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function Calculate(X, Y: Integer): Integer;
begin

end;
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function functionName(argumentList): returnType;
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function functionName(argqi, ..., argn): ReturnType;
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program Greeting;

{$APPTYPE CONSOLE}
var MyMessage: string;

begin

MyMessage := 'Hello world!";
Writeln(MyMessage);

end.
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program Greeting;
{$APPTYPE CONSOLE}
uses Unitl;

begin

PrintMessage('Hello World!");
end.

Ools S e sl el JpuS b, S U3 L S, Greeting ULl S Ls
4l (olg 5o ol Unitl b & Cis S Jolis Greeting oS 258 o LLelS 4 uses Unitl;
Jlsy a8 el cpl Jge il 53 o 13 o) & Hello world!” & Le JWa |\ |, PrintMessage )\,
by e e A5 5 53 el eal iy Ui 3 Iy o) S sasl S 5\ PrintMessage

M PRV IRV o p>3 Unitl.pas b4 LB s, ol A5l 55 oo 4S Unitl

unit Unitl;

interface

procedure PrintMessage(msg: string);
implementation

procedure PrintMessage(msg: string);
begin

Writeln(msg);

end;

end.

ol 5 a8 5 58,1 K plsie al) wi, S oS uS e iy a5 PrintMessage Pb L Iy, S Unitt
"l s cxS 1 e K 8 oW, JSKal 59) iaS e Sl skl s = 4 ),
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dinterface .o_u 5,5, 405 5 (Jol el oul ons el Unitl ;5 45 . 95 PrintMessage
o S8 S e eslinal Unitl ) 48 (Greeting as\s) 55 sbdsds &), |, PrintMessage

S s iy 5 |, PrintMessage Nee implementation o. 5,5, 4S8 5 g el a3l s
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S o o |, “Hello world!”

ol aob g O

5 ael ol 5 e 3Ll IDE 5 CLX L VCL (sl 5 ol b oS ol (glaal ;Lo (gumy Sl
i 5 o L ol by S e solid (il sat sl S350 ysb 4 4 ate 5 o3 sl i
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program Greeting; { comments are enclosed in braces }
uses

Forms, {change the unit name to QForms on Linux}
Unitl in ‘Unitl.pas’ { the unit for Form1 },

Unit2 in ‘Unit2.pas’ { the unit for Form2 };

{$R *.res} { this directive links the project's resource file }
begin

{ calls to Application }

Application.Initialize;

Application.CreateForm(TForm1, Form1);
Application.CreateForm(TForm2, Form2);
Application.Run;

end.

Sl iy a8 Forms a8 e eolin] S aw 5l asb el 0 Greeting | > 55 4l R8s Ol
o bl aS.Unit2 5 scmul (Forml) ab » Jol o 3 b blus &5 Unit] <ol CLX 5 VCL

(Form2) s\ s ¢ Jf\,g

iy = TApplication (=) 5| slalay &S Application o 4« o5 K & Slo3 3 6w S 4l

a5 Application « —z So S35 55b 4035 ) s s il il Forms ci s i
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Unitl ;> sa—s casy 5 TForm1 W O\S 51 aday & &SI, Forml (CreateForm sl Jsl Slsal 3
TForm2 (S 5l aday S 45|, Form2 (CreateForm sl s ¢ 93 (Slo3 3 .08 o sl il

ey o A 4 cpl Asle UNitl .S e 3w« UNit2 55 sais iy

unit Unit1;

interface

uses { these units are part of the Visual Component Library (VCL) }
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs, StdCtrls;
{

On Linux, the uses clause looks like this:

uses { these units are part of CLX }

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

type

TForml = class(TForm)

Button1: TButton;

procedure Button1Click(Sender: TObject);

end;

var

Forml: TForm1;

implementation

uses Unit2; { this is where Form2 is defined }

{$R *.dfm} { this directive links Unit1's form file }

procedure TForm1.Button1Click(Sender: TObject);

begin

Form2.ShowModal;

end;

end.

sLaul |, Forml (WIS cpl 5) sy S 5 (TForm ) sas 3xiae) TForml »b a4 WS S Unitl

e an Jly, So 5 —TButton 51 aday S Buttonl —aaSs> S Jels TForml oS
S SIS, Buttonl 5,8 a8 gl casl 6l 2 TK‘“ s, cp) &S il TForm1.ButtoniClick
A e il |, Form2 5 oS e ixe |, Form1 [TForm1.Button1Click .> s se 81 631 3

il 00 iy 5 Unit2 > Form2 .(Form2.ShowModal S5 3)

unit Unit2;

interface

uses

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

{

On Linux, the uses clause looks like this:

uses { these units are part of CLX }

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

type

TForm2 = class(TForm)

Labell: TLabel;

CancelButton: TButton;

procedure CancelButtonClick(Sender: TObject);
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procedure FormClose(Sender: TObject; var Action: TCloseAction);
end;

var

Form2: TForm2;

implementation

uses Unitl;

{$R *.dfm}

procedure TForm2.CancelButtonClick(Sender: TObject);
begin

Form2.Close;

end;

end.

TForm2 .08 o s\aul |, Form2 (S o) 51 sy S 5 TFOrm2 b4 S S Unit2
K olgis 4 Labell ) s K 5 (TButton ) gl day ol e 4 CancelButton) asSs S Jels
sl ) oleie K Labell W) o |, oA ol s &S adlg o s casl e (TLabel ) ala
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) 8
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olass a1 5 ps e anlis ol s, sl § K olsie 4 (Unitl ), TForm1.Button1Click
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program Editor;

uses

Forms, {change to QForms in Linux}
REAbout in 'REAbout.pas' {AboutBox},
REMain in 'REMain.pas' {MainForm};

{$R *.res}

VOCONINNGONWNR

10 begin

11 Application.Title := Text Editor';

12 Application.CreateForm(TMainForm, MainForm);
13 Application.Run;

14 end.

ol p SO A w52 LY jhu suses Lol 4l Suos pme ) b
el Gpies JWLa VF B e s a8 e e iy b1y 055 e b6 oS ) LIS
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program Calc(input, output);
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unit Unitl;

interface

uses { List of units goes here }

{ Interface section goes here }
implementation

uses { List of units goes here }

{ Implementation section goes here }
initialization

{ Initialization section goes here }
finalization

{ Finalization section goes here }
end.

b Al s TSl e Send S L sl co
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unit MainForm;
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.5 Jal s> MAINFORM.dcu
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st JBely ol sl 124

uses L, uelgd

sodd lam a3l L S ey ais b K pb ol 51 s 45 cuses sus 5,5, 4aIS Sluses b s

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

gﬁ_:r\_;,in awﬁjjjwswyjhr\))\e\uw\uiu‘b\?uw\aMbj&uses LJwJJ

oS pls e ta by s e I8 B olad Bl Lo (6558 1 e S o L L e Y

WJle dim s b e Wl e

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

QForms,

Main,

Extra in '../extra/extra.pas’;
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Job p S sin Lol e (dpr) o552 L6 S uses Lo aS pbess @ a8 . sl
uses b, > &l s Glacain Npd e 488 B 3035 5l i olsie 4 s e
Al ol b aals e 0T 4 4 cal os S e 1B ealinad 55e 055 A s
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2 oo plas 1 (rions

program Prog;
uses Unit2;
consta = b;

unit Unit2;
interface
uses Unitl;
constb =¢c;

unit Unitl;

interface
constc=1;
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S5 L s 5 008 sy 1 b Sals o) S5 ok Al x5e JLalS Do

a2l 25 4 1S e sasme JLalS
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Lacus 45 58 o auiS aind oo t\’:)\ Rt s o b it ssb 4 by AS@K'&
aS i a6l e oS did e Gloy b bline la Sasly cdizes anoly K05 ‘“W‘M
Sy B e Mg S0 So luses b s 4 |, (interface) Luly iz K sluses b
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354 Colaa (implementation) (g5leesly Lisw S uses L s 5 b
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unit Unitl;
interface
uses Unit2;
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unit Unit2;
interface
uses Unitl;

s 93 b Jsl (implementation) (o5leesly ise 4 Slels ) 31 (S &S Gose 3 an S

1A &\:,)\ wa\i, & /\333\.'4 A g5 go
unit Unit1;
interface
uses Unit2;

unit Unit2;
interface

implementation
uses Unitl;

LJ_M »lacyy QJJS;M...J sl J.;..li;)\.ia\ AS;,\AJ'JA: (g ol ) Sl ui;za\f s
Sl eleails aS SLas oy aalss s on) (implementation) o5leesl, i uses
»lhycss ;,T S o Y Do S )5 eslanal 5 50 (interface) Loy i s Jiis S g

2 S e (interface) L.ly i3 uses L
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blank®
tokens’
statement”
expression '

declaration ®
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Size:=20;Price:=10;
5t 23 | T a8 S e 43 Lo g Ui 5 115 v ST el lona SalS

Size := 20;
Price := 10;
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CalculateValue
calculateValue
calculatevalue
CALCULATEVALUE
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Table 4.1 003 9,5, sl
and downto in or string
array else inherited out then

as end initialization packed threadvar
asm except inline procedure to

begin exports interface program try

case file is property type
class finalization label raise unit
const finally library record until
constructor for mod repeat uses
destructor function nil resourcestring var
dispinterface = goto not set while

div if object shl with

do implementation of shr xor
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Table 4.2 aloal,
absolute message dynamic private resident
abstract export name protected safecall
assembler external near public stdcall
automated far nodefault published stored

cdecl forward overload read varargs
contains implements override readonly virtual
default index package register write
deprecated library pascal reintroduce writeonly
dispid local Platform requires
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'BORLAND' { BORLAND }
'You"ll see' { You'll see }
" { null string }
' { a space }
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3,

{ Text between a left brace and a right brace constitutes a comment. }

(* Text between a left-parenthesis-plus-asterisk and an
asterisk-plus-right-parenthesis also constitutes a comment. *)

// Any text between a double-slash and the end of the line constitutes a comment

slainl, Szl (L {56 Y SST 51 e Aol (§) JYs cdle K sl oS s S
Sl gl ol LS

{$WARNINGS OFF}
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et JBLL o5 slaal YA

A5 5 sl slanliy oS 48 e LS

:Jle gl kils 8 e |y (ool &S el (g lis L (expression) o ,le S

X { variable }

@x { address of a variable }
15 { integer constant }
InterestRate { variable }

Calc(X,Y) { function call }

X*Y { productof XandY }
Z/(1-2) { quotientof Zand (1-2) }
X=1.5 { Boolean }

CinRangel { Boolean }

not Done { negation of a Boolean }
[@','b','c] { set}

Char(48) { value typecast }

9 thu.«.a m.)\.) t\};\» M ¢OJ.49 BEI-EWY c:]..u.:) Alwd Lhw\.’ 9 thu.«.a ‘LhC))\.:S- CJ‘.{J?"')L‘
W il e game laosisle cpils saplsal 3 s e 5loslinal b jiosmy olle («aeuls

Kt g aimle sosle Sl 51 g sasan b

by Khos
L;\j&S@J&é\aw@fwj\c‘ywb‘w&d&wb()Lj)\&}&guﬂr—
wrlot Slae 5 X5 8 e salpr dslae S Y 5 X lawize 51X +Y) &)l Jho

@, not, ~, *, /, div, mod, and, shl, shr, as, +, —, or, xor, =, >, <, <>, J.Ls b She

Dwa is 4 <=, >=,10n

L;jul_;J_{m éuﬂ:—@hﬁ (.).:Jf@ Solas K sm) A SIS A 5 not @ L;\.zajf&u-
Sl LS des GG Coso 4 b aS— 5 4 sl 4 (0,5 e digkes 5 ) A
A shae 31 a1 il 4 (B Jle gl ) ol 555 Sishae o Vgane SIS, Shes K,

Type Casting '
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JWe ol ) 3 8 e 5,5 550 Sighes 93 mle b S K PA Jle 6l ) il s 355
(A=7

S s oo olad 55 5l gl [l ol LS e ol b S glosls R b Shae > A
Jos I Sskes o0 e (B 5 e Sskes K Gas 2 i B Sose 400 Jle
e in s is N lumad 4w e s e i Cov ) o el Slas a0
L «eilly glih ise Dl s os sl AR bl g 5l pbaishes wilg e b Sas

s Al e O s

i ISl o s3ls gl b s lial o o8 ol ol 2 53 o] e Wlate 48 a5
St O ) apls a1 0 fad el glsil ool SleMbl 6l o)l 32

Jad cped o 1, «JQ«;— A 3 Aelgdy iy el Olle s Lmjil.u. AT 3 s, 50

Sl (Sl Khos

mod ,div./ * . — + J.lo ‘pﬁfg_ﬂg_s,ﬁ»\_ic@aéux,w &S gl b S

e

Sl Sl b See

Table 4.3
e L O e 2 P s
+ o integer, real integer, real X+Y
- A integer, real integer, real Result - 1
[y integer, real integer, real P * InterestRate
/ S el integer, real real X/2
div 2 e integer integer Total div UnitSize
mod silaly integer integer Y mod 6
Variant '
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i Sl ol slaal "
Table 4.4 d’l’{" gbbw 6LAJ§LQ.€-
Z
Sl Sl wikepy  endps Ju
+ cedle ollsinteger, real integer, real +7
- e & integer, real integer, real X

g e Jlasl glanlowe sl Slae 4 5 2l
s P e b Slae ¢l .ol Extended & Sley 5 X & o e Xy lade
25 dal o3 Extended ¢ 5 5| azs (b s g5 5l baiges 51 (S Bl &S SLs
g 51 asus (sl Int64 & 5 bashes 51 S6 Blas &S Sl (o500 ol ee 0
S §5 &S Goyo Sl Integer § 5 5| ams Oy 50 cnl b 5o tad Jal s Int64

e ol &5 S a8 552 e 85 555b o] L asly T2 £ Alo ) Sy dishes

.w\ b.)ﬁ
ol s 08§ S35 b b sl 55 sas sSxly sy, xdivy jlai. =

J_f\..: Q)Lf.c@.)._}\gjfg_aje L ol das MJ\ Jol> sl 3, mod JQ«J— .

.xmody=x-(xdivy) *y
s S sl io ply & Sby xmody Lo xdivy ox/y b4 ghle s

<& b Khos
&_3;\)\4_3.4 S s as S, R tjjjm)'\ s BX skes xor 5 or and not \Jﬁ b Khe

3ls S s 1, Boolean

Table 4.5 S sl Nas
Aae Sles Ses gy amSps Jls

Boolean Operator’
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AN =

not e Boolean Boolean not (C in MySet )
and il oS Boolean Boolean and ( Total > 0)
or St Boolean Boolean AorB
xor & éu " Boolean Boolean A xor B

Kzl True Ly sx s » Sls 5 Sl cwlTrue Ly

ob“gf)‘u\o Sl ply o J.olf G b

5 =l ol iaS e slaas or sand gl Sae ) o 1) byl osmt 5 LLalS

el Game e L s p aS il gme el 4 o8 Lol (a5 oU S Slae ols))

) S35 e o) a5l s e 1351 ke ol e s 55 i 350
ol b dod ol et de s 4 45 Aad e e |y Sl 4 & P53
258 Hlas plaiyl e Aand B &, 4 S S50 o Jle 6l s 0 g oles )
am s oS aalss ol 1B S kLl sl (False) cupsb A oS Sl wse b5

Jolam ooslae Al o 5 558 e Biine 1 |l gl Jolas 5 el il ob 58 Sl e
by gl ol S 2l i DTG b S bl 5 (S 8 Gl (258 e 1 S 05l
Sheslamad o3l oS e pls)l prmed el ol LS il S e 055 85 1,
Slre b szl ol saollas 53 5508 @wls a5 ars e | bkl 5 oSy

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

.I'I‘.IC(I) H
end;

&.\P\W\SJ‘,L)’\JJ.?J}ASL;)\JLQ\)IL;J;T)\JS\? by awzls Jo€ 55 S48 A o
I, S[I] oxles &l » JW&JAS@@})\%Q%MTMWh“e Lo as gl ams e

abjs)‘v\aks)u))\w‘&:m).)Aw).m\?\f\uoé%&)jjbﬁués¢)®)@w

www. Par sbook. Or g



www. Par sbook. O g

st JBely ol sl Al

sl ol pls 36 sl iesy a Sl 5 aa —(S[1] <> ,)— while b s 5l s e

aS Cwl {$B-Y (2 b Ly Sl anS eslinal L))o gt J xS s 2 $B LLLS bl
Ol B a0 SO0 a8 ool 0 S s (gl oS e Jlb | 0l S Jlasl sl
a5 Je8 Joo i) olswl b sl g oo bt e aiS 08L51 555 S 4y 1, {$B+]}
T 2590 S o 1S 635 5o oS oLl 4 (Compiler Options) JLalS glaay 5 (g 5w

VLY

ALl sl colyly S S0 bashe SIS 2 &S o0 0 4oy %
H$B-Y I 5o o) aas e el | JelS byl o)) s

o (Ao Sy Kos

Jle gl ams o rtgd\ (integer) o SLXes o, 1 s Go\Saws 5 k;a.L.a Lg\.aajih.;
j\j Y BN E™ a},:'-.s )\Jla 9 .Xw\) 001101 j\j (ngo\.s G| ).)) X BN E™ a},:'-.s )\Jﬁ.a Jf\

&, le (sl 100001

Z:=XorY;
B oo e Z o4y 1,101101 lude

Table 4.6 (o) ibate sla Sos
Aae Slies N shas 5 ai § 5 Jls

not S B integer integer not X

and < and integer integer X and Y

or s~ OF integer integer XorY

xor s~ Xor integer integer X xorY

shli S o Sl integer integer X shl 2

shr s Sl ) S integer integer Y shrl
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st sl i sla Shas 4 5 a3

Aol e Nghas S cnl o5 plan 5l not Slles K Az

g 3 et asl oo g Slexor Looraand Sllee S wiges 5o p 51
3Jﬂﬂ%&&\ﬂbmwéw\é\&\b&.j&;La.}.&g}iﬁ&j\c@é
sl Jela |, g

loal co b el v s Cwy o3lal 4], x lais xshry s xshly cbolles
Sams f S et b 00 2y 4 1 x a8 cd ) b )l o a8 (S e i) 0S8 s
22 Jlads Jolas) 01101 luie N &S 5550 5o Jle (sl 05 dales X &5 olen
a5 s S e 1y (pans Y9 Jolas) 11010 Slade N shl 1 o&KT S s a3 1, (VY
sae Sl s oo i X ShI 8 &, 50 4, x shl 40 (a2, (integer)cgwa,\:_

el A 5l 40 mod 32 5 ol 2o YV integer oo

Oid) XS e 1y sl slasks K >= 5 <= < > < = g, gl Slae
NS e Jate by aniy po 4 Shas (aple daadle b oan )3 ) «lalaly sba Slasy

Table 4.7 — 6“
=Z
Els Slles X shes g5 el s Jl
+ at, 3o JLasl  string, packed string, character  string S+

e Jee iz, Glodl 4 5 ael s
Lg\ Lo LgL.M;\)T) [ S Al LQL&M) ‘(StnngS) Lﬁd.wu) J.u\j;@ + LQ\J" Lﬁ&jl&; -

WideChar & 5 3| bt shae 51 S oS )50 5o caz S1 ol b 8L\ (Char ¢ 5l
sl ah ad; S el s skes s,
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st JBely ol sl T

iy Nsles 53,8 4z plir x5 ol JE5L la, g o b (s Gldl) + Sldas ans
sdp dol AL YO0 4wzl YOO 5 S5 Wl S5 Job s il S L oS

oLl sl Klos

Gii) 9SS PChar ¢ 5 5l plaasglee ailg e > 5 <= > < latal, sl Sas
J._;jL.:- ;,\,_;ca_g\)uﬁwu\}gﬂ; Lg\.hjih.; (M&mu@y \)«LQ\ALJJLQ\.&JKL@»
OMJJ \)«J_fb)L_.w\ t\}}\)uﬁwh\» M‘u;/b)hﬂ\ QJL)JMA_)\J;ML\ Q.Q‘Jf ..o\.;Jj@

Z
Table 4.8 SLE Sl b Sas
Z
Ses olles X shes ¢ 5 4l § Jle
+ ¢, s character pointer, character pointer P+1
Sl s integer
- R character pointer, character pointer, P-Q
Aokl 5 i integer integer
n CL"J\ . ...gj pointer base type of pointer pA
J_? %
= ol pointer Boolean P=Q
< A pointer Boolean P<>Q

Jfa)LL'\ 6%\@f§ﬁj\x\§@Axw R s tb-)\v.“gj \)JfULZ\ Y /\JQ«J—

a2 san B ools Pl ) oot $ 45l 8 g5 onl &S sl Pointer o ses

o) 3 aeS syl Sl sl 4 Qs P oS el (True) cwyo P = Q Al o s

eyl S ;;._.‘..éTuuSL{ ol Gl a= s+ Sladlg e i el Cw 5 P Q O 50

(Cast) o o g5 s
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LS 8 il s slasceasl oMl alos )= 51 asl g o cmtzean oS eslial 8,18
s Jlas) BB 5 ael s a8 sslal
o3l oyl ag LT P4+ T oLKT sl S8 Sojlal S P goeo sae ST S -
L P 3l acay 8L T sl a8 sl SO oS o) gt 1088 o 3L P alaan sy it
sois o3l ol ST P =T osle (ol Jslaa P+ TLT+ P &yle) uils § sy
Ko P38 LT 4y So)lal S oS ol gm0 oa oS P b s
3] o SNl P = Q LT sl 8,8 sls So il 53 2 Q 5P S 50 4o @
a1 (Gomb ool Q Lo suz asls ol 5 (Y Lysl) Paliw sy s asls
Al S Q5 P ol LSS sl Jls s s S S i 1S 0

ol 2025 iy a5 P+ Q

Table 4.9 AL sare 6@&
Aee Slies Nskes g amTps Jls
+ 8’“‘“"\ 45 gase AS gasva Setl + Set2
- Joli A gazme A gazme S-T
Szl A gazme A gazme S*T
<= A gazrs p ) AL gasma Boolean Q <= MySet
>= A gazmas 4 gazne Boolean S1>=52
= Solus AS gasme Boolean S2 = MySet
< S b AL goara Boolean MySet <> S1
in o g2s s S As gz Boolean A in Setl
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st JBely ol sl |44

X=Y ;5 0.0 L) asbYUX 3 0 Sllw s SlewlX+Y 550 wjoae =

232 0 Slgs 5 Bl X*Y 530 .aslY s Wlasb X 550 31w 5 31 el
22l Y o e 5 X

e S S S ALS Gl clset of AB gy 51 L= ok Sldas s

el Glen B55 B 5 Jols as gazme s sy

Hgi o Jlesl as same o Shae 285 530 5 <> = <= 2= w5 el
Jolae Z>= W aalL Y 3l goe X lael ol &S b o o el s X <= Y
CwlW<=2Z\,
ol el als LSy slasl Bds Vi U S el cys s ol = Vo
Ll G p U <>V O 50
S ilssze O &S culTrue A= 500N S S scgame K 50 s jidas sl o

Al

Sl dly sy Shos

= s Slae s 3 8 e L5 eslined 350 Kgkee 55 anulie gl slalal, o Slae
< = (el i | cas pame sl Maer i) K5 e Jlasl 50 baae game 4, >= 5 <=

(el oM | « Soslal sl Raer rsn)n s o Jlasl 5o Sojlal 4

Table 4.10 Skl b Sas
Aae Slies N shas 5 ai § 5 Jls

simple, class, class
= Solus reference, interface, string, Boolean I = Max
packed string

simple, class, class

<> sl AL reference, interface, string, Boolean X <>Y
packed string
- 5\ S simple, string, packed Boolean X <Y

string, PChar

simple, string, packed

string, PChar Boolean Len >0
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<= Soluws 3l S smpét;i;;rlngé’[’) :ered Boolean Cnt <=1

simple, string, packed

string, PChar Boolean s

>= Sobuws b 5l 2oy

Coyd S 5o g T2 3 Jle ol alype bl 5 el o aslin sl slag 5 Kl (sl
a gy el cad Caysy T<>T Ohe0 ol 8 o sl azh QLG ol 35 T &S el
g g Jlas! sladal; sla Shae
sde Koy i dde S oS ol slmal 4 aaal b L85 plgl 5 gl bailes
B It P Y e
sl LIS gl 5 o gl 4l Loy ASCIT S8 st pame o 5 b e oz, o
AS e 5, S dsb L pbas,
&S Sl wes annlie b aaly ashy Sl jolie slaw ol as gaiaiay as, 50 o
ASlen sl Audteg Al Opd Al it KL jale N Lol b il K

A8 e, N Jsb L, K

55 45 Nyt Jlas) POAr slasilas & spo 5 g >m 5 <= > S gl She @
S oyl LS 8L 4l gle 4 S Ll

L .x &K class-reference , O & 5 wbddes Wilg o0 <> 5 = b S =
Jlesl b Sojlal 4 a5 Gaels gllae < 5 = s See (S g5 O el
SeS et Ay 4D s CaS cd s A 3 W C=D s o oLl (Nsd o
class- ¢ 5 Sl ebades b el cw s C <> D Ohse cpl e 50 5 S o)Ll
2 5 &S Lasie ) SLS WISD 5 C oS el cwys I 5 s C = D reference
Ao 15V fas b oS 65050 iy Sledbl ¢l il e )3 C <> D & yp0 cpl 6

A L

A Sy Khos
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www.SoftGozar.Com
et JBLl ol slaal, YA

o a'hauly ) @S ¢ d e Nshes olsie 4]y elal sbaalsy 5 LSS 5 as s She

B \) ((;6_.&3 Lgulz..b» 9 VJ»& B \) ((;L:..Z\ 9 uw%» M gkﬁw\ Lg‘j J.«S@ JA.C @?
IV IRIPVEVS, D R Wt

«gladaly s Saer sy S e o LS o, @2 <> = Slabal; sl Sas a5

A._.’J_fa)u\gg_!@‘J_QJQ)L.CM‘JJ\JJ?@J;\)MLJb)‘cb‘w&w)JT@JQ«m&
).) \)«Jfb)u\ t\}s\)uﬁb)hﬂ\» ‘Lﬁjfb)u\ QJL)JMA_)\;%\ Lg\j .JJS@ .)\;.v.}\ .5‘59.- .o\.;‘,-kA;
Hgige Jlasl @ 4 5 ael 8 aple i 0 Jab

il iy e SO X A olis) kils S ey X eyol @X il ize KX 51
0 Jeab so )« s 5 Ol grws 5o slas, glsb e 058 00 Jlasl (Glosy el 8
go= 3 @X g5 sl Sl Il s {$T-3 LLLL laal, &5 5550 5o (anlas bl
X g5 T aS oo 0y a2l a AT g5 5l @X {$T+} Il 5 oz al 55 Pointer
o

@F g5 ol £ e L F a5 4kl @F (Ul Ly b ) a2l sy SGF 31
g Jal o> Pointer s ) gon

P L el e anliz o5 Jlasl QS (S o el iy e G 4 @ oS Gl

‘J\aA Q.Q‘Jf ..)j,s: )\J.X:é w%

Interface’

Entry point’
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fq L;j;uj.al.&/fdvm

@TMyClass.DoSomething

s e WS e, iy Oedbl (¢l ;a8 s o5l TMyClass 51 DoSomething sz 4,

e s |,V b Wase

b Ko pudl 3> oelgd

Table 4.11 Lan\L,.c pAE >
Aas Pl >
@, not (e A ol
*, /[, div, mod, and, shl, shr, as 92
+, —, or, xor et g
=, <>, <, >, <=,>=,in, is (s omb) omolex

S J s wsie Qo)) soml paw g b Ses S5l U8 VL i e b S

ol s ol 5l s e o 4 Gl ol 2 g b b Slas

X+Y*z

(W ..>)\.> + )'\ LgJ.‘JY\.g

X-Y+2

ol il Sl rqﬁ’&+,—sﬁ@@qZL\)W¢\§3T XS n SN Y s

oz 4 ) 5,8 . bl ing) o Ollas

Precedence’
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st JBely ol sl 0

bl BLL sl oole a5 S eslanad b sl 51 wlg oo s sl cpl 53 (6l
e Gl a8 e Jos dly o SO aBles a5 595 o
X+Y)*2Z

Dy e 02 L 5o a5 el pax LY 5 Xl
SR T \-dj 4L S a5 a Jol B s S s s 5o OB @K szl
S a5 Sole cpl 4 Jle 6l X 5a

X=Y or X=Z
el 2l els osb 4 ol cnl s, 50

(X=Y)or(X=2)

Kl > o0
(X=(YorX))=2

.zl (Boolean) Js Z 48 J?w seise Jlels s 4y e AS—

S s S8 el WS e o)y pailss 5 rig sl | bas ol Ll sl
a8l 2l YU Sl sl )l a8l s ,5 5 ol 1l T &S Sl S

252
X + (Y * 2)

G oy SH 1 oS sail s 5 e giael bl e 550 8 LS Gl bl bl s

&6 Sbolgs B

Sl Hsdge ogeme Shils e mls Gl b il S e | @i mls S Ll ol )
S5 a5 S oSl olsie ) e sas 55 oS wzles S G wl K &S 500 Jle

4563)},4 L w\ c’bé UJ\.&&Calc(24, 47) c\a &\?\Jﬁ b\.<:T ‘Ja‘.)J?@J) \)c@éb.&;
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Lg\j d\.&bw EE ] J.b\‘,:- c&é u)\a&&‘fq1+ca|C(J, 8) b\.<:T ‘J.«.w\.’ c&é LQL&WJ)I
oy Sl

Sum( A, 63)

Maximum( 147, 1)

Sin(X+Y)

Eof( F)

Volume( Radius , Height )
GetValue
TSomeObject.SomeMethod( I, J);

J.u\aw A.h’-}’u \) «c‘yﬁ \.hdb)» ‘9Joﬁ c‘y b)\.’).)w u\r—)U:\ Lg\j

4 goxo (Sdow jl

Sl gl A8 o i | (SEE-tyPR) ds sazs £ 55 S lais ds sazs 0l
[5,6,7, 8]
as gazmae s d 3l e o A8 o eiie L8 3706 5 Lilacl &S, glas gaze
[5.8]
il 5 S50 4 aspazme K 03l (Ol 5 S 5 A8 e paduin 1) (JS ae peze len
[ item, ..., itemn ]

S L S it | kg ool 53] (o e o S o ke L tem S s
ol sl wals | xay o3 item oS Sley L olagm Lo () ahai 0o b Sl sames Sl i
Pldoab ey U ox sl o s solie aes ¢l 815 e paods JSa K p
A pazme So [Xay] 5 98 o poia | e T XY Szl y ) Aox X S Goye
L las goma [X] 45 Js 50 a8 0 (advin | 6 a0 goma [] 40 omma sdisle 35 55 @
Slreisln Sl plras poi A e (abie ol X 2 ] ke 5 25l e K g5 S

bas geme

[ red, green , MyColor ]
[1,5,10.K mod 12, 23]
['A..'Z','d..'z2", Chr(Digit + 48) ]

J.u\aw A.h’-}’u 0&49 B \) «\.hA.CM» L}‘“’u ‘\.B:A.Cjw b)\.g).) f““") g_;\:—)U:\ Lg\j

www. Par sbook. Or g



www. Par sbook. O g

= JSal ol sl oy

By 13 e al il e byl L e, 4 oW Soylal 5 al,] sbicwols bal,l s,

3 C_s\, LS s s FileName[3] & le il 4w, e & FileName a> ol> (Sl ¢l
Ao |, ¢ SIS FileName[I + 1] 8 J> 53 kils 8 o |, FileName e s sait cyoums 42
Cnar iy plyb i doazt) o)y ity OBl gl il S e L ol 151 530 S
o anhl laca ol 5 Laa )yl o, st Ol ol ol b 0 fad s 1,

el eV s s |y «aayl,l olgsn im0 ke 5o |, «bayl,

(o £F L) £5 SHAB

L b osb 4y OB o s s il e 4 gl 5o (o 9 Jots L) g5 ganJB
integer oo sas K olas 4 1, A S, Integer('A') S W g Y g5 i

LI RTR W

el 5 S8 4 (e 0 L) g5 sael o/ ot 5 S5
typeldentifier( expression)
25 oo 0 kil ite § 5 GBS s il i K (expression) ole &S 550 o
Lol ol (S6 gl bty a5 o8 Il s ol Jlae catn JB G dms (s g0 o) i o

s Jlasl g5 andB g 0 4 gslan 2l

Mo £g5 (S Ib

22 L aal w5 gl L s il andB Oole 5 g anlis (ool 7 a can B o
Dldie ¢ 5 B gl ol Sl ¢!

Integer('A")
Char(48)
Boolean(0)
Color(2)
Longint(@Buffer)
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L oad o g5 o3l ax olin Al et L ol Sole bas dewy Jols i
Sl cadle 33 S s b 5 Jes S50 el S ISl sl aals 38 o)le g5 o5l

s 3y o ik o) s
I := Integer('A");

DB oo e | e 44— il 65 &S — | Integer('A’) )i

&WWJJ x\;@w,gﬁ mﬁ&uaﬁg@pybx\;@ S lade & a6

.ayzjmw f 22 ) gnd

e £ G AIB

5 ol eSS Ll s 4o e slao3lail S s dB oy 4|y smite b Asly e e
o Int o5l 5l @\)3 L 8dAs t\}:\ b 1) eSS S5 i olasl G aa slael
s ges (LS 4SS Trunc

Char(I)
Boolean(Count)
TSomeDefinedType(MyVariable)

us\j\,u D g jna\bumjwa Y U.AJL)\ r\JSJ.m B '\J‘f@wty Lg.,L..,;,Jb

var MyChar: char;

Shortint(MyChar) := 122;

A8 o eass MyChar 4 |,z (ASCII 122) 51,8

ol 8ald Lgbad)’w—\ Q-.’.\ L ‘J\...a Lg\j J..,S Lg.,\.u;,Jb Lg\éi)) ty & A \) Ubjuu.a J.u\yda Lo

type Func = function(X: Integer): Integer;
var

F: Func;

P: Pointer;

N: Integer;

s ol | 5 Olaass wils

F := Func(P); { Assign procedural value in P to F }
Func(P) := F; { Assign procedural value in Fto P }
@F := P; { Assign pointer value in P to F }
P := @F; { Assign pointer value in Fto P }
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st JL ol sl oY
N := F(N); { Call function via F }
N := Func(P)(N); { Call function via P }

25 dle 53 a8 b plas wisd Jls WeaiS o5 ah s A8l5 0 it g5 slaan Al

Ll 02 83l ‘_,L...u

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 := $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;

w8 )3 eslized 3550 4adS S5 ol 9 YU 4, ol 4 e zes gl TByteRec (Jls ol o
3y9a (Longint)).;kgcxaaa,\;&w,\i,\!\i a5, sbadS 4 o iws ), TWordRec 5 (ol
ssla ) ) 5hate oles L;\jHi,LOa,\,:;g_&iJ,:&;\6\3:;\),;\53@@;.@\mﬁ)\}agmﬂ\
GRS ) Fd S S S35 2 Nlg e S0l ol e g8 can B K Ll s
La S lab isu s Soslal o g5 has o,lss mim Oledbl gl 23,8 513 sslizal 5 50
gl e g a5l rie Ol Gl sl a0 Jas s | « Soslal glyl s
oo by adaaly 2o oo SNy s 5V b s |, «as ey e bW 5 bilaad,

IV IRIPVET, D R Wt

O ygiws 9 Bl

il L iy 50 S implementation ssb gleas s, SWIS o) uses b oo 5l asiS
‘;,Ly)sdau&g_m@\),;_“;,upkc\;\tw aly K (WS o e 1) Sl K

Xl oo pAlsl Sl
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AN =

5 La el (o ot ol adls, dacols dbaks lag 5 ol s i ol &

S J=d sl baslis (e 4wl 26057 asle oo slaculi) o5 oo aaS anlis bac
5 C_',q\jj D) \.mws,) ‘\.mtjs 5 é,\.;\ slaw Waliza (g A gl kel (oS solaal \.@T 5 .).u\j.u 4\5&.\
So sl s b s lueesly K ol so &S Sl Self e 5 s & @L‘; S S
‘JL«L;\J;»;@W@Bw\j‘wébﬁﬁaa;wf \)A.w\.u.-:
var Size: Extended;
S = s ol s S, (s> laie) Extended ,laie S 48 oS oo el Size pb 4y (5 e
function DoThis(X, Y: string): Integer;
‘L.aatj_s W e 4 s .AJL@ A\ () ijju abi L el A .,\s\ajf@j |, (Integer)
L |y oatie salS slaesly a8 ol 2 a8 kel dly o] Lo |y (goamie s 5 b ol gt

var
Size: Extended;
Quantity: Integer;
Description: string;

j\.a,@ Doles S a8 o)l glawlis t}q&&)&c\&wywﬁéjuy oS5
ol iz | (interface) Lty isy lanl b Sob Sl s aslg e e LoDl
el w by o ol saols)) 3 .x550 2l (uses b o 5l uw) cu s K (implementation)

Dleas sals Cf u\.wé\.L};f UJJL& B va Ced )0 9 c\y ‘\.ﬁ:ty ‘w\f ‘\.hw
A s gl el a4 wil g . library  deprecated (platform « Si» bilaal,

Jos L mls o sl 5,50 55 052 el deprecated |, uls o i s 45 cnl sl

L .;.:J_f Ja> kel 6’6{\.4)'\ () J;jﬁ&m&\.’wb;x skl

procedure SomeOldRoutine; stdcall; deprecated;
var VersionNumber: Real library;
type AppError = class(Exception)
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et Il o5 slasal, of

;nd platform,;

S 4 glasl s oss i LeS {$HINTS ON} {$WARNINGS ON} ol )3 mite &S5 ax olis
s el o500 sl b S G S glalatal; ol ) (S6 b sas el glaan s )
al) o sai any Sl Leme Sl S ol sliSedle I, platform LS
vl S aS ol ools i sl deprecated ) .o saline) ilend s (eSsid b s
vz sl library 5l aS eslind o ps e Sl a8 L B 6l e b sas e

S aolizad (CLX L VOL a5le) Lo pas 4 syl amsla b sl K (g, b Saels 053

O Hgiwd

URel>s asle — woll Q\)}x“; ‘)‘“56" &y A M\.;Jg & (_,L,a ‘\) @;g.)jf\]\ Jlsl Q\)}nﬂ;
Q\)}x“; 9 uLJ"‘ Q\)j,’:....s il b oo ;,\Sj > L .).;3\5364 —aJl,, gs’\ﬁ""ﬁ 5 bools
s e 1, s aslesl

el L (initialization) (o 38 5,0 isu 53 5 Soh K ple s @l oSS Ol s
Hp e leze o ) LdsS ps b b« K (finalization)

odls Ol ygiwd

Laesls LRSS J.AL.“ ol Ol gws . Cns 6J<.’.-" By N J.a\..... 395 ool gt S

Sz goto slel 5 s 5 adly, Sl

0318 awaski Ol ygiwd
.))‘.) \)j)dgw‘um‘)wé&
variable := expression

e § o St IB e S e 1l e (6 pine gl 455 a variable S )\~
O,le 458 s expression 5 — asbosle e K5l g bsas pla )l eSSl
iy Il ml U L il e variable pls Sol Gl 3) Al parass 1 LS5

= coadle Oyl 5 (ale alead f b 5o )l 5 bl s o Sl s
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expression ,luais L, |, variable s j\aie jarass 5 sies K 50 o0 skl s (2eads JfJ.u.

S g a8 e o
1:=3;
QJL,&);p\jwo)u%w)“utg)\ﬁm.»agu@aﬁalﬁmg\ﬂ)\m

‘Jbﬂé\j.aﬁjﬁwrzzw\)w
I:=1+1;
toaeass ) 500 bk pa ams o il Bl aaly K a3l 4 1, TG

X:i=Y+7Z

Done := (I >=1) and (I < 100);
Huel := [Blue, Succ(C)];
I:=Sqr(J) -1 *K;
Shortint(MyChar) := 122;
TByteRec(W).Hi := 0;

MyString[I] :="'A";

SomeArray[I + 1] := P»;
TMyObject.SomeProperty := True;

BLESEFY lei)é

‘**%f - (sl r)\( Jf\) AP @wj LaS (laad o U L) Jly, S r\»' SVl olss

J\...a e .)j.ua@ }.S...) “55‘:6‘

PrintHeading;

Transpose(A, N, M);
Find(Smith, William);
Writeln('Hello world!");
DoSomething();
Unitl.SomeProcedure;
TMyObject.SomeMethod(X,Y);

aibe asilg o adly, olexl b asle ‘@\,s Sloalp ({8X+3) I asly by g kas S5 L
Z.o\.;‘,wk;aja‘&\‘n.)j:.- &)J @\)‘WJ

MyFunction(X);
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st JBely ol sl OA

6‘j e s FEERY BPR u.,\gw.fj Hlade ‘J..,Sda solazal 0 gl Q-.’.\ A @L‘; @\?\Js LY @'\A)'

Aple dade | €l 5 bdly & Jad wls 5 bdlss el i Sledb

3,001, 25 05 &S (ot sis
goto label
SN gl a8 oo Jie 0dld el e A g sl e s 4], 4l 6l 2]
S sz 2 bl e st P ST aS el ez ol sl s K0 S
S Shcade | s (1) aaigo
label: statement
S oMol D) 50 cnl 4 b
label label;
1S el b S ) godmte G 5wl 5 s e
label label, ..., labeln;

A2 9999 5 0 oo sous Hlade a L jome anlis 2 Ky o 1 SO

b aal e GLlsy Sob 4 sl gOto ) sies 5 eal Jheldle ) sres c el
C.'_J\—é' L b a i o ool o) Cogles alasdle Jad e 5o 1) «ius gloe 5 Sy isw)
Shiede LS c 5 b SHb S8 5o ) Hsed S5 il (Sae ‘@U Ld, K

e Gl 5SS

label StartHere;

StartHere: Beep;
goto StartHere;

S e Syl 51, Sa 1, Beep g, 8 455 e sl _alinls ails S,

A._.ggth g opl d Shcwd saiS s Jsgoto | sies aslesl s 54l )sf\ijw

o Jle asles 05 e 00 U 4 505 bl Sl s A Sl 20 ol
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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 holdson 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;

Mf))})w&)\cjubwjé\j goto)\b)\&uﬂ\J\’)JL(\}J‘)JAS-).MSA}}
=B e Ol g e D el s iSO 5 aslics Q\)jzﬂa\g.ajl}&;,,):@}_f,a

Al s gt

8L oSl Ol ygiwd

Ll K Olgs dalss s ax plis g bl s Ol 3l asbosle Ol s
S ool aslicale g K LS ol 5 e b by ae (Jlse )50
S Ll Ly s st 51 sl Alos Sole sy With | (S e 5 pos K, 8
S S ael s —case Lif ans SO g — b2 Hses S
S a Ll o s 50, hne 4y Ay o Lt 52
Ol giws 5 gl adls—for 5 while repeat laails Jolo— ail> O, 500y =
AS e s S Soso 4
try...finally , raise, try..except ol izl Jolo— &l s 5l Lol oy 8§
ool 5 a5 o,y sty SO gy oS e sl 5 038 sl | Witz —
ol eV fab o 1 «alaab jisy el

S g0 O Hgkwd

Dleas as g &S o 5 4 &S cal (aslicall | esll) Jig; Sl g 3l gl OS5 6 st
o) s Sl 5 sas OV end 5 begin sulS sbaosly b g S o st Kisd | 2]
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st JBely ol sl .-

Sl b 5l sy sy S a s Sl i g (S5 S pbate) 53 (S e Ol s

MLWL—: Q\)}L..:Q U\"" ).)‘}:.; g.,SJ_A Q\)}I.w.) ‘ijj cb ‘Mbjg LQL#:&S}LJA ajj)\ﬁ LA

e byt e al il | b b s asle Ko

begin

I := SomeConstant;
whilel > 0 do
begin

I:=1-1;
end;
end;

S oo L sl asle sl gom Haes S8 ol W a8 des 5 oS e s Al e L

Oyl ..o\.;))@ )\Sd)@\a\? S 9 @\JJTL@J\ Lg\jend ,begin QL‘BJ\ @J) RS u)\.&

e

begin
end;

With ;g0

o s Laceols Luls b 5,8, S sbals 4 tLe-)\ Sl s paie S With s

Conl 15 Oos0 4 With [ gns e/ gHli g S5 cwl e 2 S

with obj do statement

with obji, ..., objn do statement
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L osle Hatws 455 o statement 5 cund 5,55, L o i Ky e e gl Sobj S ol
& al g o ad on — basle Hleslal b o« statement ol o cosl o laslosle

o ed el cagdel ol Jle ol s t\q-)\ obj s 5 bewols nuls

type TDate = record
Day: Integer;

Month: Integer;

Year: Integer;

end;

var OrderDate: TDate;

e 5 1y 5 With s Al g5

with OrderDate do
if Month = 12 then

begin

Month := 1;

Year := Year + 1;
end

else

Month := Month + 1;
b el Jolas 05

if OrderDate.Month = 12 then

begin

OrderDate.Month := 1;

OrderDate.Year := OrderDate.Year + 1;
end

else

OrderDate.Month := OrderDate.Month + 1;

5ty b Sosled pla sl ctS3L b balyl 05 8 s p) oS50 0B s & 550 3
s LS Lwith &) s Jae cpl 858 00 planil 45 0 S Jlesl cpl 053 | 2| statement &S .|
ol e Ko an L a2 &S el o) 6\;MQW)J.Q)L~64JM}J'%)AW

Al azls 3l owith s Jab gl 2l b s 0bf s, il 5 5 Statement

Sl ssas olee 4 wasl d (Gl &S g,s0 5o cWith s C.'é\).x:;nr..w\ Lﬁmt\:-)\ﬁ
P_M\QLAhj\ng_il.)J._IA\:{J?&LA\:.L;T)JASJJ‘?J)JJ)JGAMa.)..ﬁwxﬁ.));)\ing
adloi cpl sl S g e mes o) & With 5 ses 51 sl cals w55 s 5 asl 35 e

o e il S o g a3 S LT, ol &S s,

with OrderDate do
begin
Year := Unitl.Year
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st JBely ol sl al

;.nd;

G S b s b dipa al with e ouxe glas) 585 b sbal 4 s
ol s e Gl 550 5 With Ol s

with obj1, obj2, ..., objn do statement

L cwl Jolas

with obj1 do
vlvith obj2 do

with objn do

statement

ol ag el 0o o Sal s ol statement s CE" e el it tb,)\ Al s
U‘“ 9 ‘.)j_.wg_.a j..«...a.s Objn—l Po-1 gga u\}é‘- 4O go u.:\f.c- B ‘.)j»u@ j..«...a.s Ob]n )\ Spas
w2 0bjn ) i ad sl oS b 4 05 e Jlas (olia g3 ) ObJS s 4y )55 lan 5]

358 5o i OD2.0bn &5 50 &3 OBR 51 (528 b 5 Azl ObJL I (6 g2s

if..then s o ke g S5 if.then..else ; if..then :5)ls 5555 if ;s o, K2 9o
Sl 55 a5l
if expression then statement
(True) e s expression 4.5 5,50 .,\sbjf@j |, Boolean luis X, expression &5\~
JUa 6l 9 a5 Ll st Sygo cpl 48 55 5 0558 e | o) statement o551 casly
if J <> 0 then Result :=1/J;

Sl 53 &y 90 aifiathena.else sns g0/ ool g S5

if expression then statementi else statement2
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(True) e ) expression 45 5,50 .x\;;@j |, Boolean luis X, expression &5 .\~

Gl 9i o | ol statement2 ; giws &) p0 cp) b 53 5 0353 e |2l statement] o8 ol (sl

Jle
if ] =0 then
Exit
else
Result :=1/J;

D gd S ol e s o= Ll s g S e K » else  then Lgbalaj.‘;'

Sl gl el o aslbesle

if ] <> 0 then

begin

Result :=1/J;

Count := Count + 1;

end

else if Count = Last then
Done := True

else

Exit;

S aslg e Lt ol 5525 else aulS 5 then Los le JoS 5 s K 5 0 S uSany
c—% ol s aS Sod oo am s ) ol 535 1o g if 5 saes <S5l am U585 abs S
e G ew L ol S ;\Méﬁ%@@else sthen ol o Ll (oS solaal ool

2,10 50 595 ol o (carriage return)

S (i s So o) else 51 s doldly I8 5 i G ool 55 4> %

w\ Lf'“"y AALJ.’ c:\) QL.AAH\

b el ol 5 St ams o s 5055 I Slhsias b BLil s o pas 4 JSie S
J\)Q_.{\\_Q\J\‘u\—;)\xjiiﬁ = 8S I w)ls else LJ.:ifQ\)j;w;;\d;.jé;j.:@
aS ol 50y 6Lﬂ;%—- S Sy )3 ] u_i. ol s ) &4 9 polkis S
welse b plaS oS sl C.bb Gl o Sae di)ls 252y B Ol gxs 3| s S else sl i

WS ax g 5 e p st 4 el ade Lif 51 S S

if expression1 then if expression2 then statementi else statementz;

23,05 3955 Hatwd cpl A &)y e, 90
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www.SoftGozar.Com
et JBLl ol slaal, Al

if expressioni then [ if expression2 then statementi else statement2 ;
if expressioni then [ if expression2 then statementi ] else statementz;

D5 ‘@5‘) JS).) ‘8\3)3 kf"” J.S@ Aaj.z.: J}\ wﬁ)bb}‘ﬂ}bg

if ... { expressionl } then
if ... { expression2 } then
... { statement1 }

else

... { statement2 } ;

L ol Jolas

if ... { expressionl } then
begin

if ... { expression2 } then
... { statement1 }

else

... { statement2 }

end;

035 e b g e 4 (bt 5 JSb e s b sy gla b s &S el (pl eaels
(W5 (,.”_;5)\.:\3 I JL.\_;A\SASJ.\ Lg\j e S ) céb o o u‘j&"j 4 else »

BV St W PR P e R JE SR oY R W

if ... { expressionl } then
begin
if ... { expression2 } then
... { statement1 }
end
else

statement? } ;

2 Ko case gins S ks o if 5505 L;Lmul;f: <l Ulss Qiﬁ\;, S case ) giwd

.))‘.)\)

case selectorExpression of
caselListi: statementi;

caselListn: statementn;
end

o (A el t\,s\) 835 o 5§ K5l gols s> » selectorExpression &S o\

aed 5 5l 5l (S Wacaselist 5l 1S »
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ey sl i LS 48 6 Ses Sl s kel el soe oyl Ko
selectorExpression s ,\8 5. S f e G S VN SN W S\ ol Sy I S
caseLists | yie 4 w5l o Sen Integer(A) 57, True, 4 + 5%3 ,'A' ) ,ls .asl
51 (Sl slaws) sl s mls slaolsl b i 5 b e Ll 8 13 eslinul 5 5
€l Shler jisy siss b caselist S 53 sl e L0 g Hi asbe JS 5 ol
(les a0 J2b o 1,

L @Y Slame 95 » Last 5 First 4S5 ola w)ls |, First..Last » 5 a5 awls p5 S =
Al e Last b goluwe | 31 S First 5 auS e Lo )

Lol YL byl 51 (SSitem &S ol o)ls 1 dtemy, .., dtemn » 5 aS cud S

S e

Laasels 5zl 5 3 4 emie swlcase suws 5o c.’é\, caseList & A gy 00z ol Jluie »

el awals ol else b o S ilg o case s sl azly Sl e Wlg o bowd
case selectorExpression of

caselListi: statementi;

caselistn: statementn;

else

statements;
end

Sgmed S &S Sl sl IS s 4l b sad 15me Ol s2n 31 lallss statements S =S
5V Ko 2 ssi e || statement ... statementn 5 S Sl sl La oo o | 2| case
| 21 b &S, (statement) s giws 2l azzls selectorExpression L ¢ s\uw 5luis 45 ncaseList
awzlus selectorExpression \; LS lais caselists 5l 1S o &S S50 30 NS o S (D4

case g Nsd o |al (Al o5 ge bt i ax plin)else boa ol i oK sl

case I of

1..5: Caption := 'Low’;

6..9: Caption := 'High';

0, 10..99: Caption := 'Out of range’;
else

Caption :=";

end;

Gl Jalae 5 05 o
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st JBely ol sl 44

if L in [1..5] then

Caption := 'Low'

else if Iin [6..10] then

Caption := High'

else if (I =0) or (Iin[10..99]) then
Caption := 'Out of range'

else

Caption :=";

case 5 5l 6 s b sas

case MyColor of

Red: X :=1;

Green: X := 2;

Blue: X :=3;

Yellow, Orange, Black: X := 0;
end;

case Selection of

Done: Form1.Close;

Compute: CalculateTotal(UnitCost, Quantity);
else

Beep;

end;

J 5 s>

oyl s an il ol ol Wby gle) e ) p J S e b b oa 5 ool b (s ails
e\_.o.l:-tj_aué_wj&“b .Jﬁ.asr\;.d\gg)\ﬁ Q)yq\)o\)jzﬂ;j\ggf&\s.&m@

for , 55 while 5 repeat s o)l J S
repeat ;> S L 2 8 I uS ), Continue s Break s \ibinl bl 5l asls o Lt

03 dps e aii Ol s gl o) 4 ns & &S ol ) Break .08 oslina| for |, while

38 o 3 g 1SS 5 i 31, wils (gl 2 Continue «S J\>

Repeat giwe

Sl 5 S50 4 repeat ) g ol 5 S 5
repeat statementt; ...; statementn; until expression

bl until ) 13 38 5 alai o 5 ) kil 8 . |, Boolean luis S expression «S )\

oy plussle O gs Al expression ;s S cws b 1SS a5l sa repeat | siws (Lol
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— s S, 1, True ga —352 oL5,ITrue & expression as pls a8 o |2l di g &5 50

Al o 435 repeat | gins

DS 51 am expression | 5 55 0 12 L K Jilos repeat s A6 %

Bd e 2L oT slgsl s 5 ads J

repeat s 5l obase

repeat
K:=ImodJ;
I:=]
J:=K;
until ] = 0;

repeat
Write('Enter a value (0..9): ");

ReadIn(I);
until (I >= 0) and (I <= 9);

While ;g0

S ded s adils ol s J S b oo aSl clanal 4 el repeat | gies 4lis while s

while expression do statement

S e gwd S 45| 55 e Statement ,\s\gjf@j |, Boolean ,lui. X, expression a5 >

= leaas LS5 gies expression s S cws b 1SS a5 L8 whille ) s ozl
= —— sl e expression aS Sl b oS e |2l o)l S &) 50 4 |, — statement

while s 3l a5 b e sl |2l —uils S 1, True

while Data[I] <> X doI:=1+1;
whilel > 0 do

begin

if Odd(I) then Z := Z * X;
I:=1div2;

X := Sqr(X);

end;

while not Eof(InputFile) do
begin

ReadIn(InputFile, Line);
Process(Line);
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st JBely ol sl A

end;

Aplor o 51, L)) SO slaw &S el wie L while | repeat sy S, for s

Sl 25 Sopo 4 FOr s 92/ (5t 5 oS 5 A8 e o sk 4 ams oLl il

for counter := initialValue to finalValue do statement

for counter := initialValue downto finalValue do statement
aS @.\;,
g Sl (el for s Julia & S5l 53 eai Mel) oo ke S counter
RGNV UK Ty R g
S counter b Lacass gl L85 &S axes e finalValue  initialValue =

LB el e |y counter Hlade oS cul aslicall | ol ) sy K statement

counter LzalS Ly 2| 580 b e a5 oo 235 cOunter 4 1, initialValue )ois for  gis
|, counter luis for..to S ) oS |2 6, S &0 4 |, statement ) S5 x5l
Jlade counter 48 Sl ((aas o iaS > for...downto S5 S I s e e il )
0.l e asls for s 5ons |al Ko 45 . K statement (sils 8, finalValue | LS,
| =l 45 . K statement finalValue s initialValue awls > cs\j Sl el e Ks ol
Dad gl as 0 K (i35 statement sl finalValue \ ) ,, initialValue &S 5,50 53 .5 52 o
31 =S for...downto s s ;5 U finalValue 31 =5, 5 for..to | s s s initialValue S|

counter lais ol 45l for ses &S ol 5l s 352 5 |2l 8 a statement (i, finalValue

.aaf@a.u.j &y A

\sj_,p finalValue  initialValue &1, o9 § 5 2 il &S cpl 51 18 il (ol o) J 8 s )

Sl ol Uy o JelS b any 6 Wl 55 FOrnto 5 sies 55 cpl ) obisd g il 45,0 S

1wl Jolas while
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AN =

begin

counter := initialValue;

while counter <= finalValue do
begin

statement;

counter := Succ(counter);

end;

end

|, finalValue )\, S5 ,» 31 J—3while iil> &S el plforto sws 5 bl o) oW
ol e Wlg oo el cpl il suy O ole K finalValue &S )50 50 A4S o 30ze 25

for s 5l obase sl azls 3l ads ol »1 ) w1y e statement s > finalValue

forl:=2to63 do

if Data[I] > Max then

Max := Data[I];

for I := ListBox1.Items.Count - 1 downto 0 do
ListBox1.Items[I] := UpperCase(ListBox1.Items[I]);
forl:=1to 10 do

for]:=1to 10 do

begin

X:=0;

forK:=1to 10 do

X := X+ Matl[I, K] * Mat2[K, J];

Mat[l, J] := X;

end;

for C := Red to Blue do Check(C);

Lold 9 byes gl

L) " e 2l sl Soh cal o st ailoile ' Sok ol 53 Sl 5 el
e el S il ks S LSS S e s banlis 5 b ol 1 (W el
5 it Soh sl azh al, K e e iy 5y goline glee alas e o5l

el Sy S bl Jlos b b sl el sca o, b b casls S Dl

s gl

Block '
Local Namespace "
Scope "
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st JBely ol sl v

.).;,LQ\.m;,‘)&.c\w.gj,:@‘_}&m‘,\J@Jf)};;w;&\.@ﬁ;\wépkc\éﬂ&;\J,L,,m
el 25 Sopo 4 Sl S B 5l ) wise b J,L,&)'L&.T)gv_a\_fw

declarations
begin

statements
end

ez 5 clg s e gl aaodlel Jolis (lp3ds 55 a4 Kl 5 e declarations i
sl i el S5l S0 o bies il s 5 ol ol g (e slaass,
(ol adeadi | claan 5 ballsh A& Jad) azl exports b o s L S le sy

x5l b el K s Jlan sl

function UpperCase(const S: string): string;
var
Ch: Char;
L: Integer;
Source, Dest: PChar;
begin
end;
3l e 1y Sods anl e oy 03 45 ok e 5 e wls S el e
Jlael UpperCase @L: oy an g Lol el cnzan s> sla .z Dest 5 Ch, L, Source

aly Soly 5y cal S &1 gl canlkis el 658 6 — Sl s s — X g g0
JbL s Fo s S, (implementation) ;..o | (interface) Lul, iz 5 L

S e
(Scope ) 4wl

b g 35 45,8 IS a (Ehel atels glae 53 Wlgign L il b ite Syl ale vanlis S

Wos b b asl s S oMol gl 5o st Dol it S aS e aiia | o] ands el S
Luly isu Lo sas el anlis K oyls wcnd sas pdel 1 Lo a8 Sl a4 spame anals
salite] g cnl 1S 6 K5 al b g o Jels &S s)ls Glanls cus K (interface)
Sbanlis oy 4 — s auls b banlis s —ans e 5 el & Gl

S Joss gl silsn | o gbanlis Syl 5 —adlss 5 mls ol 5o sz sl

Local '
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Co g K (interface) Loy i

gl U sas el Ls ol s oS glabais )
o= e dJ‘ﬁ) L @\3 Al anla. oy
sla i 5o ades Sleas el ey
oLl , (initialization) ,li— S 25|
sl ol 4> oL ((finalization)

.w\ iju.)

S (implementation) ¢;Lwosls isu

2,555 g5 s sl b kel i |

S el Al (gm) 2,55, F 5 S
(Canl 3,55, 5o é‘ﬁ S

5 o g sl b kel s
Glaazs aes oS5l 5 IS G155 Cpian

() u,)AS o Cﬁb Jie boaoly Wl cols

NI pb Lo 55
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sk 5 35 skl (sl Sob ol Sok oS g 53 15 6500 Sak (Sl K &S K
Sob o sl sas el Sym Seb oo S anlis S Bl nsd e 0kilex S50 Sk« 090
plos Oae sl ) anlis okte 5 o0 S b1, S sm el (oo odhel o same el G0
Louly i s s MaxValue 2 L i S as ol Jls ol oS e paseia Jils Sl
2 o8l wls el 6 53 o men L5 (6 505 it e 5 S el i S (interface)
— 93 Ay s Sl s MaxValue sais [lsagd slas; 658 » S el C ol olee

aald &Jis s=U ole 5o sas el Cg\.? K 555 omad & g oo J S — e Dl my

e 55 b i 2815 e sl ey et el lbanlis o] 53 4 A8 e syl i
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J_QJC,\_“\ aals u-’J—’g_;’ﬁj"’JiL" uses Lj..u B c%b w‘y U’Jﬁ\ ~>ﬁ§@j)> \)uses Lj..u

L ol anlis Cuig w50 Jg\ el A3 Cm 0l 5 was ALl S ;\»Lu Sy S gy

5o c_e\, odlsl cawlis o) ay s e &\:,)\ K S kel 5 55 (interface) Lol iy o
o SN s e p gl 255 O 03 &S s o3 e S g DLl | anils oy 5 a0
23S el ) anliz oS uses b s 55 gily cuis o3l oo sl oo S5 oMl 1 anlis ) cui

Al

slacdel 5 8 o 55 eslanal 5550 asl b Cuig p ahns 4 W55 5 5b 4 System e

seb an | k@TJL.\tA\SASLg\aM % e Sl o By, ‘Ub&}.;\.ga\}q.h System > c_‘é\j

.J..;)\.) \) aals U"j’gj’ﬁj"’ Alood ‘MLMGA )\53)5-

sl S 50 S JbL 1, atels uel s with [ sies SO L Hbad anlis 5l ealazad BV P

Lawith [ gws 5 ad Caro s cbavlior b s i Sl ) iy s 1, J&0s
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et Il o5 slasal, Al

Lol s So,lal o g5 i) p sl Jals Lop 56l ool il 3525 558

Al e b e sl o u‘)’T 3 2,585 00 &bl lagisy

B ey ol Jole

13,05 352y Gt SRl ) eals plgil st @ ) gadme Glats,

Ll LLalS (el mod 55 Gk s G5 L) o iy o i 5 g ) (>0
ol g ol 02 sad s g 5 aan L a8 plelis SS55 ,5b 41,
Jeli Lo i ol o tisis o sloml el o b 51 S0 slag s o siis oo i 2
izl o Jpame GLLLLS 5o o iy slag s 5 S el iy slag

Gl f 5 S Sy atls ipd ganaib e b ol Oopo 4 L atly e g s
st JEl lasluesly aas o —padte Jale ptuw 5 CPU I L okt —
Ol 5o 5 Miwd p Bl ols s pad S G by aisly s LS
Ll s soliy o Gl i 3 oy el a8 e s sl sl 3luesly
ol A ol gl kd e gae S5l 5zt LIS s sae gl 5wt
laceg 2l 5 5 Sas 15 08 salatal g see #1051 asl 5ol by » &S
TS FERTVRES| W NIE VS 51 IIER SCPYS JCH g ax SlasS e as e |,
ol Il 5o a8 Sl e ol 35 5 85l S 4 ot il 5 0 e
Al JoB S enls ool

oy akb il bl ass Skl sl cale iz wole &) g0 4 Al gy =
o S Sl = ol 4 asls e Olao 5 g5 laanlis ) Blol e
Jlo)) posas & @l sl bl olsis 4 23l5 e @l s 2,8 515 s, ol

(SizeOf 5 Low High ml 5 a:le) & 5
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Vo Colgt 5 s e wosls 5/}// 0 Jab
A g ol ) (At Sl D esls plgl gan dib 5 S gt
simple W
ordinal o
integer (i
character S8
Boolean e
enumerated soled
subrange sials 5
real >
string ==
structured wsl cala
set AE geze
array &l
record 3,55
file Ji
class o
class reference NS pla |
interface (L)) Lauly
pointer Sl
procedural Sla s,
variant ] g
type identifier & anlis

[a—? S0 So c\_: o) A8 e Jes & clanle 5 b s 4 gy, SizeOf 5 )l Cg\:;

ol 00t i 5 5] losls 03 Gl (Sl 4) s soliza] aliile o3l SOy oS il S e

I adsls 5l ol e Longint axe S 1 55 ‘.x;\ajf@j I, ¥ ,luae SizeOf(Longint) (Jks sl »
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et JBLL o5 slaal 4

@5 SBodel 5lss IS ST gl 5 o g MalS T o &S s i 53 g Ul
el s fab nen 5o 1) «lag 5 o dleby

oalw £l

iy 5 ) palde 5l (o e Sldas sazme s i flsil 5 o 5 gl Jeli &S ol gl

(Ordinal types) iy £l

P o= S wtl e o 5 alels 5 LS (Ja sl g s Jols s gl
5w SO Slacie s (Il Slade sl 4 ol 2 a8 WS oo i |y palie Sl 5 e s paa
Gy pamis dale 5 il Tl bl 4 Olade 5 3l 635 4 asie 5L
53 sl cdel 5o S e et ia ) E8 i S sl a5, K slde s el Ll s

Sl L as, ol W o -1 @)Jgﬂﬂ‘u\embna@)\mgiiégjﬂ

Xl g0 Sy 59 ol al & claas, awls 5 L;u@s .

4y G ke )ls 5 io ag, ol Jlaie (o5 i ssb 4 S0 s sl sl o
JEL 1 (23 i ol Ml e Dsb a4 sled i S odel T I S
S

2 @1 e S Jae g Sbanlit 5 o i polie (55, 3wt sad Ui i Sl pl

.;\:‘b.,\.w LSJ*’C“" j)

I, Int64 slaple S,
Ord (ordinal) . 5 &)le Oole Hlude ag)
S s g3
) s, &S &\#W\—; [CEPRS]
Pred (ordinal) . 5 &)le Oole Hlage Ll

2 50 gad 03\l W51 wrrite
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\'A" ‘-"’/j’} LAJM m.)’.) i"y’/ 0 J.aﬁ

) Js, & &\-‘hw\—; S R
Suce (ordinal) w5 &)le Oole Hlade cals
25 gad solinal & ,1s write

= (ordinal) s 5 g9 awlia g 5o olade cp gYL 5 obsS wts Sbap s o)

S s e b S Jos 5 ]

Low (ordinal) oo 5 g5 amlis g 53 e cp iomly 3008 iy slap s s

S s e b S g Jos 5 ]

el 2. 315 il S e 153 luds Suce(2)

Inc(I) Jloe (gl o ains oo S 5 8l 1, oo 5 & S lads Dec 5 Inc s jlusnl sy,

.I::I+1Lw\ng‘uhwﬁ&,I%ou,I::Succ(I)Lg;;..;\Js\.u

(Integer) zuxo £l4!

o3os o ¢lyil Cardinal 5 Integer .ozl o JolS slas! 5| las s 55 Sl o 5 S
sCPU ¢l 1) olS e |y S onlanad wsly 0 o\l &Sl a ‘Lm&s RIS R
S VY LS gl o 1) (ol o33 G p g aatals 5 Jgdmr s 0 amt eate Julo qtes

Ao e plad e JSLL

Table 5.1 P JK...ULA = Ty 6L‘°6J'L-“°->L:§ < n (P [P &\}Jl
& aels Ceo S
Integer —2147483648..2147483647 signed 32-bit
Cardinal 0..4294967295 unsigned 32-bit

.2 Longword s Shortint, Smallint, Longint, Int64, Byte, Word  J.\z > ool t\ 5

Table 5.2 u"L“ (gt t\yl
& aels Ceo S
Shortint —128..127 signed 8-bit
Smallint —32768..32767 signed 16-bit
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= JSal ol sl VA
Longint —2147483648..2147483647 signed 32-bit
Int64 —06 26 signed 64-bit
Byte 0..255 unsigned 8-bit
Word 0..65535 unsigned 16-bit
Longword 0..4294967295 unsigned 32-bit

golwesly ,o aS— Integer ¢ 5 5l goluhe oo slasl (55, 2L, sbllas (NS Hsb 4
Lgs |, Int64 g Solaie bolae ..xgs\ajf@j — el Jolae S Y'Y Longint (3] Ja
M5 sl s s a8 o)l s Ll Int64 x5 shee G g5, &S a5l S S

S g

var
I: Integer;
J: Int64;

:= High(Integer);

J=1+1;

1S A B INt64 &5 50 4 1, T pndy win So o Int64 228 , Slaie S o S 6l

J= Int64(l) + 1;

S e F b 5o |yl s Shaer iy iy oledbl 51 28T o,

25, Int64 yo\ia (5,5 o o Lol ST A 55l Sy, K asgs %

9 High, Low, Succ, Pred, Inc, Dec, IntToStr s\ s, ‘A%J?\ Al oo S XY
s s 5o oS e Gl 1 Int64 Lagl S50 LS, 5b w IntToHex
Slos asls Jf s 1, Inté4 ,,5\Uis StrToInt64Def  Round, Trunc, StrTolnt64

Gl sy Sl a1 lie ol b s sl ) o £5 S Sl ke T as ol
Sl 5l s oy ol Sscwl s

var |: Shortint;

| := High(Shortint);
l:=1+1;
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V4 Calyh 5 b iia ool £l5il/ O b

sl S oSl easl Jlb ' LS aiels ujly am plir Jls a4 .ol =128 0 Tl

55 sl ads sl ol

ﬁg@\&.‘g/\ju@,\gﬁéwbwba\iQd@@\;ﬁl\h‘»éﬂg\))’\&ﬁ

b Y ol 4 b S, LS AnsiChar slie s SO ol t\,}\ WideChar 5 AnsiChar

1 Byte = 8 Bit
1 Word = 2 Byte = 16 Bit

J._;\ [ wf ‘J._w\.! w\; kfjjﬁ .o\.’\.m AS‘LQ\MkaA J‘S\)\S AL gova L’ &\ka 4\5 Al (w—/\)

#larsl 8l 0558 Wl (Gl J20) 551 508 (65l Jo ANST SIS e yams 5l axy o5 AnsiChar

w\ TS VAo LQ)\:-MLmJS\)\Sd.C}wM

3ol 3 a0 e S 1l Sl i AL s sl ], WideChar s\s 51,15
LS dssame b a8 ait s (Cp =V F) 4SS K o3lal 4 o 81,8 WideChar (s 5\
ol SLLS YO (asa st wl5pe Gam ssluesly Lo &5 a8 an ) Wil s (5 0 WSS

At gdate ANST sla S L 0SS s,

03 Char g3\wesly aS L o) 5.cul AnsiChar | Jslae S sl oo SIS oges g5 Char

oozl JSin 1S e Sy sl 4 SIZEOF el 0 31 2y Cikiie g1 51 IS 5

D gl

s.x_s\a;@j WideChar \; AnsiChar au\> ;> [eo 238 » <l SLE luie K Chrsaz w25

Compiler range-checking
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st JBely ol sl A

0 Al el L s glaals sl b luwl 5l e 4 4 s (g2 slael wile S8 0l

&S sl b am Jle ol (aaly Jls acals o))y aS ) 5 Ky oo alals gl 5 lanl J o

var
Letter: Char;

I: Integer;

begin

Letter := High(Letter);
for|:=1to 66 do
Inc(Letter);

end;

.3,ls 1, (ASCII 65) A ,luis Letter

S0 SIS a3 > Slo i 2K sa SIS s i oS 51 AT o
Aoled abade bz s 3 1« g A e slaaza; b oo S 5 5 «asly by

(Boolean)  Jg £lgil

=l 5= . A LongBool » Boolean, ByteBool, WordBool i iy 5 e 5\ Js ¢35 )l
PR Lo Jole s basbulS 5 oLy | Sl ¢l s g5 Aw .l Boolean ag; »

..o\.;‘b).d‘\. Sy A

Jual ), el K o2 BYteBOOl aie s 55 IS o Jlail | sl 3l eul S Boolean e
slgz LongBool —se Sy 5 aS o Jail | (adS K Jolee) ol 50 WordBool e (AiS oo

S bl Nes e K False 5 True s Ciy 8 s 5l Cul i ey & Jo ol

bl 3 I slag s

Boolean ByteBool, WordBool, LongBool

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
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AN w’j’} wa m.)/.) ib—v’/ 0 J.aﬁ

ole—e &zl jho e pilas, S g,se 55 WordBool \, LongBool . ByteBool & 51 g lbe
Boolean &_: A._S@L_:- (= gga B LQJ\'M"’ u.ua- gga 45@)‘,'4 B .)j,w@ Mjfjkr B True
Jids True s )y jho b a5, b olaie o 5055 5b 4 LLaS o all o Hlsl s )5

S e
S Ohle (o Sl 5 b jlde 558 44— aaf@j S lie 4, 4 VL oo g

syes by

if X then ..;;
518 Ll ol bzl B Jo £ et wite s a8 e a5 BLelS sl S
A e Olox aon 4 5 leels

if X <> 0 then ...; { use longer expression that returns Boolean value }
var OK: Boolean { use Boolean variable }

|fX <> 0 then OK :=True;
if OK then ..

L polie ool & plaanlis oo S cad U1y polis 31 5 0 aepame Solo 4y isles g5 S
S5l stoled g S oMol sl sl 15 Gliae alie S e iy S e et
A8 eolaal 5 ool s

type typeName = (vall, ..., valn)
oMl Jle 6l aas e saanlis val 51 S » 5 typeName &S

type Suit = (Club, Diamond, Heart, Spade);

Spade , Club, Diamond, Heart ! 2Ol alie &S WS e i s SUE AU L i lest & Y

Kl 8 ety 5 &K luis Ord(Diamond) « iwo lais Ord(Club) 45 ol s
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st JBely ol sl AY

g 5l el So S aS e el Sosb hval S e el 1) posles R PALSH

a5 S a o Kos Slaal g val glaanlis als sl oo 5o &S 5,50 L a2l typeName
22l o S el |y 5 75 a8 a8 ) s Jle (gl A8 o 55 I8l Slo s i

type TSound = (Click, Clack, Clock);

o) 51CLX L/ 5 VCL s 4S il aan 5 TCoNtrol &) o0 Gy w5 dae S ¢ Cllick cili e

5 asle sl g ey 5 Sy 5 ares lasln cra g I s BT el ply ol sl e Rt

S o ol

procedure TForm1.DBGrid1Enter(Sender: TObject);
var Thing: TSound;
begin

Thing := Click;

end;

S tlame as sy atels o | Click Ll 63 8 saalss cals | oae JolalS ol K,

Shasd ) Laa s wily o JSaw opl Jo 6l a8 o s TFOrM 4y lais Click s 4 &\:,)\
S oslanel 5 st 3l sl pe o 5a Olel MyUnit 5> TSound as ol o) Ly sl

Thing := MyUnit.Click;

L oLl sl &8 0SS Obal la S 4 |, culs sl &S el opl zg Jo ol = Sl

14 geo N sl aslas |, Jiis sbasls

type

TSound = (tsClick, tsClack, tsClock);

TMyColor = (mcRed, mcBlue, mcGreen, mcYellow, mcOrange);
Answer = (ansYes, ansNo, ansMaybe);

S 4SS S ssland W e el s (vah, ..., vah) ksl ) s 5 sb 4 A5 o0
il 035 £ 5

var MyCard: (Club, Diamond, Heart, Spade);
Uil Uy 5,5 it sl atls o ol s S 3l s ool L 1, MyCard 31 L
o opl ohaS el el glaadlis ol )

var Card1: (Club, Diamond, Heart, Spade);
var Card2: (Club, Diamond, Heart, Spade);
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AY Calyh 5 b iia ool £l5il/ O b

Ll aS e iy hlals slas S
var Card1, Card2: (Club, Diamond, Heart, Spade);

S Asjfd,\(..mﬁj S S G sl 39D g0 u}*~\?‘\5@“3'\’4‘~

type Suit = (Club, Diamond, Heart, Spade);
var

Card1: Suit;

Card2: Suit;

Toyorsb & oul 0318 Lt Ay b Nyl Elgil

Wl slanlis S1, Jls olas 5 oas g8 o 3l oled olie Gbaas,; (23 i osb &
wbas, parass Ly (23 G o) opl Mlspe s 0,8 e o blas e g odlel o

A4S B kel s éb solie aa | S RN osb

aS o\l ‘.)._,“ng = =constantExpression |, |, ol aelis lois K w as, e

hley (is) s e b)) e s S a &S el o o ,le K constantExpression
Jle ol (At b cped o |«

type Size = (Small = 5, Medium = 10, Large = Small + Medium);

4S o> e Large 5 Medium Small ol 2Ol polie &S S e iy a5 Size pU & Y

15 ,luss Ord(Large) 5 ks S s 1,10 ,luis Ord(Medium) (ls S s » 1,5 ,luds Ord(Small)

Al s S b Gl VL s oml S el Aty 5 S epdls 5o il p 8 S

o) 3 A8 e ks 15 55 51 Lty s o8 ol Ly o\l Slie 11 (6l s Size g5 VL Jlse
Ll il el ol ) 516 ae s (ol 8,811 51 sl 0L, array[Size] of Char
5l e zes 8 Dec  Pred, Succ, Inc ssle o\ iy, 5 s B 5 b 5l uilg e ady

g gn 0313 o X ke & Size asals 55 pls Uy polie 5 Jl

var X: Size;
X := Small; // Ord(X) =5

X := Size(6); // Ord(X) = 6
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st JBely ol sl AY

Inc(X); // Ord(X) =7

S5 el S oS ol agsy sl anzlas saz ols Laras as, S &ad osb a4 a8 ooluie

s did 3y Leeass lag, Hlads sy ol as ol Lol wals ccnl cadd 5 LSl
2o et ey el by 55 ol 5lia g dal o ao 2las, sl

type SomeEnum = (e1, e2, e3 = 1);

1\ Slais Ord(e2) cosls 8 e 15 i Lluie Ord(el) :a,ls 3 o\Sul Jluds 45 g SomeEnum

Aol Sy ag,e3 502 8 Ll o) |25 s,\s\:;@j \)\)\,\L@Ord(e3),,\s\:)§@j

e LSyl Sl
(Subrange) 4wld g ) £lgil

g5 4S) ol SRS i g5 05 @dls palis 3l sl anals 5 S, (subrange) aiels 5 g5 e
g 5l b olle High 5 Low 45 oLs Low..High ¢ 5 4 Sl a (558 0 00l 53 Lie
aad Jolo aS 08 o adia |y auls 5 tjs&,‘w\High;\JuSLow,M@L&i =55
type TColors = (Red, Blue, Green, Yellow, Orange, Purple, White, Black);

LS a5 5 A5l (subrange) awls & S sl oo Sose cnl 5o
type TMyColors = Green..White;

.22l o« White , Green, Yellow, Orange, Purple ,;5\is Js\ls TMyColors \) s

szl (Vb sl sy ) L SL1S 5 oo el 51 sl e a5 gl i

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

t}s ‘L:.:A ty “’\"‘Sd‘ oalazul 4.:.4\.>ﬁ)' & & Lg\jg J;;S\)\S L LE w‘f )'\ LY @'\A)'
..>)\.> S99 aJ..ZQm::SA.I.a\b).) S el LQJ,:S\)\SL{WA» dj&.g"js
2 et 55b 4 1 ol adl5 e el S e Jas g5 el S sl 2o 55 Low.High 5l
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AO Colgr o b uria osls i’y‘// 0 Jab

var SomeNum: 1..500;

3l 500 61 amels 51 sl a s Wlg e o Lloe &S a8 s i 8 e iia
(.;JJ:. x\;j@j 1, ¥ ,lade Ord(Color) «,ls 455 1, Green ,lais 45 b, & _qwxs Color a> o\l

aals 5 S s\l b ) S5 lie (TMyColors ¢ 55 51 b azly TColors ¢ 55 5\ Color Ll S o)
25 S 3 ol Gl L e sl S g b s sae Kl S g hin oo

XS Mo 53 e ol a8 e b e g5 1y palie Juol Lo cals

type Percentile = 0..99;
var |: Percentile;

I = 100;

XS oo Mg L S
I = 99:
Inc(l);

(sl J L LalS atals ol el a8 ) Ke) ans oo o T4y 1,100 i

Py & el a o s e oo Il S o atels 5 sl o ol Olle 5l eolad
& S aS a8 e 24 ALl sl — (— ca mLL K= 5l am Lhhliae S Gl &S

208 ey el hicwl o Gy Il s o)l

const
X =50;
Y =10;

type
Scale=(X-Y)*2.(X+Y)*2;

s paie ELL SIE S e sl L g el (SRt cnl o sl S a5 s K
P

type
Scale=2*(X-Y)..X+Y)*2;
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et JBLl ol slaal, AF

(Real) _saa> glgil

sols u,...,Lu ol e Lg)\.:\fa\.as L "\‘;‘536‘ Y .).:564 &y A I slael ) slae gamms P ty

A o il ol 6@3}&\}3\ &l ol 33 s b 5 bauls 5 Joas o5

Table 5.3 ol Ad> gl 5l
& aals sl o) ol ay il
Real48 29x107.1.7x10* 11-12 6
Single 1.5x107°..3.4x10* -8 4
Double 5.0x107%..1.7x10°" 15-16 8
Extended 36x107%" 1.1x10%% 19-20 10
Comp —2% +1.2% -1 19-20 8
Currency  —922337203685477.5808.. 922337203685477.5807 19-20 8

Zwl Double s Js\ae (2l Jad g5lwesly s Real s sas &

Table 5.4 P i‘ 5
& als sl aliy) el w ol
Real 5.0x107%..1.7x10°"% 15-16 8

A g ol Real i JSLl 4yl sbass 5o ml s Reald8 ¢y 4y

(sl i Real E5 s S m g 58S s oS s S Ll U s 3
S sl e D 55 b ok REAME a1y o) aelyiy s (aiS a eslinl

¢ 55 4z |5 Real b 458 o3lize.) {$REALCOMPATIBILITY ON} LL.LS (slus,
Sl S b
Hps e Sl ol > plail 4 5 OIS
&l - QTLgJ\aA_fdg’;._aJé Sl Dad o Slastly w8 L o 85l ¢l Reald8 =

a5 5ol ees t\};\j\ ngMTsjﬂ&;,&\)\S (s 552 Intel CPU ool s

.MQ@ Cawd
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Sl 1S il e Ll S e ao e Kos s glsl 5l 5V cés Extended =
|, Extended (s CL\.S..A 6L‘“\<3.\i. 5 ol& Sl gl eals gla Jb sl J s

! )Lg‘b. J’L.:b-\ L

g S il o s e st i ds sae K olsie 4 g ol S Sanls

g (s oS L sa |, Comp Hlude K w55 gad Jlae (6l ) a8 s 5B, s

g3 o Sdas 5 LS 6l api e ety i8S L L850 sl gs Comp

IS eolans Int64

GRS Jl Sl 5315 53 558 slalls a5 cond ol sme 03l §55 S Currency =

t\,_:\ L aS Lo Currency o\ie .55 go 0 i cdids o il | ) lasl sy Se

L_JUJ_J\”’A_J)K)?)‘,LQ‘J&%@MSJ)u\)ujuum‘).)ﬁ)gw

N p e

(String) 4y £l

2 et S and gl 5l s Sl cla S I s Sl s, S

Table 5.5 b t‘j‘
& oS le Job o5 adisl> &) oo ol
ShortString S, Y00 ol YOS b Y w8 6,850
- S —A slo S
AnsiString AL 2% ColBS Y b b ¥
(ANSI)
DS g s S
2 . 508 am glass
WideString AL 2%~ ol Y b L ¥
iz 638 glaasl
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st JBely ol sl A

iy gl s 5l 5 el aolie (el gl o0 5 e 0l (.z,u;g ws, & i AnsiString

]

ols—e a) Jlo, b 6\3 S 4 (by reference) &\:,)\ abuly 4 oS Hbazz; Wl s . el o5

it it Ol 5l AT 1) et o (B Slite s p 5 S 4 oo sob

Lol abade ¥ Jas s ) «gancdby

e )y a8 o Jos ple & als S asl string oS 651
var S: string;

So O po A (292 all @T}\J..agug,\_g\j ol 03 S 3ae K Gak &S Sle3) 1,

S o3\l ShortString 4 string ;%0 S 5 o), {$H=} 5L 5 5 A8 o s AnsiString

Jsb Setlength J1s, . ashs 8 e 1y iy S 5o 352 50 sla SLUS slass Length 5 )ikl wls

b plbbans; ol i g0 o a4 s sbacaad o 5o b SLK (5l o b baas ) 4yl
e K b8 ) 5o i a4 5 S SG g sl awa s SLE e sl b
|, True jlais 'AB' > 'A' cc 5 cpdm cddl o "A” 51 855 ABY Sl gl oS e 5l S

S 18108 sl s o 2ol T K 6 45 sb plen s | wnt; ie K a5 e
S8 weal s ST — 81 el 1,55l ST e Oobe Sl anl awd, e K
AnsiChar g 5V S[i] AnsiString L, ShortString & gl » .l S s c_‘é\ s —ab wil . ;\J

ao A Hlade MyString[2] := A" sz .l WideChar & 5V S[i] WideString & () s

Long String !
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AA Calyh 5 b iia ool £l5il/ O b

4z MyString S5 ) UpCase s lilal w51 15 08 . ams o (aeass MyString ;SIS e 5

.).S@ b.)Lé:.«-H\ s.f)j d)ﬁ

var I: Integer;

begin
I := Length(MyString);

whilel > 0 do

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

end;

end;

e 2 g5 e iy K W) s 5L | sl b a5l s o5 S Sl e il (bl e
var sla )l oloe ag oy ani o il 05 S Il 5l azs 558 s slallas

g g s LU 0S4 e |5 S Olis

a0, —Ji‘bf@j L aw, K« ngii" Sole p L —plas; clb S e wily o s

s
MyString := 'Hello world!";
MyString := 'Hello ' + 'world';
MyString := MyString + 'I';
MyString :=""; { space }
MyString :="; { empty string }

fM B \) «4.’;_.::) 6L—-’=J<—L~°» 9 ((J’.'S\)Lg Lg\.h&:)» LQL&M ‘f'“‘") u\;)ﬁ:\ )\ Q;h@.\- Lg\j

oo Sladd

4 ShortString ac, S Jsb a5 Js 55 a5l gaddy S, Y00 b i ShortString aws, S
iy Job cnl sl 1S e Jll 15 el YOF <ol 5ub 4 ol aisle (S e o Ly 55b
izl ShortString —axe S S 81 .cwla 81,8 ol susladl <l YOO 5 a8 00 3
Slo1 3 asle S[0] an Jloie SO Lavass il S . 15S b« Length(S) asls Ord(S[0])
5 AS e 03l Wl ANST o cun (sl :S1)\S 51 ShortString .ams o wis 1, S Jsb SetLength

syt Sty w238 b o850 o),
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st JBely ol sl A

B QLJ}J: L)"J“‘“‘*’ AS_ Shortstl’lng )\ d\.&ty}a) ‘éb).)_ b\ajs A.“.u) t\y\ )\ g;i"*“ J\s.wb
s Gl o8 S, s sl ey L) S e ity el SIS YOO b s 51 L ae

WJle gl Xpa e 00ls Gzl s string a5, adS 4

var MyString: string[100];
u)}\_;‘ \_) J)\_’u _)Su,\ ] J‘S\)S \ oo u"‘JJL J.S\.,L:- 45.)..56.: b\;u\ MyString r\a \.’ e &

Sl 25

type CString = string[100];
var MyString: CString;

S e sl 3 5L g 45 1 sl e 8 len e s ol 4 et kel (sl
L alie 5o ez Vo I MYString (Lo Sl 5o il G Lol s 0us s ey Se Jsb (i

A g oo\l « SNOMSHrING sais iy 2 Lo 51 758 5 g miie 82 oy YOF

Jsb s 5l ani; &S 5)50 53 A o parads ol sS ) iie S 4 ]y Dl K4 Ol
s gr oy p andy NS 5ola g sl Sl

High w08 oo Jas ol S a7 5 laanlis 5 s ie g5, Low 5 High )ikl x5
Hils S g 1y Jao lais Low oS Jloys ils S g 1y olisS wns) p 5 S Jsb Slos

ol abile U ar s, S KL, D a0 kilox ady and, K &S ) 5l a8 AnsiString

g ol alpe s 53 g 5z s alible w3 g5 e S Job S el ob 4 asl,
..).:564 sslaew| ANSI s Sl sl S5

o e S ey S Jlial | il 5l ¥ a8 cad o So,lal acly ant, ke K
535 aales mil o lal ——— sl ao Job baws, S enils 0 a8 Sl o gm — a2l
oy oS Alle 5 S5k 4 il g e iy & Sl S e eslial Lol oyl )l st
Dt Sy e YY Job Sl ety e 0isls 50 45 a8 o)l ot Jasl Ly
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4\ Calgh 5 b ke ol gl5il/ O b

5l SUS5 5 kS T g ke il 35 e Sl 055 Al ) ) oYY

'3)\-'\3}\-.336;2)\5-)5@4%

bl e g ails e Lol 516 sin b s s Solal ad as; sla e S s o
5 o5 sl e 5l 455 sl ol ol 51 Ll S gl LSy e 4 Lo
ol a s slas Sooie o ol kAt e S o8 a8 e | o] Fr L arass
e sl sy 4l 35 Cuite 8 i) parch 422, o) Sl 5y o3l mai
Al ey jio 4w, K t\’.-)\ Ses S b o sas (M2l 92 50 (S &S S)50 )3) o
e S 09,8 sl ) S Kl 55 e sl g vt\a-)‘ ool a3 el s e alsT o]
Lew Ll — 8l s 5 n slol anz; 51 S G o5 g ool ans; S 5o Al SLE Kl

35 g o) 5= COPY-ON-Write liiline Lal o) asl S 5) 855 o) gl sl — 3

VP sl S Sy b asl olans] Al b glae, SOL, (WideString) gy «5 ¢ 5

.ol AnsiString s 4,Lis & o) é‘}» S 50 el WSS

aS plaansis 5l ad) s ann g .ol ,\8 5L COM BSTR & L WideString g5 Win32 ,»
seb o s cou) S Ll S o Slszs (S e Joas WideString 4 |, AnsiString s\

S sr B Juag WIdeSring 415 555 slaac ) 48 a2l o) w3l oo

AL Ty Sy e gosmo 0L yo I

iy 4 odm C =S 5 Cul (Fae S as ez 51 g0 (eSsud 5 Sedus
So Nl as; So s aily el 2 T(SBCS) ol oSS 4 pame S LS s
S i Sladale it 5 e a5 o 63 S 4 ANST SIS as gaze .l 818

el = S5 811 s e

Heap '
Reference-counting ™
Single-Byte Character Set ™
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st JBely ol sl A

5 eamd ol cnl S ey alsa sl LIS C(MBCS) i (Ao 8L s pare S
ol il Ao LSl odsl s e ole <ol SG 5l e b S sl S
il o LS ws pame S s SLENYA (S 5b w s e kil s e
ol b VYV ) 85 el s olade a5 cul a5 s e 4SS ASCIT comV sla 81,8
(#0) g lade 0ai)ls 250 Wil o Colim S o SL 8 Lol colm (Ao LS S p ks
53— "(DBCS) cmzli= bls sla SIS de gazms 0305 4 — Caly Ao s SL ae gama azly
03 UTF-8 81,8 s gaze 45 o 3 gt o 03 1S 4y ol slails gl 5l 50 i

il e 3G 5l Hse 18U S uSsnd Ao sy 0

IS Aty S g ol Ot e ole ol 93 Ay S S S ae gama s
S slaacz; o e SLE e s o i lacol &l Coli- g0 saadS 51 gy
s yore dy A ol SIS YOF 05 e il s 56 g ASDE slaacs, 5 g sbSLE
i A o Gy (UCS-2) 0 s 5l sy Jols w55 o 428 ANST s S, 8
55 (UCS-2) 5l oSy LS/ il 0 e sty UCS-2 46 game il Ky UCS-4 51 LS5l Ll

J‘“ng“ gs"LM"'“” O9IR9 9 u—“sjmj ‘fﬁ“—*‘l-’ 99D (S

- S sl SIS 5l AnsiString 5 Char, PChar, AnsiChar, PAnsiChar ¢\ s G, bl e I
Jb s e ol dse laans ;) 03 S sl a8 e Sz s, 5 Colim e 5 b
o 4z 81 0ab oS s @ly (S sl i Loy ) ol ol i S0 ST i3 e ol
| e o yaie 3l 5o &S 0l e ol e oS8 Woast oS s lal 5l
St Xyt o 35 ANSE L Y pane Col e il palil) a8 e (s5lenly s SIS
CA;; ol A S Slaas (sl . AnsiStrPos 6\3 StrPos 6\3 Colim e aes (Jlie
G b I aSGm a5 b S e JKLL sl e ool adkt e s Jele e

A8 o Sz WideString 5 WideChar, PWideChar L;Lm&s

MultiByte Character Set '
Lead Byte "
Double-Byte Character Set ™
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4y Calyh 5 b iia ool £l5il/ O b

(& @ (e Sra) bl

Wb pl s olasl as; ool o9 aiasls Gt 5 C e 3l pun s 4l sy L2

e Ay Sy s Atly | & e iy 4 ileas bl gl L oS Sl
] as Sl ol 5hnl e asls NULL (#0) & & canls S 51 aomal al,l S g
aS g ol atesli o8 n S e aseie |y axiy lgs NULL SIS sl ool Jsb Silas
i e sy bl g 38 Sl 4y s e walined Ll 5148 Gt b 1 Laosls
i) SysUtils < 5 Slosmy Glainsios 5 (St SISl sl bl le 5l wilg oo o 6
Sl s ) & el (Jls gl a8 eolin (W A bd 5o |, «I/0 5 s i) a5 9 »

.bja‘fj\}b.)u.’o‘..ﬂ\.))ygs@sA{W&L&&ZJ@?S&\J;

type
TIdentifier = array[0..15] of Char;

TFileName = array[0..259] of Char;
TMemoText = array[0..1023] of WideChar;

-l L LT K aly as, cub K Aol oo ({$X+}) I asl, Loy sola g S5 L
ol sl eaz el Job 51 5ol S S wns, KL L bl cul K ar plin (st canlis
SLedbl 51 aLST ol oo § aisls |, #0 lade sladl sl S8 wule ady) sl

.Jw\&.; 4-29-}’\'4 M M PL \) «\.hAi\).‘-» L}&.&Q ‘\.54)\).‘- b)\.g).) M

S 4y Calgd § Lyl FosLal 3l odlitl

i) 3yt ol La Syl 51 a8 el 3V Lol g 4 e slaans; ) s gl
PWideChar 5 PChar 1551 b (sl 4x ) cul 3 (ke Jo2b comd 2 1) « S\l glsl s b So iz
s Char olis 5l g & ge sball 4 o Solal KLl o s avass o, 850

Jke sl . xzan WideChar

var P: PChar;

P := 'Hello world!';

Null-terminated strings
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st JBely ol sl Y

XS a8 e okl cod “Hello world!” 51 g a4 gie (oS S5 s yls 50 a5 abisls ) sl 4P

b el Jolae A3

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

.P":= @TempString;

(U PChar ¢ sleonst sla el ;b L Slais AS@\_‘; Ay A Culg Als e e o
i Slawass o = 4 StrUpper('Hello world!) Jke ), —uuS Sl 8 . PWideChar
@\—‘f ol S ol 4 Sorlal G5 a8 e sy ax; 5 g 4 e oS S LLalS PChar S
Lol sl & S 5o 4 g 4 |, PWideChar \, PChar &yl 55 sl 55 o o AN Loams oo

a e g les adsl aslade ant, bl 2

const

Message: PChar = 'Program terminated';
Prompt: PChar = 'Enter values: ';

Digits: array[0..9] of PChar = (

'Zero', 'One’, 'Twa', 'Three', 'Four',

'Five', 'Six', 'Seven', 'Eight’, 'Nine");

o S Al Kl S WK ames 5L PWideChar 5 PChar & o 4l 5,18 saal,]
w)\uﬁ AS J\.;SGA J-IJ.‘Q Jfa)\.w\ g_,\.gL: g_§4 4\.3 \) AJ\)T JLLA\S ‘J..CS aJL&.’L.a\ Jfa)\.w\ )\M g_§4 LQLQ-

Sl )y aad alyl Jate ol sl b e

var
MyArray: array[0..32] of Char;
MyPointer: PChar;

begin

MyArray := 'Hello';

MyPointer := MyArray;
SomeProcedure(MyArray);
SomeProcedure(MyPointer);
end;

Hlea 13 LS Slade b |, SomeProcedure 45 s 55 XS )

o JW 3 il 9 AlL1 K S &S gy sb s pa Sl il wlg e S Sl K
aS ol 3l s 1 S lal g sas Lol cnsd] K el xils S s |, Hlais MyPointer[0]
o2 Y 4,8 50k 4 b w il PWideChar s\b s (5l 5) . AS oo et o35 gl el
LS ot 5 PA L el Jslas PIOT sl S Soslal SO P as ol o ol 51 (052 s

Aoy PLT ad (I as ol s wly S5LS e PI1] S o aintia |5 il 5o adls
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10 Calyh 5 b iia ool £l5il/ O b

uL.....s S N e AL J.wb‘ﬁ @;JL Lg\jg \) Jfa)LZ\ ;,;J,S J\"u*‘i')';\ )'\ sslazu| StrUpper @L‘;
Z.o\.b.}@

function StrUpper(Dest, Source: PChar; MaxLen: Integer): PChar;
var

I: Integer;

begin

I1:=0;

while (I < MaxLen) and (Source[I] <> #0) do
begin

Dest[I] := UpCase(Source[I]);

Inc(D);

end;

Dest[I] := #0;

Result := Dest;

end;

® Y A 9 KWl vy o §

1y (PChar ,5\as) ¢ an ogie slpas, 5 (AnsiString ,s\ie) sy sbbaws; il g oo L

A S, S alh 8 A e i, K PChar o)l

dshee PChar S 5,50 5 a2l ol ) K ke K4z gl v ml Slles S o

29l g0 bas ady aws, K 4 PChar

P (o Js) a8 gt B il i) K S50 4|, PChar jlaie S w5 o0 Lot

ks Ked g Kl 5 oo Jae cpl s ol PChAr Jlade 53 55, 1wty Oldes Kl g3 o &S
Jle sl

S := string(P1) + string(P2);

D aeeld S an B g a e 4l K Dnpe a ) adh ad, S§ Wl e el 5o
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st JBely ol sl

45

b A e A SO Oy e0 41, S (PChar(S) (sl ad wis,; osle KS ST
Ju\JJfGAJ.:S)J c%b JS\)\S U.Jﬁ\objfa)\.w\ & PChar(S) ‘JU\J;GAJ.:
|, MessageBox @u Al g oo e sl wily slaas, Str2 4 Stri AN S RS PRI

1S Sleal 3 55 &y 4 WIN32 APL )
MessageBox(0, PChar(Strl), PChar(Str2), MB_OK);
(.3,)> ) 3 Windows cas 9 Lawly 5> MessageBox :d\sl)

o |, opendir wi mls Al e i sl ads ams, S Str 81 Jls gl i a8 52 o

1S Gleal 3 5 Oyse
opendir(PChar(Str));
(3,1 513 LibC e gy ey 5 opendir o Ms))

iy ) K (e £ i) Bl Pointer(S) S aslsioe bt oz 55 X
.J.;\;Jf&j Lol gun 6 sl S ZNLl oS slinl g5 oo Soolal K
oS SLas b Soslal oS e sanc B Soslal §oa ) ot and; e K oS oK Y
Oole aam plis alee (Bl mme 5 atels 3l ol w380 dae lade S sie
L T T WP R VS P K PEVEC SR K 95 W FE PV S a4
g ime (ol oo ol &
20l Solal Y pams 1 e 2l Soslal S il ant, Sle S S oK ¥
PR N S P S APURNIL €T P SR I V0 VAR U PECRE - SIS
S sslizad aily a2l s ot sl Sooal 31 s 4 a5 e e

Al st and; e S eo)be (a0 dB) g has T

Al e, YUY

Sl sl sl usly &L’.'J‘ St Sigm — wibio p 4y jamite ws, T

|, UniqueString 5 SetString . SetLength s\ aJls, (e, 559 33 4 pamis e

S Gl B

Al sz boss T o Pl an B &S 8, s, LY

5 ol el il Bl atal 425 gl 53 der 02d ol Sl SIS ¥

s oS Soslal g, 1 slasals

e Jlel BB plon sl g3 PWideChar ,,5\is | WideString ,;s\ie oo S S 5 TK‘“
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\% Calyh 5 b iia ool £l5il/ O b

wdly ol £1gif

Jols sl el Loy asylse S5 1) Jlaie K4 51 iy a8l cile g5 Sy slaalas

sl =) .ol baily 4 class-reference NS 6&:@5 oo b LB 5 s, S, Lol bas game
Vdeas s 1y welal 5 La ISh class-reference 5 (oS ¢lsil o5l0 zi Sledbl 5| >
adisde Ve bas ol e i glake wlpy Ladanly o)l may Sl gl anle alasdle
Pl a5l 5 e 43l il pll ol gn 15 1y 5 ol g 45 nae pame il s (s
s 1y S5 31 3 3mals a3 M o 5 S 1zl sl 5o 1 s o sl el

Al

Lo asdS sl e o) 4l el 750 4 olie e g i sk 4 (B A0t sk 4
sl leasly sl asS i el 1 sl cale g5 S oS a8l 05 0 5l 5 cielae aalS
¢JLA LS‘j .,\MS snla| packed ... 900 FINLY )\ .Lu\j;‘-;a m.)fﬁé oals

type TNumbers = packed array[1..100] of Real;
g LS W T sl K S50 5 5 S e FAS |, asls 4y o iws packed ) ool
Aele il | walisle g gaer MY bz S 51 aBT Gl 0,108 e sk
U e goxo
Al sl sl cw s = polis ol S o s & 3ol 5l G 5eanSUS cas sazme

s ol 45 0 S5l jrii cds gaze 5 Hlade K s

sdlsd Lis o5 aS ol (opat 4 o5 75 SNl Gl assemme che sem £ S Al
Jols AS‘ML.;,«&}_SJ’\ G A gaze ) Aed 48 gaze tyj.)., OBl olde « ja 0358 o
o ol L@ﬂ A,y 5 sl aals (See Hlade YOF )’\M,\s\j:@w@; NGV IS N SR TSIVE )

o p Akl a sl YOO U -
set of baseType

S p st |5 ds gazme 75 S5l o350 5 el o5 5 f 98 K baseType S o\
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et JBLl ol slaal, aA

Lg\j N gl o & \.AM\.)J;J L g!‘,w AS gatnae t\}a\ L t\}a\ Lg‘j a)".,\i\ Lgu(.',g..)).,\z.a e a
el Jls

type
TSomelnts = 1..250;
TIntSet = set of TSomelnts;

Lo\ sl o o slael 51 G 5eaSUST 5 10lie oS 08 oo o] TINESet (U L ds sazs 55 S

s il 3 S L1y (6,18 sman il L azil e YO

type TIntSet = set of 1..250;

.)....5 .)\;.u”\ \) Qg.\ ol &UA&M J.u\yga o sals L',')Lc\ Qg.\ \.,

var Setl, Set2: TIntSet;

.S"et 1;

1
Set2 :

[1,3,5,7,9
[2,4 6,8, 1

<

S eolazal W ane el s setof .. gis )\W SV et

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

i\;I.ySet :=[a,'b,'cT;
o N L BIRUE SERE TR

set of Byte
set of (Club, Diamond, Heart, Spade)
set of Char;

ZJJS@ IR ‘A.CM).) \)J.a;.c&w}'acinﬂ&
if 'a' in MySet then ... { do something } ;

GBKT Lg\j .)j,w@ b.)\) uLu.d [] \.’ gs'@" A.Cjw fb)‘.) AKJ \) gs'@" A.Cjw .r\."j)@ A.Cjw tyﬁ
5 |y as game s Koy 5 €as same coaislor b ity bas samma ol 50 jzigy Sl 5l
Ao le abisdle F s

sl 01 5l (L 55 ol &) il o 55 51 b et) ol 51 las same SSLLS a1 S

2l e ool 5ok 4y i saze OV Laly) )ls 0 3 4 e Lkl K e a &S
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a9 w,‘y} LAW 035 ibﬂ/ 0 J.m

a Soleal U Ly b a1y adisls sl o aa),)azal s ag 0 S8 51 i |y apli luds

by olasl s s

Kb paita 25 JSi 4 okl G b 5l Sl 4] gl

array[indexTypez, ..., indexTypen] of baseType
el ol 5 w 5uls ColES Y 5 Langas oS ol s 5 g5 S indexType » S >
A 3,5 4K il e 4] K &S (ol slaws catiS o sl |, al,1 indexTypes
5 eleaals 5 indexTypes \J,w (Jes 53 358 o0 395 indexTypes saoslul O Lo Jol
R e N slael
WJle gl o)l 555 indexType S s csdn K MRS Sl el o

var MyArray: array[1..100] of Char;

oals sl b als o &S5 1 SN e alie b slall & S e el MyArray oU 4 e S

Sl 4], S A ol das e olas |, MyArray s Cs\j S pae s MyArray[3] cons

b adislo oa 5o eants sl ol olis wad jaeass ol Lol 4 (olais g Ll S sl

s s 20,1 de sl ke alie Lol i Solas laesls (gl 565 S Jlas!
Sl sl a1 51 GlalyT o s 4l K
type TMatrix = array[1..10] of array[1..50] of Real;
L cwl Jolas
type TMatrix = array[1..10, 1..50] of Real;

MyMatrix e & ol ind lada O+« ) Ll K Jib s el TMatrix a5 oo, » 4
o) asle L« MyMatrix[2,45] @3 s Hls i) &) 5o | 4y 0l 55— TMatrix g 5

alie b 4 MyMatrix[2][45]

packed array[Boolean,1..10,TShoeSize] of Integer;
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et JBLl ol slaal, Voo

Ll Jolas
packed array[Boolean] of packed array[1..10] of packed array[TShoeSize] of Integer;
ol 5 WL s gl aiS e Jus 4l g5 sbanlis 5 b ine g5, High 5 Low slskel ml 5
L Al aon sl —olie slass Length s)lastl mls acsls s 1 4] el sl 65

sl oA S b Aty Ky ChAr ol 5 Sl 5 e sabatey (sim S 4T K
slaws S o» packed-string s gl by aes L850 as g5l L packed-string ¢l 5l .5 52
asde Joab cpd 3 1) «usp g;i’\i’ 5 Sl sy 85l sl anzls S ole

el

Saoasl L;u@.\j Db e 0kl ao 4l SIS Q\)T S Char 3\ array[0..x] R Lg\di\j
S sy s ,8 L0 PChar ol b Lsd g0, 8 4 A e s o 55 ol

'Mw&mMMJJ\)«g@QMLQLﬁMJL

bgy T

S &S @K& Ly Ll K sl (250 Sl b eIl b (Kalis) b sl
g o 3dma arads IS o Sl ) Setlength 1y, a1y ol b auss o Gavass 4l 4 s

SRR YN IS W W VP B
array of baseType

Je sl

var MyFlexibleArray: array of Real;

MyFlexibleArray () — |, sladssls el -yl S o el > slasl 5 gom S sbs al,l
Sl Jlie ) S glsal 31, Setlength @L'; sl s a),l sl Sl a8 et

N saz ool kel

Packed string"’
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SetLength(MyFlexibleArray, 20);
Lo csbaal,l sl oz Sl VA b+ 51 3 iolie 48 S e pme 1y i sae Yo 31 lal)]
g e 38 o ) Adad Sae] ) o 5 o la el g Slas] L ol e

Sl aS &L’.'J‘_uzj\““—“: S plen b 5 aes J§°JL’~'\ s~ osb 4 by 6“%‘)1 sl e
o mil Gy o] sl o3 S slT Gl Wsd g Cupde 358 e 03 LI 4 adly slaars,
o) 31 Sy S Il Finalize a1 e | ahs Laras 4 e o,lel 4,1 4 &S 5 i
bl el wali ssms of 4 6 Res Olela ) &S o1 boa 4 S o511 4] s,
Jlasl Lig oyl e K1, (N gl iS5 s ks nil i Gio Job 4 obs
Aol JUo | Dispose b New slaJls, 4 1, ol b oSS

b glow Glall 4 X X =Y Hgus sl oLl by abl o5l ob sz Y 5 X 3
SNy (s JA; Q-.’.\ rLgd\ 5 J...e X sl » sl RS A ol Ll o) B oo t\q-)\ Y
S DB b 4 s may a5 U8 Sl bl l (Sl sbal,] 5 b,

var
A, B: array of Integer;
begin

SetLength(A, 1);

A[0] :=1;

B:=A;

B[O] := 2;

end;

EENCT I Q\)T (MyFlexibleArray[2] := 7 Jks ¢l ) Lo A,{\JT ol Kl jacass

55 a1 atals 51 5 el LS (o S e s aliil

el Al olie & wss e awslis ol Slelol s o alin g aly] b e 8 Ko
2 S Gl 5w enl 2l

var
A, B: array of Integer;
begin

SetlLength(A, 1);
SetLength(B, 1);

A[0] :=2;

B[O] := 2;

www. Par sbook. Or g



www. Par sbook. O g

et JBLl ol slaal, \.y

end;

il 8 o 1, True jlais A[0] = B[0] S J> 5 xils S s |, False jluie A=B

it 4y |y 128w 5 408 Jle) Copy |, Setlength 415 o1 5 4T 6 08 658 )
Lis bl oA 1l o) (S o Jae 3 Setlength Jls, ¥ pans) auns (arass 4),]

Ky 2l ol Js) ,2ie Y+ 52 4 A Lol aan A= Setlength(A, 0, 20) sl

Low 5 High Length s,l5lul ol 5 s |, ol aslge asl sai o3 4 Ls 4l K 4 s
High el iomaly 41,1 a8 Al ol s 8 s |y ao Low 5 %15 5 s (Cwl Length-1

ls 8 oy (High < Low a8 (z8lze ams U) 1, -1 lude

function CheckStrings(A: array of string): Boolean;

Lo 55 3 bl olsie & albl ozl JIss b ab sapdlel (o 55 azy %

e sl slods pme (bl £ 55 858 b ok N g Ol
function CheckStrings(A: array of string): Boolean;
Jos ant e e g5 5l Loyl aes (655 b oS ol ) Kiles ol

L Solaad 5ob 4 sl b plasas 5l pma) K8 (gl o3lail & le S
abadef s o, Gl anll ols melyby iy sileas il aiass Uy

ol

S W Swlyd s l,T

Sl gl aS sl array of ... o)) SO sl ksl 5l cgom ais L saal,l el 6,

type TMessageGrid = array of array of string;
var Msgs: TMessageGrid;

olsS5l o L1, Setlength cal,l ol 5ludipas sl aS o el |y s, 51 amss 41,1 K

SetLength(Msgs,1,J);
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\RAS w’j’} wam.)/.)ib;’/&&.ﬁ

L al,l ol 5) s ate Msgs[0,0] 5 s go arass alisle il 5 S e cpme 1, 50T 4),1 K
S e
|, Setlength aS el ol Jol o8 L aials dstcs 45 58 slom) om air caaly] sl e Lt

Jle sl Jll bl Jolamn gl o bl 50 S Slesl 3

var Ints: array of array of Integer;
SetLength(Ints,10);

e S Sely by sie adls e L\su DB oo e INts () o g g TP DN ehd) 0

Jla ) gl sl olie Job ols L) sy
SetLength(Ints[2], 5);

J_f\p sy s Jf\ &"')M@\ 53 5k o0 j).;lecwa.»@aj\,\;\q\)mts O et g

WJlie gl mmoeps (22t st s 1 6 e Wl e Lo (AL 0 iy
Ints[2,4] := 6;
S sl ¢l (Gl saz el SysUtils s 5 5> &S IntToStr @\3 DAY sl sl 2 ks

S ool nans ) e e 5o

var

A : array of array of string;

I, J: Integer;

begin

SetLength(A, 10);

for I := Low(A) to High(A) do
begin

SetLength(A[I], I);

for J := Low(A[I]) to High(A[I]) do
A[LJ] := IntToStr(I) + ',' + IntToStr(J) + ' ';
end;

end;

S ol ol 5l S Kb paras ol S8 wsl elie 5551 51 e bl

a3 Bl 5 a8 S e elinad Lo sl o sl b 51 SIS

var
Intl: array[1..10] of Integer;
Int2: array[1..10] of Integer;

'I'r'ltl = Int2;
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var Intl, Int2: array[1..10] of Integer;

type IntArray = array[1..10] of Integer;
var

Intl: IntArray;

Int2: IntArray;

~ole ) waak_s A.c,w&ﬂb (Lol 5l & oo structure K & ols L) 5,55, S
Mmﬁé\jtyﬁr\&.))‘55)&uj—c\‘br@bvb\?(ﬁeld)m&jwjﬁw\
ol 3 S8 45,55, g5 S oMol g2/ ol S 5 A8 e

type recordTypeName = record
fieldList1: typei;

fieldListn: typen;
end

fieldList ,» 5 2-S so cpma |, & S type ol e anlis S recordTypeName &S\
@.\_4;J;MM.up@‘x\au\&ﬁ;w;ﬁ,péuuu;\wgﬁwmu&

type

TDateRec = record

Year: Integer;

Month: (Jan, Feb, Mar, Apr, May, Jun,
Jul, Aug, Sep, Oct, Nov, Dec);

Day: 1..31;

end;

Pl a ol & Sl ol Year B L o Sl S el ubd 4w lLls TDateRec »

i Day 5 Month Year g\aalis Day o5 LY\ 5\ ey (oum o das < s 5 Month

tj_a u‘)}\._i‘—‘ ‘A._:-Jg\ .)._.usu_.a )L.J) \.JJM sl 9 Al TDateRec A Lyf .).L.Q Lg\.ha.,\:.bé
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V-0 Colss s Lbj,é.um.)bi’j}//o&d

2oz gla) alils sy o ewass Day  Month Year gl 1, glabsl~ g TDateRec

S Gl gai 1) 35555 p) Sose 4 et S L
var Record1, Record2: TDateRec;

A8 e sl |, Record2 5 Recordl s\apls 4 TDateRec 5| day 95 iie (el )

I s 3,55, S clauks 4 0,8, r\;pwéuam;&zs@;)\;,\gp%ﬂ;&m

Recordl.Year := 1904;
Record1.Month := Jun;
Recordl.Day := 16;

1S eolaze| With s 31 G

with Recordl do
begin

Year := 1904;
Month := Jun;
Day := 16;

end;

108 S Record2 4|, Recordl s\auds ,;o\ids ol 55 oo 3 55

Record2 := Recordi;

‘Jw-r\g‘;ﬂ ‘MJGA C) .))‘95)4\5‘530\:‘-).) QJ)S)QQJANMQMJ&E&' M\.}t\s‘;\:‘- O\ j\

.Mbﬁséuﬂﬁwéuamauzijszgg)\ifr\ib\..b)\.ﬂ;,\ﬁb\xﬁjj

058 o3lized U ize el 53 re00rd wne el 31 lasis 255 o 02,55, 5l it sl

var S: record
Name: string;
Age: Integer;
end;

sy s ol S L | aysS, ol Gar ol e b ol asle el wam S
L e Lsb 4 o8 plas, 085 cnl rosdle b e 51 el sy 3 (6l (61 SO (o 508

el cboliale 31 o sg aalsin Koo KU avass il L850 st e el 6 g oyl

Al oS
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st JBely ol sl

\RE4

o ye5 y 90 il yle S s

Lol case s SO alin ise ol sl w\;\ub,)b Oty S Kl e 3555, & Y

ke 5,585 el o 8\3 Sos slaals & 0 sl sl sy

J.«,Sa.)\.o.“ﬂ\j) ng?u/LQJL.wy ngj)\‘wL‘J\)M&L.));)& U)}‘;\é\j

type recordTypeName = record
fieldList1: typei;

fieldListn: typen;
case tag: ordinalType of
constantListi: (variantt);

constantListn: (variantn);
end;

Mw\ AJL.-.»A .))‘J.:L_.u‘ ))}S) tjjb_case I )))JAAJSLQYL L’_u‘y\f—\ J)\M

B .5‘5_...:6_.4 a.)._a\? w\a)\ﬁ M_LQJLM:-\ @\.@J J;j} ubi 5 case )\—u‘)’\:—\ a.,\:\.«.d\)

bl iy

Sl lul o B 51 tag 4 olis sl (g mae anlis 2 Kilg o 5 Col (o)l tag
S G0 ol 5l am () i s

AS o By o & X ordinalType

s=ab 5l gedd | ol ordinalType & Sl Sl o8 el 4 constantList »
5oL So sl i wilg e ol e N PRE FEPVAS1 IS s b oS g
ssa plb .S 5 constantList

s e 51 Js8 05 b oS ol fleldList o3 S wslas 6l bedel 51 e variant

Sl 1y s JSe variant K gx 3555, & ol iz 5o type sl ls L sl e
fieldList1: typei;

;‘.i.eldListn: typen;

types .ol sl olg oS np 4kl 5 S o S me |, g5 S type » il oas

Variant part’
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A% Colss s Lbj,é.um.)bi’j}//o&d

L el bdauly b (Variant gl ) biloly & sbal,l oy cbaws, sl
Ly slaasll oy sloar sy e o asl csle glsl asl o gl 51 S
sl gl el 4 ple Soslal 4l 5 e ol Ll ozl s blaly b besl )l

J_Ej\é\aA_L?JJé)}_LA_E\_A\MQM 6‘92.3 g.qujJEj\ g.,\.;\.g)\) 6&%\{\&3)}5)
sz aS el goase glavariant g))ls 5,55, S Silly iy as sole g lialiae

L slss sley a oo |y variant » 51 gald p asls o bt X5 o g Al o |, SLS

BN c—"‘ﬁ s Ko 4 e 5 A s | variant K s c-g\) s K am ol Wl 5 ol 5o

3 g 40 u_gu Jf\ tag .8 P9 BYEYES (e B claesly 55l Jlas ! sns o0 ngii.: variant

A8 oo Jas 3,55, el iy 5o (ordinalType & 51 Blol Al S asle sl

3,55 g5 SN dler o i 08 (25 Jsl s L 4 bly Lok s Gl slai
5 eslaal a3l ijza aS sl oo Ll sy anals eols 51 Caliss t\y\ Sl pbads 4 auS sl

Il &y 3,555, 5l ey S o c.'éb clals 4
type

TEmployee = record

FirstName, LastName: string[40];
BirthDate: TDate;

case Salaried: Boolean of

True: (AnnualSalary: Currency);
False: (HourlyWage: Currency);
end;

o s bl el s KL o)l Gais KL s, &Sl ol abte Ll 5o
sl S8 abisls 4S 55105 3 9 s AR Jiis S e 2| |, TEmployee 5| slas s s ‘\SG“K"“

Lods Lalccwlands oLl s bavariant ol Oolis o )50 ol 50 dds aeass uld oo »

izl Dl 1 slise gl 4l 5 e s Jol o
S Ax g Fedes Jle Al 4

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;
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type

TShapelList = (Rectangle, Triangle, Circle, Ellipse, Other);
TFigure = record

case TShapelist of

Rectangle: (Height, Width: Real);

Triangle: (Sidel, Side2, Angle: Real);

Circle: (Radius: Real);

Ellipse, Other: ();

end;

2 S Sl slaads s il Sl Sl LLalS 0,8, day a ),

3 C_s\ 5 ... 5 Triangle Rectangle +—s\) WsconstantList 5 ¢ \uiltag .oes oo 2w variant

Ol sl e el il s S e e L s L LalS oS gl g 55 (Jlae op 5]

ileas oD J)\v\: u"”j‘d"’\"j

Ol slmesls Ly ains oo o5kl et ay oS ol el bty (sla iy 5l eslanal (ol 5 p s o
So sl LLalS aS ool 5o e a)ls Gl golan t\f‘ 0 K S uS s, Sosb
sl olste 4l aem PP Real S ax s Jle 6l ams i ) (o £ i) san B
aals Ks variant s Bls s sl olsie 4 5 2 Y'Y Integer S 5 variant S s gly Al

.)._l.é)\.,\b'.a ;,\}:.ceu.\) C)T Jﬁ\c,.g\'"\‘ W,a;\gu@a;aRea/,\L,é@)\m&%s\j:@ ‘J...w\.,

(5513 3\ Integer oozl 4 oS i o 4 o1 Jlasl b ) 138 551 Integer

S srey

S0 sl gl sy, aal o gl & SlaS cwl Jole 5l 5 0 asame 1B S
aS s LU Jf\;\._iks \.m&s o) 1S oo oolanal Text | TextFile sos iy =5 iy ) Lg\.mtjs
9 Lgbﬁ)ﬁ b)\._a.).) j.u..u u\r—)\l:\ )\ 65@.\- Lg\j w\ )}L—u ).) IS GN.M\A)LW Lg\.aaj.f\)\s ngw
Apled b 1, «I/0 5 5 lileal lacpgs» A b (B > >
S eolal 5 g5/ ol 5 S5 31 78 S el (ol

type fileTypeName = file of type
— Sl glol .ol 310 L g5 S 55 type 5 e35 (smae anlia » fileTypeName oS o\

s 6\—b4—e.\j °->~—3J.:5/;3)° SW] P RSN W S opl by s 5 sl L sad ol o>
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V-4 Calyh 5 b iia ool £l5il/ O b

S glasbios b gl U Koo gl bl beibly s Soslal elsl b oS oy laas,

e sl sl oazs ol 51 Ko p sl

type

PhoneEntry = record

FirstName, LastName: string[20];
PhoneNumber: string[15];
Listed: Boolean;

end;

PhonelList = file of PhoneEntry;

A8 e el bl oyles 5 alal s 5 18 Sl 1 LB s S
e gl 0 oolial e el Sy 55 file OF wur il 3 Lasdits sl i e Lo i o2
var Listl: file of PhoneEntry;
ol 5 5 W Sy Sl 5,5 file S
var DataFile: file;

Aol b A Lo 5 1, «g 5 oh sl bby s i oledb ) @@T sl

e e 35585 5 a1 5o b Ll ools sl

Folif £lgl 9 b Fo Ll

sl Boolal K a8 Sloy A e pasie | aiile upnl K &S el g iie Seslal S

aﬂ;’-S QJ\QQL‘)ABB)J%&&T Mjﬂ@ﬁb}\aﬂ\é\sr’u;@ ‘3)‘3‘5&&\) L;J,ia.)j.’.u
sl eosl Se,lal K Ks aslosle elsl b al,l K30 53 S e syl Ll s s

..))‘.)‘5& A.<.» \) )L>L.~ B 8‘3 Jd&
Slae s isls e 4 gl a8 Gl yal s sad s 35 eols g5 ols ol bt 4 b S Ll
il glools g5 2 4 Solal K Kl il 455 e Pointer gx o) sbhie aan oLl g5 Nad s

S e (L) 5l Liosls 51 o s 4 plgl 4 g 5 s Soslal gl oS s s
S e Jlt | sl 5l eyl Sl b Solal

b ,Fo il (8l donkio
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A4S o oo e a4 S sl )\Sugl‘,i:: oxs ¢l

var

X, Y: Integer; // X and Y are Integer variables
P: Nnteger; // P points to an Integer

begin

X :=17; // assign a value to X

P := @X; // assign the address of X to P

Y := P”; // dereference P; assign the result to Y
end;

ONAAUANWN =~

So ole 4 LP WY b S e sl Integer g5 51 ol ke ol 4 LY 5 XY e
Y L X b ge 4 aslys o P aS el opl sliae 4 5 1S e el Integer Slaie S 4 Ss Ll
Pasy (@X Ly s 0ls L) 15X eyol 8l 5 onls e X 4y ) (5laie 0 o .S oL
(PA L oo sals oLsd) 1P gy sa o)l Cambgn Hlaie Vb oo 2YL 0ns o 2ass
st Sl Ll Y 5 XS ol pai el 5l am aams e aeass Y | ol 5 e S U5k

.\V@&‘Jﬁm\‘,}
5 Olysiws 53 sl ass, &\,3\»,\‘&44)3 L «@ Saer b sy« pin Sedbl gl S e
‘MMWJJ\)«Q)\?;

5 e oS Gl il st ools 5 L e s ) oo, 45 w00 DB 4 5shie 5o ) e

3l e Jna\.lé & als K
AtypeName

S Glas ol typeName ¢ 55 5l ol e 4 ol Soslal LS oS ans o plis | o5 —
pointer™

o o arals o&5 Alsblo o pol 3 st 0 3 ke (gt 15 g0 Pl ct8 1, Solal —

J‘-"J;G‘j \) Jfa)u\

s ] B w6 K 4 ke K Dle S Sl it b o]y K e el oS L s

e g 53daza Jp¥s s la Soslal Ll ooms ol ool (a5 5mms S b 1y ol tdl 5 e oS
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b Soolal 4 15 S Sio 1y it SISl b a8 e oSS Lt 4y b Soplil sl Yo Loees
w35 oS sl ool g5 p st Lo LT 4 e S e Jas S 0y ity s S
S S e oolined s So,lal 5l sl it dlible zpaio Uy ssb 4 &5 alsls 51 555 S5
1S pl IS sl e a8 50b ples s Soslal aes 5sb 4 b axd b e (Jle

NS VS \AJ?.:)\“\ )\ solaz! J..h.a)\.u ‘5..."944\.4\.:]: Mjw.u Lg\.b&mga &5”)” ‘U"\JJ ag)’\:—

u;a)\_m‘wJ&ML 6‘;3 As\ﬁfg’_',\ﬁhu ools ty Lg,\;go\.ﬁ.,bds.é-\x\ﬁfa\)\@:; 6”@ ‘aJ:'-\}\g
g i) oy o o5kt aca (Pointer) Boolal L e K4y ool gl b s
o 3 slmeals b asl g e o] ool gl e85 o\l ¢ 5 S 4 Pointer S (o
g&dbﬂé\j.&m\ﬁ\)&xs‘f}s&;ﬁQ)&\é&)@)é\&;t\eﬁiﬁdﬁL.—A‘,:!‘b.)..z

B o 2eads iNteger e S &) hids aie K 50 sdd o b ey )

type

PInteger = ~Integer;
var

R: Single;

I: Integer;

P: Pointer;

PI: PInteger;
begin

P:= @R;

PI := PInteger(P);
I:=PIn;

end;

u.f:\.ﬂ 4 (HleaSs ) giwd Q-.’.\ X g o 6 =D 6;3\4.» Lg\.h(_',wjé 00 SAd> o (et slael ‘\J:_e

AS e ST a RSAGT 038 Joas osm 2 o 2l slaesls

S e S gols ) oamie Slas) Sl Al 0 @ Slas K azs jarads ol
Sy ye So il SO any 1, Al 5l sl K GetMem 5 New \aJly, .aS sslizal Szl
[ e J_w.m \_> LJ“)JT S_: Az Jfa)\.w\ & Ptr,AddrC,\y t\suj\:- B ‘MQGA UM

u)LC- sl ‘.MSJA.C \Aa.;\....SgMy .JNAJLA} [ )\J.L.% JMJ\).’GG [ &\:-)\ ng Lg\.bjfa)\.w\

.as in the expression P1/.Data®
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et JBLl ol slaal, Y

A ut—a}' RApu— sal> - ngfa)\,i\}h Ag.)ibb’@ &S el ) g_,\:\.’ &nil oA 95 FINLY

.J.:Sw.; (b)\.«.u\ \.{) tt:'.)\ Lg}"" c.h . Jfb)\.«.u\ ‘.p\«w\). [ b.)\.) u&u&&ﬁ Jfb)\.«.u\ & A;.nil

a8 el o n a1y S lal K asls oo sy oo/ okt S5 5 eolinal L
type pointerTypeName = "type
S g ol Sl wals Kos gl Loy S o8 S el sl b i a8 Sl

ol 3 ebedey o e wisls 51 S5 Sk 058 oS s LS ol asS G s Se

XS oo olal 1 a3l &

5 =S\ 5 8o Lzl Pointer .o ,ls 34y g3dmmie 3 luibinl Sl g1l ol aolie (ol
gl c8 s wil g s Pointer aze G Ll LaS s Ll losls g5 a4 kil ge 45 Cond gamais
G s e blelS las (S 5y 0 o Pointer Laze 31 am N Cadle pals gl 5 w0l
S Seslelgsialy ol bl Pointer jize (S o o o3ls plo )l cet8 y 0sls sy g i

S t\a-)‘ ORL g ol o 3 03 S (0§ 5 Jeas) B

S Gl Fo L

.Aiwn WideChar 5 AnsiChar s\ is 4 o\s Sl Ji,u PWideChar o PAnsiChar >\ t\ 5
il e (AnsiChar & 4 o 3l Jab g3leosls s &) Char 4 8ol S\, PChar JS ¢
\._J. )L_g» L}.ﬁ_’u) Ja}_.w@ 0d p )Lgb gs'e" A W LQ\.&M) LQJ\SW-) Lg\j ;\)Séuﬁajh\

(ol “2"3’“&& b ) I Kk slaws,

3 1! ,Fo il Slgil Ko

S Lo b i S uS e el | (ool s)lilend Sl g1l SysUtils 5 System (slacus s

.JJJ;@J} oalizl 5 g0 &Lﬂ
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Table 4.7

.\5@5)&‘ ..... &_,Jj\&l.b,é.uq

SysUtils 5 System 3 s oOlel Lo [Ss Ll Ll

;b_)u‘ t_,.?

WideString

PAnsiString, PString

&l oaz ealizal (SysUtils Cus g 53 oo Oel) TByteArray

& g iawd soliie 4y bg sb 4wl jaass Al can B

49.‘)\

PByteArray

Currency, Double, Extended, Single

PCurrency, PDouble,
PExtended, PSingle

Integer Plnteger
OleVariant POleVariant
PString ;8 ¢ 5 SV aS Sarse &S Jlag) rK;:a ShortString
PShortString
) a3 g (LS o 05\l
cfé\ 5 S 3L g5 TTextBuf (SysUtils ;> soz del) TTextBuf
PTextBuf
.w\ TTeXtReC J{B DJ"S) & DL
(System s 90 3 s kel) TVarRec PVarRec
Variant PVariant
WideString PWideString
abisle can B gl (SysUtils e g 5 sai o\el) TWordArray
el slis 51 Gall 6y by ssb & a8l arass  PWorddrray

..)3)‘54
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et JBLl ol slaal, WY

A_:J._a‘fgs_n A_g.)._..SJ\MB)LijLGA ale C’\yﬁu‘jb)LLM.}@ a)\:-‘\.muéq\é\éq)) &\y\
25 S 85 S o5 e sl e Sl s il 5 Blsy & b s asls i bn ks

|, integer Sy 5 a3 5 ola Sl olys a4y |, integer jal, s 5 aS wles S iy x5 Calc P

function Calc(X,Y: Integer): Integer;
b ewads Fooae & |, Calc Cg\.‘; BV A Pt

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

ol e ls |, function | procedure aS 5l sw anlis 5 3 51, JIs, | abx Suae S

OB 4 s plsl el gy b (VG e a5le) Jaine sagdlel 5o 1,

type

TIntegerFunction = function: Integer;

TProcedure = procedure;

TStrProc = procedure(const S: string);

TMathFunc = function(X: Double): Double;

var

F: TIntegerFunction; { F is a parameterless function that returns an integer }

Proc: TProcedure;  { Proc is a parameterless procedure }

SP: TStrProc; { SP is a procedure that takes a string parameter }

M: TMathFunc; { M is a function that takes a Double (real) parameter and returns a Double }

procedure FuncProc(P: TIntegerFunction); { FuncProc is a procedure whose only parameter
is a parameterless integer-valued function }

— s L al Sa el ol Soslsl i —lass sl Solal Ken W gls e
SIS b el oY S (,lal L) gla sl o2 aday K5l e G 4 alsie a2 ol o

Jie gl S wlsl gl & ! 4 |, of object

type
TMethod = procedure of object;

TNotifyEvent = procedure(Sender: TObject) of object;
sl g Sl cas S c.’é\, 5o e Selal K ames ane o Soslal UL ‘u&; ol

o ol Bl ol e oS et ) Pl S s 5 WS e 0D 1y e S sl

et aals el | aS s

Procedural type’
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type

TNotifyEvent = procedure(Sender: TObject) of object;
TMainForm = class(TForm)

procedure ButtonClick(Sender: TObject);

end;

var

MainForm: TMainForm;
OnClick: TNotifyEvent

OnClick := MainForm.ButtonClick;

alaa gleal golbl 30

Sae s bl lacubse 5o ol Hb 4 &8 b bl Lol LSy b bl slaws
s Folal slaps b oslpmn ity Soslel slaps (o)ln comdl Wbl alal) b
05 sdly) 5 mlg ase ey Ganass Glas, g5 a4 Klg il i s BL e
035 O 4 Glas, polie plyie 4 aslg e (Wl oaz el Koo by ol &S wbaews))
o Ol e SN amls ax ol g e ead G Gt O sl 5l e

ol Gl s 5 W K, L 4 Gl Ll K olye 4 1) Length asle sas i m

function FLength(S: string): Integer;
begin

Result := Length(S);

end;

b el 9 Sligiwd 10 Slu gy S EY

&%}.QA\S‘MQ&;?)‘}MJWJQWWJJ6‘&3}%&‘*{:&%
Lg\jjfb)hﬂ\&;b\)www‘um‘ B LI R .,\.b\‘,:- C,v.-r\)“u).) 6\4)}))‘).0.4

&j\ ool ‘Jig.b Lgue\.:,,aj BERTE Jf\ ..).:564 JJ.M C,M\)sz s ools QL..: Jb) \., @\J;
Ju.:\j;@ Lf" bj,w@ (b.)wu b)\...n\) I t\:-)\ Jb) \.’ C\a A d\?\f &; AJJ;uA ‘6‘443) j.a.s.d

i U 4 Ll Sl Gl b Slass eise S
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var
F: function(X: Integer): Integer;

I: Integer;

function SomeFunction(X: Integer): Integer;

F := SomeFunction; // assign SomeFunction to F
I := F(4); // call function; assign result to I

\)W\)W)Jb?}»db)\.’c\aLgujga)\w\fw‘u:-wﬁmty‘umubwljd

var
F, G: function: Integer;

I: Integer;

function SomeFunction: Integer;

F := SomeFunction; // assign SomeFunction to F

G:=F; // copy Fto G

I := G; // call function; assign result to I

e A \) )\.,\.5.4 ;,\ £9° Ul ) ghwd L g Iv-T F 4 \) 6\ A9 )\,LE.A & J}\ D gd

Ioa )y amss 5 amsoe plail sz o,lal a4 Gl 3 S pom spmas S oS 680

25 s 4l G2l il Swl col ol dales w48 las, e S
A8 ax g
if F = MyFunction then ...;
LF Ly sz Ll el Al ns i o e pb ol 5 S 4 F slas ) o5 0l s
o) e 0 S e anslis C,LJ o 5 035 Slsal 31, MyFunction 6\3 RPN PESN o
Ol K Sl ke cnl 52 plb Sl K olee 5o sy e K a5 ol oS e
L olads a8) a8 o ool Uy S aF &8 ol S G os il s oslal Jlg, b mb &
s il s 5 S Al 45 XS e L s S F S ol U s oS
= 5w 3l MyFunction L F glas s, slads anslis gl 050 0 JlelS slas S e YL

.x.:S ool

if @F = @MyFunction then ...;

www. Par sbook. Or g



www. Par sbook. O g

VY Calyh 5 b iia ool £l5il/ O b

@MyFunction 5 el sl So ol 4 aS e has o9 o Seolsl i 4 |, F (@F
o3l sl a) lans, ke S bl sl o5 8 ) kils S sy |, MyFunction s
@ Sas s kb S oy LF Loysl @@F (Jle ) a8 o5liza] @@ 1 (o] L5 sds o3
3 S o8 eslial 5 5e slass e S 4 g5 Lo Seolal Jlaie S (avass ¢l Al

Jle sl

var StrComp: function(Strl, Str2: PChar): Integer;

@StrComp := GetProcAddress(KernelHandle, 'Istrcmpi');

B oo t\:,)\ Az 4 |, StrComp 5 05 S Sl o513 1, GetProcAddress 6\3

QHG_AUMLLD-& nil )‘Mbé\“ﬁ)w&@\}"‘ﬁé\j uq)b \.6‘).5‘54 b)\.u-r\
Assigned s |l mls 51 ceal sad ools (e Glass e So bl &S S s &S el S

-)MS a.)\.&.’:....,\

if Assigned(OnClick) then OnClick(X);

(Variant) =il 1 sy g s

Lo S e it JlalS 5l 5 T i 48 il 618 s [y plnasls 8 el 03 218
SaS acal ol Jem oy S olse 655 cpl s st et Kly 0 blelS Gl s plas s
5 oLt 5 a4 ol 5 sllie il 45 oS sslisud Vaariant g5 51 a5 s i
3 it adils Ll s o ety | (6 ey (5 pdm Bllaml aVariant oS i | 2l ol
sob 4 aS s eyl g, Jlesl 5l S el g bolles o WS o By Jgene b e
slalbs 4y e el baVariant ) 5l 8 Jlasl opl 5 odle shas a0 Kol
Dt e 458 LLalS Ly 5 Jsame sla e b aglie sballas o8 s 5 gt o |2l ol

R N S P - N W P P R P O

sl aae gama (s, 58, climal 4 g5 A 3l polis wil g o WVariant (> 3 iw 5ok 4

Lacasbyly s aole 4.0l &K1, W Seylal 5 class references (a8 (b L6 (Kl
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et JBLl ol slaal, VYA

L peleabuly uoly el w,ls 1, aslesl g5l s b S el bl & (g » sl oo
N Jead) sl ews 5o Lacsbyly g b 5l aily e el lacwols 5 ace 45 Wl &5
5 S b a5 Ly slaall wils e beslly (ol a1 et s del
Aol a1, el 4] K Pl 4 Kol sbalyl ) WPra> L Ey K g g0 i
slacslly Lol o bl (agles ol s uen o 15 «ibly sbal,h i)
o Ml wss oS 5 b anass 5 ol,Le 3 Boolean , string wreal dnteger ,slie L 5 s

e g ool 1) 5l 5550 75 OO S0 5 ook

"”J?s" Lol ol s S 55 0 e V1] oS 5 il axls & |, string ,luse

olis ¢ 54K ¢l 1, Variant g aS 0S| 05 pami gbaVariant al g o s
o3\al 48 a8 iy s Variant ass; ¢ 55 S a5 oo et (Jls gl a0 Ly ool
S a1, Salead a4l G 5,48, ¢ «class references K &S el bsas | as Sl el

Xpd oo iy g TCustomVariantType S ), 4555 sloul ey 4 o252 Variant &\,3\

S Sl Ul S g 88 S 55 aS e Jlasl | sl el Vsl S

uﬂ}-ﬁ.&bﬁ )\.;\.0.4 \.3 .)L?u\ CL&} DL \Ag_,\.;\g)\) LN “)‘9“@ Jn&.‘u ‘J\S d-lMﬂﬁ [ M &}5 j\ ‘)\m

el 3 ke b axs sl eols Klas Null (o\s laie .06 5 o o3 laie Unassigned

o Suls K varTypeMask < .sils S o 15 bty K g5 IS VarType sl xkel &l

{>LA S Sosb 4 .J.;:L.@ VarType 6...5], Hlade ) oS C\Jsa;“\ & eas eolanl
VarType(V) and varTypeMask = varDouble
=y 50 Dls S ey I True ozl s S5 Double | &la),1 |, Double K, 31V ax ol
(a5 b s b &5 15 al,l S asbyly L oS el o) Kol oS a8 e ol 1 o odsl Sale

s lacolly o B ol o wly e System Cu g o c_’é\, TVarData sas iy %5 3,55, ¢ 5

3,8 ) g eslad 5 5 L@JTGB)).: ol 4 ol e mes

Variant array '
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Variant go O

Aiws Variant U acass ), 85 Boolean |, character string .real .integer Lg\.mtjs FINY

sylbnl sla sy, o X (Jas) gauc B aVariant o)) e 4 \;ujé Ll g5 oo Ol)le
) AS X e L8 4 il K e Gl ess ) wil g5 e VarCast 5 VarAsType

oLl s t\js\ L WVariant _.S 5 r\f\:.m Sy o5 b has & 5 bVariant 5l sl

var
V1, V2, V3, V4, V5: Variant;

I: Integer;

D: Double;

S: string;

begin

V1 :=1; { integer value }

V2 := 1234.5678; { real value }

V3 := 'Hello world!'; { string value }

V4 :='1000'; { string value }

V5 := V1 + V2 + V4; { real value 2235.5678}
I:=V1; {I=1 (integer value) }

D :=V2; { D = 1234.5678 (real value) }

S :=V3; { S = 'Hello world!" (string value) }
I:=V4; {I= 1000 (integer value) }

S :=V5; { S = '2235.5678' (string value) }

end;
Table 5.7 <ol & b sl
integer S
C’JA
A8 s ) o glaca b integer
XS 0 5 S s 28 5 o5 4 real
an3 e sl asli ooae iy Sless Lol en az p5Y 818 o s integer 4 string

(YU) string usls  character

(Y00 .zl Byte 3I) False =0, True = -1 Boolean

%58 41, A2 Unassigned

s g el S Null

RV
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st Bl o) sl Y-
real
a
XS e Jeasreal 4 integer
S o b I real scw real
o e slznal aals goue aws, S aS o Jias real 4 string
(Yy) string usls character
False = 0, True = -1 Boolean
%ls S x5 4o Unassigned
W e el Null
@RV
string
a
WS e s gl s 4 integer
IS o b las; Gl 4 ladbaie oladas 5l eslazal | real
AS oo Jas ) S s, s 3 string
(Yy) string usls character
False = "0", True ="-1" Boolean
%l S anl, & 42,  Unassigned
W e el Null
@RV
character
a
string 4 Integer Jsl» integer
string « real ssbs real
string 4 string Jsleas string
string 4 string Jsleas character
string 4 Boolean s:les Boolean
string 4, Unassigned .sles  Unassigned
string « Null ssbes Null
@RV
Boolean
a

www. Par sbook. Or g



www. Par sbook. O g

ARA w,‘}’} wam.)’.)iba’/&&.ﬁ
..\S\Jﬁ@j \) True Oy g0 Cﬁ.\j;c,:,False ..\u\a_,a.a_)g‘ integer
sl Z e, True &) p0 o) & 5 4 False szl jio S real

wi; S S0~ A 4 cunlas ) il S ., False sl “false” wa, 3
GRAe AL \a “true” ALL Jg‘ ‘JJ\J;@J: \) False .\}&@ &L)J\ Jd..é A PLY J.&L RLET string

MJ@ ;Lifu.w‘u)y d‘ﬁ).}‘,\;\b;@j \)True¢.\y_)d-éj~$-

(YU) string usls  character

False = False, True = True Boolean

xls 81|, False  Unassigned

MJL;A “ o | Null

X g2 oo EVariantError glezul 5 5 coly junel sbgan B | b aiass

Sl Xt oo Jasl System iy s sas Ol TDateTime i~ g5« e Jas sl
Sl S e 5, e Double S aslas o 5i o Jos SR g5 » 4 TDateTime S S
5 023 Joas Double S 4 1oz 52 o Joas TDateTime S, 4 Boolean |, real .integer &, 45
Qo5 TDateTime sy i, S &S Sl 55a oo okl 45 TDateTiMe Hlaie K &y 50 & (o
a8 Glas b e pleim gl e K olsie 4 laalate Sladin 5ol b el 52 0
Sy o= o 30 2l ol L 53 o Juds TDateTime 4, Unassigned ,\aie S
el ) SO s = es\ TDateTime asy Null Hlaie K Jods .Cwlyls |y Jao Hlade &S 550 o

M\:- ‘UT J.u.,\u LQ‘J‘ w}\a A Y b)\.w\ COM Lw\) &; L WLJ‘) &4 A U\"" H9do9 o

Cools b oot Sl aS e g ead analss g a ) Jlaie ol 5 Wlei e et (2 i

_)*SGAMJ,‘LM“\&W\WLM\.»&;&}W

Olle 5o BVariant

3o sl SO sl Unassigned % gkes 53 2 L (S ST 5 aasls S e | Null aslas
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www.SoftGozar.Com
s JBLl ol slaal, \YY

Colls S e s R sl Sl baighes 5 S6 s STl Oldae S s a8

Psdisn Jos

L alie gaelss (IS b s i o paite (bides by Ollee K 228 585
o aslens ga) e Selal job 4 S w0 Jlasl Glap s 5l plsisles 4 &S guel g3
S aS sl olacally o0 V2 VL s pls Jle ol nse e Jlesl 5o sl
LaShy oty SOV + V2 &0 cnl o ala e K 1) s (6 5lade 500 T (Sl
L ST ¥ s 5o 1)« Shaey (i) il S o ons a3, le i (6510
seb A sacs s g ohle 5las i eyl a8 olie 51 GbS 5 ss) A5l 55 o« WVariant
Al sl pin olsul as olay o omms plasl 6 0L o las S oslina] Solel
S o Lo BT o 5o sl gah mex sl ol ealinl b s e LS il
455 |, integer o dhe Ky e ana, K oS ansl pesl,ls V4 5 V3 Bl sl
91> S ey o a5 ,luds (integer) o sole LSy (s, V3 + VA Ol )l s

D pdse Juddinteger Sy 4 aae and; 3,52 el Cldes oS ) 51 8

il sy saalsT

S il gign (22 53 dems paais Slls Sy 4 Jaane Kbl 4T S a5 e s

sUsu| VarArrayOf L, VarArrayCreate s ,last. C_{\js IS el bug |, cil )l Q\)T
Jle gl S

V: Variant;

V := VarArrayCreate([0,9], varInteger);

csbls e SaSV e w4, ol s 28 o 3 (Gt slacel 51 (o0 Job L) el a1 K

3,100 LSl Wl s 5 Sl il oo 5 VITT V[0 5l eslizal b kil o ] dns o e o]

o lpan colly cbalyl s S Jlivar il & plsie 1) cills abl 5l ate ol &S

5 gt sl 6l al,l gl & e & XS VarArrayCreate ;) 55| 3 55 el )b e

a1y varString oS 58 a ool adisde s s s50 slaial, 5o |, VarType (b )
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S eala ) varOleStr 5\ aas, 31 il s 4l S sl &l 0SS JW ) VarArrayCreate
S NI G PRCH Sy CHVY PR I WP L PO RV 51 G R sbal,l asly e besl
5 ShortString bl agy Lol )= 5law g5 2 5l a5 e 3Ll Ll K olie
sl Kl Al g5 o g ol yole sl Variant al,l gl g A ol> » wal AnsiString

Sy &S L;J.f\i_» Gl s, oS sl bl Q\)T K oslwl ux ¢, VarArrayRedim @\3 5

VarArrayLowBound VarArrayDimCount Js\_2 oS s J—ae bl a1,

.Jzws VarArrayUnlock o VarArrayLock MVarArrayRef VarArrayHighBound

a b oss esls Laras 6 5 Sty 4 el Sty Al S ol &S bl S as ol

oob aly Gboles pis K i oS abl e ops Jl) golaie 2yl K plge

OleVariant

Variant cpole ol Ools 3)ls 52 Soaks p pcdy o 5 Soid ¢ pcds 55 o OleVariant &
ol al ; Lgw a S a sl awals a1, gl eals t\,;\ &l g5 g0 Variant &S ol ) OleVariant ,
A5 5 b 4y ead Gy s wsls glsil (o5l Wl oo g OleVariant .S IS ax (gl L oS il
Il 4t ol b bl s 4315 o 48 il (5l 00l 15l 5 skae 45 szl Ole sl 51
058 1y Laesls a8 g aoal s (ale gim) Koo slesl LT oS ol s)ls 150 ga 50

P RV U

Caloly oo S b ISl as; S asle) sl ool (g5l ST Variant S s &S 5L
4S8 LS e s dal Gy LS s o Jaeass OleVariant S 4 col (a2 )law
Soan S Il s, K asle) a8 Jas OleVariant s )l skl o515 t\,s\ 5 S a1, Variant
So 4 Ansistring S— gols ol So S Jlas ol o (554 o Jas Ole BSTR e
So a8 by b ead 352 0 WideString S ANSIString (s s s3ls avass OleVariant

W o s oyl 58 o Wl OleVariant @\3 b K 4 Variant

EP S 5 calk
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et JBLl ol slaal, \YY

il ¢l pasas atils osd sl Oole S g, Klg e Sldes S il S 0l
85 &5 s 850 s S bl ol et olie 5 g ol 5 St

&Y SR
¢ 5 anlis 3 ool b banlis 51 (S o Sl ol ol 5 e, L g5 S et
Loy onl o) s plis £ Sl gl wpie el (I8 ud 5 oy oa s

ek eals el

type

T1 = Integer;
T2 =T1;

T3 = Integer;
T4 =T2;

|, type 4)S ;> t\}s\ sl )y aiS o B |, Sl & gfwm Integer , T4 13 T2 .T1
‘JLA Q.Q‘Jf .J.JS )‘ng C))Lc\ PL
type TMylnteger = type Integer;

L Ssline g5 K dipt o Al &S ol p aiS e Jas gy lel sles &S L5 Gl e

type
TS1 = set of Char;

TS2 = set of Char;
e spdlel b sb 4y oS e sl 1, TS2 5 TSE gl 455 55

var
S1: string[10];
S2: string[10];

R P R W LSL’“&)" 5 @uw syl ¢l S e syl | Lgbaty' Sl a9

.,\.JS a.:\.é.’.‘.w\

var S1, S2: string[10];
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C

type MyString = string[10];
var

S1: MyString;

S2: MyString;

EY el § &)l

S S K VIPC SR SR I LS W SPW IS TR FE JT RGO I\ LS | W PERp P
2SS o, s

Al b gl gs a2

dil o Sag s g0 2

Al s Ko 3l s ) 5 K m

Al i g5l plaanls 5 ps e p

il alie s £ 5 L s sazme Slap i 9o »

el WSS ol sluws L packed-string L;\.m@s 9 a

.2x\ Char \ packed-string 4wz & Y L;Jf\{a saaba, o5 S o

Aol Ja b 8L e e de. Y L;Jf\{a 5wzl Variant S, =

R & K 5 sl (interface) Lwly | class-reference S L;\.a:@s 93 o ®

Sl sad e

ol g5 oy 5 alie b bl sl wlie Jols g5 b Glay, Gbgs 50 2
el blae sbeaas e 5o bl L
P A o ol SHLs @,\ﬂ S L;J_fv”: 5 sz PWideChar \L, PChar & S

.2z Char 3l array[0..n]

sl 1 Il s 8T+ LS slaasl, 5 sl LS, g5 4 ola Solal 5 o @

Sl g m 6 S 5 sl (g can Se,lel ) Pointer g5 So

R R T L BI™
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e JKLL o5 el \Y#

G 53,8 SIBTL auls 3 T2 &jle Jlade Sl s o)lie dlal, S pavass 1 L850
03y (arass T1 g o 5l piie K 4 W5 0 T2 g5 51 ok s Loyl o5 Bl s 5l (S WS
o
Fr sl Slaslh calh gy b fbgs s cnl s il ploe gy 51 T2, T =
2wl 85l sl T2, T .
sl i glsl 5o 0 T2, TL
il o § 5 T2 5 s p 5 ST
il gl as, ol ol g aal glas g5 A  PChar gHTL
sl as L;L:ﬁj 9> aT2 ,T1 =
.\ packed-string & S L Char T2 5w, & ST =
il PChar T2 g oy aws, KT =
.wa, packed-string L5l sbg 5 T2 ,T1 =
sl s sama 5l g s T2 ,TL
Al Soolal sl g i T2 ,TL
T1 51 T2 5 sl (interface) Loy L class-reference . S Lg\.»@; 9 A T2 ,T1 =
Sl sl i
S e sl 1T Sﬁhw%&"S&'TZ)MLL\ji"J&'TI .
slarray[0.n] 6 4 a o 4l S a1, &K T2 5 a2\ PWideChar \, PChar gHTL -
.z Char
arass Oy 53— oy b al adlis ) sl 5l las, sbp s T2 ,T1
Slas, Gag s (s A8 s ) (a8 Sl oole KOs 4 — o
(Al oD Jab cped )3 |y o arass 5 ohle o
(interface) lawly b Jor « S cari; (s> o § S S T2 5wl Variant S T1 =
Al

Al Variant S T2 5 aal Jo b S8 s (b o T ST =
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IUnknown T1 ,81) .as\ Variant S T2 5 az\ IDispatch  IUnknown Ll gsTL
ax ol b 5« varDispatch |\, varUnknown wvarEmpty sl b)), & XS sl

(.azl; varDispatch |, varEmpty gl <ibls ¢ 5 oS sl varDispatch T1

b sos Oile!

Ddel sl G5/ 5t 5 S 5l 8 S KOS oS S e e | slanlis g el S
Sl 5 Sogo b &4
type newTypeName = type

sd o3y el b Jle 6l .ol Jame anlis K newTypeName <5 L~

type TMyString = string;

WS bl |y 5 wie el Wil g5 0 e
var S: TMyString;
L s ol 5 (Boolal glag s sl @) cus g5 el 255 oo g3 anlin S als
oS Sl S sslinal (aogs 5l 2285k b a4 aS S G 3,55, £ Kl Gl sl e
) S 5l i 4t b bLalS S e el il S s i S LS gy S

j) ol aald L;\.h())ki\b‘ﬁj LJ‘i\ )\ J.S‘_s.n .5)‘,.5-)3 j‘_;“-” t‘y als LS‘j )LS.MM

type TValue = Real;
var

X: Real;

Y: TValue;

215 552 Real 3l TValue jasis &), (2l g 2l ol 5o taizes ol gs 3l Y oX
S Ao 5 Su i 3 et e BIUl i i s o el o S Ysane ol o
Sl gy S 09,8 ame Jle gl a2l al gl s g OBl ools 15 ool 0 e
«oslame o 5 «slime 2y pls s LB pla —osad 4 p s K siwos L cols

A8 oslial 5 g/ (ki 5 S 5 Sl s ) 3 358 e age

type newTypeName = type type
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type TValue = type Real;

S TVallle o & e 5 i 5 S bl 4ol LS

I ko

‘w&‘éﬁs Oole 4 a8 Lew Lol ple) Lo wilg e oslde &S il Glanlis e S

Comdgn & by 5 0l 6lp ol 5l asly o et sl alisls s aly Coumiee Sl U S

F5 Ghls 4 Ll ol 35w Jar Bosls sl p el aslan s e S sslis] 4l

S e 4555 e K54S |y sl 45 S e KA

s o C3dle

Gl 25 Sogo & e S oMol Gl ol G0/ i 5 S5
var identifierList: type;
2 type 5 aslead lam o 1S s b oS el pome sbanlis Sl s identifierList oS-
Sl gl ail o g me § 5
var I: Integer;
&S I 5o a8 e el |, integer & ST e
var X, Y: Real;

..XS‘_;A ())LC\ ‘)RealtyJ_Y) X_J;.a.o.a).)

sl var gadS o3l 1SS 4 5l b o e o slapdlel

var

X, Y, Z: Double;
I, J, K: Integer;
Digit: 0..9;
Okay: Boolean;
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i S J o gt e sailsn | e Sl 3wl b sy S ol s st el sla ine
el a8 SLas plan 3 ol e (6l S e 39 e 23S 6l e K05 sla ke
g adgl (pajlade 5 e/ ol g S 5 ) ealinal k5 e
var identifier: type = constantExpression;
Aaly e ol type g S olaae S va'\i\.«.: &S ol o)le » constantExpression &S o\~
adiade fad pen 53 | €l Ohler isu (b Ol o)l i Sledbl S @@T sl
el 55 enl 5l (anled
var I: Integer = 7;

Sl 5 g 5 ol b Jolas

var I: Integer;
'I":= 7;
el sl sl asslade ool wll g oo (var X, Y, Zi Real; asle) samie e bl

sl 2ol 5 B g5 5l e ke sl

Ao L ol ALl anles adsl o Slads 1) ulw i S = osb a4 ol
Gy wsa adsl o Slade plasbaedlel o wlgr pad (o b jiie ((Jlie o a8 o 20k

2 dmlps ol (glaie 6l bl parass gl 4 i K S S

Ode gl wxie ax glir &S 0S8 e Jaal | ol dbls bz oS o el 1) e K &S 5L

dbuéhjgu @R A gl oo ;\ﬂ)\s;,;. )}Lq‘bﬁf\;)\} salazul S 90 &J@Q@YJ’L
58 ol o eas el Ll o o slo e 8 olr Jlas b w5l sl o8 5L b s
Copde» NN b abas | Copde 5 boae o5l i KPS Y @@T &g dls sy

el absde | walks -
Slae Sy gyl

Local®
Global
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s JK“‘L‘ ol el \V.

)_l.e ‘w\H\_}UT)JJ.i.)NASw)JTQM BE ASJ..,S)\;:.:\ LQJJJ.’-NJ&\}J@LQ*-I
Aode aie el o & ! 3l dm Cow s |, absolute L ‘Lg)\SMr\ga\Lg\jw.ng

‘Jwé\j.ij@xé,f@,(au\&o%\gugw..)35’.-%%“&#”%*"9“5%“‘”‘}

var
Str: string[32];
StrLen: Byte absolute Str;

ady, K ol sl & o o) R e Strwjﬂ oler o Strlen i &5 A5 o advis

Ll Strazs, Jsb U )l Strlen jlade cowdl aziy Job (ol ol oS

~» L |,absolute L, ..l 4,1 »5)lui. absolute (Dl S 5o 15 e K w55 ool et
S S5 s S ol

Lo Sy paxio

o S dm i sy New U GetMem Jly, gl 5 L1, Salis sla e ail g oo L

gg_i Lz ‘\—Sg;*ﬁﬁ "\"}“@" Co g )\S.}j:.- )}L 49 J.s}o.-r@ sal> - heap B duw
Sl s FreeMem 31 oS sl31 1, Jne alisle Llg 45 s aidy cgl oaS o slol | Ly oite

LS ol o s ), Dispose 3l 5 a8 ssli GetMem a5 sa slony| (b iie o 5

Jos Sl sl jame 69, &S S5 s lmlea) by, .S salizal Wleas slo| New

.Azwn StrDispose , StrAlloc Initialize ReallocMem Jali 4GS

Saaltys sla wize Kod ilanly 5 eibls by sbal,l e cbams, wih sbas, pes o

g g e S5 s 4 gl il Ll s b o a8l Laeass

Thread-local (s yxio

Thread- e K & 5s o o3\iz \@'Lu.w s> sl s (thread ) Thread-local ¢\» s

S ass an jae S5l gleay, » &S ) sl 4 a6 ul e S ans local

Multithreaded applications
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V¥ Calyh 5 b iia ool £l5il/ O b

4 Thread-local s\a e . 230 o iws b6 s sglans ;) 5 w15 o oS cpl 03,8 oo oo

Jle sl K52 0 el threadvar | var ¢l

threadvar X: Integer;

Olamsy e slapdel
) 6\3 Ldle, Sl o lg o o
sl adsl sl s slade ool wilg o

S e |, absolute (L b il g a0

SLaasloolis 5o sl sl e 515 2SS obnl 1 Gl a, b So,lal g5 plons s o ie
2SS solin] — (packages) Wbaies 31 e — Lg Lob 4 o 1B, LG

ot Sna il lant, — W5t e St LS b s Yans & Kalys sla e

Al LS Ll e el threadvar b sl y o — blauly 5 beshly (Saals claal,]
")La:- J.S‘;w .)‘).‘-JK.)?)}L A [ b\}u\ ‘Jz-\)\ QL“*“%.)J'“ Lw}: 45‘) Mb‘um‘ W
511, Ll adisle a8 el 4z by o) caeiS saliza] gl sla e 5 ol Sy ol 5 ax

threadvar S: AnsiString;
S := 'ABCDEFGHIJKLMNOPQRSTUVWXYZ';

.S":= " |/ free the memory used by S

|, Sals 41,1 L Lty & 5 Unassigned b ol ool 3 bl sl K sl oo W)

(asS ol3T il b o1 esls 513 0

ol Ol syl

o= numerals 4.5) gsas beub sl o <oy 4 opute SL) Solan gl 5 5
oail i v and; gadld b S glaas; 48) laws ) el 5 VY asle (W50 00 ol 5
Slaci ;5 goae lacal o, iy bl ) @@T sl ¢Hello world!" asbe (& 5 o0

Aol s |, g ooy F s
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s JK‘“‘L’ ol el \VY

Lalb Lacal 5l g5 50 ol oo ol b iz lop 5 ol L sad el glacals
03 LS Ay gslite aolie gl 1 5 N 0 J S goline ael B | el Lo K& b ali

g o

o Sacasl

WJle Gl a8 e Kl g5 gad ol &S Cal gloas el anlis K e b
const MaxValue = 237;
S35/ ol g S5 i B ey LYYV s e &S A4S e el MaxValue o L ol S
ol 25 S50 4 e S S el )
const identifier = constantExpression
AlulS aS el s,Lee constantExpression s es5 (5 sine awlii &5 identifier 5 _\>

hler Lty ity S 1 BT () a8 bl et aaby 2l s L o] sl e

(delo e b cpad 53 |, ol

Sleslbrwl Ul sos o)el ol & SV P g Kl 50, 55 Jlde K constantExpression K

Il gl aS aseie (golude an B K
const MyNumber = Int64(17);

o)t 53 a0 S ey 1Y oo Dlis &S S e el Int64 ¢ 53 5| MyNumber oG 4, b
-l cONStantExpression g 5 ples i el Coli ¢ 5 w50

Glas, g5 » Looas el colb sl o S, ws, S constantExpression 4> L> =

A 8L gs A bocnl oDzl S Job 5l 8K as, S1cwd S50
O A LS W
S| .ol Extended ;,T g ol b sue K, constantExpression 4 o>

PPN TR S PR P S ol & %A Cue 208 S constantExpression

typed constants’

true constants’
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\YY Calyh 5 b iia ool £l5il/ O b
Table 5.8 (gt slagb 4 by,,n t‘y’l
(VF ) ol asls (Ve liw) cols asals &
—$8000000000000000..-$80000001 —2%.. 2147483649 Int64
—$80000000..-$8001 -2147483648.-32769 Integer
—$8000..—$81 -32768.-129 Smallint
—$80..-1 -128.-1 Shortint

0..$7F 0.127 0..127

0..$7F 128..255 Byte
$0100..$7FFF 256..32767 0..32767
$8000..$FFFF 32768..65535 Word
$10000..$7FFFFFFF 65536..2147483647 0..2147483647
$80000000..$FFFFFFFF 2147483648..4294967295 Cardinal
$100000000..$7FFFFFFFFFFFFFFF 4294967296 .29 —1 Int64

sl 03,55) ol clagdlel ) Lase b cnl 5o

const

Min = 0;

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'..'z"];
AlphaNum = Alpha + Numeric;

Ly asel_y aSial oo coals @, S ol sl ol Sy AlelS S cnl sole b o)le S
¢ i Slac b (oSS laac s, dlanumeral Jolo <o ol)le a8 QL5 ST o
o=l \J_.m;m iz axlo o)L 5 mil 5 False True s 55 <ol 5 ¢ oo )las &\,3\ 5 g polis
Jold aily o el Ol e i sl o ae gamme ol 5 g b See b Lol

il ) ead s Gt S el Gl sl w pls Gl L b Seolal s

Abs High Low Pred Succ
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et JBLl ol slaal, \Yf

Chr Length Odd Round  Swap
Hi Lo Ord SizeOf  Trunc

Il oo/ ol 5 oS 5 slbaaiie 5o éb @odae sl s ol o)le By )
‘A._a.d\bj) t\}_" s_&_.:ﬁ ‘LQJ—""LJ“ 6L-"‘j-’-° 65.))\.}._3,4 Lg\j WL ubLf— .)j,w@ QJLQM.H\ g;.;.w
case Ol gy crd s b el (25 o olie i (oLl Elgl o olie 4 ag, (arads
100

IAI

256 -1

25+1)/(@25-1)

'Borland' + ' ' + 'Developer’

Chr(32)
Ord('Z") - Ord('A") + 1

Sosb 4 Ksd oo Jrate LS L |2t BB LG 4 5 Kpa 00 053 e Soso 4 pie s,

resourcestring +_.S 4 S ] ;> 4 Wy d e el Koo o olg Al e sbans,
el aal clb Oole S il = codle cl) s O)le 550 oo cOns S S

resourcestring

CreateError = 'Cannot create file %s'; { for explanations of format specifiers, }
OpenError = 'Cannot open file %s'; { see 'Format strings' in the online Help }
LineTooLong = 'Line too long';

ProductName = 'Borland Rocks\000\000';

SomeResourceString = SomeTrueConstant;

e Cslite LaliolS 5o aly aie bazs; ols |, S ol JSa s b 4 LLS
ey

PIEVTY Sheot

9 6\4)}) ‘b)j.g) ‘AJ\)T ty )\ ng.}\.a,a .r\.u\j;@ ‘c’bé LQL&WL J}K}JA BI )\J&-}J LQL&WL

Kps b el ol o Al e eas )\.}tjj et awsl Sl
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VYO Calyh 5 b iia ool £l5il/ O b

A el e Lda polde Al e sdd Hlas g sl {$3-F LS o 5 s S s
{$3+3 LS slanl, & oo s can Sl aman Suxlyem L gl &ls s el Lls ) "]
Lol aaal s |y Wl @ ons Ganass o olie a8lg e sdd Jlaey slacolt sl 31 Js o
J&ASUN&\ u)j,é k)"\ A \) )\J.;‘,.: st gga J&AS@ )Lﬁ) IS 65))‘).0.4 LQ\.hJM J.u\,a J.é‘ B
const identifier: type = value
Lacalb,ly 5 LaJob sl ul 4y o5 ptype 5 o0 (o mne anlis &S » identifier 45 =
Jle sl .ol type & 5l osle K value 5 asly o
const Max: Integer = 100;
L las, @55, u*e.\j &4 S type Sl sl b o)le S sl value o5l 50 el s

I Jlel P > Aa)&bﬁ %A JfaJLﬂ\

LT et

Ol > st b 5V S b S 1wl Lobe sl lall et S oMl
LQ\J’ J.M.-:L’ [ U\"’ st u\)L:— Lwy W\) Jm\.i.a k)"\ J.MS Dy u)’\f—\ LQ\.@..;\ B @\-’“ﬁ‘JL‘

Jla
const Digits: array[0..9] of Char = ('0', '1', 2, '3', '4', '5', '6', '7', '8', '9");

Y PR NEA TS slal,l s S e e Digits pb | Jlog 5 el Sy

Sl bl sl 4 s ames | g 4 e bz, S iomaly 8L Glaal,l
o VL el 5y ol 5w, S s kil syse S aal,l s lade ol aslg e 4z,
354 0l 2 Spo 4 Al e )

const Digits: array[0..9] of Char = '0123456789';

Null-terminated strings’
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s Jab o5 slatal, \V§

oy 4 45 a5350 51 ol sme a5 samae 5o 1y slie s i AT ol Sl
‘JLA LS\J" JQMS)"M Nloas \J.:-('.h)\djfjﬁ

type TCube = array[0..1, 0..1, 0..1] of Integer;
const Maze: TCube = (((0, 1), (2, 3)), ((4, 5), (6,7)));

S ol S e bl Maze oG | 451 K

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

sl 655 50 b g olie sl s il e sl cesl

3395 5 Slacal

los a s Olaiass b fieldName: value ssle—1, ol a jlude o5, ol S el 6l »
s polie S pas s el G\l 5o sl Gl so — S s b b s
R \PEL W P § g oMol 2 &S i 4l s s ol b sao e by
bt e Sl K L sl sz g0 Ll o il i K 4z ol dag A 5 Ksd e
tag als b sas Ol oty 4 Lgs sl asls ol ly iy K 5,58, 1 taal asls

bdle ol jevess | ¢ olie oy o

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);

2l 3l 50 Ll g ol sl 0 Al e 2555, sl
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\YY w,‘}’} Lbja.&w m.)’.) ilj;’/ 0 J.a

Slegy et

e il 85 cl sas el &4 Lash, s, b @\3 S ol el ol S el gl

function Calc(X, Y: Integer): Integer;
begin

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

oola ol C;L; olss) 3 S 5 MyFunction sl 5, o 5l asl s oo la coas ools lagdlel ol |
I := MyFunction(5, 7)

S oLl Seot

DS s 53 005 48 i b 1 o sl S o3 1, _Sslel e oG oS s
Sl ol aw bl 5o sl adyl aslie — s o K olsie 4 oS Cewd = 25k &
i J o So b (aaly PChar &4 Shest 3N, il L @ ;\L“‘ Liasls sy LU pl ol
sl 5 ol G K il e Lot sl Integer g5 51 sl o pine ST 81 e )

const PI: Ninteger = @I;

sl oo ol B e oS a5l sy (gl ln e | A8 4 | ol il e LS

e (6l ol

const PF: Pointer = @MyFunction;
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s J&“L’ ol sleal, VA

S_g, J._u\fsa Lo eslodss oals LRSS Lgfﬂ\ﬁ g_,u\)) O Hgd 4 (AL LngJ\J';,J "Su"\" ;,\ )'\
P S asslaie )y Il ) K U |y PChar culs

const WarningStr: PChar = 'Warning!";

sl 4 wilyg o (heap-allocated) S+lys 5 (stack-allocated) J>o s\ e L;uwj

Jd‘,.u-r sals UM ;a)u\
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. 19y 9 &l

St 558 | o p oSl sy b S g syl sl S il sl 5o S|
.D)‘ijj)\MASw\wj)Jb)&u\:‘éjf‘;aj)\m

I := SomeFunction(X);
53 2l i g Glaplsnl b ams o (arass T 4|y e 5 ol 531 5 1, SomeFunction x
— =l claolsal s ({8X+Y) sl Jbs wsl by (S5 a8 Sy 5 adly) slap sl b
Jle sl msn 0 L8 4 Jol8 Ol ) g plgie a4y a5 o0 355

DoSomething;
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et JBLL o5 slaal V¥

0 o) geiS s lade sl ~ S DoSomething SV easl el 3 |, DoSomething s 5,

S Gl 3 2285k b 4l plas s wilg e w5 bl g asl]

&leF gy flgy Odel

50,8 o 8 Gl bl psi s sl (s, o) b et S e el | Iy b b S 85 S
Pl los b b ol 3 o8 815 08 5 S5k o ) oo 5 gn sl Sipn b Lan Ml

gt g ol s i b Sk OBl i cal e 5 0 255

J_A)\ \) oy L;\J._:-\EXIt.b}w J.hLL ‘_;’”LL.’.J‘})J'““’\’ ()L:A B .;\:“93‘5@ Exit -))‘JJLM-H\ Jb)
s el Glonl b i &S glabai 4y ) asl  J aS Ao 5 os S i gie i 0 b &S Ll

J19y s ode!

1 55 B Jl, S ol

procedure procedureName(parameterList); directives;
localDeclarations;

begin

statements

end;

r\f\m &S sl Ol grws 51 sldWss statements 5 o5 5y (s peme anlis » procedureName oS-\~
izes ¢,\ws localDeclarations 5 directives {parameterList) 5 % s o0 ) 21 Jls,y Sls5l 3
i bad aed 5o 1y e el Ly i parameterList o, s ri Sledbl gl ,
5 buly cbadeh « a2, el s jisy directives o)\, i Sledbl ol
claasulS i oy «cg\}s 5 by, 38,0 e « Sl sbosls ) 3 «Forward
davad | Hges K 51 i am ol iy Jad e o <l By 6)‘-:\§JL3 LG
S o a5 058 s i Ly T s S

Prototype '
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Dy AS e el | Je sanlis &S docalDeclarations o\ 5 iy SN gl

Anled Mo Jzb ead 5o | « e sl@dlely

rid s 03551 oy el 51 4 sa S ] o

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

V: Integer;

begin

V := Abs(N);

S:="

repeat

S := Chr(V mod 10 + Ord('0")) + S;
V :=Vdiv 10;

untilV = 0;
ifN<OthenS:="'-'+S;

end;

1S Slosl 3 Dyse cnl a4, NumString Jls, asl s oo W coa osls (el b
NumString(17, MyString);

AR e e (azlystring e S WL 4S) MyString 4 1, "17" Hlade Jls, olss) s )

N asl) el cadd b plad 5l aslg oo bt el 5o S eolinal (I, localDeclarations

oy S o |y e Gl e Sl Glas pamme el cld S ool (et Sl 50 S

A 855 e o AN LS same el localDeclarations iz 5 15 b el )l el &8 0SS an

st S oy, oDl s tlacals oS 1 glanlis

&6 Sbodle!

\)&fj)‘m&ﬁﬁfjtf&éw‘kQW\Jb)&dy‘-‘—\@\«iﬂ@b&&w\

function functionName(parameterList): returnType; directives;
localDeclarations;

begin

statements

end;
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e JKLL o5 el \YY

statements 5 sl oo £ 5 & S returnType 5 o35 & e aulis » functionName oS e
5 directives (parameterList) 5 %y o | =l @b Jlo51 5 TK"’ &S el O s 31 gldlos
e s localDeclarations
Aol fad cpen 5o |y« el Ly iy pparameterList oL rin Sledbl gl m
RV ON;
5 Luly deh « 2, clacdlely s sy directives o)Ly in Sedbl gl w
Slasbuls cni sy 5 «ulg 5 by, &L er « Glsl 5 slasls ) g» «Forward
S i s ae ol aple s Jab s 3 Ll sk 4 554 JG
-%5\-*9:('-’*}\ J)f,w abaiis | 1, \ej Ao S daad |y 5 guws
Dty S o el 1 e slaanlis &S docalDeclarations o, s ey S| gl ,

Aol aas e fab s 53 1« e slgdeh

Sl oln 5o a0 B e J S g Jlael bl 4 oS plis sel 8 el ol ses Sob
2\ localDeclarations sy 53 sai pdel glaanlis 5 b ize Koo 5l sl g et 5 g
o sl YL 1 sl L ced bl el 51l i 55 S ool
alan iy w5 el ol o5V S i sl b Dol 5o slanls 451, slanlis

Gy 5 ey O e oS b plan S e Jas ls 0 51, el S e S ols (g s

‘JL“ LQ\J'f .J@_;&;ﬂ rL,._,\ \) )\S u.:\ Result s

function WF: Integer;
begin

WF :=17;

end;

\) \VcM)\.;\.M&a)\fh}bjg‘;uéﬁ\)bC&ASASGAwaWFrLLchL&

function WF: Integer;
begin

Result := 17;

end;

1w B a.))jT s dg"""“ L 6\3 S oMl - Q-.’.\ 5

function Max(A: array of Real; N: Integer): Real;
var
X: Real;
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I: Integer;

begin

X := A[0];
forI:=1toN-1do

if X < A[I] then X := A[I];
Max := X;

end;

A ey e ot e S S5 ol o Cgb b 4 L Result 4 )lade &\)Jﬁn Al oo e

A_g@LA)J._&Jua_,d.z.:‘J_’)‘Jvm‘.LAaquuw\wjj&ybt\s‘)éjb\jﬁk@ut\sg;bf.u

Dlode ol a8l a2 6\3 b b Result 4 5 s oS (golaie a b po assls 6\3 sl

function Power(X: Real; Y: Integer): Real;
var

I: Integer;

begin

Result := 1.0;

I:=Y;

whilel > 0 do

begin

if Odd(I) then Result := Result * X;
I:=1div2;

X := Sqr(X);

end;

end;

9 U”\ )\ S S Sv. 3 @L...& )\.,\M JiJLu a)\)a.h C’L, r\; 9 Result

function MyFunction: Integer;
begin

MyFunction :=5;

Result := Result * 2;
MyFunction := Result + 1;
end;

o Cg\_‘; r\s &S Sl s Cg\.? f\’\’u”-’ﬁ’-’ LG JA\SJ,LQRESUIHA\.JJ\:;@JZ Y lags
JmLB)j:;.wsJ)LJJLgJQJ Lg\:.-}hCg\.?r\lt\.?:-&\.la:f&.ﬂ\&é))\gt\.g&igj)\y\lﬂ&\iajé\j

Result‘J_ip S O AS o S 35 Agg';.;‘.f)'\e ool 3 S ol 4l ;,T A8 s

A ol s b al ias gaze soai il (b cun B bollas s L K Glaie 4 Alg e

2, 08 4 s sbeyss,
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et JBLl ol slaal, \YY

gﬂbﬁﬂ&""&);’ & Result szl s ({$X+3) asl, Ly 9/ ool g S 5 &S bl

EY J.m\‘,.:- A g_e;ju CL: wfj)‘m Ol O‘i\)') ‘.>J3§ Ol c\a r\) \.;.Resu/t

S1e1,5 sals 8

S 3l el L1y a3 sl 5 S il et S el 1 b Ly, S S s

Jbs gl 5 aS = safecall ; stdcall .cdecl pascal register slial, sl
function MyFunction(X, Y: Real): Real; cdecl;

23 S e i K e Sl G a4 bl ) o &S, s Sleal s slasls ) 3
s bl al oy pae 5 bzl ,L Sl 6l aols 51 ealac] \M S lbl Jasl gl es
el register (o 3 i Sl alssl 50108 e sl allas
G iy 1S o Sl cly 4 311, bl ), pascal  register clasls)) s =
9 bl bl cn el can gl s 5 350 0 Sl 5 2L bl e G
Jul e el 51, s sl )\ safecall 5 stdcall .cdecl lasls )l 5 550 oo S
S e
iy S La bl (i85 e 4 b L Iy, eded] liad 4 asls)l 3 aes o),
I e mall oz el 8 5 oloal 3 a8 Sley euslyal 5 cedecl sls,) 5 L oS e s
S e B anty
aS Il 5o S e G byl JL)l 6l |, CPU 51 s 4w G register ols )l 50 =
S e Jlsl g a5 1 bl aen Ks slasls ) 3
b el sl Soany 5o a8 e slaesly |, Mirewalls” [Uas| safecall sls)) 3 =

A8 e oleesls |, S50 anl 3 COM

Stack’
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A o Gpar ) Gl 5 slasla)l 3 5 Joua

Table 6.1 Sl g gl )l 3
SuS o Jll ) b e 5 5 b el L ol SL Ak s 5 BE-RL
e P90 ol 4 register
B RS Cwly 4 pascal
g SV PES e A Sl cdecl
B oS 90 e A Sl stdcall
= o590 e A Sl safecall

b Ads el S sl Y,_Au Lo el op el S register 5 5 i ols)) 3
aS Sl (S eolawal register 51 sl \a.x.ﬂj.w Sbiwols ol e ba) LS .
Aied g €decl sls ) 5 o gl g el 3CH+ L C oo eas awn g Sral sbabols 51, alg
Ao g Sy 2SS A olel b gl o IS b 4 safecall jstdcall &S Js s o aal s
4 s s ble v )y Lames safecall  stdcall Jole v GWAPT oun s 5o 05 o0

(.2l o cdedl 5| 5asl,S stdcall 45 oS ax 55) .aiS e o3lizal cdedl 51 IS b

a8 b (aple a1 we o sladal g V- i) 8- Laly sae 5 S Mel &l
S| gl 5 ops o Sl asdS L 85l ), pascal sls,l 5 .55 63, LS 4 safecall

Al diaMa | ek, J xS o Y s ( Slaal 3 clasls)l 3,05 ey

=\ F D9y s 4l o gleal 3 slasls,l 3 4 o il export  far inear clalial,
ity aei8 UL Lgﬂfjb Sl L s o, 51 afY slaasl oo Lilaal, cpl as)ls

N g oo

Published "
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st Bl o) sl V¥F

Forward § traulg (s oydef

C;L; L Jley Sooodeel jo ) by gews e b el Jola (Sl forward ) s

function Calculate(X, Y: Integer): Real; forward;

A Koo wb ey, forward el 5l aa ol K a8 e el Caleulate B 4 @\3 S

aes Y aas| Calculate sy by o el Gy 5 2558 30me el el S5b K Joli 45 e
239 dalga oy

function Calculate;
{ declarations }
begin
{ statement block }
end;

iz Ll a8 1S5 1 oy 228 g b b el cd o s 13 el iy 5 S Y g
5 a) el ansls el Bs ool forward (el s ax o] b il T oS 1S5 1, 6l as
Jss Ly mls S forward Sel [ S1 (carlasl o8 5115 (o5 i sl bl ol e oS ol
S S el cd sl ool G s s 90 ) 5o A e 1) 00 SN\
Ak sl s sbodlel 2 a4 G ot Ml e (el w5 forward el S ol
forward ;dlc| Ul 5 o Lsl ozl assembler |, external Dl K Kl g5 o el oy 25

Al g K

ke 2S5 58 abi S 4 Eb L Jl, S anlis als sl L. forward Dl S 5 G
g.n_w\ Y8 WY forward U)}"—;‘ 6\5 \) g;.".‘;ﬁj 6\5 M)@ bjLz.-\ Jig.b C‘y 9 \.hdb) A )\S d\ .,\..a\)@
Lz as forward sLacdlel 45 o) 51 weai S il s sl sns iy o bily oS oyl 5 s

J.s}..-r@ rjy J.lu.w Lgt.hg.ﬂug)\.s Lg‘j QL‘B}\ f)’ ‘-)MS‘})J)-)JJ\-E*)\ \) R XU e I a)Lz-\

3 @L: sl,us s S e ol (s S interface ik s forward laal; 5l eolal

2 elediel Gy a0l 5 aS o s, forward  sbpdlel usbe dnterface s s Iy,

Defining declaration’

www. Par sbook. Or g



www. Par sbook. O g

Louly Gasu o sacs el sy, Soiasl aczls (implementation) 5laesls i
sdd el &S s i 31 A 6 RKs aali b i a5l Cwis s ss» 5l (interface)
] s D J.ub .).:564 ool (ol

98 Sl

L oo e o3l e 4y a8 s e @\3 L, S6odel o 1) S 5 cexternal sl

Lg\_mw_a,) .)._Mfd\j_:-\; ‘Ji‘b.,\.i JJLA\SLQ*N A.a\.aj )\ 9 Mo\f\,\:-)}b 4)45\) @L"’u‘"ﬁ)

b Ty sb 4 IS0 BB lalals L 2r bl 5l w5 e o e
varargs LQL_M‘) )\ ‘bj.}._gu_.a j"\)“—’ LQJ"“A .)\.Xz; AS J.MS@ .))b \) C++ c\a & 45@&&

Sl gl oS eolaal
function printf(Format: PChar): Integer; cdecl; varargs;

A8 S cdecl gl sl ;\;J}\j\éﬂﬁ Som sy, L o varargs slasl,

S S BB 4 Lt
ol Uy 1y et il oon LalS Dpmn ssb o8 2 B G 51 biwins s ls sl
el aole Jato 355 sl 4 (SLINK L) $L LS 5L 5 5|

On Windows: {$L BLOCK.OBJ}
On Linux: {$L block.o}

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

(S s—J) block.o L, (50— ) BLOCK.OBJ 3l |, FillWord s MoveWord s\a .5, .),;\j:@ J

S Sl s

Object files "’
Dynamically Loadable Libraries (DLLs) '
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www.SoftGozar.Com
s JBLl ol slaal, VEA

sl A g S m SBE gy 4 et sl YL el 5 S wsle Sbipdel il s
e 35 s Lt 1 el 05 clains Mg oz o s S 4 eand 0L 3
abaMe | w550 ol 0 AV Jad o Ol sl s b s s S

A L

Ly diluls™ 31 muled 0o 5 S5l

a s5mes S (50 DLL) Ly 5sb a IS,L LB wlulsS G 5l bewss 038 3y &l
b 25 &ose
external stringConstant;
ol lasbulS rLJ stringConstant 4.5 ol S aanas Jbe 3 Jls, L @L'; S e sl 4
595 5 Jle ol 5 ik I8 8 cudle
function SomeFunction(S: string): string; external 'strlib.dll';
S o )l strlib.dll 51 SomeFunction #\ |, @L'; Y
(S5 o
function SomeFunction(S: string): string; external 'strlib.so’;
S g 3,0y strlib.so 511, SomeFunction oG 4 &l S
ol Az ol LS o))y 2ol ALulS s a5 4 ol b sl U | e, S wlg e e
S asie external glanl; o 1, Lol ol s e ol 1, S
external stringConstanti name stringConstant;
o9 ol plistringConstant e s> 5 ans oo 1, $uS L6 5L stringConstant -5l 45 o\
S

function MessageBox(HWnd: Integer; Text, Caption: PChar; Flags: Integer): Integer;
stdcall; external 'user32.dll' name 'MessageBoxA';

Import’
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SVappe S sl 4wl suz )l MessageBox ) s 4 Wl ol MessageBoxA @\3 ol Pl

J.qu.)LO.uﬂ\ ‘.,\,:53)\, M\?@ 4\5&3) @\.wh.w LQ‘J‘ a)\.a..ﬁ: &; )\ J.q\y@
external stringConstant index integerConstant;

el 9o S o o 9, el integerConstant &5\~

function OpenFile(const PathName: PChar; Flags: Integer): Integer; cdecl;
external 'libc.so.6' name 'open’;

g g0 3,05 Openfile &) o 4 > o) 53 Ll ol open b Lol 2b

el &‘}M L.JJ By J\:-)@.')L\Jlﬁj\ RS r\s 45,\4.5*:0:@‘35;. @'\JJ\} el o
ol Gp o o & s iy pU il el 1 0 3l s Ko L S e o
abbadl Vs 5o | a5 LA balolsS o)L s iy e Sl oo el

Al

B9y 9 @I S5 b

J_A;Q_i\.)._ﬁ;fd))\_;\;,\_.& r\_a\_au\_.& Lg\a._;a\sja \)Qﬁ_‘fjj&j\j;zﬁ.)ﬁj\j:@w

aeal sz el overload ol s b sl sns 518,50 o sla a5 58 g skl | (6,180

A5 am g 5 sbodel 4 Jle ol aaly aaly e )l cd sl s

function Divide(X, Y: Real): Real; overload;
begin

Result := X/Y;

end;

function Divide(X, Y: Integer): Integer; overload;
begin

Result := X divY;

end;

S o sl slag s 5l pla el oS aS e el Divide P Ly 55 2 ol 55 el
ol o sacds Jla,l il sl el 4 00 S o L Ll sl ys ol 3 1, Divide 48 o\Ss

Divide C\a g).Jj\ D|V|de(60, 30) ‘J\»A Lg\j bj,w bv\:\?\; C\a r\JS LY JuS@ u&’bu...a ‘d\?\f

Export table’

Overloading '
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= JSal ol sl VO~

SN sy S a5 e el s i oli TN SR Kl ol 31,
sl b Ll s lasl sas el gla sy, 51 S = 6“@5 Lashy ol bl was
S Sl Sl e Gt oLl el oS Ll sl Gaass sl 550 el )

Sl gl el sas (108,50 o slize (s> 833\ Looslas (et t\}\ Lo S

procedure Store(X: Longint); overload;
procedure Store(X: Shortint); overload;

N e S = ALl sl S ol plel poum ol ax ol )5 858 enl
aonlor Hlasl S e Geds ole) 3 5 ably sl izl L aSanls o S STL e b

(.dian Extended g 5 51 o)lpen i polie b ool Ol o8 aial aals ob ) 5 S

olials il 5 b 258 o T oS o mebl sliws g b 51 e sad (IS e slagss,
dsdige JlelS las S o 25 clapdlel x5 el 5 N5 s lase

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

procedure Cap(var Str: string); overload;

sl Ll

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

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

sai el (interface) Lawly U forward :dlel K 5o sad 1880w iy, K S oK
SN\ els Slg e hlals a8 1SS s ezl cd Vel iy b sl
o2 5l caws WideString/WideChar 5 AnsiString/PChar sl bl ol &1, gloa
SIS e S asle gzamb e 4z Sl Gladl il b glane; gbcal a8 e

AnsiString/PChar jx s oo aex 5 (Dl SLE L as) ¢ 5 4 0

procedure test(const S: String); overload;
procedure test(const W: WideString); overload;
var

a: string;

b: widestring;

begin
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a:='a;
b:="b;

test(a); // calls String version

test(b); // calls WideString version

test(‘abc'); // calls String version
test(WideString('abc")); // calls widestring version
end;

O P P L S NS AL g els odel o bl plsie 4 wlg e 5 il
5 o ol clas S iy ol sl 5 4 Z1 3 an g a)se hsle g5 A ) b
Ko Wl glacadge 4 Sl S as pls sa e s gy 322 Cilas  o)lgen (55
byl G ga &T BE b:i;ﬂ Sloly S a8 e K ase Jlsl s g BSSL w Conb e

2pd g ab 8 L 55 Variant g sl o Cillas S Cundy onl Al g g

sl oee Sbag s 052 5okl e Sbg s b b i O S e Wl el G
s Jlo)) ol e Lase ol i8> O;Ua, \:UT 0 A ol X gl oo saly calas o5lu) oul’
e P A R O P P R IV P PR B A S W RV S WP KU S P P Y

Jlae sl o520 a8 8 pie S oS ks

procedure foo(i: integer); overload;

procedure foo(d: double); overload;

procedure foo(v: variant); overload;

var

V: variant;

begin

foo(1); // integer version

foo(v); // variant version

foo(1.2); // variant version (float literals -> extended precision)
end;

S s 412 ol |5 S s gleal 31, double s & foo 1 il ases Sl ol
&l K Extended el 5 e double sl 33> 5l S extended 5 .l extended ¢

(el Extended | S S

foo(Double(1.2));
S el Hlae g el 5l ab s (oae s a8 8 e gan B

const d: double = 1.2;
begin

foo(d);

end;
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e JKLL o5 el \OY

const s: single = 1.2;
begin

foo(s);

end;

bl 31 5,s> 5 s double | Single .xls5 ol 31, foo 5l double asis VL &S s o

]

4 sld e b SV e ol cn e 0 I8N e slacnis 5 las sema e r@@
6\3 5! glass (Extended Double Single) ;slic e g5 A bl a8 cad pl colbl

S el |y sz (18,

Sl Bl sn S ealinal sz NS Gbisss b3 LB Gl Sb bl Ol 4 ol

Sl S 5 23 i bbby Gise e el ol al Tolg 5o bl

.JM.J\A.; 4&7-3’\.& J@; W DL \) Ko

\)LgJ‘J‘f)L’J—“’ 5‘9.4.\\_’ u‘J_:\ """"\‘9"‘5“\)5\)54“’ LgJ\J‘f)L’J““ U’“"j) &4\564&% M\y‘;ﬂ\.«w
ol = Lgs Unitl.MyProcedure(X, Y) (Jlzs gl = caulad 50 i) r\_: 0o S sbhas |
e 5 el s SIUNIEL 53 i) gt 810 Slpal 3 15 UNitD s s kel oy

g aalex s (S amw sl sl calas ol 3L 2l

IS S e ade 5o eas ISl e sl iy sl e GBI BT
soro b S 51 AT ki a4 agls abada Vs s | claaze (18,0 e sy

..Ju.l.s.f.g qJ'Aé DL \) «Q‘).)Lé Ljﬂ)} M “_SS\J«.W\ AS\AELS g_ga j\ [ LQJ‘KJLEJ‘H Lguf)""ﬁ)

Default parameters’

Ambiguous parameter signatures’
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\or ol 5 wlyi / 8 Juab

o SOl

ST oins D sius Soly o sns eslizal o sl e Sl b (el b 4 Iy, S ai

S anls sl Sos laoass 5 bps el Jols g e OBl ol pad 53 358

bj.w‘-;n RPEC ‘w\ [ "))LC\ anls AS‘-;:\:- R ;NM\MN

$39 S g
IS Kos sbaons 5 pls 5 olasih o 0Bl (iiu ol s pls 5 dls, 0Bl >
foSzs a5 Jlg, S 5l &S ol DoSomething oG L Jlg, S 25 el Jle sl x5 0

.w\ b.;\.u.v

procedure DoSomething(S: string);
var

X, Y: Integer;

procedure NestedProc(S: string);
begin

;nd ;
begin

i\'l.estedProc(S);

;nd;

‘w JL_::AJJ 3‘9_“‘5& S glome oL o)LC\ kD) 45‘5)\:- ‘C’L L.’. J‘})A{MJ}: kD) & Kald
353 okl 551 3 DoSomething o\ 5 Xl 55 s g5 NestedProc

5 ScanDate cgu DateTimeToString J\ s, « 55,55 sl pis,y 5 mls slale sanlie skt 4

& golsb

function Power(X: Real; Y: Integer): Real;

el b5l ] (X2 Real; Y: Integer)

")LMJ.) bA—MJ}M}J;J))ML}J [ \J.>-J~4\)L» uL}l\;\)\é‘Ajb)ﬁ\)bw&
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et JBLl ol slaal, VoY

Slaie o= code Ly sylpe 5l 00 s il g Al S abigs cdle S g )

Ol e oMl a5 8 sl (o mme sranlis L )l Ll s wjf@ 0P A

‘bJle .l out  const war o 5,5, SlS I S

(X, Y: Real)

(var S: string; X: Integer)

(HWnd: Integer; Text, Caption: PChar; Flags: Integer)
(const P; I: Integer)

N5 Jlsl ol a4 oy Sl 3 ol 5o al S el bl g5 5 e ol bl e
oy ol 5 bahl s badks cnd 5,88 bl g oo, K S a8 e e
1S G

procedure UpdateRecords;
begin

end;
mﬁmuy&\c\a \.’Jb) Aa,\:g;\\zaub)\;\u,.w))bﬂ\)\;@b\,\sjj)\ﬁa.:\.o.uﬂ\b)y

Foolsl (gulidlize

K g e MR 0 gt Al 4 bl
(out) s, \ (constant) <G (variable) s (value) ¢ ldis &ys0 4 b » o
out ; const var .S Ol s o 5 i value b sl sl e ganatas
s S m s Cal e by bl vab oS A
5 e (Sl gl ual,l 4 S S s s )\a&s o)l san (value) s lude sls el )L o
g5 oo b K g s b So e
ot 53 Ly «anlyl sl )by iy 358 e Jlesl A1 s )l &) o ot sty o
e i Lo b (o5l S alicale gl 5l aladlay 5 b b agle s s

K Jlol (var) e b lhl O po 4 Al g e
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‘Sﬁu\.ﬁ&jxﬂbgﬁ&ﬂbg

var) xe gls b U s (o 8 s <) (golade b el )L G s el )L LAl

Tela) ey ay e bl 8 Jloss w5 g Sl ds ahaely 4l sla by

.Jﬁw41'»)’»4\)%;@\j‘%&f@,\éuwéw\é\j

function DoubleByValue(X: Integer): Integer; // X is a value parameter

begin

X:=X*2;

Result := X;

end;

function DoubleByRef(var X: Integer): Integer; // X is a variable parameter
begin

X:=X*2;

Result := X;

end;

S lade a0l 5 e ——DoubleByRef — a3 il g Ll ails 3o 1y S amss wl 5 )
S e Sl B 1) el Wle Al aS S s ey e 1) 053 4 ead Sl e

var

I, J,V, W: Integer;

begin

I:=4,

V:=4,

J := DoubleByValue(I); //1=8,1=4
W := DoubleByRef(V); // W =8,V =8
end;

S cwl sl | oluds s 9 sue JUo,l DoubleByValue 4 8 I e S gai | 2l 5l s
L sslae Jlade 5 ead Jle)) DoubleByRef 4 a8 NV jae Ll . qsls (arass ol 4 luel s L

el aal g

Js, L @\—3 als 3 5o eas JUu)) Jlude b oS Joe L K S50 4 o100 )l S
L_JJ\})‘JNSJ\.‘AJ\)\MJ.A\)L&u)ﬂ&\)w&&u\.@J.S@JA.C‘&M 6!3.))‘.,\.3.&\
S Sl 5 a5l ol i s 6510 s Jlasl Ol i S sl 5 0] 5 oS K b

-'\-’j“@ bj.a.o.a u\J..uu k)"\ ‘)Jﬁ@j a.},u\?\fdaé.a\;j LQ\JQ-‘

By value’

By reference’
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et JBLl ol slaal, \OF

S ol 3 kS e dos Folal Ky il S Ky sl & e il S S s )
gst“‘;\U\J"‘""J“"'LMJM\JJ\C)\"J"’L}“)?‘}"“)Lf"“\ﬁ‘)‘)ij"'\“"ﬁ"\Jg&ML’jL;\J"‘
% @L»&ﬁw,f\ s e b g ess 3L GBS @\3 Ll K aw ol o bl 4

el od 0als T Jla 5o el cpl i ga go sl oS > s Juolvar b as | o

procedure AddOne(var X, Y: Integer);
begin

Xi=X+1;

Yi=Y+1;

end;

var I: Integer;

begin

I:=1;

AddOne(I, I);

end;

e 3 T lsie S o) ot Ll 5l sy

aS— 1) pamass b o)le K sl ‘J..Sc,@ Lvar ulb S owss S odel Sl
A sladlie 3 58w b asS Sl o Sleal b o &is sy Kt — 2l el ls el

.55 |53 5ls DoubleByValue(7) 4> 81 S o a5 s K DoubleByRef(7) (il S

‘J\—M 6\J‘_var Lguj"‘\)\" PrE- S J\—MJ‘ J_fb)L.w\ u\_.c\:-)\ g.,\_-ufj 9 L.hw.l—;\

st o 2Ll L K omwisy )2 5l 8 —DoubleByRef(MyArray([I])

X o L B

ol byl ol gl b b L e ol S ssles (const) el wl,l S

ol Lo bl bl K4l ol asl g s b oS 0nl 5w e i Hlade b el
4= var j’-“)t—i S— oo a |y el j-"‘)\e, K &S Q-.’.\ [EPRWE RS @\3 L Jle, S any
Sl e bl S0 o po an b n plan) e 08 s L) a8 Sl s Ko s

(0SS C‘J’w\ et sbiwes wily o OB s A oo

asy g aslbosla g sl b gl o 1, 0SS e e o3l LS 4 const ) ool

9 4 tL’.'J\ byl Sl sa U Jlsl il s Blas S eo 5o a8 leang
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)l 8 SysUtils s 55 5> 45 CompareStr @\3 4 by s 5 s Jle Gl aS e o3lal 8
el sa 0ols i o)ls

function CompareStr(const S1, S2: string): Integer;

sl bl &m0 an ail g e Xgd gad 03ly s CompareStr £y ;552 5S1 &5 L ol )

X oMl el

P9 S selok

L an 3 555 00 Lol (by reference) pla )l alauly 4 wize )l G asles out sl S
) s i e Sl ol 4 &S 5y, Jaw g sas gl iz ads) )l cout gl S
sy e LS S e Jlss b el Gl (2 5l wout )l sl

38 4z 5 oy Sas 4 e ol A8 s 2l 515 (53505 g Lol S
procedure GetInfo(out Info: SomeRecordType);
S Il o1 4 1, SomeRecordType & S Grie stanly Sl 5 ol 31, Getlnfo oS S

var MyRecord: SomeRecordType;

GetInfo(MyRecord);

S Lgs MyRecord <oy oo 5\S & Getlnfo Jls 5 4 slesls &8 o Jul &l » 1, MyRecord L
DS o ) o s AS e a5 aS 1, bl GetInfo sl g o &S Canl (g 2lS 5 abrios
oo oali ) sl AlobBO ope Jime Jly, 4y asb, J xS &S ) 51 L8 GetInfo sl Jlsal 3

&S e 5l31 |, MyRecord Law 3

s9dls W5 g0 05, ,\S 4, CORBA , COM uile Yo EIF s cbJas L b,Lbout sl il )L

)\A._Sg.,\_w\ rjy ‘J._A.SG_A J\.w)\ J\})L’ C\a &4;\) I 653)‘)#”&45@\.4) ‘k)"\j
S ekl out sl L

Distributed-object models '
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et JBLl ol slaal, \OA

EF V9N Syl

sle bb) L slass 6 51, & olasis ailg eout 5 const var b wl,L Dl TK‘“”

e gl (aal Slas s b Hluie
procedure TakeAnything(const C);

o aS Sl ok sl s p ) bl K a8 a8 e el TakeAnything r\s Ldle, K
JRQU: oy WW BN U g 0ok s hnumeral Cul K sl ol sl el B s

Oldas oLl ol - stz JIESIE flolan b g oo ozl Jlos b b S woy ol

ALl (S Hsb el (G dB) o g5 s b o] il s oo mbl S s
o Jlae s L s e 55 G sl bl 6, Jlesl ol &8 us o Nl

Lol 5l adin slaws Cg\s‘ ool 4 A8 e oolann] Equal (U 4 Cg\s‘ S g5 oo AR

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;

J;) ol aald u\.:)\.c—\ L’

type
TVector = array[1..10] of Integer;

TPoint = record
X, Y: Integer;

end;
var
Vecl, Vec2: TVector;
N: Integer;
P: TPaint;

s il Equal 415 15 slaglss] b sl oo
Equal(Vecl, Vec2, SizeOf(TVector)) // compare Vecl to Vec2
Equal(Vecl, Vec2, SizeOf(Integer) * N) // compare first N elements of Vecl and Vec2
Equal(Veci[1], Vecl[6], SizeOf(Integer) * 5) // compare first 5 to last 5 elements of Vecl
Equal(Veci[1], P, 4) // compare Vecl[1] to P.X and Vecl[2] to P.Y
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‘5'423)‘5&}10')[?:

L Jsb slaeniS i asl g5 ond S o 8BS axt; sla bl ST1 plaess odel oK

oMel gy cpl 5oy gl el (el s
procedure Check(S: string[20]); // syntax error
Ll ssa e Jlols sl S 55 el

type TString20 = string[20];
procedure Check(S: TString20);

5 Awlil ‘AJ_;@ iz s sh 5l el S ana; bl L &S say olel il e
258 03 5,8 4 il g5 .« OpenString
procedure Check(S: OpenString);

Joles string oS o5l sl 31 s 5o o0 2 {$P+D} 5 {$H-} L. sblial, & ls
Sl el )L el 5 OpensString \
58 50 N e Slarits w238 85l 6l s $P 5 $H .OpensString o\ S bz

S e Ol ) 5oy laas ;) 31 eslatad b sol g o i i

15T b gol sl

Core 5 S e el S e eslial wlyl b jmbl S a1 Gy, o LK

el (g oy gl b Dl o1, Ll & soas
procedure Sort(A: array[1..10] of Integer); // syntax error
Ll oss oo JlelS sl S 55 el

type TDigits = array[1..10] of Integer;
procedure Sort(A: TDigits);

L L;j;@.&a\)\)g@lj&uﬁbg dolis el gl A:.wa\f.gu

Open array parameters’
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et JBLl ol slaal, \Fe

3b 41T by gl )l

Jlsl SLSe oy b ab 4 b ams e 03l Cilliine slaajlsl eall a5k el szl

a)array of type s/ s \i s S5 Sl b all bl Kb e, K gl Nss

WJle gl oS eolan) zal,b (dlel s (array[X.. Y] of type s\
function Find(A: array of Char): Integer;
\)WQAD &34.3}?\) Lg\ a)\,\;\j:n)\jf\)\SA;\j&ASJ.S@ u)}\f—\Flnd\’Ld.scL gga

S/ Sl 5 oS 5 ant 5h al] sl bl o/l s oS5 4o
ol o et Sl il LSy bt s 5o el Ll i) Salis will ¢l %
spdeme & L) Sl saal,l das 31 iChar jolie 51 Glal,l a oS a8 s sl
sl Soelys Lg\_nq\j Gl o &S o bl Dl gl s pdy o ) (\-@j 4

P ¢ 5 Awlid S e Al

type TDynamicCharArray = array of Char;
function Find(A: TDynamicCharArray): Integer;

el e 0 Jas 5o 1y €y bal,h iy (Slus sbal,l ol ray Sledbl ol ,

PRI L S QU P IO I ¥ 4l szl (o, S an ol o
ES{RHE IR WP PRRNCHN I WZ S J RTINS Sal,l ol pen gl
=3ls anl,l o3l SizeOf U 23ls S ey 1, Length-1 5 ho s 5 4 High 5 Low
Hils 8 o s a4 sas JUo)
S anhl bl S 4 Slarass sl o s 35 ais dhals 4wl e s gl e
s 5lae 03 536 S
5 Wadly, an o oo var sl mbl b5k abl sl mbl olsie 4wl e gl

Ko W) Setlength 4 a5l 55 ol el wse Jl,l Ko els

e ol b S Il 1 5L abl bl Gl g 51 st S il et alyl Kl o
e dslen s, K b 5l sla,] asles
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5 e oS S Ll S e Jll 5L Al Sl bl S oo 4l al] K &S S
6‘-’“@.‘)1 Juol cde w0zl bl s --’-‘5@ sl wa) 4ty el ol 5o ) ‘*e.\j
A sfu'é

Ly o 45 WS e sslinad Clear Iy, Sy G s 5k abl sbabl 5l s sl

q\j&iﬂu g soze 6Sum@b}g,»>@uwg*s}g\»\j\ Q\)T&“; cs\,ja;c

A8 e a1 i slasl )

procedure Clear(var A: array of Real);
var

I: Integer;

begin

for I := 0 to High(A) do A[I] :=0;
end;

function Sum(const A: array of Real): Real;
var

I: Integer;

S: Real;

begin

S:=0;

forI := 0 to High(A) do S :=S + A[l];
Sum :=S;

end;

Wl S el S e saliad 5L Al Gl b 5l &S, Glaess, <3, s

o b cped 5o L GL all cbessly Lis S Sl el 4 1 5L all cbesssle
W %

il 5lg b w17 sl ol sl

Sl sy b an a5, Sl gl b a0kl las 4 cibly 5L 4l sl il
S A—e.‘ﬂ FLL S e, K gl oS el e Jlg, b Ce\-'f K 4 dilos )\3@5
50 ol 51 e bl 55 0l 4 1 array of const (2l s

procedure DoSomething(A: array of const);

A Jas il an sl 55 K15 e 45 48 e Dlel DoSomething o 4 Jls, K

ols! System 5o 55 &S [TVarRec .| array of TVarRec L Js\xs array of const L.

‘J}_: ‘CM t\y\)\ ngb\.a,c Ja\j;@ ASJ.S@ u\.u \) ML‘J‘)M&L.));) gga sl B
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Sl a5 1, ey 5 (interface) Loy class reference ( WIS « o il cans 5 o i o SIS

sl Lo s 5l & el 4l 5 Bls s s Solas TVarRec 5,55, 51 VType s

Sl Pointer &5 50 an ads laar i) (o g 4 thsd o byl Soslil &) p0 4 4ol

slanly ity Sl 5 AET Gl a2 (e 55 Jis) sauJ string & b 5 25 e

Aol aas D TVarRec s 550 55 |, Jos o550

Sl Gl S @b ol 45 a8 e eolisal pb S5 5o 23l 5k all mbl Sl s b

Sl g, IS e S ete sy ant ;) SO o 1) Az 5 e S sl ol 4 Sl a2l

Kl eas iy a5 SysULlS 55 (X g go sl 631 3 6\3 ol oo aS A g,8 s

function MakeStr(const Args: array of const): string;
const

BoolChars: array[Boolean] of Char = ('F', 'T");

var

I: Integer;

begin

Result :=";

for I := 0 to High(Args) do

with Args[I] 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(VInt641);

end;

end;

bl ezl (25a) @S Slpal s 5L ablsaisle Sl sl L1, mb cal wlpe b
‘JLA Lg\J'f .(JM.J\A.; 42.7-)’\.4 J@; M ).) \) «).Lg
MakeStr(['test', 100, ' ', True, 3.14159, TForm])

15 a1, test100 T3.14159TForm” 4z

Open array constructor’
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PP o S el

2 G polie S e sy b b S Shan 5o 1) 28 i el ol sl e L
ey Dlde So 3l wal b skt 4 aies 5lre (g )luis 5 const Do s ol ol g
g L ey sl 8500 el o)le S Ol 5l am 8= cde L1, bl el (2 3
ek el el b Jlie (ol 5 ams ass ‘,\J@ EARY

procedure FillArray(A: array of Integer; Value: Integer = 0);
e Jolae 5 sadly, ol ol 3

FillArray(MyArray);
FillArray(MyArray, 0);

S Iy ay ol 31 i 1 (5 3 Gt i K il e 8 ul,L el K
function MyFunction(X: Real = 3.5; Y: Real = 3.5): Real;
G I PO
function MyFunction(X, Y: Real = 3.5): Real; // syntax error

ol O ) Gl s wss pb bl el sl sl (2 i olie b sl
awsls (23 i polie Wb 5o sad oMl (23 e Hlade ol ) o b el ,l aes &S el

sl
procedure MyProcedure(I: Integer = 1; S: string); // syntax error

Kload s ABly g, KL S @.\ej Slas) & S 02 Al ek (2 A e ol

sa o3ls el b oy, onl 51 anS s b

type TResizer = function(X: Real; Y: Real = 1.0): Real;
function Resizer(X: Real; Y: Real = 2.0): Real;

var

F: TResizer;

N: Real;

Q\)}uﬂ;

F := Resizer;
F(N);
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et JBLl ol slaal, \PY

X s oo Resizer 4, (N, 1.0) ,5\de o)) 4y =i

O Sl Oole Sl Al e 48 W g0 2o (g p0lie 4 B Gt sla )l
ol K g5 5 bbb o) ol 3 (anls daade 0 bad 55 | «euls Shler is) s
o bnil B e an o)luke o x5l g5 s (interface) Lawly § (OS t\a-)\ NS slay Ly
A—e.‘j B S G R PRSP S &4 Sl aal wmals se 3 iy olie ol
sty S ) T (ol sl amals (5 G e a5l g g Ay et et b Slad
oed 3 L «ladly, 5 wly Sleal By Jisw (b2 Gt bl aalie b s, Gl beslso

Ol (5105 5l yw S99 2 8 Lo Syl

S e S 4 ead I8 e sy S o 1 (28 Lt ol olae ax ol
procedure Confused(I: Integer); overload;
i:;.rocedure Confused(I: Integer; J: Integer = 0); overload;

Eonfused(X); // Which procedure is called?

AS e Mg Bl clas (S 08 ) diss e gl 3 YL Ul s ) Pl b (i o

interface g forward slaodle! 5o o 8 s Syl

Gy ) S S (interface) Loy ik s b ossl wsh forward (el S 5, Sl
e polde (o ol o idiss e bl L forward (el 5o Wb (5 5 i el ol
oolie gols el Gy 81 Ll ez B (implementation) kel ciy s 5l aslg o (2 3
cilas (o interface |, forward el s &S @"\.@;T L \.a..ss Lb ol cpl sl o 3 i

sl azls

&1y 9wy Sle>! 5

A odds oLl Gl 213 oS ol i ol 3V sl J S sl ol 315 d1s, b b Secsy »

B39 L L) sy s el o 51 solinal U 1y ity s sl e L 35 e Jiie s Ay
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oS sl anals o 4 oy K Gl oK
{5 R Jsgssconst 5 i la wl)l Jlsl gl o 4, )8 4 olle
sl blae )50 bbbl b avass
sl bl U glaas Hob 4 about svar gls szl JLl gl a8, 8w olle
2l 5 ook Sose sla bl &S ) S sl ea g s Pl )50

2ol \evcpw g5 goae sl sl £ 0ok o S oo sl bl 4 ol

Lgd 03 8 4 ly gl el lste 4 sl g e gae

4\5@5\3 Lguﬂ\)\im‘ﬁ& solaza uajsu..uﬁ\)hja\.u )'\ASQ.,;)) Y gs:’\)’.'\JéfK:‘“
xS eslizal (o3 e olie 5Ll 8 anl e as 3 p 5 i Slade bl ool ) as

s 5le SomeFunction(, , X) ¢ 3 4 TR PES

bl 5wl oo S oo Jl)l oy a2 e b el s 4 &5 L)

J") [ a.)\.) Jb) \.’ ‘J\.ue Lg\j’ A&SJEQJJ
procedure DoSomething(X: Real = 1.0; I: Integer = 0; S: string = ");
e Jolas 5 slaglgsl 3

DoSomething();
DoSomething;

Numerals'

True constants '
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var I, J: Integer;
procedure Add(A: array of Integer);

S Sloxl B, Add Jlgsy )y s b asls o0 i
Add([5, 7, 1, T + J]);
el 55 95U Jslae o o)

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

Temp[0] :=5;
Temp[1] :=7;
Temp[2] :=I;
Temp[3] :=1+1J;
Add(Temp);

cﬂ\) ubL.& .o\.s‘,a.n J\.«a)‘ const L’ LQJ\'M"’ Lgujm‘)b u\‘,»-c A J.u\j;@ \.@.u )L: M\)T Lgbn.,\;)\“

p Al S a5 s el Garass sl 850 ) bl sl &4 Ll el K o

by golime glag s 5l il g e Olle wills 5L

www. Par sbook. Or g



www. Par sbook. O g

slo! 9 by o35

S o e 5 ot S8 bieols 5 s Ml 51 sl (WS g b S K
sl U al (OIS K olss 5 s ol 5800 sl el (IS 655 S slaalas
X a0kl WS
5555 So $lacks sl omnl v b S 5l b Sl (g ite Jol 3 als S n
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350 (g g odilsn oS slaize 45) Lte oy S e Jor — oS Ky slaalag
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Fields®
Methods '
.

Properties
Objects ’
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et Il o5 slasal, \PA

o9 — ol K asl s W yisu 5o e,lpe A2 53 S e s | g a0l

s e mb s S asle— ¢ 2555 )

Ly Lel sl 5 whas disle aeass Salis b 4 a5 st ails 5 LS, Ll
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oS g sla e ‘J—<i'> sl o sl alas xS tL”)\ S i 4 g e e K
s Sl L S e S s b 4 s Ll S il e a3l 5
1,100 ,lais SomeObject.Size := 100 (Jlte (sl 43S pla sl oty S o o5l o] oS 2o
Oy an |y a8 olan (i ms o (2rass SomeObject L 5 o0 gl oo Size o> 4,

. o3 SOmeObject”.Size := 100

oW £l

L) s ol ol 4 pU 5 ead el b g lekipns oS ol 51 S8 LS R
wals 3 S 00 6 L S (oS iy i iite el G mle 02 L S g8 G sl

type className = class (ancestorClass)
memberList
end;

memberList 5 c—ul s, (ancestorClass) s s s yuae anlis 4,5 » className S =
(ancestorClass) 31 ;1 .08 s sl |, —lace ol 5 buze daals jm — IS glasl
&) TObject sus oy 25 s ) wM;\L,,&_M K WIS S0 ol Lo S B0 o

aS ol oo W sl g memberList 5 4S8 (O\el asas |, (ancestorClass) ax ol .5 5 s

Constructor

Destructor '
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ol 8 63 ﬂ Classes s 5 3\ TMemoryStream

type

TMemoryStream = class(TCustomMemoryStream)

private

FCapacity: Longint;

procedure SetCapacity(NewCapacity: Longint);

protected

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;

Guie ol ) (TStream 3 s 95 slael CAel s &5l L (Classes g o C’é\,) TMemoryStream
DeStroy s « sleaiS o 55 die dhas Sl (goamie ol ss 5 o TMemoryStream Ll > 5 s
5 % o9 (Create _x, TMemoryStream .3 .08 o — 30 iy 85 L — iy 5 1,
‘\ﬂj& u)}_'é - }_'49 J_h b}_-wgs_AJ dA>we u)}\—p‘ 9 U_’\ )\ 9 0dw) u)\ A TObJeCt
Slae 5l ST o)l Tons Lmie slael (oS o) 5520 el apas b Tonzcblis

Aol b fab e 5o | « WIS glasl anly jise 58

il o) 5 &5 50 4 |, TMemoryStream 51 ala y S dil 5 oo« Jd sa aals Sl |

var stream: TMemoryStream;
stream := TMemoryStream.Create;

Private’

Protected '
Public”
Published *
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type TSomeControl = class(TControl);

s3b 4 LIS § g K g e aie TCONETOL 51 oS 48 e (el TSomeControl (b 4 WS K
L gamae slael wlg oo NS a5 00 )l bl o sl Sl 55 slael aen 1555
sdd iy w5 slael Wl g o WS G Ll S s Gy | sy Oyl 4 ol 5 03 S e
K 2 g TControl s suc iy w5 slas! asn 3| TSomeControl o, -yl 5.8 Gis |, W S

255 o S5 TControl S\ )

w%gy\&\é\.@u\\ajb}u@ tﬁjw W u%\wédb&m&)\w&mu aals
ol s S Hs sad iy w slaae aes Sk 5 WS Gl 3 Labw s 5 b e sl

TClass §TObject

el 50 S aen (4L L) ole s el sai (el System <o s s 45 TObject (S
soedke S oy L Al saiS o S S el K e 5l e e K g TObject
1S o O\el |, TClass (WS t\:, Sl ¢ System C. 5 TObject

TClass = class of TObject;
e 53 1 €IS mlier e (IS pla ) plsil o)l i Sledbl ) ey ATk o
35 0l 312 e o)) TObject 31 st IS (S5 s 5 L S S 55 S5 el S

type TMyClass = class

end;

L ol Jolas

type TMyClass = class(TObject)
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type

TFigure = class(TObject);
TRectangle = class(TFigure);
TSquare = class(TRectangle);
var

Fig: TFigure;

g 03ls Lawass TSquare 5 TRectangle ([TFigure & SV olie b Wl o Fig e

S 5 3l elial Uy 1y e sl ol e L (WS il Gl S S ol oy

a5 el s s/ ol g

type objectTypeName = object (ancestorObjectType)
memberList
end;

5 Sl (o,sl (ancestorObjectType) s o3 5 (6 sins 4wl ,» ObjectTypeName 5\~
(ancestorObjectType) 3| 4z ol .08 o sl ) bivs sas 5 o (\nals memberList

Ghls aiily e ot plosl ol aalpi L me was g Sose cal 03 sa BO o

.2l (published) sas jecie (glacl

DS ae b saiS o 55 sl T Xgd o suie TObJeCt < o2 Sl e t\,s\ S ool
Sl 1 et i S5 o laalny New s 5l salind b 4l 5o et ains sai 6151 15 (5,500
b et 58 SO 2l site a5 go gosle A b w30 Dispose I, b 1y gl 5 038
Sl L e ol iams e 2ol 1, S l las 555 6l S osb sles cass s el

g g Ao gl Sl eslil s e Slaras 4sdS L 850
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et JBLl ol slaal, \WY

W Slasl wd Olowe

private co_z 5,5, SIS 3l u_fxi L aS o)l \.,g.) Ol r\} & laasuin u“%& 2 B

WJle sl 358 0 01y olis automated |, published (public protected

published property Color: TColor read GetColor write SetColor;

s LaS aS uS e e W e S e Dhel Color 2U 4 (eas ) published ool Y
Cohls w8 5l Sanlo o (private) coses b sl (e (B K1y e sie K 4,55
o 5 e iamd bl 5l sl 515 SO ) Suuls 4 (protected) sas cblis (ot

e fimd CahlB oy 855 5 Suuls 4 automated  (published) sus s ((public)

3 1y s ol pled e cpl osa alb pas plase satS s o pae S el S
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350 bl {SM+} e s LIS &S o] b o 4 cazies (published) sac iz 5 3 i ,ob

e (PUblic) o o

(i i) 3 ol by LS el K &S cl g S e Gl sk 4
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type
TMyClass = class(TControl)

private

{ private declarations here}
protected
{ protected declarations here }
public
{ public declarations here }
published

Visibility |
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{ published declarations here }
end;
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Event handler '
Event™

Streaming system "
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Automation type information’
Virtual '

Dynamic "
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et JBLl ol slaal, \V§

J=3 51D S e 2zl dispid ol 3 S slols Wil g e automated Cools | sz S el

2o s (S 55 e disPid Lo 3 S, s 0t ool

e e Sl pamelagl L)l ID S oS remo oae b S Ll Ll cal a0
s yas 4 JllID S 5055 b 4 LlalS (sso ol s 5o 58 a8 S S e
s oW s cwole b aie » bu g as, W4 JL,IID o iS55 ) S5 aaly K aS e g
Sah it Gadty o ) gamlegl ol i Sledbl 51 AT G, el LulLs

Jw\aw Ah’-}’u\'&.ﬁ B \) «().ﬁ'uiﬁ B \.@.u) Uﬁ*‘*’\"}"\

JGo 4isly (Sl W™ g Forward (sl ode!

acally 55 6 s‘*’_"\"L’ sl J;Ju i S 4 class wbw%tf& Q)}‘;\Jf\

il

type className = class;

sl S &y ol so—asl sus il class 4S5l um &5 S slael | LS C““"
slas olis o S plas 5l el Gy S Ja s 5y el S cails nl s 'y

T R LR PP L FE Vi W SR WD A o> T
diely S S o3l (forward) 52 sl ssa alb wilg 0 Kos gy bl sl

type

TFigure = class;  // forward declaration
TDrawing = class

Figure: TFigure;

end;

TFigure = class  // defining declaration
Drawing: TDrawing;

;nd;
5 S el sam TObject 51 48 el sl oS sapdel b |, (forward) 5 o s del

forward '
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WY lsl 5 b DS/ Y
type

TFirstClass = class; // this is a forward declaration

TSecondClass = class // this is a complete class declaration

end; //

TThirdClass = class(TObject); // this is a complete class declaration

(FYSVIC)

.

Pl Az 3l e a5l 8l e ks ol Gl et Sy 4 8 Cnl (6 kte At A
(private) oy Y sane ks (S £5136K0 1) o mlie 2315 o lid « im) il (S

T

e G sl a5 55b ples sale el 1 als Sole 4 IS ki s w5k 4
Sl iy 5la) g b Cos Dlel a1 L8 ol il Ol ol S e 1 LS
SaS e 5l 80 ppde Lgs a8 08 e oMel TNumber o6 4 (S S 5 el (Jle

el Int oL 4, T 20s s K de o0 &)l 4 TObject

type TNumber = class
Int: Integer;
end;

Sl s o LAl s o W6 4 lel) a1 5 e s o Sl 5b 4 s

type

TAncestor = class
Value: Integer;

end;

TDescendant = class(TAncestor)

Value: string; // hides the inherited Value field
end;

var

MyObject: TAncestor;

begin

MyObject := TDescendant.Create;

MyObject.Value := 'Hello!’; // error
TDescendant(MyObject).Value := 'Hello!';  // works!
end;

5l saz (el TAncestor ol g 4y oo )ls oo & 1, TDescendant 45 Sy MyObject &S -y

TAncestor ;> sa— ;s (integer) alié 4 sl K olse 4 1, MyObject.Value ), L.\S 5, )
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et JBLL o5 slaal \VA

Value b s 54,50 Value saion 35> 50 TDescendant = & 53 Jld 95 p an 8 &S o o

A2l ot 53 (o g5 i) Al S b Sl a5 e sl ead it S
(FYEWY

Sz ol L) et S ne K4 0l S el IS S L ke Jls b b S s

e gl a8 Jae 0T (555 Rl e oS WS o o |5 (LIS ity oS e
SomeObject.Free

XS o Sls31 5 SomeObject s 1, Free s

Ao Sy s ilwosly 9 yoydlel

sledel ol S nisa o alb bl 5 oy Soas & g0 4 Baze (WIS el Sl o
e s Jadee plad ol o Ll oS el 5l un ol K0S o Jos (forward) 5 o
Jels TMyClass (dsl 4SS oz Jle )5 058 lwesly Del iy w8 K Loy 2l

:02\; DoSomething »l 4; s Y

type
TMyClass = class(TObject)

.[;rocedure DoSomething;
end;
gt b Jyae o |ans 2L DoSomething 4 Lye el i ms
procedure TMyClass.DoSomething;
begin

end;

Luly | (implementation) 3leesly sla iso 51 S a0 Klg o OIS S &S S o
oleosls isw 5o Wb N S gbaze el Gy e alb ey K (interface)

sl azls > (implementation)

Y3 PR I PN IR S SO [ VP USRS [P PR P FRE CIRTT

5 g5 e sl plal Sl an ol S LS 1) GO el el e lg o Jod
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bl s 55 S e sl gl S s Sy aal snals el s L b bl el

Al oawsls

N 03 DS 4 Kos als 5 bdls, b oS asl lsy sblasl, ol wl sz sl
sl sl Cedd
reintroduce; overload; binding; calling convention; abstract; warning

4l s calling convention «a_z\; override L, dynamic .virtual .l 5 . binding 5 >
platform o5 . warning , <o\, safecall __, stdcall .cdecl pascal register

.2\ library \; deprecated

> inherited .S . La) \M),\_g. O, olwesly 5o gl oy i inherited cu0JS o3,
e Sy ol inherited 5| ax S sss e a5l am el s b b o Gyl
o) il 4 — s s malm B L crols S a gl b Jb s ae gl 3 S Sl s
e sl 05 n SLET ¢ aome e (IS oy o U5 b ot pla) piae (s i

S sl
inherited Create(...);

Ja‘?@\ﬁ \) J})‘sﬂ Create‘b‘yﬁ@ J.h\.b B VoY gga g_,mj’.: B

ae plae an ol plea b s a4 asl aalis 5525 slawlis o inherited 5l s LGN

S die dey Ll 038 0 o by e inherited (Il ) 55 a8 sl ae
Jla sl 00 s 3 Jamms e Wl L a8 s e Sl b el )b oyles

inherited;

ola L |, (inherited)  JSs)se oaiile Hsms cpl om0 &0 [CYNS WY W T W

Klgi gl 3 s g ean Jle)l W55 4 a8 ol L

Polymorphic"
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st Bl o) sl A+

Sl cwlons gleal s o) 5o aie aS a8 e oylal s 4 Self anlis e K soleesly gl 5o

ol 0 83 55) (3,l5 sl Classes Cos g o &S TCollection ) , Add e s 3\wesls 55 5o Jlae

function TCollection.Add: TCollectionItem;
begin

Result := FItemClass.Create(Self);

end;

S ol gan 4 S sl a3 FitemClass alé Jaw 5 sai o)Ll (WS s |, Create s Add sze
3l S (s TCollection ¢ 5 5l a1y sl b TCollectionItem.Create ...l TCollectionItem &
el opl S e Sl ol a1, TCollection sy » i Add il sas ol sl 3 Add &S Ll 5, ol

el 0 5 5 e o

var MyCollection: TCollection;

i\'/I.yOoIIection.Add // MyCollection is passed to the TCollectionItem.Create method
i dl g e e Sl pl sl s same el S slaie 31 (S Soly 5o el S
ool i Sledbl 51 a8 ), oS lay o s Self.Identifier &, yo 4 ol sae anlis

Apled b Jab ead 5o 1) €S saaey idy (NS saaze 5o Self

No Sl

Jlaf 515 o s5lmn 5 by slosie sl Tl U il (25 )| Silin] a5l 5 o W

Spdge 63k )y Sy i ol oazal O e w3l e gl i o> § gt Gy i Sl 5 0t

Static’
Virtual’
Dynamic "
Overridden '
Abstract ®
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VAN Ll oS/ Y b

So a8 Ly ks K51, (0533 L) Ssls IS s Sl sslaie S g Sl s ite S

25 Jlb (3lesly 2S4S WS e et (Gl 55 plonl 5 e

S ! (SR

w‘.zc,‘)kc\&s‘gjsC,\};‘.\)&;m\m&.édgﬁ.m&;m\u'o}&)}@u,\u

Aiad Solewl Draw bz 5 e o iy LS 4 g5lwesly

type

TFigure = class

procedure Draw;

end;

TRectangle = class(TFigure)
procedure Draw;

end;

ole13 50 a8 s L Soliad e K Sloal 3 amcs amy a8 VL s s sols el |
Ll oS o (o)Ll ) tb,)\ TRectangle WS 5\« o2 S 4 Figure sz (Figure.Draw 4 ¢
TFigure Figure iz sas el g5 125 &S o slaxl |, TFigure ;s Draw g5luesly G55 5

o

var
Figure: TFigure;
Rectangle: TRectangle;

begin
Figure := TFigure.Create;
Figure.Draw; // calls TFigure.Draw

Figure.Destroy;

Figure := TRectangle.Create;

Figure.Draw; // calls TFigure.Draw
TRectangle(Figure).Draw; // calls TRectangle.Draw
Figure.Destroy;

Rectangle := TRectangle.Create;

Rectangle.Draw; // calls TRectangle.Draw
Rectangle.Destroy;

end;

Sibxe 9 by Sie

o oS Olel s s |y dynamic | virtual sl (o5l L Lo s S$ sl 6
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et JBLl ol slaal, VAY

LL}“M(\J-"\ uLA)) k;!ﬁb t}: 3 g @\?\Jﬁ‘w\ oAl ddowe wj’.: 456)-».4 g.,\ﬁjjh.h‘,.w
L;)'L.ﬂa:\_.% r\A_SASJ.;S@&”;u” TR 0 AL el ty e ;,\3:'-\]6 53 s sl £
a5l Jle

=l override Dkl S .0uS sume el override clanal, U1, ol caze K sus i & sl
Jloe 3 aal adate (sl anals ) alams g5 53 5 Lals 2l g5 5 i 5o b el

el oz U w5 3 WS g s el sz el TFigure s 45 Draw sz « )5

type

TFigure = class

procedure Draw; virtual;
end;

TRectangle = class(TFigure)
procedure Draw; override;
end;

TEllipse = class(TFigure)
procedure Draw; override;
end;

u’“'\gfé‘) ty ASLQW OJJE )'\ \) LQJ'L?u s & C,\}:'-\J.é Al g XS oas sals SU C}{\Lg

var
Figure: TFigure;

begin

Figure := TRectangle.Create;

Figure.Draw; // calls TRectangle.Draw
Figure.Destroy;

Figure := TEllipse.Create;

Figure.Draw; // calls TEllipse.Draw
Figure.Destroy;

end;

.Ju.:\j;@ LﬁMMd}-Jg J.s.)Jg wfj.:)\ﬁa.).w JL\.: J.u\j;@ ngl:uﬁby Lg\.h).w\.@.u

W U9 O ] P U KU\ V0 S S G S KL AW

be »ly 38 ik

oo e oleal 3 sleesly SLIBE (V5% \.@j s Joles o lialia ) oolme Lo sz
slaawe a5 Jlo s ams 0 planil (il ang oo ) olme slaase Lals BNl 2l e

S o (g3 lwatg oS o3l 6l Ly
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\AY clasl 5 L/ V L

S oS Gl dman S S, (laesly sl s cn kb ol Glaaie (S b 4

ol 253 o NS Lo 5l K o S LS oo el 1 6ol 2adlal sbae 4L WS

P M‘}}- Xed gaw \.’}: LQL&J.«.A (-r\d‘yﬂ@ JLL: gb}\ @j\@"‘\"‘ (-r\d‘yﬂ@ 03 p QJ\A;

Sl A gl 30 duzme L &

QS i Saose die K olsie a4l LSS bl slaal 5 oae anlis e K el s ol

o) 3dme Gy & 5 53,5 b e g,)}ﬂxz;\é,@ L el (WSS 4o | override L)
‘CA_.H\ Al dghoma &Lﬂ\)}bbwr\) AS@B ‘J.;)'Jéw%).) 8‘3-)“)34&).5‘;‘60”

type

T1 = class(TObject)

procedure Act; virtual,;

end;

T2 = class(T1)

procedure Act; // Act is redeclared, but not overridden
end;

var

SomeObject: T1;

begin

SomeObject := T2.Create;

SomeObject.Act; // calls T1.Act
end;

o) O e &S ol Slaae (o5l it o)l LS ola laca Cs\.a reintroduce Lo,
Jle gl 050 o0 i el
procedure DoSomething; reintroduce; // the ancestor class also has a DoSomething method

sslaulreintroduce ;1 .S i 03U wie S LT Jasse ol die K dplg 0 4 ol

www. Par sbook. Or g



www. Par sbook. O g

www.SoftGozar.Com
s JBLl ol slaal, VA

sl aS sla S 5 gileesly o S cwlg b oo ae S (@bstract) 5 e die S
(ST W) PR - VNS PRI P C- Iy VS SR v g SV LG W S e IS WY WA NP i

Sl gl aal suz del dynamic | virtual ;) s abstract Ll

procedure DoSomething; virtual; abstract;

VLS PES [ SICIN [P WS R

Ly (85105 5L g

el a8l el ol 53 a5d sume el overload slaal, 5l ealizal b Xlyp o e
o1 S3lmaine s ) (a0 5me Az aily axals 355 gl 51 ol sl gLl oad sams
Ll ol bl asSTl) oolwenly 00 3 (WO 50 e Glosl 3 .uS 18,0

.JJS@ Je cans calas ;,\);'-\Jé o Cﬁb Lg\.:njx.a\)b

WA S daze el w5 3 sl LIS s &T ax ol ‘-’sevls@ 6)‘-3§J\-3f~ L ol e S Jf\
28 eslaz reintroduce Lol )

type

T1 = class(TObject)

procedure Test(I: Integer); overload; virtual;
end;

T2 = class(T1)

procedure Test(S: string); reintroduce; overload;
end;

gbmeObject := T2.Create;

SomeObject. Test('Hello!"); // calls T2.Test
SomeObject. Test(7); // calls T1.Test

Shaibe S Jane gl U L as SIS de i L5 5 IS S ol

2wl (published) sas jzste e b (155 4 pamie ol K a3l Ll ol g5 Sl

type

TSomeClass = class

published

function Func(P: Integer): Integer;

function Func(P: Boolean): Integer  // error

25l e Nyt e 4 S LS s cools write | read glaoniS s sl &S G

S el 5 L mabb d 0l s 138, L e e Ky 5loaly 55 (6,138,
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\AD Ll oS/ Y b

((\...bdb)}@\y LQ)\J.?)\.:JM»M‘LQJ\K)\JJM b)\.:)JMuu‘—)&L\)\ Q;h@.\- Lg\j J.S)\ng
.ML&S‘\BJ-}’\A?MJJ\)

Al b-)\;jLM &-’ u)}\._;‘ J.S@ G\.Jﬁ\ 6&.))\.,\5.4 9 .)\;u\ \) ;\.»w\ A.LE) LY w\ Lg\"}iﬁ X ‘bJ.;jLw
b Jle 8 g 5T constructor 4S L Ll ol s, K odkel

constructor Create;
constructor Create(AOwner: TComponent);

Hlade > el aS ol L aS eola register > 3 i olsal 3 bl 3 51l el
o1 0505 5 Ly 9 e ol o et (5L 1) gl S el S a8 pad e |y 255
il S a2 50 gm0l 55
Aol el S L La oS oy Lol axals szl G 5 ri Silg 0 NS K
Fom e Bl edisle die o b K sl gl i (ol 5l S Create szl Slosl
Jle gl oS olexl 31, NS

MyObject := TMyClass.Create;
Ao aly o5 cbals aea nolie s e Larads 4y o) 5 N s b sl ) r)\J 2,4l
L acs, gbads las 5 das oo (2eass ums&;,,fwu\ sbals 4w 4 1) nil (olas .
elosl Lo g 1 i oLl Loy sl (5lonls 3 0 ets Slagide R 45 JUs
PRE WP T I P W P B P BY T v W SO ) P P VPR 00 W A P W
g A B gl s sl (o)l 5 sas dible aiass S5 4 oS Lo aple)l S

4y Destroy saiS oy v S G5 plimal o g eas )l w%t\a.)\&;)y); S sl

Db ol b el i o 3 sl s sk
ot 05 ol B (NS el )l Sl 4) 28 pla )l Sl sl el S S S

£ b $9) e 3lw Lg)'L.Ha.:L,i Pr Cﬁb Q\)}uﬂ; 6\ﬁ\ L s wxsle (L2 ) .).de sl

G50 Lo ot K4ty S 1) et ()W) L) plasl o e 5 S pn s 0l s
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et JBLl ol slaal, YAS

)Lm-\ ‘g;ﬁjf bvb)b&é\f\ Lg\jinherited [ 3)))4&.\5\.’&}4 B ‘wa t\:-)\&

el 82 0355] 2l a3l 5 WS 5 Sl Jie bl 5o a5 e

type

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;

;nd ;

constructor TShape.Create(Owner: TComponent);

begin

inherited Create(Owner); // Initialize inherited parts
Width := 65; // Change inherited properties
Height := 65;

FPen := TPen.Create; // Initialize new fields

FPen.OnChange := PenChanged;
FBrush := TBrush.Create;
FBrush.OnChange := BrushChanged;
end;

Slaas s shaie ol S p ediile S o318 sl S0 Jae odsl Ysans
S e ads) mojlade |y w33 S o sk b me sl skl o 51 e el 8 S se
SUs ol amass s ot Sy sl &1 il o)l o5l a3l S S L o
& (S 5 S So bl gl ) mil (o5 gll 1) Jho Jlade KL aakd el oS e
3 S0 55 oml S e 3l (sl ) ) Unassigned b (a2 ¢l 5l ) )

B L jio s olie glimal 4 addl cas sl O (goleesls o auls 653)\.,\.’0’.4

L oosa slasl W & awls S @b sl as gl virtual &) 5o 4 oo el suizle S
Slreaslu (IS plasl olsil b s (oS5 p s ax S o dalss olae Sl saisle S
wales BLals ol L Wl 5 a8 plaalslale m — Ll coypun Sl ol (5l

(doled alaade Jzb e o 1) €IS Olela )b isa) cams oo 1) =258 o
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\AY el LoD/ Y Jd

.)\)T\) w\é\bﬁ\:-)a.)j U’“")\ BIL a.;\.a\?\JSAs‘;:\:-)J \) ;w ASW\ Lg\"}’ﬁ M‘aJ.A.Sg_,\.:JM

sLel destructor audS b Ll vae, o 3 4 oy S odlel ani bt 56 SO kel a8

:43‘9&-; Ju.l.’- "5‘9‘:‘_;“

destructor Destroy;
destructor Destroy; override;

oS S a8 ol LS elad register o 5 i olexl 3 sla) 35 b eaiS cy 5w
S 905 DEStroy sie WIS p aS 358 o avo g Lol il anzly saiS o s S ) i Alg e
So Sl sl A el (6 K0S (50 b 5 e3588 i w 5 51 ol s es S UL,
Sl gl S (el L) pla ) wsad e S 4 el oS o 30
MyObject.Destroy;
ol saiS o 30 olwenls 5o sad cpnd Jlasl ol i loal 3 oaiS o 20 K S oy
S e 3Ll 5 s wns Ll 51 0an o 3l els bbles ) g i e
S50 55 0 eols Laeass o i )p &S Gloylo) o dile Hag ead Jhsl o i by

RE T RNON VSt UK IS WNY WS | PO VR BN S

destructor TShape.Destroy;
begin

FBrush.Free;

FPen.Free;

inherited Destroy;

end;

S i Glenl b e 0,8 e Sose s i S leesly o &S Jae o AT

al e st Saose s 0 w3l 6l Soose

olwalsl Sl S8 55 5 5b 4 Destroy w5 5ol e Sy slal b 5o slimad S ax ol
3laal3] sl s Destroy aS el cul lins 4 G cnl 3508 g0 0l ol o i
S e e v &S s of Sl awals Sobl ahas asle s Lok 4 S Sl
g sbads s o513 @ olie b io L) mas e 0 K sbals S Jlsl ¢!
5oz il sl pan o Hsb & i) sas wxsle Gl b &S 2 s Sojlal g5 5 S

o S Seolal g5 b NS g sbakd oy 008 Jas SN 8 eSS, )
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Destroy sl 4 (el oas a = TObject ;3 45) Free awe gloal 3 .ans il nil ,5lis ol
w.)d._.:su_.w ggs.: M_Q‘JPU )\J.& nil j.)\j.a a)\.:)Jky.a.’uLg\j \)u\.w‘\djw\)ﬁ wﬁ)&;

.MQ@

fb‘g.; Sk

S3laesly gt Jll Us ob & 45 bl Bl 5 1y b Jedl e ol sla

Pl e SIVEL 55 o Glaty o pods aen (g5) plin dte (g520/ (Ol 5 S5 A8 o
5 (s sl gy 4 gols c...;\; S CLX S o onlinal Hoany slaplis 4 ool c...;\; s
S g ool play glaize

So ol Sl am a8 058 e 3l ae K Olel > message slaal) ol gl b plag aie S

23 e o gl o S e e | plan ID 45.,\.3}@ FANON 5\ Aol s qﬁ'c@as.u—
t\}}\\.ga\f.a: itk Joan g ead (i m plag GLID Gl S S5 @E’c@as.u— VCL s\ =S
S e gl var gl oS asl s, sl ol e Messages cis s bl 5,55,

ey o Jle gl

type
TTextBox = class(TCustomControl)

private
procedure WMChar(var Message: TWMChar); message WM_CHAR;

end;

b)\.)‘ J—JJ u)}«éda\) \.hr\.’.u WL Le.w ‘CLLOM b\.{:\; @“f“bj Lg\j \.’ U,.de PL ‘J\»A Lg\j
1S

const

ID_REFRESH = $0001;

type

TTextBox = class(TCustomControl)

private

procedure Refresh(var Message: TMessageRecordType); message ID_REFRESH;

;nd ;

Message methods '
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592l Fo) e plag die K dame iy x5 ¢l override glanl; gl s iy e S

g_,&._.ijzﬁ'ty’j\ﬁab;JLLgASLQMQ)‘,JQ\)@LM&F\)E&}L&Mrb.&@r%)&:‘cﬁb
So o) LT aS a5 ams ealy pliy oS a4 e S S e it L plig ID S s 1S e

.4 | el override

f&g LW sjl..aoel.g

()3)»)3 LQ\J’)J’) J\.‘A sl ‘J.S@\?\Je\) @3)‘946 r\.a»).«.d.o\.s\j)@ r\.a.u).u& LQJL.;@.)L;

procedure TTextBox.WMChar(var Message: TWMChar);
begin

if Chr(Message.CharCode) = #13 then

ProcessEnter

else

inherited;

end;

e o 2y OH9eo A -’é\f@ L dle glan ‘CL’\-W b\fvb 6-»3.934-"\5;3 L S oo

procedure TTextBox.Refresh(var Message: TMessageRecordType);
begin
if Chr(Message.Code) = #13 then

else
inherited;
end;

oled b play s sl (NS 50 abds 5 b ) gt s 4 oS, L inherited | g
S asS e Sl ol )y plag 55585 55 55 4 5 S e Jlasl (e e olpie 41, ID
|, DefaultHandler s—. inherited (=SS 1211, sas 0315 ID (gl plig ate K o6 WS o

Kl ol 3 el sus iy s TObject s Jool 5o &S

s Ul b osss el S, Jas 2 ol 2l s Jol ) TObject s DefaultHandler s 5\uss\y
lwosls 1053 (2 5 i play Cu pie Kl 0 NS K WDefaultHandler sazw i s

Xl g5 sl 3 |, DefWindowProc @L'; VCL ] =8 ) » DefaultHandler sas 355 55 .08

ate 3l eali ) Ly Laelig (208 55 58 0 a,\;\,:'.\;wj,b@o)x@ru% slousls S

(g oh @5 st e 4 Caml oo, &l 4 TObject 51 &S Dispatch
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procedure Dispatch(var Message);

g Shgads (alsae del aS aal 5,58, K L\ Dispatch 4, sue Jl ;| Message el )L

el 2l ID S g5\ Cardinal
el ems NSl L) S Gl adi b 5l s 5 e 4y 28, L Dispatch
Mc—h&&b@ﬁ@)@\‘bb?bbwdu)‘ID L;\jr\zuMqu\(aMax\?\)AS

Xl ol 3 |, DefaultHandler s Dispatch s g5 c8l oais 0315 ID (gl 5 oolan

o ik S a8 Jo o WS e i | e o 5l i il K il opols K
Jhel cools & S o 5 st w3l Wl lisoe &S cul Ul Cu S
S8 Lol a0 Kaw 5 ale ans gzl Jaws A L ool L) posase
D g dlne im0 o3l Waadiin 4 5 aiS o wal o 8 SO Glaaaiie 4w e Gl
13 53 1 (g tam s aS Cre S Blas 5 03 S s &5 S pb Sy rols S e
Sl ) OHs0 & Cwoe K el o/ i g S 5
property propertyName[indexes]: type index integerConstant specifiers;
S o
e (6 pne i 4,8 » propertyName =
Sad e s i baw g a8 cls el zal,b el 51 s 5 o5 s [indexes] =
&l = 2,15 |, identifiers, ..., identifiem: type <G s (sl ;2 69 0 lan on
IR W S N «al,l bwoly i i Ol ) @@T
o Al e el 8 lasls o8 b ead (o A i Sl g S el type
Aias e property Num: 0.9 .. uobe cols sl
SLBed S iy iy i el gl .\l index  integerConstant L & =
Aol aas e Job s 5 1« il
5 (nodefault L) default .stored write .read ¢l»..S s 51 1o specifiers =

L read ¢lasu S ] 5 (,5 Cwd 1L Cuos del a el implements
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b buly gileosloy Lisw dimplements o0 e SMbl gl ) asb 1Hls |, write

(aoles abisde Ve Joad 5o 1) « Sl bwy

Lo cools (oudd G iy 5 iy o Lo s 00t g s b5 Lrols
Jlasl cools o a wlg @ Shas b sz Sl var gl bl &) 50 4 315 0
S Wl e Carols e syl 35y alible s Loy cpols Sy a5 ol gl Lilds o5

S 0y ol e S b S Lok el oL (K51 (6 lake o asly axsls read e

s Ll el ) s a L write oS o s S, read i e S rols

Lol 1y 5 B g e suilsn e i glaoaiS

read fieldOrMethod
write fieldOrMethod

ol U cwols ploe 4 NS plen Hoeas el e L s S o fieldOrMethod <5\~
ROWAI RN T OE STV
Alans 5 cwole el 31 8 b sl sas (dlel LIS olas o fleldOrMethod 31 =
SUH] PSP B W AP V- N SR g W LS IV PR WA Pty P B Wiy | L P W
Cmsgr S o e sl Gl WS S 4 Glasa (private) oo ses awe |y Al S
el O olae
s e ol Cwols S aal oy plas 3wl sl aks K fieldOrMethod 31 =
ae (o) epde b saz (8L e Wl g e sl ae K fieldOrMethod 31
D2 e a3 015l 8 51w (published) sos icie Cowols S 6l o i
S eolans| register
o @5 4l ame ol sl aze K fieldOrMethod S| read suS s K

e ols 5 lan 2l 258 o 5 oS a2l sl

Ancestor class’
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e JKLL o5 el \aY

oo b o ol sl e K fieldOrMethod 4 o\l write suiS s Sy o
5,8 o Cols & oles slconst ¢ el,b L ssly (o)lade a5 sl

ek eals el b Jlee o
property Color: TColor read GetColor write SetColor;

sea oMl 55 &y ee 4w\ GetColor s

function GetColor: TColor;

250 el SY -l 51 (K asle | SetColor s

procedure SetColor(Value: TColor);
procedure SetColor(const Value: TColor);

(.asl Value s\ SetColor )\ ! e )

st o e bl Sl eslanal b 2olade casly &\%)\ e Dole Koo Cwols S S S5
A &\_9-)‘ M\:- & L u4~47u DD & B atfjb .5‘9“64 a.;\.;\j:'- read ....S CJJ.@ B

2 ad ge ALl g Write a_x,..ScJ@ 09 8 S b e b ol Sleslatal b 2 )lade

Heading »\ 4 (published) sa_s —2ite Cools S\ |, TCompass b4 OIS K o Jle
SetHeading Jls, s b 5| 5 sa_i sa| s> FHeading o s b 3l Heading jlais .08 o e

type

THeading = 0..359;

TCompass = class(TControl)

private

FHeading: THeading;

procedure SetHeading(Value: THeading);

published

property Heading: THeading read FHeading write SetHeading;

end;
O grws odz ol glagdel -l L

if Compass.Heading = 180 then GoingSouth;
Compass.Heading := 135;

L oaes Joles

www. Par sbook. Or g



www. Par sbook. O g
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if Compass.FHeading = 180 then GoingSouth;
Compass.SetHeading(135);

siread Olles ol s bag e Heading cools (il b sllas g <TCompass NS s
Dlade SO Larass ‘Jf\{a ol 4 el sas JSKas FHeading s s sa o 3 Hlade o050
Iy deds lade Slal 45 9 a0 kils S, SetHeading e 4 ol s> 5 S 4 Heading cools 4
any Sl Sas SetHeading Jl sl . Sos Jlas! ol o pMe 4y 48 o o >3 FHeading a5

PSS W\ WGP IO

procedure TCompass.SetHeading(Value: THeading);
begin

if FHeading <> Value then

begin

FHeading := Value;

Repaint; // update user interface to reflect new value
end;

end;

sl ool O azlread suiS e K ble o odel S cols S
o K sl write ool s S Jele W mdel &S o\s 5 55 aalss (read-only)
oli ) Uy Suilenm bt ool S 4 i S Garass gl e (Write-only) g g Laas

Psd g s b (Dole S o ndsm b e s S

G 1HT s wols-

S 53 @dls o8 wsle 1y 2Ll a5y e T s o Sl mal Glacaols bl sl pols

S ol T S b Sy 5 IS K 55 sl 1S e

Je sl

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;

ASJ‘J_’-A)‘W\ Jb) \.’ CL’ ﬂ\)LM&A)L&A [ )\ka‘ﬂ\)\;w&wf

S ] GMs 5 g s pame — L F—baazy S ol 53 L e 4 ubl gbods

Array properties '
Bitmap "
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3 s D) Glal] Gbeaols S wlind w5 5 s 3l Kl e

S e o Lol s 4 Wl e s saenlS s ‘Lg\tg\j sbegols ¢,
el Hosal i sl L g5 s slaw oS wzly b L e read oS s S

09 8t Cmnnd b 2l 5L g s slaw &S ol s, wl s cwrite suiS s R

5 Hb bl ccwols Sl s e Jle gl .>J~§¢ o> & olea 5l const

X2 el &) 50 cal 4 w8l o0 Y

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);

Sl pres (e sl ] s BB ol anlis 53 S s pu ) bu g lal,l cuols S

if Collection.Objects[0] = nil then Exit;
Canvas.Pixels[10, 20] := clRed;
Params.Values['PATH'"] := 'C:\DELPHI\BIN';

Lol bl

if Collection.GetObject(0) = nil then Exit;
Canvas.SetPixel(10, 20, clRed);
Params.SetValue('PATH', 'C:\DELPHI\BIN');

‘Jusr/local/bin” sl e K 51 Al o (oYL Jlie 53 "CADELPHI\BIN' (sl 4y (S s )3
IS oalal

Cools el oyl 5o Sy a3 5 default slaal, L xlg o byl cools K i

S 8 050 WS Sl (23 iy Carols sl

type

TStringArray = class

public

property Strings[Index: Integer]: string ...; default;

end;

www. Par sbook. Or g



www. Par sbook. O g

V40 Ll oS/ Y b

objectlindex] w5 sl b ailg oo i sl azly (o 3 i Cwols S WS 4 ol
)= .ol object.propertylindex] | Js\ae o g laisl ) 4 a8 oy oo s Cols ;,T &
o5 4S StringArray[7] &, 50 4 Xl 55 so StringArray.Strings[7] «cpeies sad eols saegMel | (Jlie
Sl oty U i sl wahs (53 i Cuols K wly e s NS S sl s
o oslsen Ll 15 s (sle e 1o Sl 4 joe ol (Ss 055 SN s (25 Lt

Sl an ) GLasy (o s 2o b ains o o3la) Cos iz 4 Gl (aosiS s
AS index slaisl; 51 i) 2158 oy iy sline polie Sl oS a0 s 5o 1)1
i a S5 ] e 2147483647 5 —2147483647 alols o Coeo 3 il K ol 5
ay o\ ol write ;read boasS e il anzly G sl eaiS el K o 4 Ol

S gl 1S e 1 s il ol

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 0 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;

;nd ;

3 Sl e bl Sl ol 05 e o s ol Ko ST s S0
oy S lm il bl o 3T sl el ool read mb Sl oS Integer ¢ 5
M@)ua?),bqwu@zaés,\;qb‘M@\%wjm:w\;@mbj&'ds
22\ TRectangle & 5 Rectangle ax ol NG s oo eols s edel b s ga oo Jlasl oo s

Sogo ol o

Rectangle.Right := Rectangle.Left + 100;
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et JBLl ol slaal, Vaf

Lol bl

Rectangle.SetCoordinate(2, Rectangle.GetCoordinate(0) + 100);

oLl Ssvouss” z pai

Lg! VPR Y PR B VIR HiY 2.~= nodefault , default stored ol sblanl,
aals 455 (RTTI) =l ol g SLeMbl 481, glogur bl il el S, 9, o ngq;\;
SLac ol alin LT 4 aiS o i o5l slaosisS i o305 4 S o J S (i o

AL Xgd o e b L (published) ou e

S a8 L gais e K r.,.ﬂ\ L, Boolean s X, r.,.ﬂ\ [False .True | ,\ stored slinl,
Se gl s a S o ls S |, Boolean i
property Name: TComponentName read FName write SetName stored False;
IS S 08 e s, gl S a4 ol ) sl anzl stored sl > Ceols K S
b Camos 4 S o5 pler 5ol S L sl default clansl, ool sos 2= stored True
S gl 58 a8 8
property Tag: Longint read FTag write FTag default 0;
sslecul nodefault sloal, 51 i Hlude S Gund oo So)se default lude S Sl ol
aS ol Lo 4 cas e g5l sl s w5 g5l sl 4o nodefault ; default laloal, oS
Nt e Slomds Al s YN 5 Jho w85 polie as seze lis £ 5 0l 5 YL 20

LKl as 2S5l 6,5 b o 5s slnodefault |, default 0 ols o S K
s Dlaie SO c 4 bz 5 b Sl ads slasl gl ol sas e.~=5 nodefault

sl 550 (8 a2, g2) " 5 nil ao default

(published) sa— y2xte slacuols o Lil (boaiS o S K Al s a3 oK

= STL) asl sldefault jlois 5l osline cools S ol e 81050 00 S s

Component’
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S Hlode & y40 o) 5o il True cstored ouS Crs s (wzls 3 9> 90 default loie

Db g 0 i3 Cuols e (D50 cpl 53 058 e 0 D

X b Slty Slol,l clace ol & = oLl aeas s >o %

(3 g g 03 HLS Ay Sl caols K el s a8 @\f\..u: default L.l

Aol b fab e o | «al,l lacaoley o o)l goline sl

Saze SO § Bwols i

Lacwols JUal 558 0 skilsn | Cuols Jlal K a8 aseia |y o5 & cuols S el
s ek ) Caols SO Jasse e ieed e b WaosiS o a8 &S aims e 03l s
ot 485 g Fasge eols anlis S L 45 property S o3ls 51 6,0 Sl s el
23 LS A cools S (W plae L) (o aes mhaer i Gl B ol 058 eSS
=S el | (protected) sus cblis crols S L5 W K an gl Jls 6l 058
(published) sas icie  (PUDC) o s iy S o 1) Cools ol S5 oo sad 3rie WA K
«stored write read Laloal, o5l sily o comols sbdlal a8 same el WS
AS e JBU L, blae Sos0e 55t blanl, s ol 51 a cazsl nodefault , default
S By ol 5SS S el |y s 5 o S 6l e Ul S
A Gl |y s 058 oy S 5 i Um0 ) ol o s e
implements L., <5l aly o Il S (a8 ) cools S e s CL“ L
sy Bl a5 S Bl s st g 3eosly (sl dauly G gb 4 oS sy

S g s il 5 slac

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;

;nd ;

type

Property override’
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TDerived = class(TAncestor)

i)"rotected
property Size write SetSize;
published

property Text;
property Color stored True default cIBlue;

end;

sladlal sos ols Lod Cuols oS s o3l | b S o 43Lo) wrrite suiS s S Size J\a
(published) su— —ixie au (protected) s cblam 311, Laowols g CL.H Color 5 Text
CclBlue coo\s Hlahe ax s &S 0S o Ladie 5o COlor Cuols Jal ol 5 aBs o ok

A2l als il Sl a2l

Jal gl 4 1) Soose Caols cul po anlis K ool S cuols Kw by el S
(S ol ol plea b nas cuole Sl cpl Gliae 4 i ) S e e 0 S
ool 3l aal L8 el K il aS e i ) 75 S &S Cols Dol a5 e ol

A2l gt glmoanS Cre S sl oS s ey

S sz dslsas J b ol g sl sas s slsn Cols K eas grie OIS K s
Gl s, LS an e (LS oles) sas el g5 im0 5 dalsn Ssliad o)l cools
A8 o Ll 5l am ) o) 51 a8 e pasia | o] Caols anlis o K el
oS — ,La>|1, Method2 \, Methodl \, MyObject.Value 4 jlais K Lawass b oiles 5
4z |, MyObject a5l g5 oo o Ll Lazly azzls & |, TDescendant 31 4y S, MyObject Seplsls
slaoas T 5 X NS slaciols 4 b oS (GJ’” & Jas) au B TDescendant

S oy o T o s

type

TAncestor = class

property Value: Integer read Method1 write Method2;
end;

TDescendant = class(TAncestor)

property Value: Integer read Method3 write Method4;
end;

var MyObject: TAncestor;

MyObject := TDescendant.Create;
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W Olels

3o oo Npd ol (lil pm) WIS K ladeay o) Sl gl 4 bollee OByl &

DS o) S sl al Uy 1 a3l sz S S Gl oIl gl 5o ol DS
L) g lansl s 5l oslial Ly ol pmd cme (o3I S s ol o 3Ll ol il gl 53 ol 3
5,8 o ol ol yte 4 S oS oyl b s ine 55 e 3Y a8 Ll S e (ol

23 Al 5 class-reference g1l als lai biumd 5o cal 53 5 258 (el

Class-reference ¢4

o i ol b o pn sl i IS b S 0yl a8 S WS pla sl g S
Sy st R R

class of type
IS e 5 45 AS o st |y (Gole Eo 53 type anlil 5 eay IS E 5 type &S ol
arass | S5l typer 5l IS Oy po ) s sl type2 s K typer 31wl type )
5 ol Sl typet g 5l WS

type TClass = class of TObject;
var AnyObj: TClass;

g5 S i) 25ls &1, IS 4 gl S g e 45 a8 e Dlel AnyOb] U 4 (5 e
SV PPN P RV & bl cad U e S odel s bt sk 4 Ll 55 s class-reference

Hepd 2nass Class-reference ¢ 55 » Sl e 4 il s

Metaclass'

www. Par sbook. Or g



www. Par sbook. O g

et JBLl ol slaal, Yo

o by e omizle el s e 03 LS 4 4,85 class-reference ol s & ) )

2wl b |, (Classes s 52 ) TCollection

type TCollectionItemClass = class of TCollectionItem;

constructor Create(ItemClass: TCollectionItemClass);

Ju 5 WK f""‘ sy ez TCollection 31 g & sas K ol ¢l &S J.dea el )

S Wl syl 4 1 TCollectionItem ) sl

Slade S — 2 b W S s b ol saile b DS st K aslss 0 S @K@

25 Ml g3 Aies s class-reference ¢lsil S Lol —cal as Lol LLalS oley 5o 3l 815

ol Ol 9 Lol

o5l el pl s sa sl 421 5 class-reference & S5l e Sl b wilg e snisle S

Js gl » B e ol axlal blelS by oo glae g &S, JL“\ ool

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;

Sl J 8 5l o5 an &S SsSe ol 4 bl ¢5Y class-reference jl,L X CreateControl @\3
slaanlis o ol o] 51 Sl 5 1 (oS saisle b a8 e sslinal byl cnl 51 b 52
4l Xl 55 o CreateControl 4 ol 531 5 K a8 o i | class-reference slas (S ¢ 3

Jle gl a8 s o) S gladay sul gl 1y WS
CreateControl(TEdit, 'Edit1’, 10, 10, 100, 20);
sl oleesly Lot (g5l \J,w aclass reference ;| sslazal b suz sl 431 5 claosisla

5ls uf...u class reference ! 1 o3 g5« Sloxl b bu g sas Jlas
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A Sy Khos

S o 5 4 45 s 1 e &l TObject 51, ClassParent 5 ClassType oG 4 plasae WIS »

€] e S a5 il S et K abanly g s IS et S S t\’u\
S Fom S Kl e &S 31> S s 1, (TClass = class of TObject 45 \>) TClass
o2 da o) 4S5 e )l | InheritsFrom ob 4 die Ko WIS b ed 53 598 (A B
o) o U s i e e lodd Gaseie WS K 5l e plyal 3 aS Ll o s L aS a8
osb Ll aSoss o oY Sk a5 Npd e 03 LS was s sl Shes bou g b
25 o3 i
et Sl ol ails G el s ans e ol | sy £ gy 0 S S e
Sole gl 003 S
object is class

|y True sl o olass b 5) S L dlass Loy sos ek (LS 5l slala, object 3
aoalys False 4z cazbnil i, object 81) . xls 8 o 1) False &0 cpl i ss 5 s S ooy
! 5SS s aal ol gl B1 gm —aal s U class | object sax el g5 31 (s
Jle gl a8 0 5 blolS llas G —asls 6 Ko 6l

if ActiveControl is TEdit then TEdit(ActiveControl).SelectAll;
5 =S L TEdit 51 sladsy aS o oplal ol &5 2o ams glid a8 ey ol 5l am Hsnes

(a8 oo Cre s Jds sm) A8 oo au B TEdIE &4 ) aie Kol (2l 3
Oole ams e ol | st s ganIBas s

object as class

J ) ola 5o class L g5 oo ol & (W ‘x\aﬁ@j object \; LS, e 4 t\:,)\ Y

el mil U ocal ol ol 3 51 SO L dlass dwy 4 sas etz OIS 51 slads s i\ object
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et JBLl ol slaal, Y.y

s a3l Lo .U class | object ooz sl & K s plo bl K O )0 ol w0

Gl it e amt BlalS s S —asls 6 K b (S5 el o sbgs 5l 3
Je

with Sender as TButton do
begin

Caption := '&O0k';

OnClick := OkClick;

end;

Jle sl

(Sender as TButton).Caption := '&0k’;

N sbu

Gy S e Jae LS 6y bl sl a4 &S ol (a3 le K 5 L) e oS e K
Jie sl s el class adS s3ls bl oS e S
type
TFigure = class
public
class function Supports(Operation: string): Boolean; virtual,;

class procedure GetInfo(var Info: TFigurelnfo); virtual;

;nd;
Jie ) s sl class b sl o2 WS s S el o w5 e

class procedure TFigure.GetInfo(var Info: TFigurelnfo);
begin

end;

45) 358 g el 3 ol 5o e S S e ol |y WS Self anlis (WIS aze K el s o
o) 3 s skilyil 3C LS oz S1(asly el sas Gy ol 5o &S S 5 5 Wil e
ol ay o gl Self ) asl g s e 550050 o dalsa C w%@" 5 Self & 5 g0
a5 Lasassla ol 3 6l ol 5l sl o bl easS eolizal Sl 5 (o 8) sladce 5 olss
et Pl S Ly (S o)l S b 5l il e (oS e S S ealinad Sis OIS

g g0 SIf e o o (IS 358 0kl p3l e 2 gl )l K b 5l &S Sl s s sl pal
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2lo 31l e 4y aly S b sl e R sl b s a8 Gl el K
Gl U ans e o3l bt 4y oS oS Jime bl sasils 8 S a1 Ll S sl L5 g e
b il ol aen clal blamal & Sl o] 5 oS s elimad ey e 5115 2l Jb s
A SIS s a5l g5 o i slalinal 5 o Sxey S sl e ada s VC)J‘?’ 51 esla]
Plo & ol a5l s sy sl Sl Kl e cbiiad G k58 Sae dyan S

.,\SJ» D gul oo a)‘.)\ AS@\.:- JQQ L;\ALEJ Aol

s\.w_.w\&g)kg.)? )}Q\f\yéu\b @LQJ S onladl SySUtIIS Cwo g )\ Mtj&b@ﬁ
A_AJL;.u\sj&qojycgﬁéﬁ45,\3,2.,)\;\,“\;;wﬁu\ywu\h&.x,ﬁ@&g

S oLl Ll 31 Sl 4>

a4 ol oy e s 4 Lzl oley slallan il ol 4y ol b 2y Wl
S 5518 Sy ax 5 apa ool LU 5 Gl o2 (Do Ol saes 5l 5 eas b e
Sl s s 03,8 4 alaies 2 b 5, ol 5l S e b 8L 1 ol tes JSul sl 4
5301 038 Gt b oS Sk a5l cblis 503 iy olSel s o 4 L il 500 oS
Sl a sl o g Dl cp) Jes Lo el 4 Sl try.afinally | try..except s S

Aad o g 4y b ge

il el 5 05050 ) limal g e

] [P < UG [y L ] U S R O P S RE O KL NI
(sl 08 085 a5le) el 5Lz Ylaas ! Walls

\

Exception
Exception handler’

Inheritance ™
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et JBLl ol slaal, v-¥

s ifthen o) s 5o Ll b el e | aies sdomy S olbs bl ool
S

bodele i Lo opnlo glalul 4 gobs plas Jaall oS atasls oS Loy 2 5
e 23S s J S 15 L e 0S4 plaeys bauy

L g 03 8 4 Jele gt 5 Al J/0 lples gkt ol mla 55k 4 bl
M\?@éu&j‘dué\jw u\bw)jé‘jdjdﬁgﬂb\&fub}w)
a LBl aslg e et aal spm e (15 S 5Ll 2 5 48 LG S A e b

s el 5 )

try

AssignFile(F, FileName);

Reset(F); // raises an EInOutError exception if file is not found
except

on Exception do ...

end;

sl e o sl 4y Sy Bl 2l 515 a8 5l eslizad | a5 e s L

if FileExists(FileName) then // returns False if file is not found; raises no exception
begin

AssignFile(F, FileName);

Reset(F);

end;

S aS Glas S e e |y e 9 sla 2 5 S Bt o s 3 600 05t S
S (A o ealine] SysULils s g 31 SN L 25 g0 b gie b asly kile o ol 3 Assert s
oS ol sl oS al o el W PSS sl L3 52 e 3\o EAssertionFailed (gl

..r\.;‘,a.ﬂ b.)j )SQ‘M) C)

sl S ES Uil

NS a5l adny o 5 aslimal gl s s Ml Sos Sl NS asle Le izl clag 5

Cud g oo &S Exception (WIS 51 blzl a8 550 o0 avo g5 Ll el 10 oSGl el K ol sie 4

Xl B (Sl 0l iy 25 SysULils

Assertions '
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Y0 bl 5 DS/ Y Joad

‘J\._w LQ‘J—) .)._...5 Lg.,\_ubjj_f d\__m.:\y\_;- ut.w B \) s Lz u)‘j; )\ oalazal \.’ J.u\j;@ Lo

J.MS@ s.j)‘/.’.: éu\a) LQL&LL’- Lg\j \) ;\.u.wu\ t\y\ )\ Lg\‘")\j’\" SySUtIIS B J") Lgbau‘)’\:—\

type

EMathError = class(Exception);
ElnvalidOp = class(EMathError);
EZeroDivide = class(EMathError);
EOverflow = class(EMathError);
EUnderflow = class(EMathError);

aS oS Gy m 1) oty EMathError <L) sasls S sl g oo W conds asls glagdlel opl b

A5 o,lsl o |, EUnderflow 5 EOverflow [EZeroDivide (ElnvalidOp

|y Sl Sl & S e i 1y pbcaols b e ks @l 5 sl gl

‘J\.‘Aé‘j.w@&wwb)\{).)

type EInOutError = class(Exception)
ErrorCode: Integer;
end;

LyLwl o1l § wdgd

Sy Sleal b raise s Kl o | elamad QS sl elimal ¢ o S sl )

Jles
raise EMathError.Create;
ol 25 D50 4 raise s S§ B JS 5 5b 4
raise object at address

Swd By ;G o object 5| 4 ol aes o lasl 53 » at address 5 object &S\
LS ol adisdle fab nan 5o |y wlalized 3l s S e ad 5L 1) ool el
N PR SR I IRV S a6 L, K < Se,lal \!,w A3\ s ad s address S
ol oy 5 Lably Us S s iy o iy o g8l a8 i 51 2l 2550

S eslaza
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et JBLl ol slaal, Y-f

i T st e s RS s S o i 355 a5 i) K, S s
s oy 4y J 8 B opraise sy i 0 J S sl 4 S 05y shie K bau g
ol ul 63,8 ols) 4 o6 o bl sals 3 5 G500 4 1 RS (ose 3 ams g S
Sods a8 cal gloasls 8 bl suls § op 5 50,0) oS e e el s onls LIS
ity S s b Jle sl (ol snss 25l 5 Lleas 305 aen 5l i) ! try...except
A Hlude &S 5,50 5 ERangeError Ll S u..z..é\j LS oo Jors [eo S48 & I

JML PRy 2Ll K )\ C)\:- W

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

begin

Result := StrTolnt(S); // StrTolnt is declared in SysUtils
if (Result < Min) or (Result > Max) then

raise ERangeError.CreateFmt(

'%d is not within the valid range of %d..%d'",

[Result, Min, Max]);

end;

Ulas; b g Exception .ol soi o)y sraise ) gws > CreateFmt J—w 45 0S4
) e slalD 5 Lhs slarlig sl ol wjf\,b- cla g, aS il glons el

S asd e w5 a5 b a4l Co e &S ) Sl aw sad iy slaed Koo

Mwﬁwsjjba\)awﬂngW\&éx&w

Gl (Sas s K (initialization) »o)lade sy o bl S Hs0e 424 %
Wb &S el e SysULls s g 5) Jle i sl plaiy A w5 1, 5 5550 Az

Ll &_: J_f\ g A.:jﬁ\ 6&3)\.,\.’5.4 JML Oe Y ) @L%M Lo gomad Y Q-.’.\ )'\ J..s
Sl eas oslade sl s aen 4 ns ¢ (initialization) @8 el b e
soban sl ) e 558 e ad gL bl 5 sa esls awls —SysUtils ale

D gl g0 b)‘.)\) W vﬁ\.’).} ‘A.abjg B w,bdjw

Try...except ,gwo

Jle sl x50 0 0)lsl tryaexcept Ol s ol s bl

X:=Y/Z;
except
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on EZeroDivide do HandleZeroDivide;
end;

> o g EZeroDivide o\liul S as s U S s X LY U a8 o aw g ol

Xl 9> | 3 |, HandleZeroDivide ¢\ 4 55,

Sl & 50 opl A trynexcept ) gns o/ ol g S 5
try statements except exceptionBlock end
5 (Kot oo s o ) LadsS ps ahis b g 48) colay szs 51 gl statements 45\
22l 5 a5lee 51 S Kl e exceptionBlock
\.;. Q\)jx.w.: )'\ ngii.: o\l\é.: .

Sl g m;&ﬂj)%)\géj\*ﬁ}\)"bdgé\s‘ngW\ szl 351 gldlss =

else statements

.))\.) \Jj’j rjé)\.k;\ a.;\.:.;‘.);g_gi
on identifier. type do statement

So type (aaly o ume anlis » Wil g5 . identifier (s Jf\) o35 o\ identifier: &S >

Al o (5555 855 statement 5 Clalizal oLy ) 43, L 4 g

o> A ol S e | =1, 4l statements <. s c_‘é\j Ol giws dry..except g
Sdm Lo a2l J w5 sas s o (exceptionBlock) <l Sob 5l o sis a5 o Ll

Lvg b s ol 5o oss xSl 4l statements cud ¢l 2l b s bl K s s
Cmad 3l ooz glgal 5 @u L Jly, & v U statements < s raise gy K

05,8 o Oy slimal o) ), 2o statements
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type 4 ans o cillae Al 5o e | slzmad K slimal sasls § S g e Jie o)
il IS ol el S elimal (oS wasils 8 s

By g Jizaelse b a5 sl statement a J S s g ghash S s S 81

Aol sy e Ll s sl bt 4o ol

a0 izl oolal oasls S 68 s s 51 sldlas b o sl Syl 31 s
Dy g Jite Cand 3 ly gt )

try..except |y bl Sl 3 st 505 Lol VL Ll o 5l S s S
e 05l 8 o Sl e adlsl ionts e S 5 5y dan 31 s oS e
5500 oS Gon trya.eXCept | sins 4 w55 al il 5o () pms o | celse L
sdal s 4 tryaeXCePt | sis cp 5 5o S| s b e JUsl eas )y aen

.JuL:GA asls AALJJ.: Lg\J"'\ ‘Juv-r\) I Co g Db Sl 9 Juu-r\)

try..except ;s gyme wls L Jlss a5 s 4 aniy 058 Sy pie Ll S 8 »
bseas | slanal sasls § 4 J 8 5 5i 0 pU sl 4 S S ol 2 8
3l sham S, adls, 5 wly Glaplsal b ele anl b cnl ase o Jame )5 cud | else
P | KU [P I W P 1 Fo Pt o, claal &S > try...except s 0 S
s 4 J 58S 5 4y o 5l Destroy saiS o g 4 olex 3 K Gk Sl L s b 4 sl
L, Break Exit >\t Jly, & ole3) 3 K an ola) 550 o Jixis try..except ) siws 5l ax
LS b an v 5L elemal s S S 1 elanad sasls 8 J S a5 555 ey Continue

(25 oo o P

aJ._Z.;\.)Jf Oy 99 ‘J._.Su_a a)\.)‘ \) J.a_.,p e ') Lg\.h\ . ‘éLM\ a.;\.l.;‘.); U’Jﬁ\ ‘J") J\M B
'J\_;SQ.S_A a)\.)\ \) J—<.'.‘> @L.b\;) Lg\.h\.z.m.w\‘;ﬂhu ‘5)\.@.; au\.:.;‘.); 9 ‘JQSGA a)\.)\ \) J.i’.)f"" L;Ua\.:.m.w\
ol ol Ko slimal LS 5 sl 15 s e W climal S 5o aan 31 21 EMathError

Al 3o laml 5 oa Ko sanls § g ope ab lanl s as

try

except
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on EZeroDivide do HandleZeroDivide;
on EOverflow do HandleOverflow;
on EMathError do HandleMathError;
end;

| hiliz HLS ol a8 e anlis K el (S el 51 i g5 e el sl 8
o ot e OO ) oy S (5552 sl 2l (b 5o oS el il e o2 Kl o S e o
Sl gl ol g ol 4 3 g0 awlis s c&u B oo

try

except
on E: Exception do ErrorDialog(E.Message, E.HelpContext);
end;

slaoaih 3 by o1, gl » else b S m a | else Lo S Ll Sob 3
‘JLA L;‘Jf .J.ZSQ;A b)‘.)\ ‘J-;‘b.).“u' b)‘.)\ J).L, 6\;&-&»\#’\

try

except

on EZeroDivide do HandleZeroDivide;
on EOverflow do HandleOverflow;
on EMathError do HandleMathError;
else

HandleAllOthers;
end;

AS e o )lal aals EMathError S oS, plezal aelse b oo eyl 5o

L) 3l s 51 o (oee o Ll aals e sals S & chls &8 sl S K

try

except
HandleException;
end;

ol o cs\j Ol gws gl ams olge 4 &S, gl » HandleException :ys 5, > ¢l 5o

S e 0,lol sl o 5\ except  try

il 53
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et JBLl ol slaal, Y-

el » s & ol 3 aw s tLg-)\ S s sl Sl K s raise cudS 55l o8 »
P ASJ&.}@ aj\a-\ Ll a.,\l.;\.:; & A J.a\ u.:\ J..S@ J.J‘,;JL: J...u\; W b)‘.)\ J)-L Lw‘,.: AS\)
Sl a8 s S b L elmad e 4 5l Jaall puKe st spie s, b s K
izl oIS b 4 15w Ll 3y o5lacSy ol 25Y slimd S, slas 51w 2 L I,
;6—.«/ &_: GetFileList C’\._J ‘J\._w 6\J_J D9 J.b\‘,:- b.«\.’bj 9 HMed g GLM\ J-Jj))\-’ ‘J.»S b)\.)\ \)
0 e (S e s S b e 6 olul U1, T 5 esls alidls arass |, TStringList

S

function GetFileList(const Path: string): TStringList;
var

I: Integer;

SearchRec: TSearchRec;

begin

Result := TStringList.Create;

try

I := FindFirst(Path, 0, SearchRec);
whileI =0 do

begin
Result.Add(SearchRec.Name);

I := FindNext(SearchRec);

end;

except

Result.Free;

raise;

end;

end;

Cs g 5 45) FindNext 5 FindFirst Cg\ 55 3 e A8 oo ol TStringLList - .o S GetFileList
Pl assloie am plis S adsl asjlaie 1) s o b S e ealanal (Wiloss & 5 SysUtils
e 535 sl S A b 5T s Sl el gt e 31 e sl il
aS ol ol 5l el wds 4z e (W3] aia 3\ GetFileList — sl 4zl Som g ALl
Sgwd S o Ay S (20 e (Jds ol an ol s sl sy Sl 5 gt salyal
03,5 3151 1y ity Cod ) gms szl Sk cdns Fo sl S 810 e ol try...except

29l g0 SV 1 VPR G300 Rporoowe

PYPETONE LY W]

O Ut SO I EPUETOK <{ J P IN FE S Sl g0 255 el saily S 3 saz ol oS
.J_.;)\KG_A.; ng;\; ol sl "] g olsl lmal sazly § ole Hs il o) oS Sl
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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;

2J 5 ETrigError So, bl sasls § iy W) Tan &l 2 b s EMathError glau) & )
sl B sl elimal (S s ol 3 ETrigErTOr ) 51 (Sloasls 8 Tan oS > ol 5l .aS e

&) sl om) s 8 o 5v EMathError Lz S ogi el g osa e Jie Jol gl

Cal 05 S 0 55 ETrigError gLz & Tan 6\3 L&l w8 AR5 g ) Sosb 0]l 3

Try...finally ;g

ool saz oS Ollas S ) cols G is &S ssd iedae sl e les DBl 5
o) e S IS e S S Sl Jle gl L sl sas e sl S L Sldes
a4 b ssb 4 owins Ul 4S5l ke 5e g\ﬂ@;‘, i el g A 0,8 e s

S oslanal try.afinally s 5l asly o ez oo &5 cpl s | wal

35 ciabae Kl g WS o (315 503 S U1, BB S a5 608 48 oS w5 e
ams sl b s e S 81 a5 e s g 6 oS

Reset(F);

try

// process file F

finally
CloseFile(F);

end;

Sl 53 Sype 4 tryafinally | gns g/ 5l 5 S 5

try statementListi finally statementListz end
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93 statementListt S\ .uS o | 211, (try L ) statementListt &l ) siws try..finally sz
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S vl gl il g5 e 4S5 )5 HelpContext 5 Message r\s 4 2o Exception O
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st JBely ol sl

YVY

A8 e 5 oo Sl 6l a1y 59 ge e LB S

Append

AssignFile

R PES 75 Osn LB S5, 0,8, ae L S

BlockRead

g £ 5 0k RS g ) 0,58 ae L S

BlockWrite

SAB p el ol 6osS nls

ChDir

a5k BB S

CloseFile

il 8y bl s s\l cons

Eof

FEoln

A8 SU G m L S

Erase

SURS AP gl g osn Jb S ol Lb cub s

FilePos

..\})@J )\54) T L;\.B:J»b 6\_); ‘x‘b;@j \) J»b & 6)\.‘:- b)‘.\;‘

FileSize

AS e S s s BB L

Flush

Hils B e 1) 0as parie il K ol 6558 0

GetDir

el 00 pil 10wl o 3T s & il S oy oo lie K

IOResult

AS e ol (6,58 0l 5 K

MkDir

g e mte i b K a0 a4 JB KO Dl ws L S

Read

D ke ol am ba lawl 4 5 esls el s oo plal Read &S, 4 )

Readln

B o TU ey S m BB

Rename

A8 e 5L 1) sz pe LB S

Reset

S b5 en Sl ) s L6 S

Rewrite

AS e Bl 1, J 55800 5 S

RmDir

Sl ¢l a8 o ralr patis s a4 1) g 0o bl s Jb Sl o
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Seek

SeekEof

SeekEoln

B o 2eads gie LB S 41,10 3L S

SetTextBuf
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Truncate
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Write

Writeln
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)'\._5)\_5335.),_1:@Output,Input‘.).:S\ﬁ\qt,,: bl S S ol sl s el (Ll
M\a [ %9 \J"\j) u\)‘,w))\i‘d.gé)jbb‘xr@

AssignFile(Input, ");
Reset(Input);
AssignFile(Output, ");
Rewrite(Output);

Sl g a5 JeuS sl sl S 10 >o

aax Linker a=io ;3 4.S“Generate console application” a, ¥ L sui LalS
53 €€ ol b ba Ll a4 S L Ll sus oLl Project Options (sle 5\
Sleslecal U o g U gaslss 6l o2 85 2 (JeuS 48) GUL a5 S

2 S sl Wy 1/0 s\bs S Output s Input

A4S bl e K4 b a8 e O e b LB s, ST/O s bl Gy, 5 S
LS~ LS ess,s dlss b 2l a8 ol 4ty 058 w8 ki s Output  Input .

.Cuwl Write(Output, X) L blxe Write(X) 5 Read(Input, X) L b lze Read(X) (Jle gl .ozl

S e s bl o, & st b s b, ) S Gl o8 | LG as ol
S eslial U 5 555 Jas e s b6 S0 U Assignfile 5) ssliaal L sl b6 (aS el (A5 s
@\3 L, K a4 cwlsas 5L Reset | &S, L ax ol 552 54 Append \, Rewrite .Reset
Append U, Rewrite L 4 S|, LG 81 a5 05i o My sl S QL 1 8 o0 5

Byt M elimal S S Sl S a5 ULl S e eas 5L

EF LIN S L1

Sl sl 5 g0 o8 e Vol oS wien ol 515 1/0 slaJuls g5 oo gLl
Tt A s file o5l U g5 Oon ke K gl gh 03 p PIL RS GWERPIT Y e (ilens g flamd
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var DataFile: file;
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5 F e B sla bbb g, slae s LB ol cg\}.? 5 bJly, aen Write 5 Read gliza) 4
s J& !~ BlockWrite , BlockRead s\ »p 4z Jly, 5> JWrite 5 Read slo 4 .ok 3lns

.).:‘9.“64 63 )KA.Q \j\.) e L’ sals UYL‘L)\

o BB 5l sowists F

sails 5 S S i s asly sl by asm Jl e B LI slaeasls § sl e s
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S e gilweslo 1 ylnl (S A Sl LB e

@l 2 i s Close ;5 Flush dnOut Open oGS g iy 5 15 )3l sails § 2 S b s
Sl 5 oo 4

function DeviceFund(var F: TTextRec): Integer;

Sl ) gm\_ﬂ s .(Close \; Flush InOut .Open gs) Cu! 6\3 r.m\ DeviceFunc 45\~

C’L_) &—: gf““"fjf )\J._SA J._.u\.é.; A.Iz:-'}’u ‘) ‘50.‘.) é’- NEBL] stb TTextRec t‘y b)Lg).) J.M.u.u

Sldes izl jio G‘..fj Jldde 4 ol L5 58 o« TOResUt Loy oens a.,\.l\.))?j Sl Gl Lol

Assign sai i slae oy S ol s (asie LB SO L - L, el 08 Ly .l
J S ERRFCI @U wau‘ el Ll Ly, 5\3 Hle= 6U’u~)°T LU Assign Jly 5 A 5
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Text-file Device Drivers '
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BufPtr ;s |, e J=b 3L, 4y ool K oS s a3 BufSize s s R 3L el s

Al SU L, Name a5 A8 o 55

DevClose 5 DevFlush .DevInOut «DevOpen ;| -k Lo, mls Sz 48 ol (2 5 L Jle )
ey B4 O go opl 4 cdd (S Assign Sl o g ol o

procedure AssignDev(var F: Text);
begin

with TTextRec(F) do
begin

Mode := fmClosed;
BufSize := SizeOf(Buffer);
BufPtr := @Buffer;
OpenFunc := @DevOpen;
InOutFunc := @DevInOut;
FlushFunc := @DevFlush;
CloseFunc := @DevClose;
Name[0] := #0;

end;

end;
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Db Gl g Jpame LB e Loy s i b oal S

) s Cju.u Ja) B -)MS@ .)\;u\ \) Lf“ J.ub )‘j\ a.,\fd‘.); & 45&\‘,.:

Open ~U

Lo e e J6 S 03 S 5b sl Append 5 Rewrite (Reset s,lxkenl sl L s Open mb
JS—z5 fmInOut \_, fmOutput fmiInput 3| Mode a3 « J&de ;3 353 00 skils3l 3 15 KL
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S o) 3 S Mode s (o 0 )53l 5 Append 31 Open oS o) Zlas) asb o3 S asuis

S5l 03l s fmOutput 4 s> 5, Open

AssignDev . Jds crad 4y 5558 o sl g3l 3 s Sl La, @\}3 SIS a5l L o, sen Open

= 0pen ssu > s suiladl s by ao5lade S5 LS e o ,lade |, OpenFunc s s
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et JBLl ol slaal, YY-.

g_.,‘_di \J—fg-’ﬁf \.’ \J_?é.)))} C“’J Lg\j \) duﬁb)\.w\ .,\.’\‘9)@ Open C\a b\.<j Mode L)‘\"‘”\

A8 5 e o\ de Jaeas ), CloseFile )y, 5 Flush 5 InOut @\)s D8 el xS

InOut ~0G

SeekEof Eoln .Eof Writeln Write .Readin Read > )lsli—wl sla sy, Lo s InOut o

PSPPI APE J PRV p‘\l ) s~ b 35,5 45 ols Closefile 5 SeekEoln

el 3 BUfPEr™ s BufSize o) e 4 1, L SIS InOUt s s\, fmnput | » Mode +S »
BufPos )3 1, o ccpl ode .kils S go o |, BUEN 53 sa o il s> sla 81,8 slaws 5 a8
Sl 9 53 o 8l = 4 K O 90 4 BufEnd s \)J,a,;InOut@\:; ax ol A8 e 0D
InOut w\s «as\, fmOutput ) , Mode LS » .53 8 s True L, sl » Eof «ils S 5 53555

158 o BUPOS ;5 15 jio 5 cde 55 o0 BUPEI™ 511, BufPos sl iS1,\S

Flush é.gl.i

sl b 4 &b cnl s e 0l Writeln s Write (Readin (Read » s\gs) s Flush &\
BUfPOS )3 1, jio X5 go Flush &b sl fminput )l , Mode 3108 o J 1, e L6 3L
Sy s cnl kS I 1y 3\ s (s <31 5) amilasly sls 1S b S o o5 BufEnd
sl s 1 5L (ol gioma il 55 a Flush s ozl fmOutput ), Mode S\ .5i s 03 S &
Flush 81 .55 o a1l goy o Ljé OVl 5o a6 e aS 398 yiedae U caas 5o InOUt &b

YRRV R o B TSR peapconviy 1) ) PR U S AP VR R X ARV r\aﬁ‘éju@h

Close U

Lol Kb s e e b S U s 5a s ol 52 3 CloseFile s ,lu\el Jls; Jow 55 Close &b
Mos s 25 S54 Jls 3 45 1, kG as olis 5 Append , Rewrite Reset slaJls) sasy
3 Jes oo ol L3 ail fmOutput ), Mode 8\ (.ol p> el 3 1, Close asly s 5\
sty 5l LIS e S 550 e b S e 513 1, INOUE b i (CloSe iy 3

leas
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@ Y (@ S OO 5 oyl

Readln «Read > )l ladly; b sas o oila) 2 Sl 4l Ly 500/ ol s S 5
slalcl sladly, e oo o5l (92 5 Xpa Jsl ao 4l o S sbal,l 4 Val , Str
sl So sl o P R S 51 ] sl 4 > Rename , AssignFile Val Writeln Write
st as o g 4 e Szt 03,8 o sl 3 pls el oD s Jlasl (SIS
€ & e sara,; LY (s 6 4 et sana; ol i Sledbl ) @@T sl

Aol s 0 Jab o,

Table 8.2 S A e A ml

e b

'*'5@ )}E’m Heap (s, I, sleaz oals o3lul 31 S, 34U & Serdiloc

..,\S\ij@j \) StrNew \s Strdlloc )\ oolana) U aly R IW-L i J;:S\)\S J.a\.a S e)'\,\;\ StrBufSize

Kl o @2 4 |, w95 SrCat

..LS‘_;«: A.u.:\.a.a ‘) ALy 90 StrComp

AS e Sy as, K StrCopy

S o s3I 1, StrNew U Strdlloc 31 sslizal b 4l Lavass S, 34 K StrDispose

.x\aﬁ@jmjéQi\Q\)Jfa)L.i;\)m;@S\)w)& StrECopy

..ﬁ‘.))f‘;aj ‘) AL 6‘.@&\ A.gjfb)u‘ & StrEnd

S e e Aty K g &y ke wis U S StrFme

A e danlie Oy > s 4 G ol o ) 4 93 StIComp

.,\S@J..ar.ar..bA.gmee.;.&w))\aua:|>6jt§\»‘j,bg§g\gbw)p StrLCat

S o denlis oa 00ls 5 Slus Job Sl 1) axs; 5 SerLComp

AS e oS e wols o Slus Job S U, as, SO SHLCopy

..ﬁ‘.))f‘;aj ‘) M)&J}L StrLen

.ﬁ@@}‘a,\,ﬁmbéﬁ\» J}L&LM)&A)‘)J\MML{& StrLFmt

Null-terminated strings’
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cJ- A Cond WL..‘.&- O9N 0L o3ls L;J,,S\_,\,. J}L & 6‘j \) Azl g
StrLIComp

"’\.56" J"\"" “5"'55 Sy Loglaws, ), 4, S StrLower

“’\.56" Ll J<‘~‘> Slas; 4 as, K5l b S, ) é}L StrMove

.M)@ 4L3L> M heap S ‘) AL & StrNew

AS o oS A e Ay, S a ) ISl ws, S SrPCopy

&Saﬁa:\géﬁ\»dk&bwQW&;)&Q\)J&Qw)&
StrPLCopy
ey

-*U‘szu‘j ad; K ol 5 e eals ary 5 K alas sl 41y 6 8ol supos

..,\S\ajf@j ad; S ole s sas eals m)j‘;&a\b-)@,ﬂ@bg;ﬁwu\ StrRScan

..,\S\ajf@j ay, S ol poeaz ey S slas sl 4, L54_?,)\,,;;;\ StrScan

A8 o s Sop o b glans, 4l s, K StrUpper

O pp— Ly adbaia—s 55 (ol o &S a5l Jb ol dse (S 0 bas ;) o)lsl 5 luslenl @\}3
A ‘J\._w LQ‘J—’ -»Hu_ﬂ tﬁfﬁl Ansi- \., g_,qL g;’jj‘ c\}: @L—r\ -)MS@ LQ)L.—:&.DL; \AJS\)\S
s 9 Jole s 4 arly ol e S sz el AnsiStrPos @\3 StrPos <oy e

&Q.)fl)lfgslh&'&)

¢ |, StringToWideChar , WideCharLenToString .WideCharToString @L: i System &
Lol oty slaass) 4 (o6 & tte o SLE Glaazs) bas ol a8l5 e &l 00 S
i o AL Gt o5l jri bl ) BT Gl s 0, L 4 dislas cu,

Apled M 0 Jad 5o 1) «asly Loy (ol 1,8 as gams o gl o e
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Hgd oo C3L Ay g Jeame GLALLLS j3 5 as, 8 4 L &S g s B, 5 Jeds

Sledbl 51 BT Gl s sl slagss, 51815 el e S ) NS e b

el s |, iy Jas 50 clataly Kos cbasns 5 i, ol eslss i

Table 8.3 s 3wl sla e,

s

&b L Jls

Y WA N Y L o0 S u‘b‘j—f YRI5

Abort

.x‘:;@jo&zw’;&lqbdﬁo)hﬂ

Addr

.&S@@JJ\J}AN\)\)ML))A.}‘JM\)425\.‘:-)“;)1{

AllocMem

..M\:Jfgaj. \) ol 83ls sue u\,\j J)T

ArcTan

A ol True Jor oobe S LT 48 a8 o gz

Assert

AR e r\.g-u’\ SOR Sla s, e \, (unassigned) nil Jfo)\.d;\ Y d‘j,

Assigned

S e a5 sl 658y 5l ool U 1y sl lend Gy

Beep

P C)\.é- repeat L while for sz X 5 AABJ! J,.SAS Sl o cely

Break

--”‘-bg@j. aiy Kol paie ol K aime SIS i e

ByteToCharIndex

Chr

Close

CompareMem

CompareStr

e ol By o Sy 5 a8 e a5l L) e

CompareText

2 repeat | while dor o) i gam LSS 4 |, J S

Continue

--'\3‘-’;@_}. PR %‘)T S ) glanks | ani; 3 glar,

Copy

S oo Al | 4 l5 S e st

Cos

AS o s az, K 4l currency e K

CurrToStr

S K SR PRSP Gl

Date
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st JBely ol sl

Yy

DS e b as; K 4 |, TDateTime ¢ 55 51 (g e

DateTimeToStr

AS o s as, K 4 |, TDateTime g 3 & e

DateToStr

A e pmalSal b | g e S

Dec

S e 35T 1y Salis e S ) 4l aeass sl

Dispose

..,\3\.»45@} o) 0B .,\.Jy L;)\;g-)\lz.é-\ QT): AS\)GN).»T

ExceptAddr

s o ol Jlss

Exit

S o Areowa |y X Il g

Exp

A8 oo g gz Hlaie L, sl sl

FillChar

S b adgl po Slaie L g Hob a4 aBl eesy ame S

Finalize

A e has At Sl Lol el S

FloatToStr

AS@JJA:.»MJ&k\))}bw)\m&‘bwuw'wﬁ)‘bbm‘b

FloatToStrF

..,\3\.»45@}‘@.,\..:)\:@.&@‘)5w)&ij\ag\.m‘\{\)w&&{)éﬁﬁf

FmtLoadStr

S o S e x5 S S 0 b A, K

FmtStr

S e 5y b a5l e K e p s, K iz, S

Format

S e b 15 ol s bl X

FormatDateTime

FormatFloat

23S a S50 1y Saliys ine K

FreeMem

S e el S5l u“)’T 4 Solal Sy Sy e K

GetMem

GetParentForm

.,\.S@ 6)‘.,\;\0\) \) AALJJ & J\.AJ; j“; 9 )WL u\.&\;

Halt

Kl S e unsigned laie K &Hp0 4 Osle K VL a5, ol

Hi

s S e 1wt b abl g S anls s @l olaie o VY

High

ansge g Al S50 a5 e S

Inc

A8 e adsl poslaie ) G b 4 asly Laas e S

Initialize

,\,,\,._.f@ ady S o Lasie abl S o | a5 S

Insert

Kls S o 1y i s3e K s iy

Int

IntToStr

~v‘3‘>,§@j 5} @.‘)T b, S Jsb

Length

Al 8 e unsigned Sluie S o 4 1 ol Kl 4 <l

Lo

Low
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YYo

1O 5 5)lubal slospis, / N Joabd

S o s S8 By, 4 1, ASCIL w2, K LowerCase
ls S a1, o Blasl | Ll K s &ls bewdls lai 5S35 MaxiIntValue
'N‘-’;@j 5} @.\)T K o Cﬁ‘ﬁ Shheade s o 58,5 MaxValue
~‘3‘>)§@Je 5} Caant slaet 5 @.\)T K o Cﬁ‘ﬁ Shaade Hlids o 53 S8a S MinntValue
Kl S nl, Ll K s Cé\, Shaade Hlads o 5 S8 MinValue
S e 8—?)‘ o) 4 el _)§°)\"':‘ S b Sobmll) mus Gls e S New
'x‘b;g‘_ﬁ Lol ol s '@)\5 Now
s B s o5 g 3l Gobe 5 Ul Ord
ls S e 1y ansy K )3 @ly pasie and) 55 S S sl sl Pos
Kl Sy oy Jlaie K (Jl) e Pred
S o s So,lal K w ) sda uwj Ptr
S o M5 ) patin aisls Sl o @ly Bolas sl Random
S o ddme acass |y 2bs s ReallocMem
s Z s b8 sue o 5 K05 4ot 3 8 s 3as K s Round
A e (,,L..s babl b as; e S Sealis Job SetLength
DS e ;--L-J 1o ools axay Job 5 | sims SetString
A e ol J’-ﬂ)j L, el r\M X ShowException
A3 oo Hialel OK 48y S 5 s s p ana, S L r\aw ax> S ShowMessage
A3 o il OK 4aSs K g sa S b ani, S L, ERIPES X ShowMessageFmt
Al B g bl e i L Al S s Sin
Kl S nls gL ke S b sas Jlal glacul slaws SizeOf
Kl S ey s K Hsdme Sy
Kb S el K Lda Sgrt
ls F ey e Sy 0l 53 Scul, mi, K St
A8 e bascurrency ladie 4|, s, K StrToCurr
S o Jias (TDateTime) @.)\3 Cap S al,a, S StrToDate
S o s TDateTime K« 1, w, K StrToDateTime
AS e Jds sl e Hlaie K 4l 4, K StrToFloat
S o o T2 s Sl e, S SoTolnt
DS o s (TDateTime) by cw p S a1, 4, S StrToTime
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=t JBl oL sl YY#
s S ey S5 Gy s s ) i, S SorUpper
s 8 e 1y i olie K (amle) s Succ
s S b all S ols §same Sum
S Z ey o by Time
AS o s az, K 4 |, TDateTime & SV G xe TimeToStr
S e o S o2 s K aly s sae K Trunc
gl Lsss oS el K-SURTE3) BEIE gl S e anz; K &S aes e bl
UniqueString
(2SS g |y o=y
IS bas S 4l S UpCase
s B Son Gy e 31, w, K UpperCase
S e ] bl @.\)T & VarArrayCreate
.,\.;\.s,f@j 1 colly 4] K slal sluws VarArrayDimCount
~v‘5"-’,§@j aills 4l K s Cﬁ‘ﬁ s sl LG a> VardRrayHighBound
il 8 e Waesls 4y 15 g Soslal 5 es S i |, il RIS VarArrayLock
"'\:"345@.;& Iy sy ‘*e.‘j K Cﬁ‘ﬁ d S ueh s> VarArrayLowBound
S e 500 S ol | gaa S il MY VarArrayOf
EIPPS] KV yove. 3 PRGH g Ll K VarArrayRedim
ls S e s Jlu )l bl Ll a s\l VardrrayRef
S 5L, el @.‘)T & Jas VarArrayUnlock
AS o Jeds ead pakie p 84 Sl S VardsType
S o Jads edd asie &S K a e K0 Azt o33 U, Sl S VarCast
AS e SU, S K VarClear
LS S sl K VarCopy
DS e Joas ad, ), SSbols VarToStr
~‘3‘-’,§@Je Iy padeie il & XS VarType
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J=b SO L Seany o (DLL)\L.’.},{, Jlasl sl S gy 5sb 4 1380 LB abuls
S glas some (g 5o b 4 (0S50 BB sl S icad (S 5o Sral s o bl
aile et sl 3 s Sl sl b LDLL 5 basl , bw s sl g oo &S cnla sy,
o) Wl Szl L @ugﬁ;\dmgx),bw)\;\f,p&\s cbabulsS ey,
Slasal a8 s Jal gley [ a8 el jme Hsb woas JlelS Lol L6 S abuls ) &

..)}uu‘_;a J..a-.a MLJ: L ‘.LS‘_;«: eb%\ ()‘

SLADLL ¢ e sLa b6 Sy o eslaslid sla) 6 sl LG 51 gl oo S silase )
b Sl e b bl gy Gl il (oS5l 5o dipd oo (ot DLL Xgeg b o JilelS
oo ard g Sl bl § BDLL sl g oo et JSLL basl ;50 oo 25ein SO & gusy
5 LaDLL asly e, S0s slaols 5o s ant g slaasli 5 auS Slsal 31, Koo ol s

A8 Gl 31, s JSGL Sy eas s g S el 2Ll

Dynamic-Link Library®
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et JBLl ol slaal, YYA

Lo sob 4 G105 Hb BB Shrabuls™ Jlgs13

el st ol b Wl Wl asS Slsal b s 55b 4 1) Jols e 5l 5 il et
o aal bt oS Sloy b alsulS oS ol sline 4 G o o) g god e e asli
i) g Ll s oS ol Gl line 4y e 3 aly anils s o 25Y e BLalS

.3)\.,\3 S9m9 W9 Y ()3;3)‘3 L;\Jg \.muf)b )’\ Jg,\,;.a\f(_,b)'

3le 1y Ll anl cacsS wolimal S sl o oo K o s G Wi, 5l aslyn &5 ) 5l U3
L L external U L Jls, S odbsl Ly, o8 @i b 5 5o IS Gl S
oy U Lo sy cdnsS oolinad 15 55 2108 a8 ol 5l s Jole s & s slagl 531 3
Sl sLa sl 5 s e 58 5,05 31 2es JSal X pias Jate o) 4 casl ) 2]

S bl (8 1055

.C—| external L;L—A.;b\) )’\ oola ol \., (_,T (_,)Lc\ @\3 \., Jb) & ;_,;; 3)\3 L;\Jg 23 L’,.ijb.)\uﬂ

Jle sl

On Windows: procedure DoSomething; external 'MYLIB.DLL';
On Linux: procedure DoSomething; external 'mylib.so';

53) MYLIB.DLL o5 (s5lasilely amal 5 aS gloj s gl asl K 5o 1) el ol an ol

AS e o)kl S il SbulS Glas 5y S (635, alais 4, o) san DoSomething

ol gl as el uin b aal 5o bt 55b 4 a8l e a0l Glass, el
clapdiel usily o bt (ols 4K 5 Glarsy olwosle gl cam 0550 03ls sl (X o
R g s el o a S ol L”ﬂ@"’ (import unit”) | ;2w Cuw s S o 1, external
DS e oslil (iMport) o g ol 5148 Kos sladgme .ols ys 5w |, £ulS b ¢ S il
o,y i Sledbl 51 aL8T gl oS el 31, o1 5o sacs el s, o wly e

Aplad M £ Jad 5o 1)« Ssm sl iz external la el
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Yve Lol S 5 Lodiy / & b

by d (515

adoz 51 0S SlasbulsS aul g 4 it 05315 G2 b 5l SulS S Slaowis) & wilse s

2 C‘f‘ 5 o Ged—uy 5 aS iy —w xws (GetProcAddress 4 FreeLibrary [LoadLibrary
asleacs 3lwesls SysUtils.pas s 850 ol "] (oS o 5o wleas el Windows.pas
Libc o s 5> 65\@ (o Sh 8 53) wzes disym  diclose (dlopen .S 52 OS 815 b yss,
sslawl sus 3505 Glass, & &L%-J\ slp sl &4 sl e 51l ) 5 (Wlus el

S b e 5o Jle ¢l asS

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 <> 0 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

| I LoadLibrary as; o)) 55 3 (g 5mime 0S5 &S Sla3 b S o))y g, el 4 ) ey, as olis
Eo 5 ks FreeLibrary oy ol sl 3 L5 s 6ol L5 5 510851 BluleS 135
aS Slay e Ly aps aali 503 S (oo &K 1) abisle b ams e o3l e 4 LS ) 55 e
Jlie slan e 3 S ol als ol S e oslinad Wl 5 aaby a5 Lalils 51 &

o 45 S50 ) S5 53 Mg

uses Libg, ...;

type

TTimeRec = record
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Second: Integer;

Minute: Integer;

Hour: Integer;

end;

TGetTime = procedure(var Time: TTimeRec);
THandle = Pointer;

var

Time: TTimeRec;

Handle: THandle;

GetTime: TGetTime;

begin

Handle := dlopen('datetime.so', RTLD_LAZY);
if Handle <> 0 then

begin

@GetTime := dlsym(Handle, 'GetTime');

if @GetTime <> nil then

begin

GetTime(Time);

with Time do

WriteLn('The time is ', Hour, ":', Minute, "', Second);
end;

diclose(Handle);

end;

end;

dlopen ay o) 55 3 (g 5mime 2S4S Slay b Sl e o sy, 03 5 55l r\.<:.a: NG| PR I
d@bjyb\)aj_subjﬁmﬁéjb&\)&B\JM%{”)Q\M@)K&.\Wﬁ

A |l sy ol S e eslinad Wl 51l a8 S sl e s 5l =

L ook 4 (&1L b Sdlbuls” by

siellibrary o JS o3l Ly o5 oo g5 -2 program L oS ali; gl o ool 5> 4 o

L Ll L 03,5 5505 s shin 4y S o solo i 5ob 4 6l K 85 Lbaowis, s

ol |, Max 5 Min o yslo @\3 25 L lolsS 5 Jlte s s 53 K0 sl
.M)‘_s.a

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
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Y Lol S 5 Lodiy / & b

if X > Y then Max := X else Max :=Y;
end;

exports

Min,

Max;

begin

end.

ezl e 5 ;80 gy e sacs ani g cbasl ol s sl aal giy as ol

W IRK CURE SR PO R IS W UK s ead lo wly el 5o 1) stdeall &S el o) RN

A Sl Lo JLL register o 5 i glsal 3okl 85

A_:Lm\.S CMn J.,Le QBJ\ 6,\.:- G| P Q-.’.\ 0 W Nad :ng.\ LB Lgba;’;\,,jﬁ )'\ J..:J\js'da UnASBgL’;S

e gl a8 e o s adsl as,laie SS 5 exports L o S wses b o S 4

library Editors;

uses EdInit, EdInOut, EdFormat, EdPrint;
exports

InitEditors,

DoneEditors name Done,
InsertText name Insert,
DeleteSelection name Delete,
FormatSelection,
PrintSelection name Print,
SetErrorHandler;

begin

InitLibrary;

end.

Seds 3 Cue & implementation | interface i s | exports Ly o oilg o L

Lo, o5 ssb 4 Gla posauses bos o, s e K S labulS »

JLs aSexports L S 4 5L o —aS s olo | cs s exports Lo s sai oo g

AL 5o 0 pidim ools 5l o r s BB i 500 Gl | sy, S docal slasl,
Sl 52l o Sae silvang S local Ll (Sl 55 5,lh 550k s cwn siasl 4 5o
Lanl el e ol o ol Ll sl JoLalS 6luliS 6 5500 2 & ooy,
local L ooz el 55 S 6 oia sl Ul 52 s 3kl il 5 s s 050

Jie gl —

function Contraband(I: Integer): Integer; local;
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s JK“‘L‘ ol el Yy

90 ol Sl S s s | EBX ol —
s polo Sl K sl wlg o
25d el g K interface iy s Wlg o
il esls Gaeass ol 4 b asl as § Glas, g5 mite Sl Ghessl Wl w8
AS ) S st sl a3 6 K08 Cg 5l Wl il palls el s, S 51

sl es S i 1 EBX sl 5| 3

) S exports b s sss e olo sl sas e exports b s S s s ax ol

.))‘.)\)

exports entry, ..., entryn;

(b sui dlclexports b, 51 |8 0L &) Law b @L'; Jey S ol Sl entry &S ol
6J\3§J\4J—M 4SS ey S sde Js o ,—f\ ) bl e Y szj 45‘95»3@ J»Sw
Ll el ails oo et 358 s w S ol name oS o S (il ol sns
sl resident claal; g5l wl g o bentry ao 53) a8 Jbad Sl S W VRTINS

(5 g0 438 003l JlalS B 5 550 00 Sy 4ad8 b L850 61, S

51 Aol js goue il KL &S index slonl, ;lindex a.,\...ScJ.@ S e );\éja

el ol olie 51 el Glaasl 4 ) ) ap o ST 35 g0 a3 8, 2,147,483,647
K Lo 0x Hob a4 ews, ¢l il sl index saiS s S K B (oS sl

D gul g0 ools - L AR PR J}..Lg- BEREEY

Sty 438 850 Gl s S index slaeaiS a5l eslial 4oy %
Lth)\j\Lg\ﬁ@)\S_u“))ﬁww\u&u,M\;@.s.,\....S;J.‘JJ‘,\.,3...464

Psh K3 damgi 5 b

Dy e JoSi 5d 0 4 S o lan; colb KL 4S name gLl 5lname ucS s

oles Lol ol s odlel b s 5, (sl wals name sus oS Jrae 3
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Yrv Lol S 5 Lodiy / & b

e sl S el name b oo S 5l asS

exports
DoSomethingABC name 'DoSomething';

ao S plo by PYVRY 6J\3§J\e LB LS S 5 1 ene 6)‘-3§J\~3J- Jso b @\3 X ﬂfﬁ

Je gl oS i exports b o o 1 ile el b e wb

exports
Divide(X, Y: Integer) name 'Divide_Ints',
Divide(X, Y: Real) name 'Divide_Reals';

)\J_ﬁ s e 6)\)5)\-5]—&# Lguu..:”alayf LQLAJ.&.«\A)J \)index Lghn.,\..ScJ@ 9o o

.SV

O 5o L sl |l S el i slaw a4 5 o a0 Ailg s exports b

exports b & S ols o 4 basl , 05e alb cuy & implementation | interface

T

Sl 49l B3 HNie o5

() g el At o St | BUS adyf aohids a8 SS Sy Sk s il Ol s
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library Test;

var

SaveExit: Pointer;
procedure LibExit;

begin

// library exit code

ExitProc := SaveExit; // restore exit procedure chain
end;

begin

// library initialization code
SaveExit := ExitProc; // save exit procedure chain
ExitProc := @LibExit; // install LibExit exit procedure
end.

UUJJ a8 slaglsal 3 bug jiay 2 sy, ss e C)u- 5 adsw bl S &S L)
poolade sl i sz nil ), EXItProc 48 o) b s e | o) EXIEPIOC 55 sa o o33
(initialization) &5 lude 45 5| |3 4SS S Loy oo eslinal glac s 4ea (initialization)
S o oy sl aw ews s cpl (finalization) oLl gla sy 5 wg o0 | 2] ALuLS Y

St ISl ey S b sl i (Sl Sl S S et el (6l sla e
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5595 b o sl True SLuliS S 5o 5 False 4l )5 o)) san IsLibrary «u.S o3\axl IsLibrary
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procedure DLLHandler(Reason: Integer);
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. .. ..n DLL THREAD DETACH
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package packageName;
requiresClause;
containsClause;

end.

s> ,» containsClause s requiresClause .ol s —ms anlis 4,5 » packageName 5 _\>

A8 o el ) DATAX sy 5 oS oJle (gl aiies (g5l

package DATAX;

requires

baseclx,

visualclx;

contains Db, DBLocal, DBXpress, ... ;
end.
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contains MyUnit in 'C:\MyProject\MyUnit.pas'; // Windows
contains MyUnit in "\home\developer\MyProject\MyUnit.pas'; // Linux

Gl Cuip K o (threadvar b sus (el Jow plavs; gl ize g3 %
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{$G-} or {SIMPORTEDDATA OFF}
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{SWEAKPACKAGEUNIT ON}
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{$DENYPACKAGEUNIT ON}
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sl sl g can 8 S e s3luosly 1 Lauly ol et cal IS &S S gl 8 S

gl ol 36 e szan 5l eslanal b wilg o Lanly 5o eas

Lel s o aiS e ad e o ltalins OISt oy ) 68t &l Ul 5e = il
Ladely 51 a8 ons wnile otlie clshaiies (65,0 0hd w355 oot Sadon 5l solizal (o)
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Ll sy ey

sl 5l 53 45 5 i b Al K dials o 5 o> A5 e g5 oIS sle o el

Sls 1y 25 B daly g5 S el s el s, bl S

type interfaceName = interface (ancestorInterface)
[{GUID}']

memberList

end;

Loy slapdel (ol CAel 5 s 5,Las ! [{GUIDY] 5 (ancestorinterface) S\

A Hlme danly o bald sl bewobs 5 bae ool Wl e e membertList =

b ool write 5 read (slaosiS e o l0 Gl Ly K8 ool 5 .

59 ol slaea S i s (pUDIIC) o yas Loy S lzelaan =

S a5 ALl Crols S LD s Sl bdaaly 55 Ul SlasaiSp
(355 Ol default

3 ay Nt e g a3l 55 s LT oS 50 b sl ot kel

A e sy 1 gl slaae &5 LS 6 b

ol Sl.wss o\l override |, abstract .dynamic wirtual &0 4 Al g5 0 oz =

Al gl a2 ) xS ileels 1) o Jb slaae wilg o adaly oS S

renl sait 0355) Lol SO oMl 51 Jl Lay) o

type

IMalloc = interface(IInterface)
['£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;
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<319 9 IInterface
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«QueryInterface :0=S . iy % |, 4 4w IInterface .o s sbdaal, s 2l sl

._Release , _AddRef

3 b an s s .ol TUnknown U Js\ss Iinterface 443

|, IUnknown ) eslaul 5 oS eslannl o ey 51 Jatw slaasb sl » Interface

Sl e S S P CE cbldls ole s As\g\ﬂ <S>~ sl 1, sl QueryInterface
Ly slelel 6l | ol 055 alisls oy yae _Release 5 _AddRef xS o vl 5 1S o
S slmesly IS 4 coal ol biacse el oleosly Sl i) o iolel auS e ol 3
u_;\ )\ g_g_! P LQJ'L.HML..:

Lo 008 Ct;::.w\ System " g 4 lawe TInterfacedObject
Sl L) COM glialvas S eas (o5 gl s 5l ol o8 U S Spp0 4 Lotie

X 9 Cy_pe _Release 5 _AddRef 5 b 5l b (5san s

Lifetime Memory Management'
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Ll @Ln&f)

Jad K L a8 aS s (GUID) 53 &y jamis (6l anlis S Wil o Lol S s

GUID  jisw 59 g0 ooy Lol ‘.,\.Jga elael cudd 51 08 Aol ST ol o ) se 4

sl axals | 5 B sk el
[ 000000 =XXXX=XX—XXXX=XXXXXXXXXXXX ]

O9I—=09 > .f\..-r\)@ (a.)jL.H LQLM rb)\_ F LA \.’ 0 - )\) J@J\Jﬁ (,.9) &; X 4\5@\9-
S sl wSed o) S w5 1 LGUID oS Kl 1y 53 C+Shift+G osls Hlas b usly

(oS solas) Ctrl+Shift+G

A oo paria |y Lauly K635 a4 pamie sob 4 aS el GV L e S GUID S
Lgu@_s (Aole adisde Joab cpan 5o |y «hanly sy 23w) oS eolimal lgsleesly

55 LS 4y LaGUID (¢,LS cmws ) o ckilons el System i s 55 &S PGUID 5 TGUID
g o

type
PGUID = ~TGUID;

TGUID = packed record

D1: Longword;

D2: Word;

D3: Word;

D4: array[0..7] of Byte;

end;

o) e s ) ay Jad S5l sl e S el TGUID ¢ 55 51 (55l 55 el 8 »

Sl gl oS eolanl
const IID_IMalloc: TGUID = '{00000002-0000-0000-C000-0000000000463}';

e el el b Jle ¢l 5., LS 4 TGUID & Shesl b

function Supports(Unknown: IInterface; const IID: TGUID): Boolean;
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if Supports(Allocator, IMalloc) then ...
if Supports(Allocator, IID_IMalloc) then ...
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Al abaMe F s 5ol <<63\3.5-\J§ slaslal iy s ‘63\3.5-\]5

Lwily slacweols

Lol s o ws BB Loy 53 bl b 5l s bauly K Ss ez el sbacols

o Lgs Jz-ub sbaols ‘Qi\ 7 sdle sl B et L u‘% tﬁj ‘5uj”£“ ‘y"l; 5! M\js“;“j

Seats 5o (Jlie o) s saalae 6 eas LS Lul s Lauly &S e Ll ol

s o o shls COM Lzl

W\J ML:- write 9 read 5&54...5 CJAJ (Cs D g2 90 LS"\J"‘Q Y @L:- ")T )\ ‘wa g_i) B

Forward slaodle!

L K e G b o a4 U585 i S s interface oS o3ls L a8 Luly K el
i K kg L forward (el S el (forward ) 5 i el S elael e L GUID
DOlel S ol S5 Ol a8 St g5 el Gidu ples plae 5o Loy plas Sl el
slagpdiel iy sl Kl o Ko g5 sbodel 2 4 s @ (el 5 forward

¢JLA LS‘j MJ@ \) (bj.ﬂ)-) O 9o 4.3) “}JLM M\ﬁ L;Lb‘kwb b)Lq-‘ (forward) 3Ju.u.:

type

IControl = interface;
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IWindow = interface
['{00000115-0000-0000-C000-000000000044}']
function GetControl(Index: Integer): IControl;
end;

IControl = interface
['{00000115-0000-0000-C000-000000000049}']
function GetWindow: IWindow;

;nd ;

= s IControl 3} IWindow (\iz! (Jlte gl ditecs Slome ¢ Jolite Hob 4 sas riwe sla Lol

s 556 IWindow 3| IControl 5\iwz|

& Lty (& 3lwodly

oS S s b s 0 S g oS Gl ) 8 sl sz el by S A8 e
oS 2 ) am (S el s WIS K Lo g ooz gileesly slaleuly o pe goleesls

o1 25 B plapdel i K Kk o e

type className = class (ancestorClass, interface, ..., interfacen)
memberList
end;

Je sl

type
TMemoryManager = class(TInterfacedObject, IMalloc, IErrorInfo)

;end;
3wesly |, IErrorinfo 5 IMalloc s\slawly &S 48 o M| TMemoryManager ¢ 4 oS
ol 1y Lly s oz el s L S (g5leenly | Jauly LIS S 8 » S e

Lomataly baly oeas el e a5 leesly K L) 08

ol 0 03 55] (System Cad 9o 3 Cs\, TinterfacedObject Ml xis| s

type
TInterfacedObject = class(TObject, IInterface)

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;
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class function NewInstance: TObject; override;
property RefCount: Integer read FRefCount;
end;

Xis aw » TInterfacedObject 5, cpl 5 .48 o s3\wesly |, IInterface L.l TInterfacedObject

A8 e 5\wesly 5 Dl |, Tnterface

23 = LS 4 4l o S plsie 4wl o diS oo (Slunsly 1) badauly &8 L WS e o
ods! TinterfacedObject adss %33 3 K olse 4 1, TMemoryManager NG Jls o)) . 5
Solwosls I Lol Ly &S LIS S 05 0 &)l Tnterface 5| Laly oS Ll ol 3l (S e
TInterfacedObject ..—S s3\wes\y |, _Release s _AddRef .Querylnterface s\aaie 2| AS
gwbﬂ 5 Sy aly WIS ) ) Sl JJS@ Solwesly |, e opl System i g s éb

Xt e A e leesly 1) dauly &S s oS o1 516 el

sl Solwesly WS s CS\, s S5 a o) gl 31 K 2 ogd ilwesly buly K8 »
e sl bl 5 alcne b ul,b slaw calaw Slesl 3 5l )) 5 calen ams & aS 55l g0

Slace S an by st a5 5 Lt sb 4.l sl Cumdae o oSS Hsb 4 sas
D9l g RIS olwosly S 5o 5L ples

o Zgoy by

(oIS el SO s dme oy by 55 S aems U1l g Gl il Les
olwealy )l ol Lg\_.u:r\}\.g&\mx;a S, L.u\j.).::v.\.i 9 WK a\sza S JJ:L
_,,_JBJ_;AC,&,J:J..:&i.J,,Snu;.ﬂ\@\;\fr\sou)u&é\jwcy, by 5l e

3)‘3\)‘}&}

procedure interface.interfaceMethod = implementingMethod,

function interface.interfaceMethod = implementingMethod;

el Gl 5l S L S s sais el ue S implementingMethod 4S L

ol et Ll s oo oDl (WIS e o \J.w &S azly ae K Xl g5« implementingMethod
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et JBLl ol slaal, Yoy

ol Jlae gl a6 Kos Jame Lo sad el sl WIS K (private) o pas die S
Y

type
TMemoryManager = class(TInterfacedObject, IMalloc, IErrorInfo)

function IMalloc.Alloc = Allocate;
procedure IMalloc.Free = Deallocate;

;..nd;
TMemoryManager 4 )z Deallocate , Allocate s\aoxs 4 |, IMalloc S\ Free o Alloc s\»oace
. )& Tl

MQM\)L"’U%&L‘H}’bM@J’AW\i’&J"‘f@’MCﬂ}Lﬂ&

990 S Hodly i

g_&..:f;)dLL:‘\_g‘.)j_w@ LQ)L.:@.)L.; uo}mbm&éb kf“')) J.u\j;@ J.:)JQ Lguw%
J.—ov-'L’ &A\.«)b \., Lg)'\gu e Lg)'\..ﬂa.:\,,i S L').g.\ )\5 L').g.\ 4.4)'\’ M:M e Lg)'\..ﬂa.:\,,i S
ddowa LQ)L—:@.DL; D 5 s QJ\L.: w%&)\&gb A:-)LS: Lw\ﬁ & Ja\j)@ w%& W).)

Je sl cwld w33 NS el s Ly susme gancen] le‘““" D8 el xS

type

IWindow = interface
['{00000115-0000-0000-C000-000000000146}']
procedure Draw;

;..nd;

TWindow = class(TInterfacedObject, IWindow) // TWindow implements IWindow
procedure Draw;

end;

TFrameWindow = class(TWindow, IWindow) // TFrameWindow reimplements IWindow
procedure Draw;

end;

23 by o g ol 5 S olgn |y Lauly glan Jo)5e oleoly Luly K sume (s5leasly
51 ot leesly Tadms 48 aly oy o5l b LIS Ky s

el 4 b lawly Silwedly

28l el S ) Luly S oleesly U aas e o3l iz 4 implements Lo,

e sl a8 J g (S (s5lnsly
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property Mylnterface: IMylInterface read FMyInterface implements IMylnterface;

AS e s5\wesly |, IMyInterface Ll y 45 4SS o o O\e| Mylnterface oba ceols S

S ) i ol e 5 2l Cos Dl Hy 0uiS s Cﬁ.fj sl implements Lo,
b Cwols 58 i iloaz e o 518 s L &S, Ll
a2l Ly b S 55 S5l
Al axzls index oS e S L sl Slall cools K wlg o ®
ol S e soliul read sz K 5l cwols 81 asl wals read sauS o Seal "
sl Sowlis wolg o 5 S ool register o 3 iy Slsal 3 sls )5 5wl s

S o o |, message slusl, b (a5l e Sl e 42 )

) el A e onlizad o oz Laly (g3lessly gl Lt &S LS d>gi %

.35 3uie TAggregatedObject

Lulg £85 Caols O @ o010 culs

ol ol sad gt o] 58S Jauls b daaly oF sl auls 5 5l Cpols an ol

&lwesly | implements cloal, bu s sas Gasie Loy JolS j5b 4 s a5 il 5,

o s ans ol e 2525 by s 1S ol s 5 a8

type

IMyInterface = interface

procedure P1;

procedure P2;

end;

TMyClass = class(TObject, IMyInterface)
FMyInterface: IMyInterface;

property MylInterface: IMylInterface read FMyInterface implements IMylnterface;
end;

var

MyClass: TMyClass;

MyInterface: IMyInterface;

begin
MyClass := TMyClass.Create;
MyClass.FMyInterface := ... // some object whose class implements IMylInterface

MyInterface := MyClass;
MyInterface.P1;
end;
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et Il o5 slasal, YOf

W £ Caols <O @ 0018 culd

5 pesls G 5 e IS 48 ) 51 8 el LIS £ S 3 cal ol ax plin

9 u_:\ )\ -)J‘}—A-Hu—ﬁ Pr ey [ UM L_.wb L;\.B:J.‘Le L;)Lﬂa.)\.% Lg‘j u,...:\SL; 9 u‘% ()T

ol IS 5o gl e S5 5 iwols dhw s oal pasia (IS s b Sy 5leesly

el 58l e el ol 48

S i oad 4t K o b Ol Jo (6l Jsame 25 50 Wl 0 e 525 by

Jle 6l 58 laosly WIS o5 cools Kl iy g sl By s 00

type

IMyInterface = interface

procedure P1;

procedure P2;

end;

TMyImplClass = class

procedure P1;

procedure P2;

end;

TMyClass = class(TInterfacedObject, IMyInterface)
FMyImplClass: TMyImplClass;

property MyImplClass: TMyImplClass read FMyImplClass implements IMyInterface;
procedure IMylnterface.P1 = MyP1;

procedure MyP1;

end;

procedure TMyImplClass.P1;

procedure TMyImplClass.P2;

procedure TMyClass.MyP1;

var

MyClass: TMyClass;

MyInterface: IMyInterface;

begin

MyClass := TMyClass.Create;
MyClass.FMyImplClass := TMyImplClass.Create;
MyInterface := MyClass;

MyInterface.P1; // calls TMyClass.MyP1;

MyInterface.P2; // calls TImplClass.P2;
end;

Ll Olel>
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Y00 et sbadedy / Ve b

o 1 laly slasse b aims o o3lal et 4y pls oite i S S gl aS e (s3lenly
Lol Ll oS Sl 3 ecmad s 3lassly S s Jaly JlalS oley 5o a5 ol 5l gz o1
Aad 5 sBCydsame 4y by i
85 daly 53 sas el Gacols 5 bt 4y g s oS0l g Lanly £5 oole S
s e bs a1 sluesly LS s slael

LQJ'L“A:JLU\)M}}Lﬂ\)&w)j\gé;w&@x\fws Lm\) t}.;g_))\.?;g_ga -

o osb A (5 e ) ol 51 IS A (SG L) IS Sl S S gl oS e
A8 gleesls 2 |, LS Ll

Je sl

type

IAncestor = interface

end;

IDescendant = interface(IAncestor)
procedure P1;

end;

TSomething = class(TInterfacedObject, IDescendant)
procedure P1;

procedure P2;

end;

var

D: IDescendant;

A: TAncestor;

begin

D := TSomething.Create; // works!
A := TSomething.Create; // error
D.P1; // works!

D.P2; // error

end;

Jle opl o
TSomething 45 > ol 5l el suce el TAncestor g S e Gloe 4 A m
Shladay S o e a8 e ilwesly a8 el Lly Lol e |, TANCeStor
JS—s 41, TSomething (el ax ol Wl 55 3ls jzeass A 4 Wl 55 5 TSomething

TSomething = class(TInterfacedObject, IAncestor, IDescendant)
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et JBLl ol slaal, Yof

Slgladay 4D oS Jls jo.cul sas odel IDescendant & S e plge 4D m

4 TSomething 351 P2 ase 4y g jiws 8l 2 15 01 sl oo o (08 o0 t\:,)\ TSomething

e IS 4 D el 4 s bl s IDescendant s K P21 55w m S

b s
D: TSomething;

A e ime e ole3l 3 S e e o
_Release 5 _AddRef slass 4 &5 (Xsd oo Cu pde Olela b 25ls 5 b 5l buly olels )
s g gl lauly @b 5l s ot K 408 a s,ls Saws TInterface 3l sspm, &)
oLl 5 aals 3101 an plasl 3T S Gl S (5o s ssb 4l o] &S e 5L
olae il Ly a sl g e g5 Laly ¢ 5 6l e gl ke 55 o 5 D055 55k 4o 2
1y o S o et o & oy 5 Sl S T S 555 it 45 ol (sl 55 4yl
S W) Assigned s sl @\3 &

tly anass sl GOl

o S el S B s 3leesly bauly g5 b parass ol 5L S E s S

NPV ools g Iv-r

S |, IDispatch ¢ 5 5 Luly Sl sss els Ganass cilly K 4 blg e Lol g5 ke
o S Colly Do o) b 3 a8 e Bal L, varDispatch g a8 Sibls casl &5

XS e bl 53 |, varUnknown

e Sy an Al g5 e a2\ varDispatch \, varUnknown wvarEmpty s g 2S4S <ol sl K

4 Xl g o 2zl varDispatch \; varEmpty is 5 oS aS il ly S s sols ewass Interface

29 031> Lawass IDispatch ace S

Luly Sy S
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DS e S ole 5 (o5 Glaan B s LIS Glap s ael B ples Sl Lauly Gy s
Jlae Gl 052 (o g5 b)) B by g 4 wlg o (IS g9 sbo)le

S g3laesly 15 Jaly OIS &S o1 b s 4 —IMylnterface(SomeObject)

2554 S\ IDispatch g 55 5 Luly SV sss gan B Variant 4 sl 5 g Lol g5 oole S
g 9 Sills A (Do ol b 3 usls aalgs | varDispatch § g oS il Ly 4 sl

.csls sl g3 1, varUnknown

IInterface 4y o5l 55 o a2\, varDispatch \, varUnknown wvarEmpty _zs 5 A5 &S <ol S
IDispatch 4y 35|55 s 22\ varDispatch |, varEmpty s 5 oS &S il )ly S o5 sau Il

PSRN

Lwilg Hlus

s 4 B ol DS ead ) p5 Sl B Glal ol 1 as e wilg e s
S P 2 O = VO [ S 0 I VP eSS L N PR ES

object as interface

Loty S& S I sl laday boos g il b Lol & S 5l isls object &S >

el GUID L sz el Lol o interface 5 a8 o aseio dS oo s5lwesls 1)

Sl ;8 bl SO w5 bl e S o JWo )l object > Querylnterface sz 4 |, interface
OO S o) Kles) wsls § 41, oo QueryInterface 1 .xls 8, |, jaw Querylnterface

Kl 8 a1, object 4 Ly glrol Ko bauly Sl (a8 e (55l | interface cobject

(39999 8l e ) Ogamlogil sl

Interface querying’
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et JBLl ol slaal, YOA

st S S e oleesly L (System cuis s sz osl) IDispatch Ly (2SS 2o

\
el s 53 55055 S0 2 4 el ol G senle si!

(3999 &1y i) i fawly Sdegy

G 3L semlesl s o K S AS by 5 1 pblwols 5 b v@.}ﬁ Lo, 6\-‘“@5
e = b ) =55 Loy S oo 4 bagloal 312l ol 5o a8 e o5\eesly, IDispatch
Golwosly 1) w55 Luly S Wl oIS K hisd oo s e IDispatch 4 slaze Invoke

2l 25 A6 w5 bauly 5 S el S

type interfaceName = dispinterface
[{GUID}']

memberList

end;

et g JSid dte y Cmos Ladel 5l memberlist 5 055 (s L [{GUIDY] &S ;i\
Jle

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(Index: Integer); dispid 3;
procedure Clear; dispid 4;

function Add(Item: OleVariant): Integer; dispid 5;
function _NewEnum: IUnknown; dispid -4;

end;

(3999 Sl y s ) @39 Lawly Sldwi

oo—zin §5\wssy Invoke s 4y Ll o2l 3 6l sladsl o sal s Luly K s

sl o 1, dispid slaal) e K 6l oorlo sl w35 ID K et sl A IDiSpatch

Automation object’

Dispatch interface types'
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A_gf)L,_BA_SID&Wuyz@a&ﬁ&wésxqﬁ&Lw\)w\é‘waé\a.&a

.bﬁ@%&j)ﬁwmv\&ndgﬂs

Lguty -r\«-d\) dispid )\ J.s.C- A d\.&\.«.«.&\) Lgﬁ\" .,\.’\‘9)@.: c)‘y Lw\) & B I u)}\-c\ e &

.Double Real .Currency Byte s\, L@:T (= — ol as automate o L amcs 5 el
. OleVariant .Variant . TDateTime .WideString . AnsiString . Smallint . Single . Integer . Longint

el Lol & £,5 » | WordBool

&P Lwlg scuweols

S gmo Il g e Ll i o ies SaodiiS a5l s 5 Bl S Gbaols
dispid Ll (ot S @5 ID K o sl Lse el writeonly | readonly
SID S s 358 00 43 5 g rmo 338 S K L Ll ol a5 cams gl el s )
A a5l ol slacols EPEPRI S VIS PR PE K S5 S PN M R W

s Sl g5 Bauly Cools slagdel o © s sl o i el default o, 50

(3999 8! p e ) Ogambogi! (Sl 4y  w gwd

et S an el S olS a8 ol ¢ senle sl sl 4y gz sl il )
= b ol ol glaca ol 5 uS Slox 2 e i cae il 5 o e S t\’:)\ O el 551
)\ u_ii uses LJ_.«: ).) \) ComOb_] J._..{L \A_.w ‘)L_g u_a‘ r\;u‘ Lg\j M.) J.u.a; 9 b.}d\? WLJ‘)

A 3 Gballs LAl L s e,

.M)\xjug;kém;,)kc\@q,&@au)@\ﬁ\ obes 5o Oarele gl o o de laglsal 3

Syt e RS e s Wyl b ol slel 5 oo

)3 0 iy =) CreateOleObject @L: e e L osele gl e slaplosl 3 5 Jle
i b parass )y 85l 5 wils S e bamle gl « 2 S 4 IDispatch ¢l 1 S (ComObj

.Cl Word

var

Word: Variant;

begin

Word := CreateOleObject('Word.Basic");
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et JBLl ol slaal, \t

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;

258 Il amle sl Glae 4 1) Lanly g5 sla el il 5 e et

J 8 ol 5o b cesls JUsl 6 P S e varByte jae & S L sl saal)
JUisl s 4§ a1l (om0 pball e K ies o seale sl sl e 5 oS
4, VarArrayUnlock s VarArrayLock s\s .y s, 5 sl b 0l g5 s s afi RIPP \.@ﬂ 51 gleals

.J.;ZLU.JJ.;:.H:)JL;JS})}L

O gamlogil 5 b Wi g1 B (S oldgi s 5

Se b pamelegl cols v i b gambegl o o2 dae K olo3 2 s/ ol g S 5
ool gl dze sLaplyal b s §cral alin Jb caols o zas U Jls de glosl 3
5 opele sl W yp e o Lal) oS soliad T el U g eyl 5s a3 sl

Codle L a8 bl anlis 5l el bl Kol Oole G aly o ambse el SO
pe ol g s sl )l 5 5n e Has ‘,\J@ ool K > oT 5) a5 0as w,f &=

s L S olss B0, @\-’“ﬂ‘)\i & XD oo il 4 g sele sl gla g el

Jbe s sl s NGl (26 i polia

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');

SCEI A VIFCINS VR Jj_: AL ghadm (2 t\y\ 5 J.:}\js‘sa Osewle g3l e oyl g2 3 Lg\.hj'.’.abLi

Byte g3 5) e ploy) 81 5 sl ot LS dne o) 45l s bl Sl ax plin

positional '

named "
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=2\ Variant \, WordBool AnsiString .TDateTime .Currency .Double .Single Integer .Smallint
Lol by enl 51 S5l oske Shissi e Il (by reference) gl dbals 4zl K
bl S Jll s e Jle) (by value) Slaie ahaals 4 eyl casls i Ky G0 3
COM 48 558 o oo Sl Sl alyl G ate &S aze S 4 (by reference) gl abaul
e &S cae 4 (by value) Hlade aauly 4y el S sl aS Sa ) el el 51 e

Poder bt S5 e el (2l L S

(3999 iy led ) 490 slatanlyg

G b 3 Ll oy sl v 5 L lalS ey oLl oS el oy il Lauly K

g suie IDispatch 3 b a8 gs glaleuly a8 o Slutis o senls ]

5Vl (s, oo &)\ 4 IDispatch , Iinterface ) S @“\.@;T g a) a8 Luly K b oolas
t\,_s\) sl oo o L e a5 el L t\,s\ asd 5 A8 oolin safecall slsl 3
AnsiString . Smallint . Single . Integer .Real48 .Double .Real .Currency Byte ;.. automate ;s

(.ozwds WordBool 4 OleVariant Variant .TDateTime .ShortString .

binding
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JLl o3l gll Sas saca b 5 ans 0 e g |y Al 5l sl solinn] (S8 b ol

'M')t.f‘ Cjw ‘)C.;"’“

(399 Sl lad ) dbl> pone

S e eolil kil oy e )y malloc o3 5l glibe w5 S A %

..,\;Saug-\f;};.wSﬁM)amalloc‘}a\Wq‘Mo\s)’Mé\j

4 5| FreeMem 4 ReallocMem .GetMem .Dispose New s,lxtul sladly, .08 o oy e

.u\:}wua @BMA&QBJ)M d;})\.&w‘.:éh@)};u‘ @LN)J.\S"G salinl alasl

A._Le‘o- ‘L.w}m [ g.ga:}g e)‘.,\.;\ 6‘&&5‘913 )\ é)\;j NE%: AS@L&M\JJ: &5‘)’ A.kﬁ\.:- A H9Xo 9 o
d@umbjj\f;wébmbj &5‘)’ AS)}L (J\AA Sl oo 6}@&*;“3@&4’6‘)

sl gsleels aile 8 able b e o @JJ 5 Jseme AS oo i3l 1) slana, slaesls

www. Par sbook. Or g



www. Par sbook. O g

s J&ML’ u\-’J 6\-“*"\) Yo¥

O D e 5 Jsduy o (private heap) o ses c—» ol i 5 LocalAlloc (GlobalAlloc
J\_.S\)LAL:J: ‘.JuJ._..u‘_s_A aJ\M\FMJ}_LA_’MuL})‘M‘;UJ\S@?AJ@uM}A

.JJJJSGA

Win32 (s5lome adisls APT Ly it s 50 b 4 ksl e o0 Shas o g 5 pliabl 5l &
2 deele i S adls adiils e (VirtualFree  VirtualAlloc m) 5) a8 g s 8 il
Slasai 53 aaly 5L 0,5 a8 o3l a1y alible 5 WS 555 ool slas 1MB s iy
5 16-KB sla oo 5 ouid eoline) abibls calisls 00 5,8 o 58 4 (16-KB) ol ohS o5 5l
e b sat a8 8 ISy dlile S S S oy A e Gt 5 005 s, |5 1-MB

2D gal oo 8D ools LRSS

K Cul-Y Hue K Jels acan 5 Npo o ">J§ Col=¥ e U o)lsen aitls e sS4
S o u_>\ Lng e u.:\ X gl oo aJ.o-.) Ji;.b Cawrd g 6wa 9 J)—L a)\.b\ QT).) Y
4S5 (double-word-aligned) & 5 s iy, lanlS 55 &0 4 o)l e Ails ,ae S

.JQSGAM\)CPU w&ﬂ.«f— ‘J)-Lf LSA')LJ‘)JTT@

slass syl 4aS (AllocMemSize AllocMemCount :5 15 s Ay Candy e 95 bbbl
Ay asl gL abs LgUng)L @\N W g.,\...gj a)‘\,\.?\ﬁ LQJL’.' asl gL abs LgUng)L

S aslial | sl

a4l , 4 45 SetMemoryManager 5 GetMemoryManager : .S . &)1 s, 55 System <o,
System s g o 53 AS (S o e adible e b 515 slaglesl 3 I L s e oilsl
s Condy Sl Sl (g gime 3,55, S &S A8 0 45 = GetHeapStatus o 4 b

debugging"’
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Y£O bl oy pte / VY Jab
 guxio

Job 4l aS Suce U 5t e dible oiass aal, osls caade 55 (gl slo e
sl b, S \M oo (el s o) ol 5o e Oel) (oo o ie il plos asS e
a3 |y o \a oite ) (las pama 358 e 05313 U L sy S S Ly S e
Lo it o) Sean LS (5l 580 35T e i s 80 tans e bl

il 03 S B g5 > 1)

s ("‘12“‘ b Loy \Sﬂ wdy o3l S5 5o A g
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JGzh 1y ool ool de Fo,lil 48 (655b 4 55 o 0l sl 4y e Soslal 5l L3
AS e

vy Sl K o) pe 4 Sl b K pascal | register clasls)) 5 cos
2 oo Sl Variant jlois S 4y S

N A polie Spo 4 L T LY O 5l Sslaad byl 5 oy, dbas pare
oo A jfu'e Sl LSUW.‘)T 3 o,8, dbas pame s oo L)l S Y 5
aS crl ol oaels ) ol Ll K sps oo Jle)) Olae 4 cmYY sla oLl
safecall , stdcall .«cdecl Lasls)l 3 Coou ai iy (g9, s ssb 4o, e s, S,
—adS S e 5 K3 B s ol el Jle)) 5,58, SO el i s e S )
SYSIPEP QUL

Aokl K slaie sl 258 e Jlosl oYY laie 53 S50 4 5kmals] bl S

el wly] 55 gl ol shasi 51 S asly S e ess 5 el esls &
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YAY aoliy JS/ Y Jb

)“&)uwﬂdt&n\\)whf)\&ﬂﬂ‘)tjh‘dewJ\»AJ\Méﬁ)ﬂ\)\;}.} a\fjb
S bl Sl bl Sl s e VL car A bl Sl (Gslas oldS ) S
aIS o5 oozl gla iy (ol gtme 135 e Sl CieLinn 4SSy Oy 4 S Jit] |, anlS

Dg Nl er sais Ly m ccaslae

Xt e Sl atzy (65, bl L sl safecall , stdcall «cdecl pascal Lsls ) 5 e

aS ol b wsa e (push) Jawe (sl a4 o) plesdlel (s 5 4 bl pascal sl ) 3 cos

S VYA F U BV 200 PR [ W e\ U FRUT | AN A W

Ao Cenly) el s 5 cgr SN bl L safecall  stdcall ccdecl slasls )l 3 cos

o 5 bl asle apol 5wl 5o bl sl S osb 4 ks e (push) i (G

Al g assls uwj oA 5 el

SN S gl il 5 x5 e JL)l CPU Glgls s bl av b iregister b)) 3 oo

oles 4 ECX 5 EDX EAX slgls o aues byl o aaly &8 ol 2yl a5 (pascal sls )l 3
Lol i als sl sl gl 5 Int64 (ilsls e Soolel i gl 05 o Sl a5
Lyl o aaly el aw ) ray Samas Ks b ull Wlhases ol gl bl olge 4
s eyl 5w e JUe ) ECX 5 EDX EAX L3 ol )l aw el ols sla el b

sd o3y sapdel b Jle (gl (PUSH) 52 o Jiiie aciy (655 4 oladlel i 5 4y sniladly
procedure Test(A: Integer; var B: Char; C: Double; const D: string; E: Pointer);

A E 5 CeaS o Jlo)l ady ans; adisls S0l S plse 4 ECX 5o I,D 5 Char K & So,\sl

Kpd oo JEe Aty 69, 4 e oled 4 (oYY Foolal K5 cielaeadS 55 ol sie

Ol Sl o w0 Srald,l S

5 EDX EAX Ll ail g oo Ll caiS Lais |, EBP 5 EDI EST EBX s\gils wl wls 5 Wl

FULY .L_..u\; Ca:-JL\_:- ‘JJM—.H\ BE oS e L’ a.,\.;)'\.w & LQ)'L“"-’L@. rKJb NELE g 1 \) ECX
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et JBLl ol slaal, YAY

\—QJL\—":")-'\“L"M“SLCPUNF"}’ASJ\MJSL’C‘}’)L“J\})J“)\J@&\)DLU\*’

.).:.)ij [ uijfjbxbﬁxr@)W\(CLD M‘JJ’“‘Q&

&b b

g o 032 8 4wl s palie ools s 1y 5 slaals,l s

55 Lol 5 e 0l 8 CPU 3 K4 53 i3 gl o2l i olSl oS ooy o o
gt g 0kl S EAX 53 acaelae adS 5 AX 53 WaadS (s oo oils S 5 AL

gt o 03505 8 5 (ST(0)) slid saes 0i3ls y SaS waiy— VL S5 s s =k
| P P P LA RERE Lo 5 ST(0) luse (Currency g3 @b mbs sl
S ga 0ils S 12340 &5 50 4 ST(0) 13 1.234 1, Currency ,lais

S el Sl Jro ol N6 L Ll e Soslal Ly all s e S ),
sde el oot el ozl 5l am Slolvar bl S o)pe 4 pb ans K
e S 4 45 48 e Jlal Lol e YT Soslal S sl s s ole 4
S )l 338 oy b am ol s &S

g gn sls S L EAX 3 Jly, Seslal s oIS—gla )l WIS Se,ll k-

AL 3 a8 Jal 1 culs S Sl ax olir cas sazme 5 03,55, «Sglaal )] plel, -
Saie 815 s a sils 85 AX 5o aS Jal | culy oo Slaie Sl sa e sl S,
Fbl S ams (Do onl st 3 g sl 8 EAX s oS sl 1 el Ll

g gn odils £y il aad Jlosl w4 ad el slambl 5l an &S Lol var

Ao SOl 8

i S 4 5 T Jame il 5 Ul 5 a2 sslinnd a5 slasls, 5 olen 51 Laue

A5 IS sy 4 plas) o 45 o SelF b SLS s il Ko s S )

35""“_;‘ J\.w)‘ W—VY Jfb)\.w\ & Ol Aaselfjw\)\a J«w\a@ ‘w\ W ()“9"'\)'9 BV ")T B
S50 sl eyl a5l L S a8 a8 e 5, o 5b Self register sl ) 3 cou

25 JLO EAX O3 5 o)l gen Sl 55 ol 515 008 okl
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YA ol J S/ Y Jas

ol s sl byl aen 31w LK) S a8 e s, (o, 5b Self pascal sl 5 o =

Nl o sl mb iz K ) Uyl (55 &5 Slolvar ull Jald) os eai

e aen 5l 2 Ks bbb was Sl el w)ﬂ 53 o8l ase by ol
394 o (PUSH)

B Bty XS o 5, (o, 5b Self « safecall 5 stdcall (cdecl slasls)| 3 cos =

s Jl)) (0l 5y go 4> L) lolvar e, 5l am Lol o K oo el b aen

e rY [ %9 u)’\.&\ ‘c\a A.zw & Lg\j’

bouus™ g 2 g bowijlw

ey ‘.ﬁj@ )\S ey o oS J.MS@ oalazal \) @\‘9"\}9 Lgbn;\:)\} U\"“h oacS g I Lﬁav\.;j\.w
A sl @\P\ﬁ Ay ool plas Lg\j ‘g\.b\ Boolean =R j’.d\)\i S S Qé.\ e

.)j,w@ J\.w)\ mJJ.ZS

adeny S b sl el aS ams e plas saisle Gl 3 S v bl s False Slade S
e S Wb sl (sl 5wl sas Ll inherited (cu)S 5l 5l eslinal LG 2 o
sd5l a8 ams o plas saisle Gl 3 S v mell Lo True Sluie K S o L) S gane
s osls LIS 5l aday SOl bl Ho Ll s Hlasl S pl )l S b

'hbjfkfdj EAX B B .)\.’u\ é)\; A 45 g;f.w--r A tb-)\ gga 9 J.S@ .)\.’u\ Self Lw‘,.:

solazal b sanS oy v a8 das oo olis suiS oy s el 3 S = bl s False Hlais S
L, Jseme e K wile oS o 5w (D Gl s e sus jLaslinherited (S 655 )
)\ oS w;’u 45,\.::364 UL““” oS w;’u @\?\Jﬁ gga A j“‘\)\‘ B True )\J.M gga J.«S@

\)Self.k_.wj.: [ b.)\é 4—.\&3 bJ—.‘s.:Ss.fdjﬁu “.,J\:- C;g\ 9 .w\ [ )L'Aa-\ ‘L;‘H 4.1.5) g_ga &JL

S g o3l pils S 5l S Sl

.)\.))\J_BM g.,\_w\a.)._.w u)}\._;\ujubb @b)\dﬁ)\i‘éﬁ@)b)é)}b r':-j‘f.d\)\a

s bl 4o 5l L8 v pascal sl 3 cos s o Jl,I DL O s 0 (0l register
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et Il o5 slasal, YA?

bl 5l Jé 5 o, safecall s stdcall cdecl sbasls,| 3 cos 358 e (PUSH) Jize S

355 g (PUSH) Jizie Self

Sl s a3 o 5 S m 0aiS s b skl LT aS sas s plas DL ols &S s ol
., BeforeDestruction \s a5l S, Jsl eI\l 4y zo= 3l =8 DL Jlaie aol s e

258 ol 3 sy 4 &l g AfterConstruction

TP s 19

b o Js S0 L aas e o3l et oy EXIEPROC S )lt] it 55 o |l — o o i
ol el ot e salel b asl , OLL ) casu laie 4 oslsen o) cpl B eaS sllel,
al oLL ol e s S a 5o | Halt 4 ol 53] 3 G by easw a2l b el

2,8 e 6l i o, Kl

stz 5l eslawd mp & sladly, sl 4 po A oy, ol ol 4y
b ¥ b o | «finalization) plesl isw») 552 o 4vo s (finalization) o L) %
Sl Sl ol b b S 5l Bl s s s s ls (s
> Shes (packages) Laa o gl = caitan oz 53 (Goans) DLL L (S5ad)
J8 o sl el o 5leesly (finalization) ol iy 5o Ll 75 5

X g o 0l 531 3 (finalization) Ll s jisw o) 21 5

oy o il o S S S e | oA sladly, ailg oo basb , wiles 50 by
A MBS e r\’.v" B é;\.’.-" ol St b, | 3an oo o b b g, &S cpl 4w I~

AS 2 o o5 (initialization) 4]l as)lude oS 5| oy ol g

g Wl g Gadls) Sl ey SO w5 (lensly s 4 (2o & Ul 8 »
S8 Cim ool oA S S ol 5l bl b s o |2l plaslahl, S s s 4 iy,

Exit procedures’
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YAV aoliy LS/ VY Jd

S a0 ey it &S gl a3 |l el widly ol 4 &S s s 9SS
JUe s oy sl 4 ol syl 51 s | ExitProc es (slgime b Lad s 95 S
EX/tPrOC [ aJ,,,.&-S )\u\.ﬁ-ﬂ Ju\g ‘\A.w Cﬁj.é- J\}) ).) c%\) )}I{.w.) C).Jﬁ\ ‘W )J .J\*Zs aﬁ.ﬁ-s ‘G\S.})}

.Js.;s REE LQ)"-‘\:’MJ \)

e g ol ) o Jlos S slensly anplsand 5 a8

var
ExitSave: Pointer;

procedure MyEXxit;

begin

ExitProc := ExitSave; // always restore old vector first

end;

begin

ExitSave := ExitProc;
ExitProc := @MyEXxit;

end.
&1aSlely 1y MYEXit J)s ) e (A8 o0 s -3 EXitSave s |, EXItProc gl gime oS |52 (55,
DB e rLgd\ MyEXit &S (s s sl 35 ool 3 2RLL anl 3 51 Loz olsie 4 a\sza S e

S o 3 3180l 1y L 5 s oSl

s il i ExitProc &8 Sl b o sdly, Slel s al ol gl sblsS 5o Lokl s,
Slesa il bl Slexl 3 o 51 L8 ExitProc « alaels sadls 51 Olas gl ans oo aslsl
) g_s_“"J‘DT ol cI~ o, aS 503 0 0kl 3 5,00 0 o Gom i oy 95 ¢l
0,93 o oo ol s 15 o o S0 ol s ol Laas aiass ExitProc

s o ol B

awile e 3l Wl o> oy K ErrorAddr So,\al ace 5 EXItCOdE oo piia g 2 |
nil |, v ErrorAddr 5 o35 jio ), ExitCode casl  Jb 5 asss cll> o 52 NEIPWL
oo Sl Slade ol ExitCode (Halt 4 o) o) p S b ) 4l asle Sl ooz sl
Jal oley s S abaaly a0 ael y asls I 55 55wl il )l o2 ErrorAddr , Halt 4,

Dg el aael g UHJJT $s\> o» ErrorAddr , s 0S¢5\ ExitCode
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et JBLl ol slaal, YAA

Output 5 Input s |6 (cul sz oz | 2l (Lo alsolS b g oS JIy)) zo~ Jls e
iy oty Gl S e A5 Ll ol sl oy G cazbimil ) ErrorAddr ) . sa |,
9 25 g |, ErrorAddr &S 4.8 oz o oy Ko obass Jl aslaw ¢l 2l ol slas
nil ), |, ErrorAddr «sls iS50 3 sans g pm b S azbinil ), ErrorAddr s ol

P u’;)\ﬁﬁs C,J:'- sl Lw‘,:!‘ a)\wa\ké-o\g&.\\s.xﬁ.n:)\}

b o3 Sl ool b aasl o3 S oyl 3 1 s sadlss ol Ll oo SlgleS 48 e
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B 0990 sl W5

ol et 3t ot Sl slaaliy e 55 Ly Joad 0S5 s e o3l e 4 IS5 L
Iy 5 s ns ed
M)@‘)#()}))&u‘b}t’:\ =

3D ale> ;I) AMD Athlon , SIMD Jntel Pentium III s so—s Cél sl faall) gis acn =
AS oo Sl |, (Now!

aas g by s lal olal (Al el g bl S o ool 315 05 Sl QL o

Shsiws 5o 1) La e 5 Lag s el asle 2 ISl slaanlis 5l oslaral o3l
.M.)‘_;a Jl.o.ﬁ.-u\

c—e‘jﬁ' sladly, ols oS e b bbb 4 Wiy oo bt S5 Ll 6l il K olsis 4
7 h—as 5o, € g sl b a4 s iy o e Sl dss Jate (At I

Built-in Assembler’
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| SO AV B DTN 4.

ool > 9~ Mtjg).) ;_,\)’\ .,\,m\}é-@«g.,\u\a gaﬁjuj\..a“\ﬁbu\.a 4793
Lo S 5l et Sl 5o 1 01 b el 3V o8 sl anzls an g il oS

S same lenly 3 550 el Sleslinad U, ol oS cas

asm giwd

3l Abasm s ol o pes Jlasm Ol s 5 bl s 58 e

asm statementList end
sl Gl SIS JsS s ahass bow g oS ol el &l gz 51 ldWs statementList 45 >
g anbasm s SO 5o @l Slo g ad e b w5l 2 S Olvo s b ke
G5 S e sl &8 ans i las IS s i S sl S SISl Sl s S
Dt Sty waiS L 6,85l ), g assembler sl 5 inline oS o505 .ol

515 LS 55 1 51

O 31 ool

s, b @U S s \eﬂ Sleslizal b alasasm g K 5 Ol 5l eslimal aelgd ( JS 5 5b 4
it 3G |, EBX 5 EBP (ESP (ESI EDI slgls wlasm sns K .ol (55 ,2) external
Ay BP @sm i ws Sy (63555 5o S POol | EDX 5 ECX EAX slgils alalsl il oo Ul
Shacals sl sl S8 S e ol wisy YU 4 SP S s o5l o)l anty sl
S EBP 5 ESP (slimal 4y .l ools R ansd oynl (5l DS 5 el anzy anksd ()

S e s 82955 S5 Ol Olse Lo ) (G g S5 e asm s

ol yokwd (S lligh S §

Sl 5 Ohs0 a el Hias K ola g G S5

Label: Prefix Opcode Operandi, Operand2
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www.SoftGozar.Com
Y4\ B 000 e ASTNY Ju2d

(s 008) cmul Joaral i | ol oy SO PREFX 5 03 51 o S LabE] &S\
Label .ol Jaul & 5le K Operand 5 el b 3 SO L e giws Juall 50, & Opcode
ISUFROPN

Jle L;\j \.@j J.&-\; BERY (SIPRTCINY )'\.gu J..\.,A“\ Q\)}nﬂ; Qﬁ\.d ubu..;y

MOV AX,1 {Initial value} {OK?}

MOV CX,100 {Count} {OK?}
MOV {Initial value} AX,1; { Error! }
MOV CX, {Count} 100 { Error! }

<

b.)\.&.’o‘._.w\ ‘Ja}_.w‘;a "')jf )K&&J&L PL 45)} QLQJS )Ky JL.AM\ LQ\.&)}L.H.J PL \.bwu:-j

T e S b Gl s Sl U IS s Ko 5 ez il 5 e

53 cﬁ\) label dlel s SO 5wl b (fea Il aslan o)l sy o sdme
Gl i)l 393 00l pl o) Ll SO s () s isa el @sm s g5 Sk

.(local labels) d\.m

L SoLaS@ Sl gl ipepn 3,4 @ S b oS it ol 5 (o sl

u_buéqu)\a;Lu#\x,ﬂ@&&w‘sr@wﬁ@@ \a‘la:-j)‘(.ﬁ)‘ﬁjz-.)u:-
asm o slesl basm oS o5l 51 o i ; a5 clasm O g 4 5pume

D g &W\&W}&éb}\&@})Ja\a@.)‘)u\‘b)\.)j).)bwjé

IS S Jox!! 30

&\.w..) et LQ\.&M\.:J: B b.)\.ﬂ.u.n\ )}hla A Intel sos Siwee LS\-“’&“’J‘J"J ‘;GLN )\ )Ky JL.AM\
s i 2l i ity ol e o i Sl sl ol 5 45 S kg S e

:‘)‘;3‘26" u)\.w.‘..; 2D Ju.\bj:m_\, L;\.m.:\js\:'-

e Pentium family

Opcoce (Operation code)’
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et JBLl ol slaal, Y4y

e Pentium Pro and Pentium II
e Pentium III
e Pentium IV

WS oo St a1 5 e Jedll) gres as ez S5 el 0 dle 4,

o AMD 3DNow! (from the AMD K6 onwards)
e AMD Enhanced 3DNow (from the AMD Athlon onwards)

JNSM:-‘JA .5‘99- bJJ)\.)jj) Q‘MQ‘M‘)W.)J&Q)L)J}L\SG&}; LS‘j

RET _fos!l g 3597 »

S e M 1 Ky S L K oyl gen RET g Joall 50

)b’ésé' g}:’)?. o)gT)g

G R W AT SV SN I LI S A E [ U JAE S P DO | JUCSINS  ER WO
uuj_.‘ 3)).\-)—4. u_" J._.wL: IS w\u\b ngia.) )}L ASU:\J;-‘J.S@ L;)wa ‘U’J) L}‘“’J‘JJ’““)

29l g0 Jh.c\(..mg)ﬁ o s Jedll ) g @L&'Q(@\J L Jl, S &) wsl

OMP) b2 e o Jeddlygies K gl il culh 127 64128 Gus s, b sl S
(bSO sl 4 plrals S Loas a3 8 5 - Jaddl)) oS 2 S el
Sobsazan S o bSO dadln) Kios i S Soso ol o 0 A4S e Ay

A8 e M (Gl ol g obals

Sobionsas S o ol Jadllse)) sl S oy S bos i Jadll e Sl

ZAb 127 6128 G o b Aol oS 555 0 W5 050 3 (el S s3Il plrals
&_;.Jgélb,AS‘JS@J,Jjw,SMJ:J;;'Lab,SL;Ji&JK;M\o)y&,\j;)s.u\e

Sl g Jlan sl (s g ean) W80 2 Bt e b S5 o

JC Stop

near return’
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Y4y s o0 Awnl KS/NY Ja

5 GBS b Bl 48 il 0wl Ky by s ob,S 2y S b e Lo StOp S s

JNC  Skip
JMP  Stop
Skip:

el (near jump ix) Ses5 i g5 5l eolser il s dly, Joae bl 5,

ol Cyaol 4

(adS iy 25) DW (2ol iy _o3) DB 28 o sl 1) Jhandd o o5 ole 3 4 585 L]
\J.g-(,.b)'\ IS s L oS, ek L bl glaosls ) 51 & (caslas S iy «) DD

S e g ] e e 5l dm 5 s

2ol G A ol e aS ol aals ol a4 e ol s 681550 )8

el S VL COL Y Ll aldS

53 3l golaie b cub Sole G wilg e skes p a8 e g | el 5l gl DB e

1 Byte = 8 Bit
1 Word = 2 Byte = 16 Bit

S e a5 15 08 b o cal Shle atl Jsb a5l oS0 wa, Ko L 255 5 -128 auls
LS g A5 S » ASCIT a8 |y bliae 0l L) eyl 5l ldlis b,

BN Cﬁ-b Goldie b el o)le S "\‘;‘936‘ Lolas ..).:564 Myl badsS 5l s DW L
- )L_g‘y JLA_.H\ ‘w)JT Q)\_.J- &—’ LQ\JJ .,\...r\) L)‘"JJT Q)\.J— & \.’ 65,535 9 -32,768 aals

o] wjﬂ WTM Sl &S glalS i — S o My Sos Sl

Ly ol oolee Sy aiils e dishes n aiS e a5 1 Gisliae baaddS 51 cldlis DD ol 5
So il sl slis S 4,294,967,295 5 -2,147,483,648 auls 3 gly (sl

sl idu o\ oS gladdS s —aS e s 1) Has Seslal K L5 el ol O)le
gd g 4 8 ol Lol CteSn ity ol S adS KL oS el o]
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IS aile G )3 Kipd g 65 IS CinSiw 3 5l 5en DD 5 DW DB Lo g5 sai a5 (sl
o ednis Uy e adyl dnm)\.ﬁ.a sosls J..Jy 6‘;3 Jim )\533‘ JJ.?.W\ Q\)jx.w.: L.d,: 0L J..Jy
= o AaS elan ) oo JWCLL const L var gl odlel 51 il L eols CinS

S3lad 63,51 DD 5 DW DB oyl 5 51 WaJlee

asm

DB OFFH { One byte }

DB 0,99 { Two bytes }

DB 'A' { Ord('A") }

DB 'Hello world...',0DH,0AH { String followed by CR/LF }
DB 12,"string" { Object Pascal style string }
DW OFFFFH { One word }

DW 0,9999 { Two words }

DW ‘Al { Same as DB 'A',0 }

DW '‘BA' { Same as DB 'A','B' }

DW MyVar { Offset of MyVar }

DW MyProc { Offset of MyProc }

DD OFFFFFFFFH { One double-word }

DD 0,999999999 { Two double-words }

DD ‘Al { Same as DB 'A',0,0,0 }

DD 'DCBA' { Same as DB 'A",'B','C','D' }

DD MyVar { Pointer to MyVar }

DD MyProc { Pointer to MyProc }

end;

e S el el a5 pie DD L DW DB ol p Sy anlis o8 hanl 5555 50
Sl 555 Jle gl 080 o0 ol 3 Cusd 5e 5 double-word-sized |, word-sized byte-sized

s oy Ol sies o5l

ByteVar DB ?

WordVar DW ?

Intvar DD ?
MOV AL,ByteVar
MOV BX,WordVar
MOV ECX,IntVar

S o Wl e 48 e 500 g A e Sl (g e el e G5 Ll
=S5 Sl eslial L anl b e sl ol e 5 K 358 G s 00 Jhend [ g
58 male ksl by S5 P8 okl i el 2 JSL ks 6

var

ByteVar: Byte;

WordVar: Word;

IntVar: Integer;
asm

MOV AL,ByteVar

MOV BX,WordVar
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Y40 s o0 Awnl KS/NY Ja

MOV ECX,IntVar
end;

Xl 03 5 L8 4 pbals K slp e ¢l Al 5 0 LARGE 5 SMALL

MOV eax, [large $1234]
S e M5 ($00001234) Com¥Y ol als S LI 0 ks SO Jedl s

MOV eaX, [small $1234]

u—u—\? @\—9-‘\—!\-7- gg—’) w).)T a)‘.)._:\ J\_b‘ .Ju‘,—.m-u gg_: \.’ U&“ Jma.: & ry.) JA).H)}.MHJ

A8 e M ($1234)

—Y sl S sl aslal JUal G s Jle ag es S a Liab 6 a3 6l il e SMALL

el a5 ) 035 a5
MOV  eax, [SMALL 123]
Jolds 5o
mov eax, [123]

e 55 (Sl o an) T sl s S w5 o] 0311 Sl s S

VMTORFSET 18 iy s 53lma 5 Ly, 250 40 5 s o o3lrl w08 4y L5 0 55

.DMTINDEX

e Jpdn gl 5l 55l ame ol sS51 Soslal Joan 53555 sbcaly s |5 casl VMTOFFSET
Lol JolS50b 4 oas (aseie WS oL S aiasls s ool a8 e 25k (VMT) (65l

TExample.VirtualMethod (Jlee gl » ol el ol 4 awe b S

QLAJQ U_" M 9 J\.ASGA @LJL \) [ J\MJ\ Lg\"}’ By Lg\"}’ By JJJ.:- LJ’“"'J"" DMTINDEX
(E)SI &Lg | |, System.@CallDynalnst (| 5 Az ,laxl ¢l , .TExample.DynamicMethod . J\i

S Sl gl 3 DMTINDEX 5l sal s 4 Sl (55
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s JKLL o5 sleal Yas

9 s o leesls Ly sloae &0 4 Mmessage” oL s L biae Azl

Jle sl X s sl g3 3 DMTINDEX (USG5l aolinn] | sl g5 o e o

TMyClass = class
procedure x; message MYMESSAGE;
end;

sola ) (3l 5 Ly sbdie & oo iws (g, VMTOFFSET ) «» 5 DMTINDEX 5l o 25 Jle

program Project2;
type
TExample = class
procedure DynamicMethod; dynamic;
procedure VirtualMethod; virtual;
end;
procedure TExample.DynamicMethod;
begin

end;
procedure TExample.VirtualMethod;
begin

end;
procedure CallDynamicMethod(e: TExample);
asm
// Save ESI register
PUSH ESI
// Instance pointer needs to be in EAX
MOV EAX e
// DMT entry index needs to be in (E)SI
MOV  ESI, DMTINDEX TExample.DynamicMethod
// Now call the method
CALL System.@CallDynalnst
// Restore ESI register
POP ESI
end;
procedure CallVirtualMethod(e: TExample);
asm
// Instance pointer needs to be in EAX
MOV EAX, e
// Retrieve VMT table entry
MOV  EDX, [EAX]
// Now call the method at offset VMTOFFSET
CALL DWORD PTR [EDX + VMTOFFSET TExample.VirtualMethod]
end;
var
e: TExample;
begin
e := TExample.Create;
try
CallDynamicMethod(e);
CallVirtualMethod(e);
finally
e.Free;
end;
end.
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JSezs b Shae 5 (s Joam) o8l (il (sl 3148 ais bosle S5 Joan! sbasishas

Al leas oy i 5l Slae i ead 5,5, SIS bsshas (e 5o N 5o o

Table 13.7 S8 5 Jenl oldS el
AH BYTE DMTINDEX  EDI HIGH QWORD TBYTE

AL CH DS EDX LARGE SHL TYPE

AND CL DWORD EIP LOW SHR VMTOFFSET
AX cs DX ES MOD SI WORD

BH CX EAX ESI NOT SMALL XOR

BL DH EBP ESP OFFSET SP

BP DI EBX FS OR SS

BX DL ECX GS PTR ST

WJle Gl s )8 baw g oas (5 glaanlis ol pie o)l gan sl 555, OlS

var
Ch: Char;
asm
MOV  CH, 1
end;

Jz_.sz‘augjijﬁw&@wﬁm6\j.Chjﬂud‘ﬁ@L;)\Jf)LgCHQ\.;b”;A.g\)l

10 030zl (80) sl Ul Khae 51l aals 00 5555 4adS K b arli ol a8 18
MOV &Ch, 1

L SlaSs elad a8 6,08 Lo g oas iy gbanlis (5 8 4 5l oSl ] S oy g

.XMS u\.»:-\ ‘v\;)\.) )Ky JLA.w\ [ 900 UL‘»\S

A8 e Slaay sl el lanal 4 ans; 5 5l e

.3)\3}\.&:&
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et JBLl ol slaal, YA

ool § (o JICwl SHle Ol D9lad

a4l led oble S el ) )8y Jedd Ohle 5 2 JSLL Shle gl Solis o 5
L Wi sl o aalons S L5 o il g5 e 45 (ool 5 4 25 ol e

e eals el

const

X =10;

Y = 20;
var

Z: Integer;

el a5 g2 S ) g

asm
MOV  ZX+Y
end;

qb’&:f&\jw\)ﬁu‘:”gﬁix+YQ)u‘mqﬁ'ﬁaﬁY@,X@é&QQ\j\

Y )Xj_f\\_.a\A_SG_AQ}_MZJ_M4._4\)30)\M§JL~A)&MCAAM‘)‘9‘“~J)W\3O

a8 el s i

var
X, Y: Integer;

Uil gl edln ol 5 oS amelone Lol 5l 53 X 4 Y Sl w15 i 555 al —
Lo aly s Ol Mg L ZaY 5 X Eaga

MOV  EAXX

ADD  EAXY

MOV  ZEAX
end;

Dole S o el s ol |y ke gt ke 8”1\ St JSl osle Ko
XaS 2la)X+4 o)le 2n JSGL Hs ams e plis \)J@“U‘JJI‘*"“‘C\?J\J‘%‘M\
Sline X+ 45 Ll gl o8 o o ol 4 Lol 4 X gl yimn sline 4 (o piie K
S et 31 i al o0l 513 X sl 51 YL cals g oS T 3 il aalS (ol ime

el 5 A8 g

asm
MOV EAXX+4
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end;

) S5m0 A X Glyime 44 3 S Bl s b, A8 0 AL X5 VG el e

Can|

asm
MOV  EAX,X
ADD EAX4
end;

e B o 5 B s, Lol o)le K 6l 2]

beot

laiy Gl 5 oae slaculi S Gl 1 ol g 55 S5 o]

o slesl

5—2,147,483,648 e aul 5o Lgl olae 5 aaly g polie ol oae slac
Lol oS e oalial aoms (il 31 goae sl (o 5 Lt b 4 a2l 4,294,967,295
IS e Sty 55 (1 lie) Jlamesl B 5 (A slase) JUST Y (slie) 5 b 5155 Jad
ots (A sle) JUS) 2l 58 g Qs i 5l an B S rdsi alanls 4 0k s

S d88 oL sae 5lanH S oy LV b)) Jlamnl K (b 5 oae 5lun 0 K

2 o ol s

James) o gl S ol o b5 5,88 SLE LA L i o551 51 S Ll oas sl
o S dab F LA 2551 S mels o3, ol 4z olin st H e 5 el L 1
el caies Jlagmenol S <l $BADA 5 0BADAH (JLite (sl 2352 e 23V s 55k o 3L
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Code g3 Xpd Hgame (" M) caelae L (7)o it I8 J8 wdle e 5o L lans ;) ol
Sl 4 S S plate 4 s (o I8 S8 wdle S0 4 LS g5 s IS S8

S T N I e e ST L VOO S G Vo IV

IZI

'Delphi'

‘Linux’

"That's all folks"

'"That' 's all folks," he said. '
'100'

slacnl 5l ladls arass cel y ams S Job s 5l glaws, el DB sl 3 5o
sty el S as s lae ol 3 st e 452y 55 il sla LIS ASCIL olie 5 yooms
Sole S 5o Wil a8 a5 me | goae Sk K5 aals SLE e ) sad Wl e

S9d g dloe ) D) g0 a4 lant, bl K gode Llde S CS s

Ord(Ch1) + Ord(Ch2) shl 8 + Ord(Ch3) shl 16 + Ord(Ch4) shl 24

ol atied (s 8L o 5 Conm ChE 5 SIS (2 1) op 5 il Caam CHI &S L\
Joer a2l Jao s S (n 5 g G a5 05800 (23 a2l SIS Slem 51 ol sS s e

B e ol |, L@j ©dAs ﬁ>\.i5.a 5 laa, glacsl D

Table 13.2 Ol alie 5 bans, 5l L s
b Llade
' 00000061H
'ba’ 00006261H
'cba’ 00636261H
'dcba’ 64636261H
a ' 00006120H
' 20202061H
'a' *2 000000E2H
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'a' - 'A' 00000020H
not 'a' FFFFFF9EH
WL
1S o B 1 CPU lgls 5 ead 555, b e
Table 13.3 CPU 6L°QL.5

ESP EBP ESI EDI S ¥Y Soslal b el

SP BP SI DI Co VP So,lal by el
CS DS SS ES Cor VP cale slels
FS GS oY cale slels
ST odi3ls n SaS Olg Ay

EAX EBX ECX EDX Car VY o pes Aolia

AX BX CX DX Co VP o 50s Solia
AL BL CL DL S A ol slels

AH BH CH DH A L gl

o 552 e il Ol Wskes Gl ez JSlas ol S pb ) L wshas G s
slaain) 5 aily oo Lgls (5 s Xsi 03 5 L8 4 Ol Glaw s ol 4wl e els

X gl aaj)\Sa_Jf\{g

g g Laady S ol 53 aiilsi e (DI 5 ST) ol sLgls 5 (BP 5 BX) 4Ly slels
5 [BP+SI] ([BX+DI] [BX+SI] [DI] {SI] {BP] (BX] « —stne il ansly Sl slaeS 5

JESP+EAX+5] , [ESP] JEAX+ECX]

23 Joame e b an LacaSu Ll iisi o Gluats (GS 5 FS DS SS (€S (ES) el lels

A Koo gow S VY slaaal

Ol cua 51K p a8 e B2 8087 sl e DU Aty 65, 1, O 5 oYL ST Jeaw
ﬁw\7ﬁ‘,ﬁ_¢£wwbQSJXAS@B(-L",MWST(X))\QJLQM&\bM\y@)}Lﬂﬂ‘rM
RCIW JCH K JPEE SN W VA R
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=t JSal ol sl vy

ol Sl s it Sl sbhanlis sl 4 Ls b sss e ojlal et 4 S5 L
o~ 533)\_9 NS V.- Y c\y 9 \AJ\)J ‘Lbf.a.ua ‘\At}.’ ‘\AML: J.ALW \AM\.W U"\ ‘wa\.’ t\.wu\.ﬁ &5“/]“”')
S olee s Result jaza b blze &S S oo silwosls 1y @ResUlt 555 oo S8 5 Jal ()

function Sum(X, Y: Integer): Integer;
begin

Result := X +Y;
end;

function Sum(X, Y: Integer): Integer; stdcall;

begin
asm
MOV  EAXX
ADD  EAXY
MOV @Result,EAX
end;
end;
1A gl 0 p L 4 asm Q\)jx.w.: P J..g\ydu ) Lg\.an,M
.(Chr} WriteLn ‘JLA Lg\j’) .))\A;\.Mu\ c\y 9 \AJ\)J "
(els 1384 TK“’ o a) s sazme 5 5ol e cand; glacl
il eais el (ol S o S placis
.@\,3 5 C)L;. @Result | =
A5¢Lgmc¢>‘xraaj)\5aasm U\)WJJJM\j’@‘\S\)JW‘&\f\j)Jﬁ»
Table 13.4 S5 e Ly snd sl ol o
g5 el ksl ol )| Gzt 03 (Label) s
o abuly ool sl ,lads  (Constant) b
tj.a a)\.,\;\ abas s tbj\ o (Type) tj.a
g5 o3l alasl A el (Field) A
& s 5! abes tb,)\ i u.,);T (Variable) e
g ool absl> oo Jls> oss! (Procedure) Jlss
& s 5! abes tb,)\ @U u.,);T (Function) @U
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o abuly ool A2 (Unit) g2
g5 o3l bl gl Result iz o) @Result

o)l 9o (t;\y s Ladly, oo sas Ohel b jxte) Je b jame was Jlb e sbagsle ae |
e o S Hlade 5 Al po e e JIEBP 4 e 5 K5l e 03y e Ay (69,

o e eals gaeMel b Jle (gl a8 o adlo) Joe sla i

var Count: Integer;
J‘“"“)}l“-’ Jos b Cz\-? < ol o

MOV EAX,Count
Dyd g0 0kils S 5 5 Jeanl MOV EAX,[EBP-4] 4
bl S eslasl s S e 555w —YY _Seslal S sl var sls wlil LS5 L
S5 sl oslavar )l S 4 e e Gl ol s e S5 cwl Ll o)l e var

Sl SO Ol g ay e i o Hlade bl K a e e ) ol g s
oolal ol 4 Bo,lal o (mbsn 4 o 5038 IELL 1, oYY So)lal izl s sl Lo var

WJla s J.MS\JN s J..:SGA

function Sum(var X, Y: Integer): Integer; stdcall;

begin

asm
MOV  EAXX
MOV EAX,[EAX]
MOV  EDX,Y

ADD  EAX,[EDX]
MOV @Result,EAX
end;
end;

oo eals el b Jle gl 5 wsa slhasasm ol ) s Gle 5o Wl 0 biawls

type

TPoint = record
X, Y: Integer;
end;
TRect = record
A, B: TPoint;
end;
var
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P: TPoint;
R: TRect;

gt o0 L a4 bals 4 e e Gl pasm s S o Wlg e s sl

MOV EAX,P.X
MOV EDX,P.Y
MOV ECX,R.A.X
MOV EBX,R.B.Y

SN Sa s e LS it Jls 5o b e sl Gl o K5 e o anlin S
EAX s 5 1, [EDX] (gl gz 45 ] a8 a8 o M) 55 @L.-.& orsle &S 55 b Jeadll ) sies

-JJS@ 6)‘5‘-?)\-3

MOV  EAX,(TRect PTR [EDX]).B.X
MOV  EAX,TRect([EDX]).B.X
MOV  EAX,TRect[EDX].B.X

MOV  EAX,[EDX].TRect.B.X

SHle il WS

ES 5 DI CL AX .ol &g Q)L,c&%,‘w\au‘_}t&mu\.;r\s;\tm So)le S
JLAM\ u\-u ubL& ‘bj'“‘@ a.:\.e....ﬂ\ \.ﬁ:.bj.\«m; LQ\J’ G\SJ}L u\.a.h Awd u\-u ubL& )\ dub‘y@

Lo jane a5 aian aitl > Olels )l S o et | dils claciad o oS Jl)le
5 A O a8 Sl b Gl cn gl 4 (Sl Sl wlg s Dy, s s glacab
3 g 0o sl Jels 055 cn) s abaly ol g bl dbls lacadse |
shas plsie 4 S s sl Slels )l 5 abaly o pslie .ol z JSLL gy slasls

Jtn sl 358 g gsline oS 45 Wt e el g0 S 4

const
Start = 10;
var
Count: Integer;
asm
MOV EAX,Start { MOV EAX,xxxx }

MOV EBX,Count { MOV EBX,[xxxx] }
MOV ECX,[Start] { MOV ECX,[xxxx] }
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MOV EDX,OFFSET Count ~ { MOV EDX,xxxx }
end;

o il Janll s S 4 MOV ) el alaly o Slotie K, Start a8 s ol 5|
A 53 g o daz 5 Al S ek Jadlly g Ko 4 MOV (e ps 4 B35 po Jroed
bos a sl gl Soan | Start LacSl; MOV e g 53 o2l abas | gl K Count
OFFSET Slas MOV poe,lga 5o (osls i 53 10 ol o Bl ads s ) L) as

(o3ls cZe s Count o)) XS o g abaly o olaie K 4 1, Count

AS e My Jsasm e

asm
MOV  EAX,OFFSET [Start]
MOV  EBX,[OFFSET Count]
end;

ke oy 4 | (relocatable) iy oleals olae 4 b iy aaaly o olie 5 adils Olels )
Ghae sl sol saimsdise of s &l sanlp lelrals 058 e cansib (@bsolute)
ails A uS e aie |y olde pd bl Oole S e e reass b b 4 |
i ol S WS e e | e e e S oS Lo el ULl 0l 50 plrals
sl als L Ladlss o ite dacs 1 4 &S ks gl )l 5l plaals ol
Shls cwl aalal LS ol 5o b Jaw ol 2l UUJJT ey el alaals wS .

e lle S Jas Lol g, | s &S

Lal e ool s llae Slaie S0 55 1 ilkee 2 U ams e sl it 4,155 ad

AS (g 2 LEWU 58 5 pex 4 ) pd plaals ol o) Jlsl glaolles

Sl £lgil
S g5 el s ls o316 S K 5 Sl sl g5 KL s el wole
J—M&-’ tj—a ‘J\._w LQ\J_J bjf@JLJ)J uTA.Lﬁ\:- M‘aﬂ b)‘.b\ u)}«édad.é‘).) \) u)\.&
Ao oSl S oy o 8l aS o Jal |, col H\es Integer |5, 5 (ol ,\ga Integer

Sl Jadll) gt 5o 55 cnl Slaams oo il 1) 85 )
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var
QuitFlag: Boolean;
OutBufPtr: Word;

asm
MOV  AL,QuitFlag

MOV BX,OutBufPtr
end;

L <ol 5) 95 OutBufPtr o 55l &S -l 5 cazly (Cul) S QuitFlag o311 a5 a8 o ) Aead]

Jaddl szs L asls (4l S

MOV DL,OutBufPtr
g5 el a8 S OUtBUPPE 5 o) s o310l gls O3 SO DL 5 a8 o s s S
lmosa Wl ta5d ools Lok (oo g Jos) B K b o) wls e dlisls pla )l S
R CCIN-S W I VA | S SE RS P Satad

MOV DL,BYTE PTR OutBufPtr
MOV  DL,Byte(OutBufPtr)
MOV DL,OutBufPtr.Byte

S g 0,2l OUEBUFPEr pasa (Coly 5 Coenl 0S) ol sl 4 e MOV (s faall ) 25 o]
B Lg\"‘)‘—‘" PR - L) AL_M\j - )\.«\.M ‘J\.ue & w\ &}.’ BEEY d.L.%La- &\:-)\ & ‘.5)\‘74 g_s‘")" B

sl o [ [ las, S ol

MOV al, [Buffer]
MOV cx, [Buffer]
MOV edx, [Buffer]

oole Q.g.\—.))\v\.; Y e [100H] & ,le \;.’.} (DB oo I J.v.\bjs:.ﬂ.: 93 b o5\ )\533‘ JJ.?.W\
atia dishas ool 5l Nl e g5 5 Gl ool Cia& 53 100H e yo] (gl gimer slins & g
el 35 e S5 N skes 51 85 a4 Y L3 (BX sl p adS AL (6l o) 55

2, pad gan B S 45l L8

INC BYTE PTR [ECX]
IMUL WORD PTR [EDX]
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A pede LBy el &S a8 R T oad oy Ly &4 S o 25 Joox
ans e all 1 Wl il sas el Lzt JSL b ol ob 4 oS

Table 13.5 b & e Ol s s e
Joons &
BYTE
WORD
DWORD
QWORD 8
TBYTE 10

D ske Sl Sos

Table 13.6 N5 el Sl ay sy pe sl Shas 2l >
& oA

0, I, ., HIGH, LOW

. unary + and S - s+

)

OFFSET, TYPE, PTR, *,/, MOD, SHL,

ST binary + and ¢ uL - 5+

NOT, AND, OR, XOR S ol
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WSS e w8 el 4 Gl o )Le 6\-’°J§~LJ— 25 Jede

Table 13.7 5 e @l b Sas iy,
(ot s

e S0 ol ay eyl n i el 51 g AloloDy oS glalis b aules siome iy ooy JUal &

MLuL&)\Sy rLAAn-M \bMﬁ)j) L-é-w LL}""')‘“‘ Jf\gf"""}‘:“@ )Lﬁ)j)\Sbv\.w s_jaj’.t

dmly )l w5 Ko alan T L a8 ol 51 08 sl olae s gl slacsle sl 45 )
Sols - po—de SYP- ;SJ{H Sole bbb ole 5o X8 0 2L LS osb A asa s,

sl Oole sl g5 Oole g olie g ez Hl cdle ) 5o a sl

oty Sl i e o 4 T LS Gl 5 8 S olas 5o gils Sl aliils gl [
ole e Bl e 6,0 ole LSy ol 55 53 e bl Bl 5 4 s s,
Flol S o)lsan s ol Jol e g5 L ke 53 palie faame Sl ) )3 Az s S

Gl ab23\

tﬁ\ﬁ&ﬁj‘v\-’e&)\ﬁﬁﬁwﬂ&ﬁ@)\étﬁﬁ‘jw Sl pae sus ol

Sl e 4l 5l 8 Oole b g sas Gasie atls 4 Glate 6 b Lol abai ) om0l
Al e jied BB ik 5) o o le 5o

anl osle ails S e Shee 5w &5 1, sladdS w3lsl b )le VL a3, o e HIGH

sl slae dlaly Ly lie K

S ol asbe i1 S e T K 3 45 1y S o3l b ol il 45, oy cota  LOW

ey Slie S b Ol ls S s e pa ) pe Sl Sl am Ol S pex
Al gl

S—!A—’Lg.))\—&A—’\bﬁ@j\)\.@aﬁ&.ﬁ#)’@)\)&;})\.&(MJS)QMGM)‘M J&‘SL@A -

Wl e Shle 51 S ey Wl alisle wlela )l | dbaly g olie sl gie Slols e F
S Azt il pd ol ik S olle 5l S _)f\ Aol pd obals i S
Flo) o s am ual il ol )l S ole 53 p Sl aalps pd ol als i

2351 g abisls
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PR P W ISPV I SN IR VCH Pt UV I WUW IPVRRCK X SV (1%
Ly adsle plol 4 ams o)l 3l IS 45 51 b3 (ES | GS FS SS DS €S) sl ool
83 LS & Jaall) g i hae K s ciaB Jlal S o8l J58 s 5 am sle lade
oiedie L5 358 o Loty elin cif JUa (gt Joall ) sms S U Joddl) sz 352

ol 2 izl 0 03l Glts cof &S 552

e Sy amti il S e dT e Khae 5l am &S 15 ke K (islian adS) el 2sy, OFFSET

Ao Ay e K s B e e Rhas 5l o S 15 ke (b 4 o3l g TYPE

s

g3 5 9] n Shae 5)amy oS el ik Sluie b il plo ) S am oaJB Se PTR

.g)\.»)\}ﬂ.;éj.\q-):é@)\.,c

donl g e abauly o olie G Az 5 sl gl dbauly o slie Wb oole 55 p oS

"’j'.’

EPARTIPES
e Sy s 5 izl s alaly g polie b Eole 53 8 s e Sl sy, MOD
ol Gllas abanly
Socde SO a5 sl llas dbanly o olie AL Oobe 53 p o) & e o6 o SHL
ol Gllas abanly
Sode S a5 sl s dbanly o olie ML Oobe 53 p o) & e 6 o SHR
ol Gllas aanly

s

oy oy Slie S At 5 izl gllae oy ol il Ssle 55 p . ze s lel OR XOR

www. Par sbook. Or g



www. Par sbook. O g

et Il o5 slasal, ¥y

ool S f19y 9 &y

9 udbj ‘G_L; 0909 j\“.w\ .)S)\ snla| L, Jbegin...end D5wd 3 )K L Hoh J.u\j;‘_;a Lo
e sy s |y SIS 5

function LongMul(X, Y: Integer): Longint;

asm
MOV EAX, X
IMUL Y
end;

s e ol g ol 69, 1) (g20me b gilarg LS
o ol s A e e e 550 4 e s )l S 6l S e
YO Ll el sl a8 Sos e sl sl 5 ant; g5 e sl el ol s
Sosb ala bl e SO L anl sy, ol o -3)‘-&?@ Slaows cab ¥ L
Klos g var sl e, gl &) S 552 5,55

L§‘J—’ b}..wu_.a UMLLD-@RGSU”: J«A_u mtb-)\&‘.»b)fj \) wa tL:-)\

L colly caidy oKy 48 ol S cdns pad i | b am e Ky LS n

SABS g0 M \) @Result Jfb)u\ & b)b».b bJ.u‘j:-‘Ja Lb‘kwb 9 wa\-’)b ‘Lb&ﬁ)
e sl &S alains, ey o ol s b asy bl Ll -

B A O ol A sd e Mg ey sl LSasn ssb 4l 2 s s s, XS

PUSH EBP ;Present if Locals <> 0 or Params <> 0
MOV EBP,ESP ;Present if Locals <> 0 or Params <> 0
SUB ESP, Locals ;Present if Locals <> 0
MOV ESP,EBP ;Present if Locals <> 0
POP EBP ;Present if Locals <> 0 or Params <> 0
RET Params ;Always present
Sgi oo adsl aasluie Jho bl blaaly b ads glaaes; aesl )y Jols Locals S
PRI WO W
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= slocals o a1 cols bbby o3lasl Params 5 s Jow s e o3l Locals

S ol ol 3 o5 a8 5 el anlp a5y 92955 S il Jao Params

D9l oo J...i.‘... RET J.v.\bjs:.ﬂ.:

5l S oy Hlign S ope 405 @S sl pl
(= VY olde) EAX L (G V7 oli) AX (Cm A o) AL o oo 5 oolie o
g ga 02ls ciS
lie) iyt e osls S 0di5ls y S8 s aiy (55, ST(0) Lo s polie @
(X5 go o4 10000 |, Currency
gt g 0ols ct8 L EAX Lo oy glaans; dan 3 Sojlal

oaly il /J'f @Result .L_.wj.’ 0 a)\_&" @.9‘9.4 M}A B \Awbjb 9 5\3‘55 Lgud\.\uu) .

g o
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Goal -> (Program | Package | Library | Unit)
Program -> [PROGRAM Ident ['(' IdentList")]"; ]
ProgramBlock " ."
Unit-> UNIT Ident";’
InterfaceSection

ImplementationSection
InitSection " ."
Package -> PACKAGE Ident" ;'
[RequiresClause]
[ContainsClause]
END".'
Library -> LIBRARY Ident"';’
ProgramBlock " ."
ProgramBlock -> [UsesClause]
Block
UsesClause -> USES IdentList";'
InterfaceSection -> INTERFACE
[UsesClause]
[InterfaceDecl]...
InterfaceDecl -> ConstSection
-> TypeSection
-> VarSection
-> ExportedHeading
ExportedHeading -> ProcedureHeading ';' [Directive]
-> FunctionHeading ';"' [Directive]
ImplementationSection -> IMPLEMENTATION
[UsesClause]
[DeclSection]...
Block -> [DeclSection]
CompoundStmt
DeclSection -> LabelDeclSection
-> ConstSection
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-> TypeSection
-> VarSection
->  ProcedureDeclSection
LabelDeclSection -> LABEL Labelld
ConstSection->  CONST (ConstantDecl ' ;)...
ConstantDecl ->  Ident '=" ConstExpr
->  Ident"' Typeld'='TypedConstant
TypeSection->  TYPE (TypeDecl';")...
TypeDecl -> Ident'="Type
-> Ident '=' RestrictedType
TypedConstant ->  (ConstExpr | ArrayConstant | RecordConstant)
ArrayConstant-> ‘(' TypedConstant/',"...")'
RecordConstant-> (' RecordFieldConstant/';"...")’
RecordFieldConstant -> Ident "' TypedConstant
Type-> Typeld
->  SimpleType
->  StrucType
-> PointerType
-> StringType
-> ProcedureType
-> VariantType
->  ClassRefType
RestrictedType-> ObjectType
->  ClassType
-> InterfaceType
ClassRefType ->  CLASS OF Typeld
SimpleType -> (OrdinalType | RealType)
RealType ->  REAL48

->  REAL
->  SINGLE
> DOUBLE

-> EXTENDED

-> CURRENCY

-> COMP
OrdinalType -> (SubrangeType | EnumeratedType| Ordident)
Ordldent -> SHORTINT

->  SMALLINT
->  INTEGER
->  BYTE

->  LONGINT
>  INT64

->  WORD

->  BOOLEAN
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> CHAR
> WIDECHAR
> LONGWORD
> PCHAR

VariantType -> VARIANT
->  OLEVARIANT

SubrangeType -> ConstExpr .. ConstExpr
EnumeratedType -> ‘(' EnumeratedTypeElement/';...")'
EnumeratedTypeElement -> Ident [ '=" ConstExpr ]
StringType -> STRING

->  ANSISTRING

->  WIDESTRING

->  STRING T ConstExpr T
StrucType -> [PACKED] (ArrayType | SetType | FileType | RecType)
ArrayType ->  ARRAY [T OrdinalType/',"..."]'] OF Type
RecType-> RECORD [FieldList] END
FieldList-> FieldDecl/';"... [VariantSection] [ ;
FieldDecl ->  IdentList"' Type
VariantSection -> CASE [Ident ":"] Typeld OF RecVariant/'; ...
RecVariant ->  ConstExpr/',"..." " (' [FieldList] ")’
SetType ->  SET OF OrdinalType
FileType -> FILE OF Typeld
PointerType-> '~ Typeld
ProcedureType->  (ProcedureHeading | FunctionHeading) [OF OBJECT]
VarSection -> VAR (VarDecl ' ;")...

VarDecl -> IdentList "' Type [(ABSOLUTE (Ident | ConstExpr)) | '=" ConstExpr]

Expression ->  SimpleExpression [RelOp SimpleExpression]...
SimpleExpression ->  ['+'|'-] Term [AddOp Term]...
Term->  Factor [MulOp Factor]...
Factor -> Designator ['(' ExprList ")

-> '@’ Designator

->  Number

->  String

-> NIL

->  '("Expression ")’

->  NOT Factor

->  SetConstructor

->  Typeld'( Expression')'

RelOp -> >
-> <
> '<=
> '>=
-> <>
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-> IN
-> IS
-> AS
AddOp -> '+
> -
> OR
->  XOR
MulOp ->  '*'
> e
> DIv
-> MOD
> AND
-> SHL
-> SHR

Designator ->

SetConstructor ->

SetElement -
ExprList ->

Statement ->

StmtList ->

Qualld ['."Ident | '[' ExprList 7" | '1]...

T [SetElement/',"..]'T

> Expression ['.." Expression]

Expression/','...

[Labelld "] [SimpleStatement | StructStmt]

Statement/'; ...

SimpleStatement ->  Designator ['(' ExprList ')

StructStmt->

->  Designator  ":='Expression
->  INHERITED
->  GOTO Labelld

CompoundStmt

->  ConditionalStmt
->  LoopStmt
> WithStmt

CompoundStmt->  BEGIN StmtListEND

ConditionalStmt->  IfStmt
-> CaseStmt
IF Expression THEN Statement [ELSE Statement]

IfStmt ->
CaseStmt ->

CASE Expression OF CaseSelector/';"... [ELSE StmtList] [ ; T END

CaseSelector ->

CaselLabel ->  ConstExpr ['.." ConstExpr]
LoopStmt-> RepeatStmt
->  WhileStmt
->  ForStmt
RepeatStmt->  REPEAT Statement UNTIL Expression
WhileStmt->  WHILE Expression DO Statement
ForStmt->  FOR Qualld =" Expression (TO | DOWNTO) Expression DO Statement
WithStmt->  WITH IdentList DO Statement

CaseLabel/',..."" Statement

ProcedureDeclSection->  ProcedureDecl
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-> FunctionDecl
ProcedureDecl ->  ProcedureHeading' ;' [Directive]
Block' ;"'
FunctionDecl->  FunctionHeading' ;' [Directive]
Block ;"'

FunctionHeading ->  FUNCTION Ident [FormalParameters] "' (SimpleType | STRING)
ProcedureHeading ->  PROCEDURE Ident [FormalParameters]
FormalParameters -> ‘(' FormalParm/';"...")'
FormalParm->  [VAR | CONST | OUT] Parameter
Parameter -> IdentList [ ([ARRAY OF] SimpleType | STRING | FILE)]

->  Ident "' SimpleType'=' ConstExpr
Directive ->  CDECL

->  REGISTER
->  DYNAMIC
->  VIRTUAL

->  EXPORT

->  EXTERNAL
> FAR

->  FORWARD
->  MESSAGE
->  OVERRIDE
->  OVERLOAD
->  PASCAL

->  REINTRODUCE
->  SAFECALL
->  STDCALL

ObjectType ->  OBJECT [ObjHeritage] [ObjFieldList] [MethodList] END
ObjHeritage ->  '(' Qualld ")’
MethodList->  (MethodHeading [ ;' VIRTUAL]/"; ..
MethodHeading ->  ProcedureHeading

->  FunctionHeading

->  ConstructorHeading

->  DestructorHeading
ConstructorHeading ->  CONSTRUCTOR Ident [FormalParameters]
DestructorHeading-> DESTRUCTOR Ident [FormalParameters]
ObjFieldList ->  (IdentList"' Type)/';"...
InitSection->  INITIALIZATION StmtList [FINALIZATION StmtList] END

-> BEGIN StmtList END

-> END
ClassType->  CLASS [ClassHeritage]
[ClassFieldList]
[ClassMethodlList]
[ClassPropertyList]
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END
ClassHeritage -> (' IdentList ")’
ClassVisibility -> [PUBLIC | PROTECTED | PRIVATE | PUBLISHED]
ClassFieldList->  (ClassVisibility ObjFieldList)/";"...
ClassMethodList->  (ClassVisibility MethodList)/"; ...
ClassPropertyList ->  (ClassVisibility PropertyList';)...
PropertyList->  PROPERTY Ident [Propertylnterface] PropertySpecifiers
Propertyinterface ->  [PropertyParameterList] "' Ident
PropertyParameterList -> ' (IdentList "' Typeld)/*;"... T’
PropertySpecifiers->  [INDEX ConstExpr]
[READ Ident]
[WRITE Ident]
[STORED (Ident | Constant)]
[(DEFAULT ConstExpr) | NODEFAULT]
[IMPLEMENTS Typeld]
InterfaceType ->  INTERFACE [InterfaceHeritage]
[ClassMethodlList]
[ClassPropertyList]
END
InterfaceHeritage -> (' IdentList")'
RequiresClause ->  REQUIRES IdentList..." ;"
ContainsClause ->  CONTAINS IdentList..." ;"
IdentList->  Ident/','...
Qualld ->  [Unitid'."TIdent
Typeld ->  [Unitld'. "] <type-identifier>
Ident ->  <identifier>
ConstExpr ->  <constant-expression>
Unitld ->  <unit-identifier>
Labelld -> <label-identifier>
Number->  <number>
String ->  <string>
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