LongBool f7
f# N Longint.

Boolean 274 0 /5 4 False, 1 1£4 True; ByteBool. WordBool 1 LongBool % 0 /£ 4 False,
4E 0 YEN True.

Enumerated types (#2$3%)

PSSO 256 4, JFEAE (SZ0) W& CBRIL FRUL EHAPE S,
BHOEITUG L 256 1, sUfE (822} AR AL, SHAFD A TS5 FHORRMLE (324)
AR TR, AR S

Real types (SEH[ZFER)

Therea types store the binary representation of asign (+ or —), an exponent, and a significand. A real value has
the form

+/?significand * 2"exponent
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where the significand has a single bit to the left of the binary decimal point. (That is, 0 <= significand < 2.)

In the figures that follow, the most significant bit is always on the left and the least significant bit on the right.
The numbers at the top indicate the width (in bits) of each field, with the leftmost items stored at the highest
addresses. For example, for aReal48 value, e is stored in the first byte, f in the following five bytes, and sin the
most significant bit of the last byte.

Pointer types (3g5H38))

FREF R A5, AR 32 k. $REHE nil £76#4 0.

Short string types (J8FHFHEHEED)

FLFAF R I T BOR BRI 1, S — A PR AT R AT (B KEE, R
TAEE AT R I T4

il CERFER) KM MA R B AT 5 E . BRI 255 MR b 1 AMRAF
KEEMFTT (string[255))

Long string types (&FHFH)

KAF AR RGE AN 4 AT AAERIIRED, TR 1A DI I P AF R o 2 AT A AR RO I
FFHRREAE), 780 nil I A NAT . XD AERME, 745 B IREHR A3 I A A7
e, WA E TP I SE s WA, IF HadAT A 32 ML AERAR A PR H KB, R e s —
A 32 MLV, IR T A BRI 2 BT L

r 2y ok

-8 32 g 4
-4 KJE (F 50
0..Length-1 TR

Length NULL “#4F (#0)

PSR PRI NULL 7 65 L1455 514 BRI AL SRR 1 B0 S K 58 o LB 4
N AFHRFR .

XA AT Cliteral), vk S Al MR — RO LR, (R 3 R R
Lo SR ARG TR, AR R R RN S
HOU-10, BT AL SR R S

Wide string types (EFHFE)

{E Windows T, S5 7 A B A i F 4 45 7R REL, S80I A EhA AR . 45
AR CRAFEKRENZ), AN nil EEAS RSN, AR, TR IR
AN, A WAL T TR R ISR A, I BIEAT— A 32 LIRS R 7R K
RE CRATHIEED. PR YT T A 17 SRR .
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r 2y ok

-4 32 fr KRR CFED
0..Length -1 TR

Length NULL “#£F (#0)

AR LT N AL, B, ER AT B I S I P A S 1
W AFBRA R K] NULL “7 55 H 4 2 s AP B IR 4 R AR BRGIRSE A S e, X AT 98 745 i fiE ELEC A i
NN TE T

Set types (EE&HEA)
FAWEEZR MDA (bt HRKEA, MR NMuRetmakat. —MEAREZH 256 1
JLE, Frbh, —MES R A SEY 32 M. W AMRRE RS, BB T
(Max div 8) - (Mindiv 8) + 1
X, Max fil Min @G HERRA ) FRL S a6 MEEICRE E IIENTN Urs) 2
(E div 8) - (Min div 8)
FERXAN A, BN (FS) 2
E mod 8

KW, E RRUTRMPEE. S ITRHCE S A CPU W fras, HAEE R/ E
Integer JSMK, BRAERE P AOACIE AR AEH] T A stbht, & BB HEN AT .

Static array types (FRZS£4R)

S e IR ARMUF R P81, 1A e VR 5 T AR A7 BRI RS - 0 2 SR Ui
AT e R A AR

Dynamic array types (#i7ZS#4H)

ARG 4 TN ITRED, FR MBS AR AL AR CRATEGA)
Al AN O (AL, 4850 nil, IF EANS WA A X AR 84l /R
ENADERINAER, XA WA TEANE, JFHIEA A 32 MRS B 32 295
I H. NI RRAR UL T S EAL WAFE 7 S D

B E AE-
-8 32 5
-4 2 MK SEfR N OLENED

0.Length* (sizeof element) - 1 HZHMITHE

Record types (iBmZEH!)

When a record type is declared in the {$A+} state (the default), and when the declaration does not include a
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packed modifier, the type is an unpacked record type, and the fields of the record are aligned for efficient access
by the CPU. The alignment is controlled by the type of each field. Every data type has an inherent alignment,
which is automatically computed by the compiler. The alignment can be 1, 2, 4, or 8, and represents the byte
boundary that a value of the type must be stored on to provide the most efficient access. The table below lists
the alignments for all datatypes.

B MR R SA+PRE T A, JF HRA 1 packed 211, X2 — M ARH4iK (unpacked)
R, PRI, CSR IS B A HES, DA CPU S 834705 ) o I ey =2 B 1 A AR s ol
o PR 2R AT [ E RPN, OF H ol ge Peds Aahit 8. FEFIRIUAT LU 1, 2, 4 80 8, BN
R R AR L5, ARSI U IR . T ERFUH T DAy Eedls 82 i HEF R o

3] FAXF

HpRM HIRAN (1, 2, 483 8)

S 2 for Real48, 4 for Single, 8 for Double and Extended
RL AT H 1

A same as the element type of the array.

(A5 the largest alignment of the fieldsin the record

H£E size of thetypeif 1, 2, or 4, otherwise 1

BT RN 4

To ensure proper alignment of the fields in an unpacked record type, the compiler inserts an unused byte before
fields with an alignment of 2, and up to three unused bytes before fields with an alignment of 4, if required.
Finally, the compiler rounds the total size of the record upward to the byte boundary specified by the largest
alignment of any of the fields.

MYE{SAPIRE T A AT RAL, g 5 A7 packed (B RPN, ISR M T BOE A BEARALHES, AT
WOELEAFTH . XFE L4 (packed) idsx, EHIRANEITA BN PO EHEHES 2 82e,
PrEL, ISR A SN, B T I A SR AR 4 T AN R RRCAS PR G T8 6 (R BRI,
MRS EF RN

File types (3C#F3EE!)

SRR R sk, RIS RIE R B SRy Y 332 4, eI A R
type
TFileRec = packed record
Handle: Integer;
Mode: word;
Flags: word;
case Byte of
0: (RecSize: Cardinal);
1: (BufSize: Cardinal;
BufPos: Cardinal;
BufEnd: Cardinal;
BufPtr: PChar;
OpenFunc: Pointer;
InOutFunc: Pointer;
FlushFunc: Pointer;
CloseFunc: Pointer;
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UserData: array[1..32] of Byte;
Name: array[0..259] of Char; );
end;
SCATSCA S ] 460 77, BT R
type
TTextBuf = array[0..127] of Char;
TTextRec = packed record
Handle: Integer;
Mode: word;
Flags: word;
BufSize: Cardinal;
BufPos: Cardinal;
BufEnd: Cardinal;
BufPtr: PChar;
OpenFunc: Pointer;
InOutFunc: Pointer;
FlushFunc: Pointer;
CloseFunc: Pointer;
UserData: array[1..32] of Byte;
Name: array[0..259] of Char;
Buffer: TTextBuf;
end;
Handle RAF LA AR CASCHEFTITI D .
Mode BRI T FAIMEZ —
const
fmClosed = $D7BO;
fminput = $D7B1;
fmOutput = $D7B2;
fmInOut = $D7B3;
X HL, fmClosed FE/r A &4 ], fminput F1 fmOutput /<47 T (reset) —ANSCASCAE (Fminput)
AN IATIT T Crewritten) —NHFSCA SO (FmOutput), fminOut Fon 4T ITa G T — Mk 52k
RS AR IR RS SO AR SR B A B RAE. (R B aa )
FH P e SRS NGIFEAT ] UserData <7 B K A7 2 -
Name FBORAF 34, B0 FFF (HO) 4R INFHFITH.
XPRISAFFITER LA, RecSize WA IR K E (54795, Private #Bt (2 ) BAHEEZREI.
XSO, BUfPtr 245 ) —22ab X (485, 2t XK/ i BufSize %], BufPos & ZZr X Tk —
MNEFS RG], BUfEnd 222 i X P 3 E 1% H . OpenFunc. InOutFunc. FlushFunc #i1
CloseFunc J235 i 1/0 #IFL T4, 525 % Devicefunctions. Flags ¥iE T #uAT X%, 14 i fis:
bit O clear (3i5F% 0 fi7) LF line bresks (#:47)
bit 0.set (1X'E O f) CRLF line breaks ([1]4-#ef7)
Flags F& BT AL A B LA B KAl . 1152 % DefaultTextLineBreakStyle fil SetLineBreakStyle.

Procedural types GHi2ZED)

RERRFRET A7 AN 1 BRI R 32 A7 R 3R AR MR VAN B RN 32 41
FRER, JRIEER MR BRI 32 f145E
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Class types (3 EA)

FRANEAAAH A B2 AL AFiEE, "EdE 2RI SEHl], TATFRE ARG MR N BB LR
ML, BT BRI AT, R RYELLN AR . MR T B 2 ek s, w
SR ACFEA . MALSEIRGR AR N ORI I A7 BUF A 2T 7 W IR 5 B i

FEAX BT 4 D70 MR CERBRINEINER (VMT). RS MRITIEER, A RS
IRIGAT A AR, ANEZ AL MASIH VMT, VMT thgiitas Ashtld, Aaedifs
FrEHEARN . SR VMT K955, 2 i RIS R B A sh A 10, BASRERFE ELEER .

VMT (A SR N & prre IR T, VMT W8 A1 32 A5 ik fia et/ e o134, BEANREE X T
b P SR AN Rk, TR AT R A WY AP AH — 80 REASFREHA S AN R VA A
Hudiko XA R CH+ R (v-table) Bl COM Hie%s. fEfF 7, VMT WEERL 7B, ©il
56 Object Pascal 1) #S2 B W HIFE 7 Az A% ] Tobject s ST VAR B WX 5 &, B AER AR IZXF
ST A AL

Wt & it g
-76 Pointer i 10 RE AR RSN (5 nil)
-72 Pointer i 1) B R FRET (8 nilD)
-68 Pointer 7 ) A SAE BRI RS (5niD
-64 Pointer i ) ST AR AR AR EE (BniD
-60 Pointer Fi ) EAUE R BFREE (BniD
-56 Pointer faln) B GESO EMFEER (2 nil)
-52 Pointer fRm i CGESO RIMFRE (BniD)
-48 Pointer e 10 S TER RS (5 nil)
-44 Pointer i ) AL 2R A4 R A R IR R
-40 Cardinal SEAF) R 715 RN
-36 Pointer fR AR FREN M FREE (Bnil) CFREFIIFRED
-32 Pointer fii ) SafecallException J7iA N LHEEFHFEEE (B nil) (FREFIIFRED
-28 Pointer AfterConstruction 5 iEAN T (F8%F)
-24 Pointer BeforeDestruction J77E AN I (F5%H)
-20 Pointer Dispatch /7 A A (F5%H)
-16 Pointer DefaultHandler J7iEAN I (FREH)
-12 Pointer Newlnstance ;77AEAN (455D
8 Pointer Freelnstance 7 A A ($5%1)
-4 Pointer M4 R %0 Destroy [N FIhE (FEED
0 Pointer R P B X —ANRIEANH (BRED
4 Pointer P B S AR IEANE (BRED

Class reference types (ZE5[H)
KA (D Al —A> 32 fidkkt, Siai—MRREIEER (VMT),
Variant types (Variant Z&£&!)

variant £7-0i# 48—~ 16 71 [Fd sk, B 2R, LRI A5 W] ) Bt R A (B 5 1D« System
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Fl Variants #.705E T variant # w RIS,

TVarData J 1%k —A variant 28 & (1) N #4544 (£ Windows T, ‘& F COM LA Win32 API i 11
variant SEAHIFIFD, & REFISRXT variant A8 AT AL, DU ) AR 5 (1) A B

TVarData it 3% (1) VType FBAL & T RAUS, EAHEERARIN 12 M (AN varTypeMask 7 &
. IFH, ATREwE varArray A7 H TR variant 2%04l, tATEERE varByRef 17 H TR B variant 17
(PRI 5 | A R A .

TVarData ] Reservedl. Reserved2 il Reserved3 7Bt A3 i«

TVarData ik B4 8 M IIN AR T VType FBt. #RESA B E varArray (B A % E varByRef
AL, e e e R A

FCE T varArray £, variant £ 75— ANE I TVarArray 45365, TVarArray & X T 540, A4
JCE MZRAL H Viype Bt var TypeMask £7 45 W] .

FwE T varByRef 1, variant B & —MERIGIH, BRI H VType FE1 varTypeMask Fil varArray
IVELED

varString ARG JEFAAT 1K, AL SR Y variant AREfR 4G IE Delphi 4. 7E Windows T, 44t variant
VERZHALE SRR A, Delphi (B HBILSCR) B3 varString #45:4 varOleStr 2871,

1E Linux ', A3ZFE VT _decimal.
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Program control (F2FF#s#])

Program control: Overview (#fi)
KA RS B AT R R . SRR A exit 1.

Parameters and function results (S FRILER)

Parameters and function results: Overview (BEiR)
AR B 25 R R FE, SNSRI 2058 . BH0E UL ALY 2R AR
Parameter passing (Z&#)

SRR CPU ZF A7 a8 Bk AL b 4 i FR Bk 200y, X THIRR R 2058 . BT RAHA MG,
1§27 Calling conventions.
BEZE (var) Sodild g ks (FER 32 r4ast), ‘eiRm CEEZSHD LR G E
fEAE LA 24 (const) W (EALH:, WnlReilid o] HALs, XIRTSE AR
o MNIPRAMSHML 8147, 16 7. 32 {75k 64 ML TALIL, TATIIRE AR R 2R A 1) A
—3
o NS L ENALILEBIR . — Single RIS 4 5 H 4 F15; Double. Comp B¢ Currency
R 87711 Reald8 5 1] 8 7719, & HIMEAFE/EBLACH 6 D 4ith; Extended 287 1y Al 12
T, CEREAFAE AR 10 A
® NRITRTHRRMMSE, AN —MRINER 32 (1 FREHEE.
® NKFFFHUSHALMMNSE, WAEN 32 M F/Er, MBI N A E nil FE—A
oKD Bk,
® NMEEF. K. RLIHERE GEED RMKSHAEN 32 fr15EH L% .
® —NUIEFREAE A 32 MR PR BIR . S (B FREFE T IEIREN 2 AR AR, T
PAJTIEFRET by i A ity sl o
® 7 register fil pascal L E I, —A Variant B SEWE 1N 32 (it 151k
® 1. 204G WRMESEAIY A E 8 AL, 16 AL 32 fiflfhih . BORMES . Wl
WS EA AR 32 FrfREr . —AMISE, M cdecl. stdcall BY safecall £ &R, —AMid
SR RR AR, I, d SRR AT T (4 AR D .
o NP RS EAE R 24 32 FifEfkid . S — AR IR B RS, 2 2 MBI TR
ANk 1 CH 2 B I BRI AR
YA SHEAAL R BRI, BANSEEH 4 F IR X 8 f1Ek 16 ek, RMEEATA A 1
AT LA, EWAE AR . BT R TR 3 A E e
7t pascal. cdecl. stdcall i safecall Z15& T, FrfiMSHgitkifiaitk. & pasca 25, SHHLEATH
WIY CANZERIAD BEAR, T, DS 8RRl &)a— S EA AL, 7 cdecl,
stdcall fl safecall £y52~, ZELAH WA (AATRIZE) AR, Bibl, 55— ANSEERIL
SCRNTITE =3 =R M b a 1Y VA RS
1E register Z15€ T, w2 A 3NMSHTL CPU wfrdnflid, Hop CEARE) SH@ULH IR L,
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ZH A WY (R pascal AHIFD #4%3H, H 3 AN BE4% 2450 il i H EAX. EDX Hil ECX #7745 .

SEH. JPVEFRER S Variant. Int64 FISSHRBUANBEAE R A28 QRO BEME), U 2RAHTAT LA, A H

AT E T 34, Wi 3R, R LS I 458 . Hean, F i A ]
procedure Test(A: Integer; var B: Char; C: Double; const D: string; E: Pointer);

A B0 32 fr SR 45 EAX, B AENTFAHREN (var 280 144 EDX, D 1ENTREHL4 ECX; CHIEAE

AR RFR BB B AR, R EATT A Y FR L —

FRBREAE

REFEFI R EO AR B EBX . ESI. EDI #ll EBP %7 f¢4%, {Hn LUE EAX. EDX #l ECX. 7RIl 4iE 5
R STHRG A A S, (RUE TR DL A A7 as. LR eR Eop i i, RE CPU 1) direction br i /235
) RN CLD $54), I HiRBIE, direction Ay & tH 05 5 & E BRI .

Function results (E#LER)

DA 245 38 FH T R 00 R B

® H[HEMTE, AFRALEN FAAMREME: FATES AL R[], s AX R, WFER EAX IR
I

®  STHCKRANNIR MUEAETF s A FR S5 (AR T %7 /7 4% (top-of-stack register, ST(0)). *F Currency 2%
RIIRIEME, ST (0D HfME ke LL 10000, Lhln, Currency i 1.234 75 ST (0) 1 [1{E % 12340.

® XHERFH. BIAKA. JrikdREr. Variant. B Int64 SR KIR [FMME, w5 R BE HE S0 I A
AT —A var 280, Her)iful, S R A0 AL — AN 32 AL fREE, e TR I AR E R R
31PN

® IREF. K. KGIHFI IR A, g5 0NEE EAX IR [H].

® ISRl ICRAES R, FEEREH LAY, el AL R LR SR 2 AN,
B AXCGRF; LR 44T, El EAX R, A (SR 4 A, gE5E
NS var ZE0R[E], EAENTH SIS H A .

Method calls (F7¥%IA A

JREAIE AR (D EAMRERHIIZ0E, B T RN A — M RENSE sdf, Z2—4
SRR . Self ZH8AE K 32 frfir ALk .

1t register WIHLE T, Self gEAETAILES I AY, Pril, EEEEN EAX A4 &,
# pascal HHZE T, Sef MGG ILESHISI A O INE EA 65 IR 0] s BUH K AN var 2
HO, Pl ERJEHEISAR, Frefit b e S 5K,

#t cdecl. stdcall #1 safecall i IZ15E &, Self AURAERTA e ZHUR AT A=W, EEIEVE A & ORI (i
(AN var Z82 )5 CIERA IR, FrEl, BR THSMG var 240 i — MR,

Constructorsand destructors (¥ B& 5 RIHT#I R $0)

Constructor ! destructor 5 H'& 75 i A AR FH 20508, B 1468 — AN A R 2B AL, Efas
Constructor 1 destructor (1) FH#45 .

X} Constructor kit , #Ai/RKAn& e False, NIFRBEME—A G4 SEFIET IR S H inherited ¢
B, BRI, SRR AN Tk AR True, MR WS — /N5 AT A, LI, constructor
B — A (given by Self, it Self 45H1), FEAE EAX Hg Bt %51 H
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X} Destructor Kt, #A0/Kbr& At False, WIZRHZMEH] inherited AT, MU, et — N m
s FibR A True, IR —A G50 SEBIREAT I, B, destructor 713 [H] FiT R 88441 Cgiven
by Self, szt Self 45H).

EMRES ORGSR M. 75 register AHZIE T, &k DL 2747 #46h, {F pascal
AN, CHELESEZ BTEAR; {F cdecl. stdcall Al safecall 215 F, EAEHESHY )G, # Sdf
ZHTHE A AR -

Kk DL 25 /745467~ constructor BX destructor /& 7578 1 AR (1 e /T Coutermost), T LAZEIR H 2 B R
Pk DL [ME, XFf: BeforeDestruction 1 AfterConstruction 7 RE#% (E i FH .

Exit procedures (%&3Rid#E, 3IE Exit di##)

GG R AE RSB AE R S SO RIS P SO FERE P SR Z FT i AT « ExitProc R4 A8 B A VIR %
B —AGEAIRE, EER AR BERPAT: AR SRS, &R Hat, e E T i
ATI AR AR o
HER: R IR HRBATEIN, HEFATH 45 A8 > (finalization section), A EE SR, 45
REFE AT SO RS (Linux) 3% DLL (Windows) A& 1] A 1), 0 A 20045 FH &5 SRk 358 40 04T Ak
B, Frf g dOd REAESE Ak 4> (finalization section) 2 R #E AT
BITAT MBI — PR e B R . — N ROT A FERI AR AR b “22e” SR RE,  AREE B R ICHI S
EPAT I BRAT: 55 -
HIEFSEI, — A EROE R  AOE BREEETP —ER . S AOS RE N e BRI AR B, KRR ERAE T
— N ITTH A AR FEA AR S — MU I T BTAT » ZEARUEBE I sE o, /R4 ExitProc fi5 1)
H OB fr R BN 2, T H, EIRIE R T, A &l 248 ExitProc P& 0 Ik
TRAFHIE -
AR S T AN GG AR ) SR -

var

ExitSave: Pointer;

procedure MyEXit;
begin
ExitProc := ExitSave; // & &5G0KE R FME

end;

begin
ExitSave := ExitProc;
ExitProc := @MyEXxit;

end.
ERFEA L, AR 5E1R1F ExitProc TN 223 ExitSave, SRJ5 ‘22 MyExit i F. 44E b 45 o
—HB R A, MyEXit B C B S FR e DARTI S R AR
ZATFE (Delphi FEATEE? O g Ripife & — H M 40l f2, H 2 ExitProc 2R nil . A ik G o R il
PRER, TERNH 21T, ExitProc #4eE 0 nil, Frih, HAG7E4ETIISE R A2 H 45 ExitProc I — N Hbik,
AR AR . BHE AR R TR, AT
— AN, WK ExitCode (BEH0) A1 ErrorAddr (F5EF) ASEME, WIRAIFLRE KR . 7F
EH SR ISR, ExitCode {2k 0, ErrorAddr 2y nil; 2438 i F] Halt £5 3, ExitCode {i 41445 Halt
(125, ErrorAddr 24 nil; #57 & A3247 4%, ExitCode fU & 45 i%0Y, ErrorAddr 08 AR bk
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BeJa— AR RE GRRLIEAT 238 JC M AR SO W2k ErrorAddr A nil, et —AMEAT
RS . ZH AR B CRISIT IR G R, 2 — NSRRI ErrorAddr, #E A4 nil,
S —AME R . 7R BT, ErrorAddr BE N nil, XFE, LSS RO R S R RS S
— HIEAT R T T A AR R, EIRMERIE RS, JEA7f#/E ExitCode B IR M4 R
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| nline assembler code

Inline assembler code: Overview

The asm statement

Assembler statement syntax

Assembler statement syntax

L abels

I nstruction opcodes

Assembler directives

Operands

Expressions

Expressions. Overview
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Differ encces between Object Pascal and assembler expressions

Expression elements

Expression elements. Overview

Constants

Registers

Symbols

Expression classes

EXxpression types

EXpression operators

Assembler procedures and functions
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Object Pascal grammar

Formal grammar
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