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<style> body { font-family: "Open Sans", "DejaVu Sans", sans-serif; } </style>

1. tHEHT

HAR HHHHH R # FHAAHR B0 FREREE, #1 # HRRRREEE B8 S B AR A B
HARHH FHAHHH, HHHHH # 7 A, M T S

HHEHHT TR HHHTT AT # #HH, SHa e s s
HHAHHT. SRR #F ST, e i e, s 1 7
HHAHHH fHHH. T B8 S T A # R, 8
HHH T T FHTT i, #H78 #HHH HH, e -t
HiHHE, H## HH # HHTHHHE HTHTHTHTHEEE fH #rHHHE # g (Turbo) #fa, #t
HHHHTHE HHHHH #H R T T o SR T # e e 1
C++, Java ### CH#.

HHHR R ARHEREE ST SEHHEEETE, TR THHE S5 TR - T,
R, ##########3, HHIHHTHT .

HHE HH FHHPHHEHE SRR 1 HRHE R #HE

HAR # R HHARARRRE

HH A AR A0 AT AT, 5 R TR S 1 T THEET T ST

HHHHH I S AR SRR T o R Y, Y Free
Pascal Compiler, http://freepascal.org/ . ### # #HiH#HHH#H###HH# |DE (#H###HHEE,
Debugger, #H#HHHHHH #i #HHHHHTHTHHT HHTHTHHHHHTH, HHHTHTHHHE $H #HEE, HHt
Lazarus http://lazarus.freepascal.org/ . #####H# ## # ####HE ## Castle Game Engine,
https://castle-engine.io/ , ##### # 3D # 2D #HHHHH#HHHHHH # HHHHHHE HHH, T
HIHHAHE #HE HHHHHHHEE R i st (Windows, Linux, macOS,
Android, iI0S, Nintendo Switch; ######## ## # WebGL).

HiHHE HEHHHHRRE # R R -RHE B SRR, B R S
H# HHHARHHAR T B HHBHE HRHE. B HRE #E PR AR

s = Unit

2 it = Generics
S it = Interface



http://freepascal.org/
http://lazarus.freepascal.org/
https://castle-engine.io/
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HARHH HHRHHHHRRY FREHHHHAT FHHE B # BRRE S AT S A R
HHARBHHRH # HHAHHH.

2. HHHHHHT

2.1. #HHHHHA "Hello world”

{$mode objfpc}{$H+}{$J-} // N3non3BaiiTe TO3N pej BbB BCUYKU HOBU MNpOrpamu

program MyProgram; // 3anuweTte daina wkato myprogram.lpr
begin

WriteLn('Hello world!");
end.

HHHRH # HHHHHHHHT HHRTHHE HHHHH HHARRE 3 AR # R

o HEH AHEAHpit FPC i FERHHHHRE A, HRhhhh gafaanny gen e
myprogram. Lpr # #####H#H#H### fpc myprogram. Lpr.

o HH HHHHHIHHHT Lazarus, #HHHHHHHE i #HHE (#HH# Project _ New Project |
Simple Program). ####H#H#H#H# ## #HH## MyProgram # #####HHHT Ht-HHHHHH it
HHHH HHHHHHH HHHH, R #H7 # HHEHHH HH SRR 1 #H# Run
# Compile.

o HEHHE # HHHRHIH B HHHRREE HHE, B B H B B — R
HAHHIHHHHIHT SHHPHHHHEHAH R R 33 R 38

iR SR S I I I T 1 R T e, it
HE I IHETHAE $HE SHEHA SH S-RHTH SH SHHE HE HHHA g st
HHHHHH HH HHHHHE S B, . R ##E GUI ###### # Lazarus
(Project _, New Project _ Application). ###### — #it#H#H##H#HH# GU| #HHHHHHHHHE, HiHHE-
T, R T HHHAT, S it sttt
H HHHHHIHHT #HHHHHHAHHH. Lazarus # Free Pascal Compiler ## ###HH#H#H#H## # #H#HH
HHHHH HHHHHE W R # R, GUI, #HHH i, #Hsss #ass (XML,
JSON, HH#H##H#H#H#HHHH .., HHEHHHR R # T HHEHHHH, H #HHHE S #H
Hit HHHHHHH, HHHE B #H #HHH Castle Game Engine ##-##### ©)

L TR SRS SRR SRR

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

program MyProgram,
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procedure MyProcedure(const A: Integer);
begin

WriteLn('A + 10 e: ', A + 10);
end;

function MyFunction(const S: string): string;
begin

Result := S + 'HuM30BeTe ce ynpaBnsBaT aBTOMaTU4YHO';
end;

var
X: Single;

begin
WriteLn(MyFunction('3abenexka: '));
MyProcedure(5);

// BeneHneto c¢ "/" BuHarm paBa pe3yntat float,
// w3nonsBaite "div" 3a yenouncneHo peneHe

X := 15 / 5;

WriteLn('X cera e: ', X); // HayuyHa HoTauus

WriteLn('X cera e: ', X:1:2); // 2 peceTu4yHnM 3HakKa
end.

HH HH HAHHHAR HHARRRRE B AR, R AT B SRR
HHHHHHHHHHT ReSU Lt | HHHHHHE H#i HHHHHHE # HHHHHHHH I #HHHHH Resu Lt | ####
HHHH # fHHH HHAHH AR AR

function MyFunction(const S: string): string;

begin
Result := S + 'Hewo';
Result := Result + ' owe Hewo!';
Result := Result + ' n owe!"';
end;

HHHHHH HHHE #H# HHHHHHE # HHHHE AR (MyFunction # ######
HHHHHH) HHHH HHAHHTHH], #H R B HHEHHHHE BRI, B B AR B
HHTHHTR R A FHHE 000, (T S0 s et A i I
HOHHHHHHH HHHHH R (] AR S R Resu Lt
HHEHTT, BHHHATH AT 0 T SR 3 A ety 10 s i,

HEHHHAR HE HARE B B BIHHRR . BB T R SRR
HEHHHHAAHI . 7 HHARHHAH TR B PR, SR B 37
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HitH HHHHRHH A () HHHHE R (HHERHHT #1E # SR SRR i
Hit HH HEHHHARHTT # BT ST, R H SRR AR AR #H1
e e
HARRBHHRH . HHHAHHTH AR

function SumIntegersUntilZero: Integer;
var

I: Integer;
begin

Readln(I);

Result := I;

if I <> 0 then

Result := Result + SumIntegersuUntilZero();

end;

HHHHHH Hi HHARRAAR EXLC ## # BHARAHAHHH T #7 ST
HHHHHHHHT HHHHH HiE #7 # R R 7 end ;) | #H#H #######H EXDE
HHHE SBT3 R, R BHE B R PR R TR
## Resu Lt . #### ## ## HHAHHHHH # HHHHHHHHHHE EXDC(X) | ## #7 ## #HaHH
HHHHHHHH HH HHHHHHAH B A A — HHERE . return X # C-
HHHIHHHE

function AddName(const ExistingNames, NewName: string): string;

begin
if ExistingNames = '' then
Exit(NewName);
Result := ExistingNames + ', ' + NewName;

end;

HARRHHHE HHHHAHAH, #F PR B BHRRRRRHE HHER B PR SRR
HARHH FHAHHHH HHHH B B SRR # AR R HRR R S, #RRRRE
HHHHHHHHHT HH R T B (B SRR HH T SRR )
HARHHE #1 FHHHAHHHR FHRHRER . AR

var
Count: Integer;
MyCount: Integer;

function CountMe: Integer;
begin
Inc(Count);
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Result := Count;
end;

begin
Count := 10;
CountMe; // ¢yHKumsTa ce M3Nb/HABA HO pe3ynTarta i ce urHopupa, Count
cera e 11
MyCount := CountMe; // pe3ynTtaTa OT {yHKUMATa ce m3nonssa, MyCount cTaBa
paBHO Ha Count, kKoeTo cera e 12
end.

2.3, #HHHH (if)

#HitHHHHHHHHS 1T .. then ### 1T .. then .. else ## ## #H#####H#HH HHAHHHH
HiH, HHHHHH # HARHHHHHHHT A . 3 HHARR #H C-HHHAR A
HHFHAE, # HEEERE 07 AR S R R 3

var
A: Integer;
B: boolean;
begin
if A > 0 then
DoSomething;

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

if A > 10 then
DoSomething

else
DoSomethingElse;

// €KBMBA/IEHTHO Ha FOPHOTO
B := A > 10,
if B then
DoSomething
else
DoSomethingElse;
end;
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HiHHHHT e lse #i HHHHHR HHE HEHHHHHHE LT | #HE #1 #HHHHHHE SR,
HARHH #1 HHHHHH

if A <> 0 then
if B <> 0 then
AIsNonzeroAndBToo
else
AIsNonzeroButBIsZero;

FRETHNT O shEsS SHHRET § ndEsr L[ ¥ SEssheTd, SORreT © ghneon sEsee
# HH-HHHH R LT # # AR # Deqdn ... end ##HE. BT HEHEHE
HH-HHAHAART H RRRHRERS # AR R AR BRRRR RR A ARRRRRE AR
HHBHHE . HH AR 7 BRI R S AR R S SR 8
FRETHRRTHD pEEE FERREh o lso & AUREn 250, Suhahh 5f & ouhh R o8 aaasean
Hit B B (B SRR B A HHEH S SRR # B), #HHH#H # # B -HHH
HHBHHHR 773 30 SRR fRaaa.

if A <> 0 then
begin
if B <> 0 then
AIsNonzeroAndBToo
else
AIsNonzeroButBIsZero;
end;

AR L B

HHHHHHHHT R #######H and , or, not, Xor . ######H#T #HHHHHH]
HHHHHHHH # BT (HHHHH T "exclusive Or" #iH #it #itH #HHH##HHH #HHHH #HHHHE
XOr). ## #H#H### boolean #####HHHH#H # HHtHHHHE Doolean #itHHHHHE. #H #HHHE HHHHH HH
HHEHTTR 37 TR AT TR ST i ST et i 1 it i,
H#HTHHE FHTHHAT 31 A S .

HEHHHHHE Y (R TS ## =, <>, >, <, <=, >=. ### ###
HAHHHHHHE # C-HHHHHHH HHHHH, HHHHARAT HAARHHHE, B8 # PR HHARR R #H
HHH HHAHHHHHT (HHHH T T HHEH), HH HHHH T R T S
HHHHHH #HE HHHHHHHHE A = B (H# #HHHHH #1 C, #HHHHH #HAHTHHHHHH] #3 A ==
B ). #itHHHHHHHHH A assignment # #H##H#HHH # 1= .
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HHHHHRHHHHE (B HHAHHRRHHY) SRR R BB HEERRRRHE #H
HARRHHHHHHHH FRERHEE . AR0E 0 B FHHHHT B AHHHRRRRTE S fE AR
HARHHE, # HH HHAHARR BHARHHT S B8 R

HARRHHHE HHHH # HHARRE f8 FHHARRRAR

var
A, B: Integer;
begin
if A= 0 and B <> 0 then ... // HEKOPEKTEH npumep

HEHHIHHA 1 HEHH B HHHEHRRE, HHR B B RS R
#Hit HAAHHHH HHARRREE and  # HEHERHEE #E ARRREH (0 and  B) . #H#HH #
HAHHIHHAHE A, AR HHEH BB . R B SRR R
HHHHHHHHT = | HHHH HHHHHAH # R faaaaaE A = (0 and B) . ###### ##
HHHHHHHH HHHHHHE "tyPE MISMALCN" HHHH HHHHH Hit Hit HHHHHT HHHHHHHAH
A = (0 and B) # #####H# H#HHHHH O |

HiHHE H HHHIE

var
A, B: Integer,

begin
if (A =0) and (B <> 0) then ...

# HHHHHHHHHHE #7 S BT HH S # 8. HHHHH s (short-
circuit evaluation). ###H#H#H#HHHHHH HHHHHHH HHHH

if MyFunction(X) and MyOtherFunction(Y) then...

o HHHHHHHHIH #, #HE HHHIHE #iE HHHHE #HHE#E MyFunction(X) .

o ### MyFunction(X) ##### Tallse, #HH#HHHH HHAHHHHHHH HH HHHHHE #
HitHHHHHH (R ## Talse and KakBOTO_uW_fa_e # ###### false)
# MyOtherFunction(Y) ###H# ## #i HiHHHHE #HAHH.

o HHBHHIHH # HHHHHHEHIE H# #HE OF HEHHEHH. HHIHHE, HHIH HHEH # #3HH #H7# true
(HAHHHH HHHHH BHARAA7R # Crue ), #HHHHHE BRARRRH HiT Hi HHHHHE

o HHHH H HARHHEE AT, SRR R SRR R

if (A <> nil) and A.IsValid then...
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HHHH #iE HHHHHT BHAHHHTHE, #HHE fHHEEE A # n1 1. #HRHHE #HEH n1l # ##
HIHHHHH, HHERH H#1 HHH (FHRHHE # BRHHHHTH HHHE B, #HseE ## null
poOINter # ###H#H#H HHHHH HHHHH Hi HHHHHHHHTHT.

L TR SR SO R R SR SR
(case)

HiHE HHHAHE 1 HE SR A U # R 31 AR 31
HHHHHHH HiHHHE, HHAHHE # #HHHHHH HHEA# case .. of .. end.

case SomeValue of
0: DoSomething;
1: DoSomethingElse;
2: begin
IfItsTwoThenDoThis;
AndAlsoDoThis;
end;
3..10: DoSomethingInCaseItsInThisRange;
11, 21, 31: AndDoSomethingForTheseSpecialValues;
else DoSomethingInCaseOfUnexpectedValue;
end;

HitHHHIHHT e lse # #HHHH#H#HHHHHHHH (# #iHHaaaE #7 default # C-#a#####H#
HHHHH). HHHHHT B HHHE T (7 T 3 R e Lse #####HA,
I BHE T PR 3

HitH HHHHHHE C-HHHHHHT HHHHE # HHHHHH HH # #REEERE switch, ##
HHHHHHHHHH, #1 HHHE HHHHHHH A #HH (Tall-through) ### #iHHHHHHH #HEHH.
HHEHE 3 AT HREEEE 3 EHREE. J# IRHEERE 0 THERHEE 1R TR
HHHHHHHHE Dreak . #H# #HH#HHH HHAH#HHH7H7H, ## HHETHTTHHE HHE- T #HH
H#HH# case , #H#H # HHHHHIH.

AR L S W S A
HHHHHAHHH A

HARRHHHHHE HHH # HAHTRR # AR R, AHTHRRTRERE 3. SRR B B
HHHHHHHHHH I - #E enums # #EHEHHHE #HHHHHE)

type

10



W ST ST - ST 10 i i

TAnimalKind = (akDuck, akCat, akDog);

HARHHHE # AR HHARHHR # AHAARRR HHH $1 31 BRI ARRARRRRE AR 0 AR
Hit HHH, #EHEE ak = #EHEHE A CANIMal Kind". #### # S T,
HARRHH B ARRHRH H5 3 # BRERRHHT SHAHARARRRR B ARRRE . R 7 838
Hit HAHHI BT aK | HHE HHTRHHHHT T #1 #HHTH #
HARRHHHHHHHHHH.

HEHEHE H FHHBEEEREE IR R BRI 3 3 IHHE
FHEHE THEIRE FHEEHEE I SE AT SR REE I 1 T,
HHEIHE HHEHEE T SR IEEER 0 R 3 R

S HHFHPEEHEEE $ PR E B0 THEEHE. AT 3 R

T I TR BRI O S ST R R R
HiHHHHHHH {BSscopedenums ON} . #HHH #HHHHHHH, ## #H HHHHHH]
R EREAEEES SUHRHR ARETINRRRAAET AR AU e O, B
TAnimalKind.akDuck . # ##HH## HiHHHHE HHHHHHT #HE HHHH
ak HHHHHE # HHHHHHHE #HEHHT T HE S Y Duck,
Cat, Dog . #### # #i#H#### ## CH# enums.

@ HEHIHH #1 TR HEHPHRH B R 1 HHRBH R

T, THE ST (0 f A SR, i 5 e # it
T T fH # 3 BRHHRT S S B # SR, fiite it
#it HHHHHH Ord(MyAnima'lKind) ## ## ## HHHHHHHHHT #HEHHHT
HitHHHHHHHH, #7#H TAnImalKind (MyInteger) ## ## ## #HHHHHHHHHTHHTHTH T
HitH HHHE HHHHHHT. # HHHHHHH GRS R, ## MyInteger # #
#iHHHHH#H#H (0 .. Ord(High(TAnimalKind)) ).

HEHHHHAHI # TR HHARHHE SR 31 B SRR 1 BB 3 R

type
TArrayO0fTenStrings = array [0..9] of string;
TArrayOfTenStringsliBased = array [1..10] of string;

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

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

AL LR B e el B e B S B R (B R S

11
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type
TAnimalKind = (akDuck, akCat, akDog);
TAnimals = set of TAnimalKind;

var
A: TAnimals;
begin
A= [1;
A := [akDuck, akCat];
A := A + [akDog];
A := A * [akCat, akDog];

Include(A, akDuck);
Exclude(A, akDuck);
end;

2.7. ##HHt (for, while, repeat, for .. in)

{$mode objfpc}{$H+}{$JI-}
{$R+} // BKKUYEeHa NpoBepKa Ha AuanasoHa - NOAXOASWO 3a AeObr
var

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

I: Integer;
begin

// wHU3nanusayus

for I := 0 to 9 do

MyArray[I] = I * I;

// nokassaHe
for I := 0 to 9 do
WritelLn('KBagpata e ', MyArray[I]);

// npaBu CbUOTO KAaTO FOPHOTO
for I := Low(MyArray) to High(MyArray) do
WriteLn('KBagpata e ', MyArray[I]);

// npaBu CbWOTO KaTo FOPHOTO
I :=0;
while I < 10 do
begin
WriteLn('KBagpaTta e ', MyArray[I]);
I :=I+1; // viam "I += 1", vam "Inc(I)"
end;

// npaBu CbUOTO KAaTO FOPHOTO
I :=0;

12
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repeat
WriteLn('KBagpaTta e ', MyArray[I]);
Inc(I);

until I = 10;

// npaBu CbUOTO KaTO FOPHOTO
// 3a6enexka: TYK ce u36posiBaT CTOAHOCTUTE Ha MyArray, a He MHAEKcuTe
for I in MyArray do
WritelLn('KBagpata e ', I);
end.

HiHHHHH HHHHHH repeat # while:

HHH HHHE FHEHHHT HHAAR R R SRR

1. #HHHHHHHT B HHHHE HHH BT . # #a#H% while .. do
HHHHHHHH T HHHHE B HEHE, #7 # repeat .. untll ######HHIH
HHBHH S T AR

2. HHH B repeat HHHHHHIHHT fH HiE tHHHHHHHHT # HHERHHHE . HH HH #HRH
HEHHHH repeat #HHAHHHE Hit HIHHAHHHHT #HiHHE HHEHH.

HiHHHHH HHHHE Tor 1T = ...

#HiHHHHH Tor I 1= .. to .. do .. ##HHHH #H C-HiHHHHH #HH Tor | #aaaHH
HHHH # H-HHHHHHHHY ) T #1 HHHE B B HE SR TR SRR #
T ATHHTHHETHT ST ST IR 0 S /i s /it 10 TR
# HHHHHHHT HHHHE (B BT SRR HHHHHE) . fHRR R T
HHHHHHHHHH # HHHH, #HHE #HHH#H #H #1 R downto ###HE To |, ## #i# ## #HHH#H
TR

HH BHHHH B A S AT R 3 AR B 3 SRR AR
HHE-HAHHHAAHE, HHAHHHAR 0 HHARRRE # AR SHARRRE S0 R AR
HHRHHE S HHAHHH #1 BHE

FRETHRRT SREURERT, By SERSSORLTH 8BS oOnbsiindEsn O9 fegdsr 99 feddEer (#
Fhumann 1) #5 S5 On funshinddaty fond AUURahenanieh 99 sunres sEgeay
HHBHHHHAHT SHTTAARRRRE . BT B0 SRR a8 1 B TR e
HH I SRR B BRRRERR H ERR H AR R i
HAHH R B # Break ### EXLU | #H#HHHHITHHHT HHTHAHHTHHHT SHHTHTHTH
HHAFHHHHRRT H3 HHAARE.

HiHHHHH HHH#H#F for 1T in ...

13
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#HiH#AH for I in .. do .. ####H##HH ## Toreach # ##H#HHHHH HHHHHHE HH#HH
HH RHHHHHHHHHAH. 77 R 15 ST # AR 3 SRR R

o HHHE H # HHHHHHH HH HHHHHE R # HHHH (BRRRHHE #HHHH).
o HHET FH B FEEEE S SRR SRR B R

var
AK: TAnimalKind;

begin
for AK in TAnimalKind do. ..

o IR A B IHETREAE R R SRR SRR A R

var
Animals: TAnimals;
AK: TAnimalKind;

begin
Animals := [akDog, akCat];
for AK in Animals do ...

o B HEEHHE B FRHTOERHETELT AR SRR, R e
TObjectList or TFPGObjectList.

{$mode objfpc}{$H+}{$JI-}
uses
SysUtils, FGL;

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

var
List: TMyClasslList;
C: TMyClass;
I: Integer;
begin
List := TMyClassList.Create(true); // true = nputexaBa efieMEeHTUTE CU
try
for I := 0 to 9 do
begin
C := TMyClass.Create;

14
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C.T := 1,
C.Square := I * I;
List.Add(C);

end;

for C in List do
WriteLn('KBagpata Ha ', C.I, ' e ', C.Square);
finally
FreeAndNil(List);
end;
end.

HAR HAHR HE SRR ARARHREE BRERHHAHARE B SHRARRRRE, BREE B AR
HARHHHE R 33 H AR ARRRR . HHHHHT SRARRRRER SRR # AR-HHHHH
Hit HEHHH HHHHE )

2.8, P i B S

Hit HHHHHRHHAHE S SRR # BHHAEEE, HHTRHHERT BRI Write ###
Writeln . ### #HHHHIH #HHHHHHHHTHT ] HHHHTH HHTHTE #H S #H

HHEHE 3 R THEETAEE S IR P IHER R R SRR AT
HHFHETR A 0 THEEER T S SRR TP AT (. S ST TR
SRR IHETHE S TR 3 S SRR e it
HHFHEE R SRR (03 EHHEE 1 HHEE SRR SHE IR TR

WriteLn('Hello world!");

WritelLn('Moxe pga oTneyaTtaTe uano vucno: ', 3 * 4);
WritelLn('Moxe ga pas3wupute MoneTo Ha Usano yucno: ', 666:10);
WritelLn('Moxe ga oTrneyaTaTe 4ucno c nnasawa 3anetaa: ', Pi:l:4);

Ht T HHHHHHHE HHHHHHHE HHH #HHE 3, R st LineEnding
(## FPC RTL). (Castle Game Engine #### #HH HHHHHHHHE HH-THHHHHHT
NL ) B #H AR HHHHHHTT BHHHHHHE ST T s, i 41
HHHHAHH A H#H

WriteLn('One 1line.\nSecond line.'); // HEKOPEKTEH npuwmep

HHETHEFT AHETR TREER TREER F0E S TR TR 1 TR T

WriteLn('MbpBu pen.' + LineEnding + 'BTopu peg.');
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HHH HHHHE

WriteLn( 'MbpBu peq.');
WriteLn('BTopu peg.');

B HHEHEE HHE HEHE FHEE HHEHEEEEEHE T HF HHEEHHAEHHE HHHHE | S 1
1} HEHHHE S {$apptype CONSOLE} ### {$Sapptype GUIY # tHtHHtH
HHHHE 1 HHHEHEEHEEE. T S TR T SR # S
i (UNIX), 1 #H #E (WINAOWS) HEHEE # HHEHEHHERY # Write ###
Writeln # GUI #HHHHHEHHE 1 HHHEHHERHE S

# Castle Game Engine: ########H### WritelLnLog ### WriteLnWarning
HitHHHE Writeln ## #iHH #i #HHHHHHHHTHTHTHT R, #H . e
HHHHHHT HiH BHAHH HHHHHRE R #HE #HEE. # UNIX #HHE # #aH
HiHHHHHHHHE . # Windows GUI ####H#H#HHHHH ##E HitH #HH-#HE. # Android ##
#### Android logqging facility (#### ## ## ####### # adb logcat ). ###HHH####HH
## Wrilteln #HAH#H#H# #iE H#i HHHHHHHE H BHRHTHHEE, # HHHHE H H aaaa
HiHHHHHHHY (B 3D HHRHHRE R | ) # HEREEE, #
T S s,

L R Y

Hit HHHHHHHHHHE HH AR T T # (T T
Hit Hit HHHHHHHHE) HHHHHHH T T #HEHHH

o HEHH  HH BHAAEEHHRR WHEERRRESE AR 8 AT f SRRhhhhns
HUHHHHHHHH A i #HE IntToStr # FloatToStr . ##### #HiHH,
HOSHHTI O S AR (AR ARReaE gaitan gann
P AT 8 SHRRRRHE . S SRR e SRR g ey g
HiHHHHHE H#H #EAAAHE. "MoeTo uAno yucno e ' + IntToStr(MyInt) + '
N cToHoCcTTa Ha Pi e ' + FloatToStr(Pi).

H HHHHRRHI. HHPHARHHER AR AR R #RHHEH
HHHE XXXTOStr # #H##HHH# #iE ###  (HH###### FormatF loat ),
HHHHIHHHHT I HHTHH, HHTHHEY B #HH # # #EREEE SysUtils .

H HHHRR HARRHRREN . R AT AHERRRRRRE § AR R A
HHHHHRHHHHTT H1 B (HHHH. SHEHHTE # BRI HHHTTHTH # #HHHH
HHHHH BHHE T HHHHT H HHRRRRE B, HHHH ##7 #8 e StrTolnt

StrToFloat # ###H###H #i #i# (H###### StrToIntDef ).

16
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H HHHHHHHH, HHAHE HHRRBHRH 7 HHHRE SRR #H XXXToStr #
HARRH 75 HHHHHAHH AR

o HHHHHHHHE FOormat | IR Hi HH HHHHEEEE #HEH Format ('%d %T %S,
[MyInt, MyFloat, MyString]) .## # #HHH#H# #H #HHH#E sprintf #C-
HHBH T . $H T AT 1 31 H T i # fia
HHBH . S TR SHEHE 0 1 SR S e i
HHHHIHHHH HH HHHHHHE, #H. % . AT S T # T T # 4
T #HH R

H HHARAHRHRE BRERERRHAT R B BRI AR #H-
e e s e e s
HHHHHHHHHHT (HHEHE. HHH R R, HHHTHE #HHE B # SRR

H HHHHH HHHHHAHHTH | 0 SRR SRR SHHHE . R AR
HARHH HHARBHHR (1 #8 HHHARARE SHRRRRE fRR ARAR R B ARRR R
HitH # HHHHAHHH B T (HHHH T T #7458 array
Of CONSt). #### #HitH# HHHHHT Hit HHHHHHHHT #HHH HHEHHTH T #HHH

Format , ### H#t HHHHHHHHHH T # HHHHHHHA# # #1 T fRRRH ##
HHARHRH # #H4.

H HHARAHRHR . BHRHHHHHAT 0 BT A AT SR # AR
H BHRR HH HHARRRRR . HHARARRRRREE A ARRRRRERRY HHAARRREE A
HARRBHHRHHE BHERE # HHAHARR AR AR A AR
#it HH#HHHAAH (ECONvVvertError # ## #iHH HHHHE HHHE BHHEEE O #
HHHHHAHAH T ).

* WriteStr(TargetString, W) HERHHHHHHRE SRR HH BRHEE SR
#HHHHH Write(..) , # HO#HHHHHHE HE BHHE, #H HHHHHRHHE B HRHEERE #
TargetString ###H#HH #it #Hit HHHHHHHIH.

#H HHHHHHHH T ST TR #% Wr lte | #H##HHHHHHTHHT
HARRBHHHH FHAHHHHAR (1 FREHHHHHHAT #87 FRERE 35 HHHRE # AR 00
HHHHHHHHH, #H. P1:1:4 .

H HHARAHRHR HHHHHARARR B BRRRRRERRHE # S U B
HARRBHHRE  ARARRHREE  HF  HHHHAEARR T B HARE HEAHEEERR O#
HARRHRE,  BHREER B BEEEEE BF HERRAET AHEERARRE AR
MyStringFormatter (..) , ##### #i HHHHHHHHT HHEHHTHHHHT #H1 H#HH
HHHHHHE #HE P11 4 | #HHHHH HHHE SHHHHTHE (# HHTHHHE S T #E# HH
HHHHHRHHHH T # ST HHTTHHT SRR, TR #4 #
HARHRH HHAHHHHAH.
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3. #HEH (Unit-#)

UNit-#HE FHHEHEEHE TR 1 HHHE SR (HEEHE, A R 1 1
), 1HE HHHHEHEER T UNIGH # . T 1 P 1
HHHHHEHEE H HHHHERHE 1 FHHEE HHEEHE 1 HHEEHHEEHERE. HHHE R interface,
HHHHHEE H TR TR R H SHEEHHER 1 SR unit-
HH AR R IMplementation HHHHEEE # HIHHEHHE HHHE HHHE HHERHHE
HHHHHEHE. HHEHE HHE AR UNit-# MYUNLU # SHH MYUNLt . pas (R i
H HIHHHHEER . pas ).

{$mode objfpc}{$H+}{$JI-}
unit MyuUnit;
interface

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

implementation

procedure MyProcedure(const A: Integer);
begin

WriteLn('A + 10 e paBHO Ha: ', A + 10);
end;

function MyFunction(const S: string): string;
begin

Result := S + 'HM30BeTe ce ynpaBnsiBaT aBTOMaTU4HO';
end;

end.

HHHHHH (A T R # ##3## myprogram. Lpr ( lpr
= Lazarus program file; # Delphi #####H##H### ## H##HHHAE . dpr). #HHHHH #H#
I OHHHERE, O R T SRR, T TR Rt
. PaS #HH HHHHHHHE HHHHHHEE, HHEH P ## Unit-# #HHE . #i
HHHHHHH T HHHHHH . pas ##unit-## | Lpr ## FPC/Lazarus ##HHHHE.

HHHHHHHH HHHHE B BHARHHHH UNIC S HEHHHHHH I #HH uses .

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

program MyProgram;

18



W ST ST - ST 10 i i

uses
Myunit;

begin
WriteLn(MyFunction('3abenexka: '));
MyProcedure(5);

end.

Unit-# #i# ##  HE#HHE #8884 initialization # finalization.
HHHE H#  HEHHH HEHHHE HH SRR HHHEE R S HEH
HHHHHHH T — HHHHHH T

{$mode objfpc}{$H+}{$JI-}
unit initialization_finalization;
interface

implementation

initialization
WriteLn('Hello world!");
finalization
WriteLn('Goodbye world!"');
end.

3.1. Unit-#, #HitHHH Hit HHHHAHH T

HHHH UNIU HHHHE HHE HHEHHHHE - UNIL. #HHHHE Unit #HHHE H3 H#E A #
HiHHHHHH Interface ### #H## # #HHHHHH# Implementation. #####HHE #HAHHHHH#HI#H #H
Hit HHHHHHHHHT HHAH FHEHHHHHT SHEFHHHT (HHHHHHHH, T, ) #iE P #
HHHH HHHHHHHHHT HHTE FHAFHIE UNIL #HHHHEE 3 HH-HHR R, #.8. 3 R
UNIt #### # S Implementation, #HHH#H#H#HHH1 HHHHHFAAHHHHHT HHHHT #HH #

{$mode objfpc}{$H+}{$JI-}
unit Anotherunit;
interface

uses Classes;
{ TunbT (Knac) "TComponent" e pgeduHupaH B unit Classes.

Mopagu Ta3nm npuumHa TpAGBa ga u3non3pame uses Classes; no-rope. }
procedure DoSomethingWithComponent(var C: TComponent);
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implementation
uses SysUtils;

procedure DoSomethingWithComponent(var C: TComponent);
begin
{ NMpouepypaTta FreeAndNil e pgedéuHupaHa B unit SysUtils.
Tbii KaToO ro M3non3Bame camo B peanusauusaTa a He B UHTepdelicHaTa 4acT,
JAocTaTb4yHO € ga usnon3pame uses SysUtils; B cekuua "implementation". }
FreeAndNil(C);
end;

end.

Hit # HHHHHHH HH I BHEHHHT S #HHHE UNIt-# # HHHHHE R
HiHH HHAHHAAH, B BHER B UNICH H#IE B T SRR # R
Interface. #HAHH#H#HH#HHH Hit HitHHE #, #H# #i H#H# "HHAHHHHE HHHHHHHHH S
UNIt, #HARHAAHHAH HHHHHE B #H T S R HE
HHHHH UNI-#, HHHHE HHH #HAFHHHE. fHEHHH R T S R R
HEHHIHHAHE # HHHH HRHRR R RS # R R
HEHHIH # (HEHHH $HE 31 RS (R 11 38 R S
#itHHHHH MakeTlle #H# HHAHHHHHH HHHHHH HI HHAHHHHHHHHHH, SH000 # B
HiHHE RHHH 1 HHHHHHPHRH B HHHE B 1 B #E R, B B
HIHHIHHHHIHH $HF HH B H HHERHA

HHHHHHH # HHHHHT AT SRR ] UNt-# #HH R,
HHHHHHH HHE HHH T A # - Implementation. #### #HHH####H unit A ###H
Hit HHHHHHH B # HitHHHHHE #HE Interface # ## #HHHE HHHHHE Unit B #HHE #HE
unit A # ###H#H### ## implementation.

L S S SR e e

HHHHHH UNI-# HEHHE # HHHTHRTHHHY R0 # 00 AR TR, #1 38 #HEHE
HHGHE W ORRRRER T PR, BRRE A RRERET OB W B A AR AEeeRe
7 OmERSSRHR. & BSEE SRInSE Sonreonssh Susans’ segbsEses swmmswE ool #
HHBHHHIHE USES | HHHHH HHHHHHH HH HHEHHH HHRH T SRR B
HAHHHHE HHHHE #H1 HHHHRHHAE unit-#.

HLLEL A R S B N S S SR L L L B B
HHHHH HH UNIC-H# HHHE B R # #HH##%H MyUnlit . MyIdentifier . ####
H HHBRHHHAR I AR B BRHHRE, # O HHBRE HEHER SRR R A7
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MyUNnit # ####H ## #H#HH Unil. #H#HHHE #17 #HHE S #1 SHHRHEE i #4
UNIG-#H# # #HHFHIE USES, #it #iHH #HH#HH H#H HHHHHHHT # T T s
HARHHHHHHHHHHH.

{$mode objfpc}{$H+}{$JI-}
program showcolor;

// N pBata unit-a Graphics un GoogleMapsEngine pge¢uHupat Tun TColor.
uses Graphics, GoogleMapsEngine;

var
{ ToBa He paGoTM KAKTO HM Ce UCKa, oKa3Ba ce, 4ue TColor e
AednHupaH ot GoogleMapsEngine. }
// Color: TColor;
{ ToBa pa6otu. }
Color: Graphics.TColor;

begin

Color := clyellow;

WriteLn(Red(Color), ' ', Green(Color), ' ', Blue(Color));
end.

HH UNIG-HEE HHHHHHE H i S, #H #HEE USes B #HHHE # B
interface # ####HHHE # ##HHE iImplementation. ###HHHHHE HHHH-HHHHHE UNIt-# B
HHTHHHHHHH T #HE TR 7 PR s, R e # i1t
UNIt-#H# HHHHEHE # #HHE implementation ###HH# #it HEHHHEE
HH UNIt-# B # #HEHE Interface. ## HHHHHE fHEHHE, BHHEE
interface #iH HHHHHH#H# #HHH Unit-THHE HEHHHERHE # interface, S #HE
T BT TR, § S R TR TR 1 e it
T BT

{$mode objfpc}{$H+}{$JI-}
unit UnitUsingColors;

// HEKOPEKTEH npumep

interface

uses Graphics;

procedure ShowColor(const Color: TColor);

implementation
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uses GoogleMapsEngine;

procedure ShowColor(const Color: TColor);
begin

// WriteLn(ColorToString(Color));
end;

end.

# unit Graphics (## Lazarus LCL) ## ######## #i##H TColor . ## #HHH#H#H#HHHHHE
HiHHE B B B UNt, SRR SR SR B B #E
i ShowCo Lo |, #HH#HHE #Ht #HEHHHHHE #HE #HHHHHEEE # interface.
HiHHHHHEHE # ## unit Goog leMapsEngine #### H#H#H##HHHE #iHE # #H#### TColor .
HHHHHHE #HE SHEHHHHHE HHEE # #HE Imp Lementation | #H#H# HHHHHHE HHHHHHH
i TColor #### # implementation. #HHHHHHHHIHHHHHE #HHHHHHE #H HHHEH
UNIL, #HHHHHE S # S HE T

{$mode objfpc}{$H+}{$JI-}
unit UnitUsingColors;

// HEKOPEKTEH npumep
// ETO KakKBO "Buxga" KomnuiaTopa Korato ce onutBa ga Komnuaupa npeauwHoTo

interface
uses Graphics;
procedure ShowColor(const Color: Graphics.TColor);
implementation
uses GoogleMapsEngine;
procedure ShowColor(const Color: GoogleMapsEngine.TColor);
begin
// WriteLn(ColorToString(Color));

end;

end.

HHHHHHHHH #HE HHHHHHH # T # R — S A # implementaton
Hi ## #RHE TColor ## unit Graphics . #### # ## ## #HHHHHHE #HHH
#HHHH##HHH GoogleMapsEngine # ###### interface ##### Graphics . ####
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HHHIHE Hit HHHHHHE B B #HEHER # unit-# UnitUsingColors #####H# #i ##
HARRHE 75 HHHHHAHR B8 BHEHHHA.

{$mode objfpc}{$H+}{$JI-}
unit UnitUsingColors;

interface
uses Graphics;
procedure ShowColor(const Color: TColor);
implementation
uses GoogleMapsEngine;
procedure ShowColor(const Color: Graphics.TColor);
begin
// WriteLn(ColorToString(Color));

end;

end.

SRR S S L LT I R

FRETHRRT SHERSE oY SHERTEE FRSTEEESEIEET 77 SRR Ul ¥ 59 5w sonpaaaseay
FRET BEEE, soAnhtid SHRTTER sakhed By RS o BreOns SRSsRgns ey sEEa unil
HHRBHHH BRI (0 B R R B AR

HHBHHRS A0 3 FHRRRER G R SRR SRR AR i SRR AR
HIE UNIG-H. # HEHHBRRTE # BHEHE #H B HEEE SEREE Unit BT B HERERREE
HHAHARR

HHHH HHHH HH HH HHHHTHE # R ST T ST # ##HEH unit.

{$mode objfpc}{$H+}{$I-}
unit MyuUnit;

interface

uses Graphics;

type
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{ NpeactaBu TColor ot unit Graphics kaTto TMyColor. }
TMyColor = TColor;

{ AnTepHaTMBHO, NpeaACTaBU ro Noj CbUOTO UME.
KBanuémuympaii Tuna ¢ mmeTo Ha unit-a, B NPOTUBEH cCiy4ai e nsrnexaa,
ye Tuna ce no3oBaBa cam Ha ceb6e cu "TColor = TColor" B pgedpuHuuuaTa. }
TColor = Graphics.TColor;

const
{ Moxe TaKa jpa npeacTaBuTe U KOHCTaHTM OT Apyr unit. }
clyellow = Graphics.clYellow;
clBlue = Graphics.clBlue;

implementation

end.

HHAHHE HHE HE HHEHAHE, HH# BHA HR #E R HEHHHR R B R B #
HHAHHAHAHHT HHHHHRHR, FHHRE # AR, # SRR # R
BRI #H HHER SRR SRR S SRR # #EEE unit (B

#itHHHH 8.2, Callbacks (HH##### HHHHE HtHHHHE, HitHHE HHHH HHHHHHHHT #HH FHHH,
HHHH HHHH HHHHHHHEHE B, #H R fH R HHHHE

HHBHHERAA R H ST S 0 R R 4, HHARHR
FRETHE TARRTRNE BENEEER 9 SEERES NI, BEAR 5F sEEReST arOnaaaangs § aaaea
HHAHHRRR.

HH HH HH HHAHHHT AR SHARHHE § SRRT R AR, #HAR 38 37 SRR
HHH I HHHHAAHH (Unit-level properties), ### #iHHHH 4.3, | HHH#HH#T".

A, HHHHHHAT

A. 1. HHHHHH

H HHHHR T S Y (ClasSes). ## #HiHHHHE HHHH HHHHHHHHY #1 HHHHH]
HEHHHAR T #HE

o HHHHHH (Tields) (HH#H#H tHif #it "HHHHHHTHHHT HHHHH # #HEHH),
o #HHHAR (methods) (HH##H# HitH Hit "HHAHHHHHH HHH HHHHH B # #H--"),

4"##########" HHHEHE = wrappers
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o # HitHHHHHE (Droperties) (HH#HHHH HHHHHHHIT #if HiHHE, #HHHHH # HHHHHIHE #HE #HHH
Hit HUHHHHAT # HHHHEE SRR B R (Qet) # #HHHE (Set) #E #HitHHHHT
HHHHHHH, HHHH H B # R 4.3, BT,

o HEHHE SR, H O R R BB HHHEEEE R B TR, R B
HHAHHHHE # HHHHHH Q.2 HHAAHHHHIHHT HHHHAAHHE # HHHHHHH AR

type
TMyClass = class
MyInt: Integer; // ToBa e none
property MyIntProperty: Integer read MyInt write MyInt; // ToBa e
CBOWCTBO
procedure MyMethod; // ToBa e wmetop
end;

procedure TMyClass.MyMethod;
begin

WriteLn(MyInt + 10);
end;

4.2, HHHHHHHHHHHHE, T (1S), T # HHE (aS)

HAHHHHH IR BHAHPHRRH 31 R o SRR R

{$mode objfpc}{$H+}{$JI-}
program MyProgram;

uses
SysUtils;

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

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

procedure TMyClass.MyVirtualMethod;
begin
WriteLn('TMyClass shows MyInt + 10: ', MyInt + 10);
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end;

procedure TMyClassDescendant.MyVirtualMethod;
begin

WriteLn('TMyClassDescendant shows MyInt + 20: ', MyInt + 20);
end;

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

C := TMyClassDescendant.Create;
try
C.MyVirtualMethod;
finally
FreeAndNil(C);
end;
end.

T THHFTHTHHTTR R AR HHHnT o 00 e, i T IR IR R
Hit ## SRR R R S vivtual . ARRHHHE--E B R
HHHH HHHHHT B T # override | # #HHTHHH#HE HHHHHT 1 HE fRTHHE
HHIHHTR TR . /0 0 TR T 0 10 00 HHEEer it i
HiHHHHHT HHHHHE reintroduce (HHAHHHHH7H7H HHHH HHE HHHHHE HEH #HE #HH
HHHHHH I ).

HH # HH BHBHH AHARR # SRR 3 SRR AR B HHHEH 3 AR
Hit HHHHHHHT BHEFHEE LS | B B B SR BT HEE B, HA HE HE
HHRHHHHIHE HH HHAR R 1HE AR fRRHHE as |

{$mode objfpc}{$H+}{$I-}
program is_as;

uses
SysUtils;

type
TMyClass = class
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procedure MyMethod;
end;

TMyClassDescendant = class(TMyClass)
procedure MyMethodInDescendant;
end;

procedure TMyClass.MyMethod;
begin

WriteLn('MyMethod');
end;

procedure TMyClassDescendant.MyMethodInDescendant;
begin

WriteLn('MyMethodInDescendant');
end;

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

{ Descendant umma usnata ¢yHKUMOHANHOCT, KOATO Ce oO4yaKBa OT
TMyClass, Taka 4ye ToBa npucBosiBaHe e OK }

C := Descendant;

C.MyMethod;

{ ToBa He mMoXe pga cpaboTu, Tbii KaTo TMyClass He peduMHuMpa TO3u MeToq }
//C.MyMethodInDescendant;
if C is TMyClassDescendant then

(C as TMyClassDescendant).MyMethodInDescendant;

finally
FreeAndNil(Descendant);
end;
end.

#H#HHHH X as TMyClass , #### #it #HHHHHHHHHT # HHTHHHTHTHHHTHTH #H8 e
TMyClass (X) . #### # HH-HHHHH HI HHHHHHHHE, B8 #HEFHHHHT HHHE H fRaR
Hit HHHHHHHHHH BHAHHAHHH #HE X B8 B HHEHHE HHEEE ## TMyClass.
HHHHHH HHHE BHARHHH H#H# HHoRRRRE TMyClass (X) |, #H#### ### #i# # #HHHHHHH#H
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HIHHHHE, #H X # #HHHHEE ## TMyClass , #####H#HE #it #HHHE #HE #HE
HHHHHHHHH # 1S .

if A is TMyClass then
(A as TMyClass).CallSomeMethodOfMyClass;
// pONHOTO € ManKo Mno-6bLpP30
if A is TMyClass then
TMyClass(A).CallSomeMethodOfMyClass;

O R

HHH T HH HHHH #HAHHE T S (8 8#7. syntax sugar - #H###HHH#H
Hit BHHHHRRHH, HARHE 0 HHARE B HHHRRHHRE B R, B R
FRETHRRTRIET B RS SR-EEEEeE) 85

1. #H## #HH BHAHHHHI HHHE HHHHE (B S #H 3 B 3 BHERH##) 87 HHE B
Hit HHE HHHHHE #H O (Qetter) # #H### (Setter). #iHHH ## HitHHHHHE HH
HHHHHHHHHT HH HHHHHHHH ST (BHRH . HHRRHHHHT #1 BHRTHHE) HHHHE HHH
HHHIHH HEHHHHIH fH AR,

2. WHHH B HHHAAAAE S BREE, A AR R AR A R R i BRR
HHRBHHHE # AR S SRR HHE SRR S RS

type
TwebPage = class
private
FURL: string;
FColor: TColor;
function SetColor(const Value: TColor);
public
{ HAvMa HauuH ga ce 3anuwe AUPEKTHO.
N3Bukaiite metoga Load, Hanpumep Load('http://www.freepascal.org/'),
3a ja 3apeguTe cTpaHuMuaTata M Aa yCTaHOBUTE CBOWCTBOTO. }
property URL: string read FURL;
procedure Load(const AnURL: string);
property Color: TColor read FColor write SetColor;
end;

procedure TWebPage.Load(const AnURL: string);
begin
FURL := AnURL;
NetworkingComponent.LoadWebPage(AnURL);
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end;

function TWebPage.SetColor(const Value: TColor);
begin
if FColor <> Value then
begin
FColor := Value;
// 3a npumep: npegu3BMKBa OOGHOBSIBaHEe BCEKW NbT NpU NpomMsHa Ha
CTOMHOCTTA
Repaint;
// nak 3a npumep: ocurypsia, 4Ye HsiKakBa fApyra BbTpelWHa WHCTaHUuA,
// kaTo "RenderingComponent" (kakBaTo u ga e T4),
// cbabpxa cblaTta cToiiHOCT 3a Color.
RenderingComponent.Color := Value;
end;
end;

HEHHHARI, #H HHHARE BE BE BRI SRR, B OB R H B B
I e s
HitHHHH, BHAHHHAHAH COLOr #HHHHHHHE HitHH#H ## #H#H#H# (Setter SetColor . ## ##
HHHHHHHHT HI HHHHHH HHEE Color #HHHHH HHaHHR#T i iR
#H##H# FColor . HHAAAAAHHHH ## HHHH # HH-HHAAE HHHHRHARE BHRRRARAHHT ##
VRS ST S R BRR SRR PR Oy 2 R e i i
HEHHHAR .

HEHHHH f HHHRHHHH BRI HHBR 317 3 SR

1. AA#F SRR B AR # SR (B S ST S e B e o
#HH#HH# getter);

204 f R — B B G G BRURERD e (D SRR L RS B
HiH # HHHHHHH B #H###-E Setter ).

HEHHHARHHTE AR R BRIHRRE R HHHRE 3 #RHHH
HEHHHHHHHHHH B HHBE S IR, B ##7 #H #asHHHRAE Integer
HEHHHHAHR, HABHHIH B HEHAHR O B #0 #88 Integer ##H #HH#HE HH#H
HEHHIHARHE, HHRHE R Integer .

HHAHHHHI, HiE HHAHHHHARR A getter” # "setter” ## #H#H#HHE HHARHHHHE
e el R s
LU RS by RS S AL DR DR e B B B R R
Hit tH HAHHHH BT B HH7-HRH #RHE R
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o HHHHHHHH getler ## #H# HHHHHHHT HH# HHH HHAHTT BHHHHHTHT SR (HEE
Hit HEHHAE HR HEHE B SRR HHE B SRR, BRHARRRE HERR
Hit # HHAHAHHHRHHATE (HHE BRI, R SRR - R ).
HARRHHHHHHHHT HHAHHR B FRHRREHE FHHHHT # AHARE R 7 R R
HAR BHHH #37 HH # HHARRRHRE FHHHAHRHAR R

HEHHHHH 1 HERHE HH R I Qetter ## HHHH HHHHER HHARHIHH IR
HAHIHHAHE T A HHEHRHEE B P PR 3 0 3
HRHHHHHHIHT B PR . S # R B S SHE
H# HHHHAHHIH "getter”.

o HHABHHHHHART Setter HHHHHR HHAHH B HHHHIHHT HHERHHHAR HHEHHHE, #H R
HHEHT, 300 HHIHHETHHET 10 getter #7 F IR tHHHeid . 10 10 i i
TR SRR T (0 s f "setter”, # i i i i
Hit HH HHAHHRHA S (exceplion). ## # HiHHHE #HH##H HHHHHHHHE #H
Hit HHHHHHHH #HH S, #, #87 #### MyClass.MyProperty :=
123; #HHHHHHHHHT fHHH#H #i #HHHHH, ## MyClass . MyProperty = 123.

o HHHHHHHHI HHHE #1 #HHHEE, read-only properties, ##H## #Hit #HHHHHIHHI H#HiE Hi
HHHRARR SR S B SRR R S HR, GRS SR
# R HHAARARE BE AR SAARE SRRR RRRRREREE AR AR AR R
HH HHHAAARE SOARRRERS BR SERRRE. ARRRRRER R RRRE AR O R
HHAHHRHRRAR . W SAARRRRE SRR R R R AR R
HHAHHHR ST, SRR S R T SRR A

o HHHHHE, HHH B T HHHHHT BHAHHHAHH R HHHE #E # private #iHHE
HEHHIHH fHF HHHRHHHR 1 31 R HHHHE SRR SR 3 .

o HHHHHHHIH H HHHHHT HH B SRR ST . #E S, set-only
PrOpPEerty, ## Hi#H #t HHH HHHHH HEHHIH HERHHH #1 HIHHE B #1 HHHTH HHR
HHHHHHHY )

HEHHIHHAHI HEHE B S0 BRI # R B, B AR

@ LIRIT, S S Ll B S iy —— Bl
HHE HHABHIHT SRR, 31 SRR # B/ R
HEHHIHHEHHE HHAHEHHA#E ## getter # setter.

THHAHHHRBAI 10 TR

HHHHHHHHHH T HHHHHHHE HH HHH #H R (### streaming components)
IR SRR IR, B T T SRR i S
Hit HHHHHHHH # R (Stream, #HHHHHE B #HHHE), HHE R S #E-1HEHE #17 #H
HHTHT T AT
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HHHHHHHHHHHHHE # HHHH, T 7 S, R Lazarus ###H#H (### #HHHHH)
HHHHHHHHHHH HH HHHHHHH T HHE #HEE xxx. LEm . (# Delphi ####HHHHHHHHHHHT #HH
HitH s dTm). #EHE SAHEHHEHIT R B B HHEHEREE H #E R
HIHHE # HHHH B R #3H% ReadComponentFromTextStream ## unit
LResources . #### #Hittt #HHH#H ## # HHHHHHHHE # O HHHHT S
HHHHHHHH, A ##7 unit FpJISONRUtL (s # JSON #HitHHHHE).

# Castle Game Engine: #######H#### unit CastleComponentSerialize
(M #3 FPISONRT UL ) ## ## HHHHHHHHHHHHHE HHHHHH HHHHHH A #HH# user-
interface # transformation component hierarchies.

i R AR R B THHPEEHHEEE PR SR R T
HIHHH R HH T

o HHHE Hit HHAHHHH HHHHHHHHE 1 HHEHHHHT (] ST (8
#HitHH default ). #HHHHHHEE HHHHHHHHE, 1 #HHE B T 3 R #
HHEHHTHHTHE A 0 TR IR et o i IR i
Hit B HHHHHHT . #HHH #H 1HE S faaaass default #
TR AT A0 AT AT e St i i wit
HHEHTT, AT TR T e i

o MHHHE WHHHEHETT T T I IHARHEHE IR (TR
stored).

A A, HHHHHAHAHAT - THEHHATE TR

HOHHR BT A BRRHHHHTE R SRR aa Rt Sehhhntaais i
HiH # HHHHHE try L except .. end, #HHH HHHE HH # R S try
.. finally .. end.

{$mode objfpc}{$H+}{$JI-}
program MyProgram;

uses
SysUtils;

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

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

HHHHHHH HHHHHH, #17 fEEE Tinally ## SH###HHHT HHH i e
HHHH # R #H EXLt (B #H##HHHH | R | #HHH) ### Break ###
Continue (## ###HHHH Hit HitHHHE).

HEH HHAHS IO, W ## S0 -HHHA R SRR (AR

A.5. HHHH I THHEAHHAHE

HARHE # HARRHHH HHAHARR-HHAR TR AHARR, o SHARRE HHH AR B
HHHHHRHHHH T #H HHETHHAHTHE #1 HHEHH | #HERH | R

HARRHHHEH HHHT H7 ARRRREE

public
HHHHHE #HHHH THE HH R, # B HEHHHE S 3 S unit-#.

private
HHH T HHEHE 3

protected
R FHRE § FREE AR TR #H

HHHHHHHHT HH-HHHHH HAAHHHHHH #7 private # protected ## # #H###AH HHHHH.
SO AOLEG NI HHAE B SR SRR L L DR R I L
#Hit HHHHHHE #HHH# private ### protected . #HAHHHHHH# HHHH # HHHHHE, ##
HOLE S H S S G B R0 UL DL D0 e HH ARG styict
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private ### strict protected ## ## HHHHHHHHIHH HIHHHHE HHHHIH HHHH #i-
HHRHHHHE . HH-BHEHHHT SRR # FREHE 8 FERaR 0.1, BRERHE # SR SRRREE

HiH B HHHHHE HHHHRR, S GRHHHH Y A pub Lic | #HHHHHTTHH
Hit BT B HHTTHEHT IR # R SN+ | #HiEH B
Hit HHHHHHE SRR # (SNt} | HHHHHE HHRHHEE BT SRR #H
TPersistent , #### #HHHH HHHHHHT # HHHHHE #HHH#H### ##  TComponent
(HH###H# TComponent # #i####H##E ## TPersistent ). ## ### #HH#HHHHIAH #H
HHHHHHHHHHHE # published , ##### # #### public , ## # #HHHHHHHHHIHE, ##
HARRHHHH 3 HHAHHARRR 1 HHH ## B BRI

Hit A HHHE # R S B HHEE # #HEH published (## #### #iH B
Hit Hi HHHHHIRHHAT # ST HHHTHTHTHE B R ST R #H 7 R
HHTHHE HHHHHHHAHAHE DUD LLC | #8# ## ## # #HHHH #H #HHHHTTHHHH T, #
HHHR B # HHHHHAAH #17 R SHHAHAHAR

S R L L

HHT AR TR S, 7 IR T e, i i
HHHHHHHH HHHHHE TObject .

4.7. Self

HHHHHHHHHHHH] #HHE Se LT (H#) #iHH ##t #H #HHHHHHT # ST $H
I TR ST, T THEET ST 1 T T . A i
HHHHHHHHE ## this ## C++, Java # #HHHHHHT #HHHHE.

A8, HEHHEHHEE L HETHET JHERHE

HOHRIHAR HH THHTER R SHE R, THHE IR T AT, N
HHTHHTTH AR S AT SHE 0 i s Sidt . 1 tHHi i
HitH Hit-####, TMyClass2.MyOtherMethod ####### MyMethod , ##### # #H##HH
HiHHHH . TMyClass2.MyMethod .

{$mode objfpc}{$H+}{$I-}
uses SysUtils;

type
TMyClassl = class
procedure MyMethod;
end;
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TMyClass2 = class(TMyClass1)
procedure MyMethod;
procedure MyOtherMethod;

end;

procedure TMyClassl.MyMethod;
begin

Writeln('TMyClassl.MyMethod');
end;

procedure TMyClass2.MyMethod;
begin

Writeln('TMyClass2.MyMethod');
end;

procedure TMyClass2.MyOtherMethod;
begin

MyMethod; // this calls TMyClass2.MyMethod
end;

var

C: TMyClass2;
begin

C := TMyClass2.Create;

try

C.MyOtherMethod;

finally FreeAndNil(C) end;

end.

Hi R Y O# S Y R B, BHRHEE B SRR S
HHHHHHHHHHHE HHHHE, S, R R MyMethod  ## #HiHHEH #iT
TMyClass2 , ###H#

HiHHHHHHHHH i TMyClass2 . MyMethod .

HiH Hit HHt HHHHHE, #HA## TMyClassl.MyMethod .

HitH #Ht #it HHHHAE, #H#### TObject .MyMethod .

HHHE HIE HHE HHHHHE, I A S SR

I M OB ARRHHHART S BRRRHHE ARRHHaRE S RRheeRaees o
TMyClass2.MyMethod # ##-#####H HHHHHHE. HHHH HHHHHHHT tH #HTTHH
TMyClass2.MyOtherMethod ## ## ######%# TMyClassl.MyMethod .
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HARRHHHE #H7 HHAHHH 9 BRERHEH B B HHRRRRRREE HR HHE # HRRERE
Hit HEHHHAHE HHEHEE G TR (i HHHH TR #7 SRR
#HOHH). HHE HE HHHHHRHT HHH, SR #HRERHE #H#H Inherited ####H#A
HHHHHHHHHHHE #H# MyMethod ## ##H#HHHE #HitHHH

inherited MyMethod;

MHEORHRE HRHE BRI R R s A e it
TR SR 7 R GRS AT, t SRRttt
MyMethod # TMyClassl.MyMethod, #### #### TObject.MyMethod # ####
HHHH HH HHHHHHE, BHHE # #I HHHHH R ## TMyClass2.MyMethod .

HiHHHHHHH TMyClass2.MyOtherMethod ####, ## ## HHHHH ]
(;P inherited MyMethod # ##### H#HiHHHE ## # HHHHHHHHT #
BHHHBHHA .

HEH-BHHHHHE TR B R BHRRE 0 SRR B R 0 #RHHH
HEHH # HHARHHHARR. HE HHAE HHHEE AR R 1 SRR # HRBHEH
HEHHHHR AR HHAHHHARRHE AR BHRR AR R 31 7 HRRHEH
HEHHHH . HHHHHH # HHARRH HH-HEHE

{$mode objfpc}{$H+}{$I-}
uses SysUtils;

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

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

constructor TMyClassl.Create;

begin
inherited Create; // this calls TObject.Create
Writeln('TMyClassl.Create');

end;

procedure TMyClassl.MyMethod(const A: Integer);
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begin
Writeln('TMyClassl.MyMethod ', A);
end;

constructor TMyClass2.Create;

begin
inherited Create; // this calls TMyClassl.Create
Writeln('TMyClass2.Create');

end;

procedure TMyClass2.MyMethod(const A: Integer);

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

end;

var

C: TMyClass2;
begin

C := TMyClass2.Create;

try

C.MyMethod(123);

finally FreeAndNil(C) end;

end.

HHHHHH AR #H Anherlted ## #AAHHHHHHT H#7 HHHHE B ST
HAR # HRAHHHHAR B ARHRE S SEARR, PR AR GRS
HitHH HE S #HHH Anherited,; (H#######E #### 1nherited , ####H##H##H
HHHHHRHHHHTHIT #H BT # HHHHTRHE, ST HHTHH B B, BT HEHiH
"BHEHHHT HHAHARRR R AR AR, BRI HH AR AR
HHARHRH H HHHHHHH HHARA

# HHHHHE HHAHHH, HHHHA A A7 1nherited .., ####H
@ Hit Hit HHHHHH #HAAAE # 1nherited; .

HHHHE L #H#H Inherlted,; # #HH#HHHHT HHHHHHHIHH B BHHHHHEHHI0E H#HE
HARHHHHHR HHAHH HH BRI HHARTHRR . B 300 AR HHARHR AR
Hit HHHHHHRHHT (HHERE # HEHHRRE SRR HEE OB O## const), #ERHHH
HARRHHHHE  BHARE AR #7 HRARRE HHEHARRE HHAHHE AR 9 AR
HHRHHHHH . HHAHHHAR A

procedure TMyClass2.MyMethod(A: Integer);
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begin
Writeln('TMyClass2.MyMethod HauvanHo ', A);
A := 456,
{ ToBa unsBukBa TMyClassl.MyMethod with A = 456,
He3aBMCUMO OT CTOHOCTTa Ha A nojajeHa Ha TO3U MeTOoj
(TMyClass2.MyMethod) . }
inherited;
Writeln('TMyClass2.MyMethod kpainHo ', A);
end;

HHHHHHHE 2. HHHHE HHHHE ST R #HHHE MyMethod (## "#H###HHH
Hit HHHHHHHHHEHR") HHEHHHHHT HHH H #HHHE TR SR #1 R
HIHHHE HHH # BHHHHEE SRR H#E BRI ###% Inherited ##HHHH
HHHHHHHHHHT HHHHT HHHHH # SR #7087, Inherlted ###H##HE HHHHHHHHHE, #H
HHRHHHHHHHT I H BHH FHEH # SHARRR AT # B AR AR
HH RHHHIHHHE, AR # B8 315 FHHHHTRA R

A.Q. A FHHE JHEHH H

FH ONERAERTRRRET RGO BERERRey. e F paheh # #aenn Cr+ w6
HHHHHHE ## Java.

HAHHH HHHARH HH 7 AHARRRHE | BRAHHHHH R B HRRH 3 AR
HHH HHHHHT B HHHHHHT BT R HHAH, # 30 SR I B SRR
HARHHHHHR HH7 HHHH. BT BHHE AR, 7 # B, #RRREE
HHHHHHHHHHTHE H # HHHHRHHHH, #7 # #7 0 TR UL | #8 #HERHHHE HHHE 41 #
Hit HHH- T #HHHH TApp le .

HIHHIHH I AR R/, R R
HEHHIT R R HHHREE BRI, BHEE B TP
HIHHHHHHE I B R SR A 3 TR R 1
AP B SHHP S B 3 P, (P R 3
HHE HHHH I B PR R S

{$mode objfpc}{$H+}{$I-}
uses SysUtils;

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

procedure TFruit.Eat;
begin

Writeln('U3agoxmve nog');
end;

procedure TApple.Eat;
begin

Writeln('V3agoxmve A6bAKA');
end;

procedure DoSomethingWithAFruit(const Fruit: TFruit);
begin
Writeln('Vimame nnog ot knac ', Fruit.ClassName);
Writeln('dgem ro:');
Fruit.Eat;
end;

var
Apple: TApple; // 3abenexka: TYK Cblo Taka mMoxe pa peknapupate "Apple:
TFruit"
begin
Apple := TApple.Create;
try
DoSomethingWithAFruit (Apple);
finally FreeAndNil(Apple) end;
end.

HHHE HHBHHIE B

Wmavme nnog oT knac TApple
Anem ro:
N3apoxme nnog,

HiHHHHHH HHAHHH##H#H##7# Frult . Eat #8807 HHHHHHHHHH#E #% TFruit.Eat
# HHHH HH HHHHHH SR #H TApp Lle . Eat .

HiH HE HHRHHIHHAE HB0 HEHHE HHARRHHRE R B #7 #E HHRRHE R
HHHHHS HHHHHHHHE Frult . Eat | #H###H#H#H#HHHHE Frult #4 #HHH0RRH1H#I# ## #HH
TRrult . #HAHAHHHHAHHH HHAHHE HHHHE . BEat # #8888 TRErult | ### #HaHH#H
TRErudlt &5 Sddiiiddd Shhad A SRR gl S 0 BRI
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( TObject # #### HHHHHHH). #H HHHHHIHHHHHHT HHE #HHH 1 HHHHH # T (T
TApPp le ) #it# #itH# ## #HiH# #HHHH TR #3H ## Frult # TApple,
TRrult ### #HHH#HHH #HH R ## TRrult (#8## TOrange | ## # #H###H##H

# HHHHHHHH HH7-HAHE).

H# OHHHARR HEHE, BHHHRR, HEHEE B R BB, HR HHBHEER S R A
HEHHHHH R

HHFHFHEH T (TR THHE IR S IR . 3R ST
Eat # #HHHHHHHAHHHHHHT Hi #H#HH # T H-HEH), HHHHHH SR

HIRHAE,  HHEHE T BHE THEREREE, T THRBEEEE I R IR BT
HitH HHHHHHRRT FrUult AT HHHHHE #3 H#HEEE TApp le (B ###
HHHHHHHHHHT # R #H TRrUult ), #####E #aaaaHE Eat ## ####
HiHHHHHH HHHH # TApp le .

H HABHHH HHHHAH, #7 B AT SRR (A SRR, R H

B I G R e B
HiHHHHHHH HHHHE virtual .

o HHHHHHHHIH HHAHHH HHAFHHHT HHHHHHHHY (§ HHTR TR T) # HHHHH T i
override . #H#HHH HHHHHHHHT BRI HHHHHT 7 #HEH ST #HEHHH
HHHHHHHHH (# #7 HHHHHHT HHHH # S R, # HHHHH S ).

{$mode objfpc}{$H+}{$I-}
uses SysUtils;

type
TFruit = class
procedure Eat; virtual;
end;

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

procedure TFruit.Eat;
begin

Writeln('U3agoxmve nog');
end;

procedure TApple.Eat;
begin
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Writeln('U3agoxmve sab6bnka');
end;

procedure DoSomethingWithAFruit(const Fruit: TFruit);
begin
Writeln('Vimame nnog ot knac ', Fruit.ClassName);
Writeln('dgem ro:");
Fruit.Eat;
end;

var
Apple: TApple; // 3abenexka: TYK CblU0 TaKa Moxe ga aeKknapupate "Apple:
TFruit"
begin
Apple := TApple.Create;
try
DoSomethingWithAFruit (Apple);
finally FreeAndNil(Apple) end;
end.

HHARH BHHEHHH HH HHPARRR

Wmavme nnog oT knac TApple
Anem ro:
N3apoxme Ab6bnka

HHBHHRRT  FHAARRRHRER FRARRE R, AR RRRRRER RRRR R
HHHB R HRAHARE # #HEERE (VVT), #HR8HHE # HHH0E HHHE. #HHHE fHsaes #
HHAHHE # HHEAARRRT AR SRR R B S SR B R
HAAHHE Bal | SRR HHER AR R R R R
7 sEnEnSESteERy BEES 2 Frull | # Sesnvony SEniEsny By SosdheoOns #aesa
Eat ##HHHHHAH HHH.

HitH HH HHERHHHH R AR R over r Lde | #HHHHHIHTHHHH] # #H T,
HH BHERRR SRR SR B SRR AR B AR R
HHH HHE BERRE, OB SRR TR SRR B BRRERERI, R B R
HIHHHH #HE reintroduce . ## # #HHHHHIT HHHTHT e #H-HHTHTE H HEHETHT
HHHHHHE HHAHHIHHE H H1 R T R overr 1de | ### ## #iHH i
HHH BRI, T AR R
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O. THHHBATFHRAAT T THARTH 101 AT

b L HRERRRER S SRR R T R TR

HHTHHHHTT R BT I BT .
T W T SRR 1 T R B SR Rt
-gl  -gh ## FPC ## #HHHHHHE ## #HHHHHH (### https://castle-engine.io/
manual_optimization.php#section_memory ).

HUHHIHHAHHI, # HHHHHE 3H HHHHE SRR BRI SRS 1 R
HHHHHHHHT HHHHHHH HH HHHH, ST T R (H #HH #
HUHHIHHA HAHEHAR HHHE # HHHH 1 AR A SRR SRR
HHHH HiH), #H HHH HHHRRR B B BHEHHHHHE ST R
HEHHIHHAHHE HH A 31 AR

Do R L L

Hit HH HHHHRHHH R SR # FHERHHR 1 BRI, R -THHE R
FreeAndN1L(A) ## unit SysUtils ###H#H# HHH#. HitHH HHHHHHHHHT ## HHAHHE HHHE
A # N1, ### #H# # — ## HHHHHH HHHHHE #HHHHHE (destructor) # ## # HiHHHHHE

B D I B

TR T BT (1 i

if A <> nil then
begin

A.Destroy;

A := nil;
end;

HHHHHHHH HHHH # HHHHH HHHHHHHE, i Free AndNL L #H####H#H# #HH#H# ## ##
HiHHHAHH N1 U ## A HHHH R T T .
HRHHIHHHHIHH I SRR B R — HHHHPH ) 3 R B R
HIHHE H# (HI HHHHE $H HHHRHHAR R SR 38 R 357

HEHHH #HE R 3 HE B HHBHEHE BHHHAR A Free | #HHHH#H # R #HEH

if A <> nil then
A.Destroy,
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HHHIHE HHHH TR R A (F SRR R T B #0H) | #iHH
#HitH ##EH# nil.

HHIATTR R, (7 T ST TR anit s (it /i A0 0w S
HHHHH HH HHHHHHHHHT, HHHHH HHHH #3# N1 . A T A Free #### ##
HHTHHTTTR AT (7 T SR et Free #HiHnT #f 1HETHiniti i1t
HHTHE BT /0 T SR TR snr 1 R i — AR TR
Self <> N1l .#### #HHH# HHHHHE HHHE HHE HHHHHE, SHHHEE HHE T (A
Hit HHHHHHHH T HHHHHHHT AR 1 TR A HHHE).

HiHHHHHH Hi Hi R FreeAndNL L(A) #####H#H, HiH HHHHHHHHE # #HTHHH]
Hit #Hit HHHHHHHHT HHHH R Free #H #########7# Destroy . Castle
Game Engine #iHHHHE it HittH HiHH, HHHH HHHHHHAE T T # HH,
Hit HHHHHH HHHHHH B ##7 N1 L | #HH T S T S

D HRERR R AR R

HOHIHAT S AR B SRR TR A BRI S AR
HHBHHRR . GHH FHRRER GRS BRI SR AR S SRR #
FRbERRnEiny ghuedn, # oH0nE £ FRSERny SRAeT ¥ fraansenans® (Fen fE-ueaEh -
FRET Antvy SRRRR 5F sRboiEnrahn), SASTRaheeT o sRnrehesT hren fyny fua
FRETHE, SEAhE FARS § o8 Sreaibais segheeanh e ahaiere 28 N1l Fepnaaseay
# HHH-HEHHHE S B HHEH R, i #EE Y FreeAndNil(A) .

HHARAH

uses SysUtils;

type
TGun = class
end;

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

constructor TPlayer.Create;
begin

inherited;

Gunl := TGun.Create;
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Gun2 := TGun.Create;
end;

destructor TPlayer.Destroy;

begin
FreeAndNil(Gunl);
FreeAndNil(Gun2);
inherited;

end;

I AHRTHTHTTR AT T A0 THHETHH T, st i 1t
HEHHHHHHHIH HHHRHHHH #7 "R #H TComponent | #A##H, HiHEH # #HHHHH
TR AT ARG 10 TR TR o e
HHHHHHHHHH T # HHHHHE HHHH HE T T S SR (e #H
HHTHHHT S0 ST T, s 0 it T sint it it i i
HH-HHHHE) . HHHHH H T #HEHHHHH T R

uses SysUtils, Classes;

type
TGun = class(TComponent)
end;

TPlayer = class(TComponent)

Gunl, Gun2: TGun;

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

constructor TPlayer.Create(AOwner: TComponent);
begin

inherited;

Gunl := TGun.Create(Self);

Gun2 := TGun.Create(Self);
end;

HEFAEERE HHEETE, I 0 R # R R R

TComponent . ####H ## H#Hit HHHHHE HH HEHHHHAR HIHHBHHRE . HHBHEH R
(HHHHHHHH HHHHHT — R T AR # reintroduce . ## #HHHH#
HHFFHER R, G0 A SRR TR, R R 3 SRR, T 10T
HHEAEHFEHTER SRR AT, FHER T T SRR, 11 R ST
# # HHHHH HHHHH]E)

43



W ST ST - ST 10 i i

HHHHHE HHHHHE, #H S SR S B SRS nil . ##
I HHERR HEHAHTRT SR AT Y B Rt B
HHEHAH. BT BRI, R R SRR SRR i
TCompoNneNnt , ## #HHH#HHH HHHHE H#it #HE HHHHEHHHHHEE HHEHE. $HE
HiHHE, HHHHHHE B S R 7 i #HHE ManualGun =
TGun.Create(nil); .

HARHR  HRAHHHHAT BR BRI AR # PR
OwnsObjects (## #H##HHHIHHHHHHE # #HHE Crue ) # HHHTHHTHHT-HHHH T
TFPGObjectList ### TObjectList . #### ## HH#HH HiHH #it HHHHHHHH

uses SysUtils, Classes, FGL;

type
TGun = class
end;

TGunList = specialize TFPGObjectList<TGun>;

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

constructor TPlayer.Create;

begin
inherited;
// BcCbWHOCT, cToiiHOCTTa true (3a OwnsObjects) e 3agageHa no nogpasoupaHe
Guns := TGunList.Create(true);
Gunl := TGun.Create;
Guns.Add(Gunl);
Gun2 := TGun.Create;
Guns.Add(Gun2);
end;

destructor TPlayer.Destroy;
begin
{ TpsaA6Ba pga ce norpmxum 3a OCBOOOXAaBaHETO Ha CNUCbHKaA.
Toii we ocBo6ogn €NEMEHTUTE CU aBTOMATUYHO. }
FreeAndNil(Guns);
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{ Beue HAMa HyXga Aa ocBoGoOXgaBaMe pPbYHO Gunl, Gun2. Xy6aB HaBUK e jga

yctaHoBum Ha "nil"

TexXHUTe npenpaTku, Tbii KaTo 3HaeM, 4e ca ocBoGoAeHW. B TO3M npocT Knac
mec

TO3U MPOCT AECTPYKTOP, OYEBUAHO €, 4ye Te HAMA fa 6bAaT AOCTbNBaHU
nosevye - -

HO npaBeiikKn TaKa We HU NOMOrHe B cnyyasA Ha NO-TroJIeMU U MO -CJIOXHU
JeCcTpyKTopu.

AnTepHaTUMBHO, MOXEeM ga CWU crnecTum AeknapupaHeTo Ha Gunl m Gun2,
M BMECTO ToBa ja usnonssame Guns[0] u Guns[1l] B Hawma Kopg.
Wnu pa cbu3pagem metopd Gunl, KOWTO BpbWa Guns[0]. }

Gunl := nil;
Gun2 := nil;
inherited;

end;

HHTHAHT AT, A0 ST 1 i #f S HHnti F s i
HHTHAT 0T T FHHHHE SRR, B0 T Hiant it wit FHrn (s it
H HHH T BHHHARHI # HHARHE . AR R EXTract ## ## #HHHH#RHIHH
TR R A0 A0 /R 1 8 BRI f i s ginnt i i
TR AT T3 i 1.

# Castle Game Engine: #######H#H## ## TX3DNode #### HiHHHHHHHHHT
HUHHHHHHHY H G . SRR S SRR ##E# children ## ####
TX3DNode . #####HHH# X3D #####, TX3DRoOOUNOde , ## #### #iH HHHHHHHHH
Hi HHHHHHHAE ## TCastleSceneCore . #####H HiHHH HHHHHE HiHH HiHH #HHHE
R S AR - SRR ST # eaaeeeE, feaaaaan
OwnsXxx .

D.4. HHHHHAHHHIH HHHHHAHHHHE Destroy

HERI AHHLEEE B SHERTLAEE IR 0T, DRSNS pROany B pOEua TR s, dy gHehty
HHHA#HH#E NeCTPYKTOP , ####H### Destroy .

AT AT f TR ST TR, 1 0 SRR R e
T WA TR HER - W R R S T R, S
Destroy , #HH#H# Hit HHH#H HHHBHHE H HEHHHE HH R Free | #i# #HiH# ## #HRH
HHHHHH HH HHHHHH B Y FreeAndNil .

HHH AR Destroy # TObject # #HH#HHHHHHH HHHH HHHHTHH HHHHH, #HHH
Hi HHHHHE HHTHHE B B SRR R B override ### #HHHH
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HiHHE HHHHHR (B HHHE HHEHH R SRR ## TObject ). #### #
HARRHHHAHHHH i HHARHARRRE FREREE #H Free | BREFHHHE #H HHT HHARERE
HHAHHHHHY HHAHAR B8 FRREEE 4.9, FHHHHHART BHHRE, AR # fREaaaEE

HHHE IR HE IRTRIREETHNT W et 1
S TR AT

HHHIHAHE B B R B IR IR PR
HEHHHHABH HHARRE B #H R Create # #H#H#E H#HE#HHHHAR
IS, HH HE 3 B 38 B PR
HHHI.

HHHEHE  HHHE HHHHHHHAEE Create #  TObject ## #
HHHHHHHH, HEHE B HE HH HERRHHEREE # override #
HAHHHHH A

HEHHE AR HEHHHRRHR HRRHHHRE B AR /R
HEHIHHAHIHHHRR . HHAHE #7 # HRHPHRTE 387 1 37 R,
HEHHE H# 1HE HHAHPHHRR B PR 3H 3 R

T O SO, B IR #ee o
HiHHHHHARRHHHHE ## TComponent . TComponent  ###HHHHAH
HIHIHHHHHH  HRHHH#H Create(AOwner:  TComponent)
T B R B S, B B HEE #ene o
HHHHHHHHH T, HHHHHE . TComponent | ####H#H# #it
T R AR (B0 1 R i i
Hi#HH override ) # ## HHHHHHHT HHHEHE HH HHHHHHHHH
T H O TR D SRR
I B HHRRIHET, B I BRI B B I # e
HEOUHHEHI . TR R i R R,
HHHHTHT # MR B R Y i e
Create(AOwner: TComponent) , # #HH####H#HHHE #HHHHHE #H
I fHE TR R SRR B TR
HHHHHHHTHHT #H HHHT SHEHET R ety #
HHHHHHHHH HHHH A ##H #HHHH ## Lazarus.

O.D. HHHHHHHR HHH HHHHHHHHHHHH

HiHE HHAHHIHHH R B SR, S 31 3 HHHEE R SRR
HiHHE # B B, # HHER R HHERE B R — R B
HHAHHHHHE HHH HHHHHE HHHHARAR . HH B B S, HHH i B
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HARHRH, HHAHT FHEH HH # S, ST B8 A R B AR B A B
HIHHHE B BHAHHHH HHH SRR B SRR TR (R B SRR
HiHH #H Hi HHRHHHH T BRI HHHH B HHHRHE #HHY).

HiHHHHHHH T #H FreeAndNL L ### #8847 ## #HHH ## #os###. FreeAndNil
HiHHHHH N1 #HHH # T, #HHH 3 SRR — S S B R
HHEHTTR AT R 0 i S i e

var

Obj1, 0Obj2: TObject;

begin

Obj1 := TObject.Create;
Obj2 := 0bj1;
FreeAndNil(0Obj1);

// KakBO lje ce c/yuyMm ako AocTbnum TyK Objl wnum 0bj2?

end;

1. # #### ## #HHH R ODJ1 # n1 1. #4## #HHHHHHE #H# HHHHHE H#H1 HHH faaaH
Hit HHHE, B B R # R 1T ObJl <> nil then .., ## ##
HEHHHAH HHHHHHHT #17 FHHRRHE B BT R BRI SRR SHRR S,

if Objl <> nil then
WriteLn(Objl.ClassName);

HHGHHE W ORRRRER W OREER AR BRI RRRRRERRR ARRE I RRRRREe
FHRBHHRAR B9 FHRH 50 B AR B R R AR R B e
Objl <> nil # #H###H#H #H# HHHHHHE #HH #HHEHE ODJ1 | ## ## #HiHHHHE HiHH
HHBHHHRAR 3 T 8 R

HARRHE FHH # #H R HH BRRRRRR HHH SRARTRER AR, FRERE
HHHHHHE HiH B 3 N1 L #HHHAH

. # 0D J 2, #HitHHHH Hit HHE HHHH HHHHHHHHHS, #7HH B0 # N1 | ## # HHHHHHHHT #HHH
Hit AR HHR S B PR R SRR B R
HHHHHHHHHH T HHHHHHHHT — HHHH B H# R SR (exception), #
HiHHE H# 1HE HHARHE SHAHHHHRH R

HiH HHHRHHH AR 11 SRR

o I T ARRRHEERR B R R A RO R R

HH HHAAARRRRR R BERRRR R A SRR, R R
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HH B HHH. BRR HHEE TCAr HAH B, HHARRR B HHARRRE A
#it TWheel , #H##HH#HH#H#HHHHHE #, # HHHHHHHHHT H#HH Wheel # #H##H#HE, #HHiHH?
HHHHHHHHHHHT B car H#HHHHIHHI, # car #H# HHHHHHIR H#HH#T wheels #
HARHR HAARHHRREE. 7 BRER # SHER SHARRRRRE, BRI HHRRRR #H
HARRHHHEH, HHH HHH AREH #0-HRE

HOHHHHHH HHHHHS, HHHHH SRR #H R Ob] 1,
HiHHHHT HHAHHE HH HHHHAHHH B N1 ## #HARRRE# 7 ODJ2 | #HHH #
HHHHPHHAHHE 3 P S SHEH

HHH-HHHHH AR HHRHHHE H B HHARRR R HHRR R ## #HH# TComponent ##
"BHEHHHAHAHR AR BRERHRHHHAHT . A BRRRRRR S AR SRR
HARRHE AR BHER A1 # SHARRRRRE § B8 HR0 ARR0E ARERERR B 3
Hit HHHHHE HHHHE A L.

Hit HHHE HRHHIH BHHHRHHR HHAR SR 0 R BB B8] #3E /1
Hit HHHARH # HHHBHET R, BRI SR B SRR . R
HEHHIH HE HHHPHHHE BT BT, 3 HHBHEHR B R B 31 R
HEHHHHFHIT #H7 R R

HiHHE  HHHHHHE B R B HH BR HEEEEEEER #%# TComponent .
HHHHH R T T T S ST #HE #HEHH ## FreeNotification,
RemoveFreeNotification # ###### ## Notification.

HHAR HAAAHR HHAARR, ARARHREE BER B ARRRRRRERY R RN, HHAHE
# HHHHHHHAHHR AT # ST 1 R ## setter. ###H#H#HHIH
HHARH HH HH HHHHHAT # BH AR, B SRR # SR AR, SRR ARARRE #
HAHHHAHHA )

type
TControl = class(TComponent)
end;

TContainer = class(TComponent)
private
FSomeSpecialControl: TControl;
procedure SetSomeSpecialControl(const Value: TControl);
protected
procedure Notification(AComponent: TComponent; Operation:
TOperation); override;
public
destructor Destroy; override;
property SomeSpecialControl: TControl
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read FSomeSpecialControl write SetSomeSpecialControl;
end;

implementation

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

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

destructor TContainer.Destroy;

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

end;

5.6. HHHHHAHHTH H T i s (Castle Game
Engine)

# Castle Game Engine HERHHHA R ## HEHHAT R
TFreeNotificationObserver ## ###### CastleClassUtils  ######
HiHHH T R ## FreeNotification, RemoveFreeNotification #
#HHHH# ## Notification.

HHHH HHHH HHHHHH A TEreeNotificationObserver ###HHHHE i #H-
HHHHHH T HHAHHHHHHHHT 1 #HHHHHHHH FreeNotification ######## (HHAHHH
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I AR, B B HHHE B HHER). AR, R S B
HHTH AT #HE B T i R BT TR A St
TFreeNotificationObserver # ##### #Hi-#HHHHE #H HHHHH#E (T
Mt A FreeNotification # #i#H HHHHH HitHHE tHE B HHHHHEHEE,
HHH HHHH ST B TR 3 T R T ) |

HiHA  H HHHHHHH i, #RRRRRE## TFreeNotificationObserver, ##
HHTHAHTR T 0 AT T i i o i i

type
TControl = class(TComponent)
end;

TContainer = class(TComponent)
private
FSomeSpecialControlObserver: TFreeNotificationObserver;
FSomeSpecialControl: TControl;
procedure SetSomeSpecialControl(const Value: TControl);
procedure SomeSpecialControlFreeNotification(const Sender:
TFreeNotificationObserver);
public
constructor Create(AOwner: TComponent); override;
property SomeSpecialControl: TControl
read FSomeSpecialControl write SetSomeSpecialControl;
end;

implementation
uses CastleComponentSerialize;

constructor TContainer.Create(AOwner: TComponent);

begin
inherited;
FSomeSpecialControlObserver := TFreeNotificationObserver.Create(Self);
FSomeSpecialControlObserver.OnFreeNotification := @
SomeSpecialControlFreeNotification;
end;

procedure TContainer.SetSomeSpecialControl(const Value: TControl);
begin
if FSomeSpecialControl <> Value then

begin
FSomeSpecialControl := Value;
FSomeSpecialControlObserver.Observed := Value;
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end;
end;

procedure TContainer.SomeSpecialControlFreeNotification(const Sender:
TFreeNotificationObserver);

begin
// set property to nil when the referenced component is freed
SomeSpecialControl := nil;

end;

#H#HHH https://castle-engine.io/custom_components .

B

6.1. T
HEHHEHEHEHEHEE I T T S T 1 HHEHEHEHE )

o HHE BHERR FRAARE T SRR SRR T R R,
HHHH AT HHHHTHHT S ralse . #f #HHHHHHE ST B, BT
HHHHHHHHHHE ralse .., #HHHE HH #H AR

o HHHHAAAAHR T AR W ARRREERRR § O BRRRREE A AR try
except .. end . #H#HHHHIHHHHT i AT BRI, #7H7 ST S
A HEREERRR # AR SRR S SRR B e SR
HHAHH AR, R ST S 00 B SRR AR R

HHBHHRHRS . GHR SRR GHRRR R R, R SRR B 0 AR,
HHHH i G T SRR A SRR SRR R

# ## # LCL #H#HHHHTHHHHHT HHTHHHHH T HHHH #HHHH (events) ####HH #i
Frbmad (7 fgugainr # LCL #foidnss soniynss), afy Snnninraiindys 8y 47
HHAHHHRA.

# # Castle Game ENngine #####HHHIH, #HiHHH#H#####H##  CastleWindow,
HHHH T T T B T T R B fH
(# 1 S ST S Y.

O O ST R T A AR BRI, R
HHHH I HHEHHY (HH H R i i i, # LCL ###, # CGE ###. ..

).
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HARRHHE HH RHRHRHHHHHAT BT FRRRRRRHHHAT, R 38 FHRHaass
HH R try . Tinally .. end , ## ## #HHiHH#HHHT HHHHHH T,
HHARH B # HHH BRI HH SRR

HiHHHHHHR A try . Tinally .. end #### #HH#HHHH, #HHHH i #
HIHHHHHHH HH RS #H Break ### Continue ### EXLt . ######HHE #
HitHH # #HHE Tina Ly ## ## #HHHHHHHHHE #HEHTHHHT T

HHAH TR HRRE SRR G R SRR G B R AR

o HERHHHHARHIHT HH HHHHE HHARHE SRR SR R BB B R

raise XXX, ####H## XXX # #HHHHHHHE #H HHHHHHHE # ## # #HHH (HHH B T,
HiHHHHHHHH] #H TODJect ##H#H #t #HHH##).

HHHH AT R . BT B8 R 8 SR
HiHHHHHEH . EXception . ###### Exception ######### TObject
HiHHH HHHHHHE SR HHE MeSssaqe # #HHHHHHHIT #HE I ]
I OHHBE T T T, SRR i e
T, HHHHHEE Exceptilon . ###HHHHHE ## ## #HHHH HiHH
T

T A AT (H THHEHTHHT) THEH S S st #f B it
# T . ###H#H##H ESomethingBadHappened .

HEHHHH AT BRI (R - R, HRHH #HHE AR
HEHHHHAAE . HH B HHBRHHH BT

e 2 sasasnsasasas QRN csosasass QNN ictcs RN ccccsctatas QRN i atatstatatatasas nsas RN ot asasas s N ot
HIHHI Y, HHHERE SURRHeed raise,  #HHHHHHH# raise
ESomethingBadHappened.Create('OnucaHne Ha CANy4yunoTo Ce JowWo
Hewo. ') .

T R

HHHE HHEE T PP B P P, R 8 #
HiHHHHHHS ralse .., HHHHHHE # T

type

EInvalidParameter = class(Exception);

function ReadParameter: String;
begin

Result := Readln;
if Pos(' ', Result) <> 0 then
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raise EInvalidParameter.Create('Invalid parameter, space is not
allowed');
end;

HHHHHHHH BT, 1 S #HHH ralse #HHHHHE #i HHHHE HHTTHHT #HHH T
HH HHHH . HHHHH HHAHRR HH SRR SHRARRERRR B ARRRREREE B B B
HARRBHHRHHHHHAH 7.

R R 7 R R CreateFmt |, ####E # H#H#HAH
HiHHHHE ## Create(Format (MessageFormat, MessageArguments)).
HHH # HHHEFHHHE R 3 R R AR AR o HH R 3
HHAHHHHHHH . AR 71 FHEHH R BHH R R

type
EInvalidParameter = class(Exception);

function ReadParameter: String;

begin
Result := Readln;
if Pos(' ', Result) <> 0 then
raise EInvalidParameter.CreateFmt('HeBanngeH napaveTbp %S, He ca
no3BoneHn uHTepBaan.', [Result]);
end;
0.3, FHHHHHHHT

I B PR SR

var
Parameterl, Parameter2, Parameter3: String;
begin
try
Writeln('BbBegeTe 1-Bu napameTbp:');
Parameterl := ReadParameter;
Writeln('BbBegeTe 2-pu napameTbp:');
Parameter2 := ReadParameter;
Writeln('BbBegeTe 3-Tu napameTbp:');
Parameter3 := ReadParameter;
except

// npuxsBauaHe Ha EInvalidParameter npegusBuKaH OT HSIKOe OT
n3BuKBaHUATa Ha ReadParameter
on EInvalidParameter do
Writeln('Bb3HUKHa u3kn4veHne EInvalidParameter');
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end;
end;

Hit HH B SR B, R 0 R B 3 R
HHHHHHHHHY (HH HHHHHHHH E # ). #1 HHHHE HHHH #HHHE #1
HEHHIHHAHHIH #H R

try

except
on E: EInvalidParameter do
Writeln('Bb3HUKHa u3k4veHMe EInvalidParameter cbc cbobuweHue: ' +
E.Message);
end;

HHARH BHAH 35 HH HHAARE B SRR ARRRR R

try

except
on E: EInvalidParameter do
Writeln('Bb3HuMKHa u3knw4veHne EInvalidParameter cbc cbobuweHue: ' +
E.Message);
on E: ESomeOtherException do
Writeln('Bb3HUKHa un3kNdeHne ESomeOtherException cbc cbobueHue: ' +
E.Message);
end;

HHHHIHH HHHHE T B 3 SR P SRR
HEt HHHHHBHIHHE AR AR ON

try

except
Writeln( 'MpegynpexgeHne: Bb3HUKHa W3K/4veHue');
end;
// NPEAYNPEXAEHWE: HE CNEABANTE NPUMEPA BE3 JA CTE NPOYE/N 3ABENEXKATA NO-
pony
// OTHOCHO "MPUXBALWAHE HA BCWYKWN W3KIWYEHUSA"

HEHHE BT HHARH AR HHBE R 0 IR HHRE,
HEHHHHAHHIHHH 11 HRHHHRRE AR, SR B 3 0 R AR
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HHHHHHHHHH # T H BT H #HH i (B ### Exception
HitH HHHE TODJect ), ### #HiHH HHHIH HHHIHHE H#it I R HHTH # -
HARHH HH HHHHAHHH HHHHAHRR HHT AR HH fHH BR. REE BE
HARHHE B HH SHRARRHRRRE # HHARRTRERE, SRR ARRREEH, SR SRR
HH FHEHHHAH, # HHHHHH B AHARRRRE SHARRTRERE # AR 5 AR HHE B
HH HARHHR . - R, 37 SRRTRRRH HHATHRRR R 35 30 AR
HARHHHRE, HHH HHAHT B BRI HHAH FHREHHH HHRRA R

o HHHHHHAAHHHE HHAHHHHE 1 HHRHHHHE HH# HHARR A G SRR
I B SHHPHHAIE 38 R

o HHHHHHAHHHHHE HHHHHHH # T HHH FHHHHE HHH? HRARH T HH AR
HHEHE, 0 TH IR B SRR TR R .

HiHHE HHRHHE HH IR BT R 1 SRR

try

except
on E: TObject do
Writeln( 'MpegynpexgeHne: Bb3HUKHa W3K/oveHue');
end;
// NPEAYNPEXAEHWE: HE CNEABANTE NPUMEPA BE3 JA CTE NPOYENN 3ABENEXKATA NO-
rOPE
// OTHOCHO "NPUXBAWAHE HA BCUYKWU W3K/WYEHMNA"

HHHHIHHE HH AT # S #H R % Exception .

try

except
on E: Exception do
Writeln('MpegynpexaeHune: Bb3HUKHa U3K/odeHue: ' + E.ClassName + ',
cbobueHne: ' + E.Message);
end;
// NPEAYNPEXAEHWE: HE CNEABANTE NPUMEPA BE3 JA CTE NPOYENN 3ABENEXKATA NO-
rOPE
// OTHOCHO "MPUXBALWAHE HA BCWYKWN WU3KIWYEHUSA"

HHHHHE HH "R B HHH TR # #HE except . end | ### #
HHHHHHHHHHY, AT B T ralse E,; | #H## #HHHHHHHHHT # B | #HH0HH
HHHH BT B HHHHTHHHHE ralse #H #HTHHHHHE . fHHHTTHE
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try

except
on E: EInvalidSoundFile do
begin
if E.InvalidUrl = 'http://example.com/blablah.wav' then
Writeln('MpeaynpexaeHue: 3apexgaHeTo Ha http://example.com/
blablah.wav ce npoBanu, urHopupailite ro')
else
raise;
end;
end;

HARHHE BHEH, 0 HHHHAT 37 AHTRRRRR # A HH AR, AR
HH HHHH HH B RIS, FHHHHAHARRRE #8 SRR SHERRRRE AR,
HARR BHHHHHHAT HHARTHHHHA SHAR R 1 HHAHRR R

6.4. Finally (FHHHHHHHHHE H HHH HFHHHHHHE HH
A

HHHIHE #HE HHHHHHH R try . Tinally .. end , ## ##i##HHHHHHH
HH HHHHHAHAH # HHAHRRE HHHH, BRI R # BRI R B
HARHHH A 1. HARHREE 1 HHARHRARRE # A

procedure MyProcedure;
var
MyInstance: TMyClass;
begin
MyInstance := TMyClass.Create;
try
MyInstance.DoSomething;
MyInstance.DoSomethingElse;
finally
FreeAndNil(MyInstance);
end;
end;

HIHH  HHRHHE SHOHHARE WY # B SHASasi HHHEeeeE #d e,
#### ### MyInstance.DoSomething ### MyInstance.DoSomethingElse
TR #HH T,
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HARRHHRE HHHHAHAR, B FHER HHHHT SRR, 3 HHATRRRRE AR, AR
MyInstance ##-####, #HHHE HHHFHHHHHHHT T (. #1 HHHE
HHHHHH "HHRH # HHRHHAR) SRR ST SRR AR, R #H
HARH HHEHHHH HH #H SRR

// HEKOPEKTEH MNPWMEP:
procedure MyProcedure;
var
MyInstance: TMyClass;
begin
try
CallSomeOtherProcedure;
MyInstance := TMyClass.Create;
MyInstance.DoSomething;
MyInstance.DoSomethingElse;
finally
FreeAndNil(MyInstance);
end;
end;

HHHHHH HHH H S S R R # TMyClass.Create
(HHHHHHHHHHRE  FHHE HHHY D ST ) fHe # Suned
## CallSomeOtherProcedure, #####H# #HiH#######HH# MyInstance ## ##
HEHH R, SRR ## FreeAndNil(MyInstance) ## ## ##### ##
HHHH A MyInstance | #HHHE HHH-#HHHHERE #H# #HHHHE# Access
Violation (Segmentation Fault). ####HHHHE HHHHE HEHHHHHHE 7 T ]
P, ST AR AT S AR ARRR T, #i 1
T PHHHHHH TR ] AR SRR

HARRHHRE # FHEHHHHHT (7 AHERRARRE SRR 0, AR SR AR
HHHHHIH BRI T 7 N1 (B iR ## FreeAndNil #
HHHHHRHHHH), HHHE #HH R, B ST T AR D #HHH .
HHARH #H FHHHH HHAHART - AR R SRR R

procedure MyProcedure;

var
MyInstancel: TMyClassi;
MyInstance2: TMyClass2;
MyInstance3: TMyClass3;

begin
MyInstancel := TMyClassl.Create;
try
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MyInstancel.DoSomething;

MyInstance2 TMyClass?2

try

.Create;

MyInstance2.DoSomethingElse;

MyInstance3 :
try

TMyClass3.Create;

MyInstance3.DoYetAnotherThing;

finally

FreeAndNil(MyInstance3);

end;
finally

FreeAndNil(MyInstance2);

end;
finally
FreeAndNil(MyInstancel);
end;
end;

HHFHFEER TR 7 IH-THETRAE S IR -0

procedure MyProcedure;

var
MyInstancel: TMyClassi;
MyInstance2: TMyClass2;
MyInstance3: TMyClass3;
begin
MyInstancel := nil;
MyInstance2 := nil;
MyInstance3 := nil;
try
MyInstancel := TMyClassl.Create;
MyInstancel.DoSomething;
MyInstance2 := TMyClass2.Create;
MyInstance2.DoSomethingElse;
MyInstance3 := TMyClass3.Create;
MyInstance3.DoYetAnotherThing;
finally

FreeAndNil(MyInstance3);

FreeAndNil(MyInstance2);

FreeAndNil(MyInstancel);
end;
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end;

R T BT 5 S SRR 1 3 T S,
BHAAHE BHHHRHH BHARE #5 HHRHHAE 31

S H HHHA BHHRE FHRHH BT 0 SRR R FHREHHRE R, 3

0.5, P HHHHHEHHHEH I S R, B FH R

o # #iHH#HAH #H Lazarus LCL, ##H#HAHHAHHHE, HHAHHHAHHRT H1 HHHHH 317
(M HHHHH s, callbacks, #####HHHIE Hit #HHHHHHIE #H
ONXXX # LCL #HHHHHHHHHHHH) #HE HHHHH S # i S T
I
R T o
## Application.ProcessMessaqes , #### ## ## #H# HHHHHHHHE HHHHHH#H#
I
## TApplicationProperties.OnException.

o HH H##HH #HHHH, # Castle Game Engine # CastleWindow : ######HHHHHHH
I EE f HEE T IHEIIE B e e
HiHHHHHHH T #7 HAAAH# ## Application.ProcessMessages . ####HH
T W IR e i e dhner # i o
Application.OnException.

o HHHHH GU| HHHHHHHHARR R tHE HHHHHRRH FHHE T 357 R

o W OHHHEE B PR SHHPEHEEE, BHHEPE B8 PR 1 0 S
HHHHHHHH ], HHH T HHHHHHH callback ## OnHaltProgram.

7. Run-time #HHHHHHHH

| R R SRR R

HHEHHHAHHHHST SRR Y ST T 1 R #iHd TStream #
HHAHHHH HHTHHHHRHT 7 1 TR T [ s i e
HHHHHHE Y TStream, ########. TFileStream, TMemoryStream,
TStringStream.

{$mode objfpc}{$H+}{$JI-}
uses
SysUtils, Classes;
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var
S: TStream;
InputInt, OutputInt: Integer;
begin
InputInt := 666,

S := TFileStream.Create('my_binary_file.data', fmCreate);
try
S.WriteBuffer(InputInt, SizeOf(InputInt));
finally
FreeAndNil(S);
end;

S := TFileStream.Create('my_binary_file.data', fmOpenRead);
try
S.ReadBuffer(OutputInt, SizeOf(OutputInt));
finally
FreeAndNil(S);
end;

WriteLn('Read from file got integer: ', OutputInt);
end.

# Castle Game Engine: ####H## #i# #HH######H#H #aaaa###  Download ##
HHHHHHHHHHH HHT S, HHETH T T faass URL #HHHH . #i #H#H
HHHHH #H HHAHHHHH T, HT TP # HTTPS ####H###, Android assets
HOHHHHE, HRRHH HHHE, B R HHEHHT AR S SRR SRR B #EEHE (#
HiHHHHHHHH A data), #H#HHHHTHTHTHT faaaaasst URL ##### castle-data:/
XXX . #HHH#HHH.

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

w
1

Download('file:///home/michalis/my_binary_file.data');

w
1

Download( 'castle-data:/gui/my_image.png');

HE HHE  HHHBRE BB SR, HHARHERR B BB R

TTextReader . ### #HHHHHHHHHH HHHHHHHE AP| # HiH#HHH#H # #H#H## ## TStream.
HiHHHHHHH I TTextReader #### # #iHH #HHHH URL #HH##H #Hi#H ### #HH#H#H
HEt HHHHH BT HEHE HHAR HHARHIH R R TStream .
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Text := TTextReader.Create('castle-data:/my_data.txt');
try
while not Text.Eof do
WriteLnLog('NextLine', Text.ReadLn);
finally
FreeAndNil(Text);
end;

B e I

HHHHRE # run-time ST ST G ST
Mt HHHHE A R (B TList # TObjectList ## #####H#
Contnrs), ### # HHHHHHH##F #HEE# (array of TMyType ). ## ## ## HHHHHH##
HHH - T § PR, R 11 R 1 e et
Hit HHHHEHT T SR,

HARRHHHHHHT AT HH HHHHH R IR HHEHRR #H AR,
HHHH R, HHEHHHTHHE, HHHHTHHE, TR | TR i #HEe (1
HHHHHHHH), #i HHOHHHTH T HHHTHHH ST BT #H SRR .

# HAHHHEHE HHH HHH HHATHH HHARR R HHHHHR R i # FPC

o ###H#H# Generics.Collections (## FPC >=3.2.0)
o HHHH# FGL
o HHHHE GVector (####### fcl-stl)

HHHHHHHHT B BRHHEREE #HHE Generdics.Collections . #####HH#HIH#HH
HHBHHHHRAR B #5879

o HHHHHAAARR # HHHHAHT SRR

o HEHHHE HHHHHHHHT (HHHHHHH HHHHE HHE HHHHHE B I S
HHHHHHH),

o A #H#HH#H FPC # Delphi,

o HEHPHHHHHIE 1 P SR P T PR R
(HAHH HHHHHHHHH fHEHHHHHH 3 #HHH# Contnrs ).

# Castle Game Engine: ### ###HHH##HH#H #H###H#H### Generics.Collections #
HHHHH H R Generics.Collections # ### #HHHHH HHHHHHHHHE

5###### = Dictionary, a.k.a. Associative array
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HitH-HHHH #HiHHH #1# Generics.Collections ##:

TList
HHHHHHHHHH T HE HHEHEE #H T HHHE

TObjectList
HHHH T R R B R R B Y R
I, R R B B B SRR R B
HHHH T B T

TDictionary
HHHHHHHEHEE HHEHH

TObjectDictionary
HHASHHHHHT HHHHHHE, T # HHEHHHHE T 3

HitH HHE i T HHHH #HHH Y TObjectlList .

{$mode objfpc}{$H+}{$JI-}
uses SysUtils, Generics.Collections;

type
TApple = class
Name: string;
end;

TAppleList = specialize TObjectList<TApple>;

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

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

Writeln('Count: ', Apples.Count);
Writeln(Apples[0].Name);
Writeln(Apples[1].Name);

finally FreeAndNil(Apples) end;
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end.

HEHHIHHA HEHIHAR, HH SRR BRI HRHE BHHPHHRR 3 0T R,
HiHE  HERHHHREE B R (B HEE fEEEEE Sort # IndexOf).
HHHH IR # Generics.Collections ###H####H#HH H#Hit #itHH HHHHHIHIH.
ARLEARRRAE G pEERS 7 U 80 puRans Swmehy, SRS o afnas (7
HEHHIHHH HHARHHE P B R #RHHEE 3 SR R
Hit HHHHHHH T HHHE #3 R #EE Index0f ).

HHFAHE SHERREET FHEHE, R I SHEREHEE TR AT TR
HEHHE HHAGHHHE. HHHHREHHT # B, HARHHRERE HRssas# IComparer .
Hit HHHHHHHE FHEHHHHHT S #rEHE callback # #i#H#H#H#HHHHE #HAHH7H]
TComparer<T>.Construct , ## ## #H##HH#HHHH#HE #### callback # #HH#HHHHIHE #H#
IComparer . ####HH ## HHH# # HH-HHHE.

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

{ If GENERICS_CONSTREF is defined, then various routines used with
Generics.Collections
(like callbacks we pass to TComparer, or OnNotify callback or Notify
virtual method)
should have "constref" parameter, not "const".
This was the case of FPC<= 3.2.0, FPC changed it in
https://gitlab.com/freepascal.org/fpc/source/-/
commit/693491048bf2c6f9122a0d8h044ad0e55382354d .
It is also applied to FPC fixes branch 3.2.3. }
{$ifdef VER3_0} {$define GENERICS_CONSTREF} {$endif}
{$ifdef VER3_2_0} {$define GENERICS_CONSTREF} {$endif}
{$ifdef VER3_2_2} {$define GENERICS_CONSTREF} {$endif}

uses SysUtils, Generics.Defaults, Generics.Collections;

type
TApple = class
Name: string;
end;

TAppleList = specialize TObjectList<TApple>;

function CompareApples(
{$ifdef GENERICS_CONSTREF}constref{$else}const{$endif}
Left, Right: TApple): Integer;

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

type
TAppleComparer = specialize TComparer<TApple>;
var
A: TApple;
L: TApplelList;
begin
L := TApplelList.Create(true);
try
A := TApple.Create;
A.Name := '11';
L.Add(A);

A := TApple.Create;

A.Name := '33';
L.Add(A);

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

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

Writeln('Count: ', L.Count);
Writeln(L[O].Name);
Writeln(L[1].Name);
Writeln(L[2].Name);
finally FreeAndNil(L) end;
end.

HitH#HH# TD1ctionary #Hi##HHHHHE #HitHHiHE, #iHH#H ##H## map (Key _ value), ####
HHHHHE HH#H# associative array. #i##HHHH APl # #i#HH# ## TDictionary # C#.
HiHE HHEHHHI HHEHEH P, R # B gy ey

HHRRHH H4, HHAHHARR R

{$mode objfpc}{$H+}{$JI-}
uses SysUtils, Generics.Collections;

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

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

begin
Apples := TAppleDictionary.Create;
try
A := TApple.Create;
A.Name := 'moATa A0bAKaA';

Apples.AddOrSetValue( 'knw4y 3a a6bnka 1', A);

if Apples.TryGetValue('knwy 3a A6baka 1', FoundA) then
Writeln('HamepeHa f6bnAKa C Kawd "kad 3a A6baka 1" ¢ ume: ' +
FoundA.Name);

for AppleKey in Apples.Keys do
Writeln('HavepeH knw4 3a sg6baka: ' + AppleKey);
for A in Apples.Values do

Writeln('HamepeHa sa6bnka ¢ vme: ' + A.Name);
for ApplePair in Apples do
Writeln('HamepeH ko4 3a A0bnAKa->uMMe Ha A6bAka: ' +

ApplePair.Key + '->' + ApplePair.Value.Name);

{ AonHuAT pep cbWo paboTU, HO MOXe Aa ce MU3MnoJji3Ba camo ja
3ajaje CTOWHOCT Ha *cblecTByBaw* K/AWY B pPeUYHMUKA.
BvecTto TOBa 06MKHOBEHO ce u3nonsBa AddOrSetValue
3a jpa ce 3ajaje waum Ao6aBU HOB KJ/U ako € HeoGxogumo. }
// Apples['kmo4y 3a fA0bnKa 1'] = ... ;

Apples.Remove('knw4 3a a6bAKa 1');

{ 3a6enexete, ue TDictionary He npuTexaBa €NneMeHTUTE CU
M TpAGBa ga ru ocBoGoXaBaTe PbYHO.
Moxe pa usnon3Bate TObjectDictionary 3a ga Mmmate aBTOMaTU4YEH
pexuMm 3a npuTexaHue. }
A.Free;
finally FreeAndNil(Apples) end;
end.

TObjectDictionary #H##H#H Hit HHHHHHHHHT HHHHHHHHE HIHHHE T, 7]
HHTHHTTR T A /0 T T i (s it i 10
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HiHH BHHHHT HHHHHH TR AT #H TR #H ST #HH fHH e, ##1
Hit Hit HHHH T T #H S HH, #HiaaHE Integer (#.#. ### #HHHHHHHH#HH
## Inteqger , # #######E dOOWNSKeYS ), ## #HtHHHIHHE T HHHHHHHIT HHHH #HH

HHRRBHHRH HH HHAHARARR

HIHHH HE HHHE HHH #R #EREEH TObjectDictionary # ###H## #i-#HiHH.

HIHHHHHHHHH HHHHH## # memory leak detection, ####. #### fpc

-gL  -gh

generics_object_dictionary. Lpr , ## ## ##HHHHE, i #HHHE I H#

HAH BHERHHHHHAH #7 ARARRER

{$mode objfpc}{$H+}{$JI-}
uses SysUtils, Generics.Collections;

type
TApple = class
Name: string;
end;

TAppleDictionary = specialize TObjectDictionary<string, TApple>;

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

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

Apples.Remove('apple key 1");
finally FreeAndNil(Apples) end;
end.

Hit# HHHHHHHBH H#H#t HHHHHBH HitHHHH# FGL
Generics.Collections , ###-#HitHHHH HiHHHHHE #H FGL ##:

HHAHR
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TFPGList
HARRHHHHH HHAHHH A1 FHERHRHH HH #RARRE 794

TFPGODbjectList
HIHHHHHHH HHHHHE S (] ST . B #fE S
HitHHHHEHH

TFPGMap
B HHE

# #i#HE FGL, TFPGLLSt #### ## #H# HHHAHHHHH HHHHE # #HHHHH, #HHHE
HHHHHHHT BHAHHAHH H HAEHHHHEHE (5). #8# TFPGMap ## #### ## #H###
HHHHHHY AHAHHHHHHT SHARHHHHT "HE-HHHE () # HH-REEEE (). HEH SRR
Hit HHHHHBRHIHT HHAR FHEHHBH H HHERH, BHARE T SRR R
R e B
HAAHHH S # SRR R T 00 hrrnn v iy

# Castle Game Engine ### ######## ##### CastleGenericlLists, #####
HiHHHE  HHHHAE TGenerlcStructLlist # TGenericStructMap . ## ##
HipppHE ## TEPGLLSt # TFPGMap , ## ## HHHHH#H#HT #HHHHHEHHHT HH T
Hi HHHHHHHHTHTE 1 AT T (BT R, 1 i i
HI HHHHHHE, T # R ST T Y ). # H
6.3 ###H### CastleGenericlists # #####H#H#H#E #### #H#HH#H##H#H (deprecated) #
HEHHHHHHEH T A # Generl1cs.Collections ###H#H# HitH#.

HHH BHEHHE HH HHAHARE BHEHR B HHAAR HHHH SRRRRE 8.3, | BHRRRRHE

7.3. #HHHHHHHE TPersistent. Assign

HHFFHTR R S TR 10 S SRR THREER R 0 R =
HHFHEE PR AR

var
X, Y: TMyObject;
begin
X := TMyObject.Create;
Y = X;
// X nY cera ca gBa yKasaTens KbM €jHa U Cblla UHCTaHUUA

Y.MyField := 123; // we ce npomeHu cbuo u X.MyField
FreeAndNil(X);
end;
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HH HH HHAHHHRR HHARHRHRERE (0 BRI R A, SRR
HHHHHHE # #i HHHHHHHHHE HHHE #1 TPersistent | # ## #H#H##HHHHE HiHHHHE HHHH
ASsSign . #Hi#H HHHHE #itH HiHHE HHHHH HHEHH ## TMyObject | ### #iHH #it #H
HARHHHHH HH HHFHARR FREH

var
X, Y: TMyObject;
begin
X := TMyObject.Create;
Y := TMyObject.Create;
Y.Assign(X);
Y.MyField := 123; // ToBa He npomeHs X.MyField
FreeAndNil(X);
FreeAndNil(Y);
end;

Hit HH BHHHHE HHHHRRHE, BHEHE H SRR HE BHEEEE ASSLgn  HEHHEE #H
HHRHH HHAHARARHE 31 TR HHAHHH . R BRI 7 AR

ASS1Qn , ## ##t HHHHHHHH Hi HHHHHHHE, HHTHHE T H# HH HHTTTHHHH R
HAAH.

{$mode objfpc}{$H+}{$I-}
uses
SysUtils, Classes;

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

TMyClassDescendant = class(TMyClass)
public

MyString: string;

procedure Assign(Source: TPersistent); override;
end;

procedure TMyClass.Assign(Source: TPersistent);
var

SourceMyClass: TMyClass;
begin

if Source is TMyClass then
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begin
SourceMyClass := TMyClass(Source);
MyInt := SourceMyClass.MyInt;
// Xxx := SourceMyClass.Xxx; // KonupaiiTe owe nosieta ako e
Heo6xoAUMO
end else
{ Nopagn ToBa, ue TMyClass e pgupeKkTeH HacnegHuWK Ha TPersistent,
Toii nsBukBa inherited CAMO koraTto He 3Hae KaK ga oGpa6oTtu Source.
Bux KomeTapuTe no-gony. }
inherited Assign(Source);
end;

procedure TMyClassDescendant.Assign(Source: TPersistent);
var
SourceMyClassDescendant: TMyClassDescendant;

begin
if Source is TMyClassDescendant then
begin
SourceMyClassDescendant := TMyClassDescendant(Source);
MyString := SourceMyClassDescendant.MyString;
// Xxx := SourceMyClassDescendant.Xxx; // kKonupaiiTe oue noneta ako e
Heob6xoaumo
end;

{ Nopagn ToBa, ue TMyClassDescendant uma npepwecTBEHUK, KOTO Beue e
3ameHun Assign (in TMyClass.Assign), Toii nsBukBa inherited BWHAIWU,
3a pa no3eosu TMyClass.Assign ga Konupa ocTaHanuTe noneTa.

Bux KomeTaputTe no-aony 3a AeTalHO 06ACHeHue. }
inherited Assign(Source);
end;

var
C1, C2: TMyClass;
CD1, CD2: TMyClassDescendant;
begin
// Tect TMyClass.Assign
Cl := TMyClass.Create;
C2 := TMyClass.Create;
try
Cl.MyInt := 666,
C2.Assign(C1);
WriteLn('C2 state: ', C2.MyInt);
finally
FreeAndNil(C1);
FreeAndNil(C2);
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end;

// Tect TMyClassDescendant.Assign
CD1 := TMyClassDescendant.Create;
CD2 := TMyClassDescendant.Create;
try
CD1.MyInt := 44;
CD1.MyString := 'blah';
CD2.Assign(CD1);
WritelLn('CD2 state: ', CD2.MyInt, ' ', CD2.MyString);
finally
FreeAndNil(CD1);
FreeAndNil(CD2);
end;
end.

HHHHHHH # HH-HHHHE S . ASS1ONTO # #if#Ha #HHHHHHE, #HH#HH
Hit HHHHHHHH] HHHHAHE ASSION # #itHHa, #H HHHIHE #iE HHHHRH#HHHH

HHHHHH HHHHHHHH, B #HHHHHHE inherited # ######HHH# Assign . ###
AT AT

HHHHHH HHHH H# HHHH T T TPersistent . (HH# #i # #ittHt

## TPersistent , ## #i#H# HittH HHHHHHHHH#HHH Hi # HHHHHHE #HEEE Assign )
# HHHH HHAHHHE HHHHHT R T T A R #3#H% inherited
(H #HtHHHHHHH H#H TPersistent . ASSign ) #H##H# #it#H ## #HHH#H#HH ## ## A
#HTHHFT AT A 00T 3

HHHHHH HHHH HHHHHH #H1 #HHH, HHHHE i # R ####### Assign .
#OHRHHE JHHHHE AR B R R (SR R R
inherited (## ## #HHHHH# #HAHH#A#A#HH# ASSI1QN ). #HiHHE A #HAHHHHHHHT HH
inherited # ###H#HHHHHH HHHHH FHAHHAHHHT H HHHHT

O AT T S R FRRhHE (AR A 7 oaneg o
HEHHHE H#E T Inherited ## #AA#A#HHHHHHHHHE ASS1Qn ) # ### #HHH #
HHHHHHEHE # #HHHEE AssignTo |, ####H ## ##fH#H###H TPersistent.Assign #
TPersistent.AssignTo ####HHH#H#H#HHE

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

procedure TPersistent.AssignTo(Destination: TPersistent);
begin

raise EConvertError...
end;

HH R EP C SR f ey i o e, 1
A ST ST SRR T R 1
HHTHHTTHTHTT.

@ HHHH HHE # HHHHHHH HHHHHHHH # TPersistent | #HHHHHE # Hitt

HHRBHHR | FH AR (1 S B R S

o HiHH #H#HH ASSIign , ###HH ASSIQNTO ## ## HAAHHHHHHHHHHHHHIHT #7 HH
HHHIHE fHE B

o HHHE HHHHHE HHHHHT HHHHHH], HE R B # R ## TPersistent
HiHHH HHAHHHHAHAH B HEHHH R R (B SRR SRR
HHHHHH) HH HHAHHHHHE. GRS HHHHE B R S HEHE, AR
HiHHHAHHE  ASSLQN  HHH HHAHHH  HHHHHAE. HHEHEE B HEHEEREEE RTTI
(HHHHHHHHHH #HE HHH B HHHHHHHE) H1 BHHHE, B HHHHHE BHRRHH HHHH
HAHHIHH #HF HHARHHH R A

HHHHHEE HHEHHE BHEE R TAPpLe , HHHHHE  HHHHHHERHH TApple.Assign
HHHHHHHHERE T 1 HHHEHHEE 1 S 1 T, T 1 S
HH HHHE TAPDLe (HH # HHHHHHEHHHEHHE: ## TApple , #H# TFruit). # #H,
HHHHHEHHERHE 1 TADDLe . ASSLON HHHHHHHHEN HEHHEHHE: #H# Source 1is
TAPDLE # HHHHHHEHE, HHHEE 1 HHHHHEE SR, TS 3 . S S
WA Anherited , # #H HHHEHE # TEUULY 9 SHHHEHHERE
B

HitH HHHHHE, #i #HH #HHH#H TRrult . Assign # TApple.Assign ## ######HH
HARRH, FHAHHH HHAHART (7 FHHHHH

o HHHE HHHHHIHHE HHHHHHH TApp Lle ## TApp Lle.AsSign , ### ## #HHHHE HitHiHHE
HHHHHH .

o HH HHHHHHHH #HHHHHHHH TOrange ## TApple.Assign , ### #i HHHHHHE HitHH
HiHHHH AR ## TOrange # TApp le . # ###H#H# HHHH - ## HHHHHH HHHHHHH#
HiHHHHHHHH # TFrult .
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o HHH MR R TWerewolf  ##  TApple.Assign, ###

Hi A R (R TApple.Assign  ## #HiHHH

TFruit.Assign, ##### ## ###### TPersistent.Assign, #####H ##
HHTH BT R

HHHHHHHHHH ] T s # published | ## ##
HH HHHHHHH HHHHHHHHH ] S ## TPersistent .
T AT ST 5 SRR A T T R i

published . ### #H#H#HHH #HH#H#H HHHHHHHE HHHHHE # #7373 #HHHH
HH HHHHHHHHHHH T, T T #HHHHH A% public .
HiHHH B A5, HHHH ## FHRRHHE

G A FHEEEEE I

S HiHHHHHHY,  #H HHHHE HHHRRRREEE TPersistent, ##

| TR AR R

HHHHH # HH-HEHHHT SHEHHHHHHE (HHHHTTHE, SRR, HHHH) HHEE HH R
HETHHTTR T AT AT T .

HHHHHHHHT HHAFHHHHHHT S R H #HEHHHAE (B # ) SR
HHFAEERHE FHEHAETE B FHERHRETE, R SRR S SRR SRR
HEHE 3 FEHHE IEE THREERRAE, R SRR i I R T
HHHHHHHHHHT # HHAHHHT HH-HHEE HHE #H # #HHHHHARRE R R (B
HHHH HH # B T HHHHHHH T HHHHHT SRR GHRRTHH T # ).
HHHHHHHHHY HiE # R — #H R T S R (#
HHHH HHAHHHH) #HEHIE # HHHT BT B HHHH T T, #HHHE
i THEETR THAEETR 30 R

HEHEHER AT AT 103 SRR R

function SumOfSquares(const N: Integer): Integer;

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

Result := Value * Value;
end;

var
I: Integer;
begin
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Result := 0;
for I := 0 to N do
Result := Result + Square(I);
end;

HEHIHH BHHHHE, # HEHIE HPHHBRE BREAR SqQUuare  HHHHRBHFHAR  HHARHH
Hi#HHHH A T

function SumOfSquares(const N: Integer): Integer;
var
I: Integer;

function Square: Integer;
begin

Result := I * I;
end;

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

end;

HHEHEHEHE  HHERER R SRR R S —
HHEHEHEE, T I 1 R R T # A
HEHEHEHEHE HHEHE 1 HEHH 1 T (K HHEH, HHE ) S
HHHEE, T T 1 T T

8.2. Callbacks (HHHHHHHHHH HiHH HHHHHHHHE, HIHHE HHHE HHHHHRH

HIHHIHHHHIE AR A HHHEEEEE HE THHEHRH
HHHHFHHTHHPH S P THPHEE 1 B 3HE S, 3 38
I HHHPE (I BHHHPHE SR R 3 R

Callback-## #### ##t #itH#:

o HHBTHHATH, TR TR, T /HE 0 TR I IR IR
HHHHHHHHHH (HHH HHHHHH # T ).

{$mode objfpc}{$H+}{$JI-}
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function Add(const A, B: Integer): Integer;
begin

Result := A + B;
end;

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

Result := A * B;
end;

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

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

end;
var
SomeFunction: TMyFunction;
begin
SomeFunction := @Add;
WriteLn('1 + 2 + 3 ... + 10 = ', ProcessThelList(SomeFunction));

SomeFunction := @Multiply;
WriteLn('12 * 2 * 3 ... * 10 ', ProcessThelList(SomeFunction));
end.

o HtHHH HHHHHHIHH #1H # O object ######.

uses
SysUtils;

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

TMyClass = class
CurrentValue: Integer;
procedure Add(const A: Integer);
procedure Multiply(const A: Integer);
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procedure ProcessThelList(const M: TMyMethod);
end;

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

CurrentValue := CurrentValue + A;
end;

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

CurrentValue := CurrentValue * A;
end;

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

I: Integer;
begin

CurrentvValue := 1;

for I := 2 to 10 do

M(I);

end;

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

C.ProcessThelList(@C.Multiply);
WriteLn('2 * 2 * 3 ... * 10 = ', C.CurrentValue);
finally
FreeAndNil(C);
end;
end.

HHHHHE HHHHRH, #H #HIE AT B SRR R TR | #HH
HHHH BT, B #E HH SR, B8 #REE o object callback, ##
HH RHRHHE H3 HHAHHHAR BRI 30 SRR, AR B A
TS Q.3, T (0 I HH HHHHH.

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

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

Hit HHHHHHHE, #H HHHHEE S SRR #HEREHH @TMyClass(nil) . Add
HHHHH #HiHH## @TMyClass . Add .

o (HHHHHHHHHH) HHHHHHH HHAHHHHHH . HHHHHHHHHR # 1S nested # #### # #i
HHHHHH, Hit HHHHHHHHHS #HHHHH {$modeswitch nestedprocvars} .
Hit HHHHHH HHHHE B SR # HIHHHE 8. L,  HHHHHHHT (FHHHHHHE) S

8.3, HHHHHHHH

HHTHHHTR T T TR AT B3 AT ST o S0 AR R i 10 fHit
(HHHHHHHHH HHHH) HHHH #HiE HHHH HHHHHRR R # HHHE #HH. R
HHHHHT #, HHHHHH HHHHHT HE AHAHHHHHE SRR (BRRRRE, SRR, B,
HHHH. ) HHHHHH S G HHEHHHHHHT S BRI S T, # e 8 #
HHIHHHTH AT fH 00 s i i /i /i i, i 1
HHHHH, HHHHHE HHAHHH# # #HH TMyRecord # #.4.

HAHHHHHHAR # Pascal #if#HHHT HHTHHHH #i HHHHHHHHE # CH+. #HHH T,
HH B HH HHAHARRRRE HH HHARR B SRR, ARARRRE AR
(H# ## HHHHH HH-HHHHHRHHY B, ST R # R T
HH BHHHE HH HHAHHARRRRE, # 0 A SRR, R # AR B
"HHHHHH T Y ST HHRHH T B HHH R #H R
HAHHE BT, B SRR R (R B ST SRR H
HHHHHHHE HHHE) # #HAHHIR # HHHTHH B R ST R TR
HHHHHHHHT HHH T HH T R HHH (FHH #H#, float), #i#H#H
HHHARH, B # HHHH.

{$mode objfpc}{$H+}{$I-}
uses
SysUtils;
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type
generic TMyCalculator<T> = class
Value: T;
procedure Add(const A: T);
end;

procedure TMyCalculator.Add(const A: T);
begin

Value := Value + A;
end;

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

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

StringCalc := TMyStringCalculator.Create;
try
StringCalc.Add('something');
StringCalc.Add(' more');
WriteLn('StringCalc: ', StringCalc.Value);
finally
FreeAndNil(StringCalc);
end;
end.

HEHHHHAHI 11 1 HHHHBHHHRR B HRHHR, HRHH 31 SRR i SRR
HEHHHAR 1 HHBRHHHAR

{$mode objfpc}{$H+}{$JI-}
uses
SysUtils;
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{ Note: this example requires FPC 3.1.1 (will not compile with FPC 3.0.0
or older). }

generic function Min<T>(const A, B: T): T;
begin
if A < B then
Result := A else

Result := B;
end;
begin
WriteLn('Min (1, 0): ', specialize Min<Integer>(1, 0));
WriteLn('Min (3.14, 5): ', specialize Min<Single>(3.14, 5):1:2);
WriteLn('Min (''a'', "'b""'"): ', specialize Min<string>('a', 'b'));

end.

HHHHH #HHH T 7.2, BHHHRTHHT (R, #HEHHH), HHHH T S
HHEHHHT TR SRR S, sttt .

8.4. Overloading

HHHHHHHHE #H AR (HHHE # HHHHHHHE R # SRR # HHHE # f
HH, HEEAETE T R THHETEE AL 30 R T IR T
HHFAEER B THEEERE TR B TR, B IR AR, T
HHHRHTTT

Hit HiHEAA overloading-#  #iRRRTE FPC  #itHHHHE, #iHHHT  #HHHHHHT,
Hit HIHHERE I # S SRR HH HEEE (BEEE #RR unit) ##7
HEHHEHHHHHHH # BHRRHTHTHTHE ST T # R e # #-
HIHHEE HHHHHHHER. HHHHERE, SRR #iHHE # #faR## Foo(Integer)
# Foo(string) # #iH #AAAHHHHT #HHHE # #HHE Foo(Float) , ######H
HIHHEHHHH T S B T #H B S # ###H Foo (Float)
HitHHHH R (B8 #H i SRR - B HHHEHEREHHH BT . AR
HitH-HHHHHHHHHHHITE) . # D BT, TR T
overload .

8.D. HHHHHHHHHHH}
HHHHITHE 1 THITHITHEHHITE SHITHIHE (] SR 1

o AR LR (I B R B A R AR B G
HLLHHHEEEY
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o HH HHHHARRHE HHEH HHAH # HRRH,
o HH HHHHARRRRE SHHHHIH S AR

HHFAEE AT I SRR SRR (30 AR RRE. S S IR it
HHFFETRHE TR T3 IR TR I B0 TR
it W AR RN R 1 TR R SRR 3t
HHFHHER AT W0 THHET, ST AT, 3 R 0 TR TR
HiHHHHHHH HH i Pascal. #H## # #H#HH, HiE # HHHHHHHE "R

{$mode objfpc}{$H+}{$I-}
unit PreprocessorStuff;
interface

{$ifdef FPC}

{ ToBa e ped¢umHuMpaHO camo akKo ce Komnunupa ¢ FPC, He cC gpyru KomnuaaTopu
(Hanp. Delphi). }

procedure Foo0;

{$endif}

{ AedéuHmpaHe Ha KoHcTaHTaTa NewLine. TyK mMOXe fa BUAUTE KaK HOpPMasIHUSA
CMHTaKcuc Ha Mackan
ce "uynu" c npenpouecopHuTe aupeKkTuBM. Korato Komnuauparte 3a Unix
(Bkn. Linux, Android, Mac 0S X), kKomnuaaTopa Buxga ToBa:

const NewLine = #10;
Korato komnunupate 3a Windows, KomnuiaTopa BuXpa ToBa:
const NewLine = #13#10;

3a gpyru onepauMoHHM CUCTEeMU, KOAbLT HAMaA Aa ce Komnuaupa,
3aWoTo KomnuaaTopa Buxpa ToBa:

const NewLine = ;

*Xy6aBo e*, ue KoMNUAUpPaHETO ce MNpoBajssi B TO3U Cc/Ay4yail -- Taka aKo TpA6GBa
aa

npuroguTe nporpamata KbM OC, KoATO He e Unix unu Windows, komnunaTtopa ue
BU

npunovMHU pa n3bdepeTe KOHBeHUUs 3a HOB pep (newline) 3a Ta3um cucrtema. }

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

{$define MY_SYMBOL}

{$ifdef MY_SYMBOL}
procedure Bar;

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

{$define CallingConventionMacro := cdecl}
{$endif}

{$ifdef MSWINDOWS}

{$define CallingConventionMacro :
{$endif}
procedure RealProcedureName;

stdcall}

CallingConventionMacro; external 'some_external_library';
implementation

{$include some_file.inc}
// $I e cbkpaweHue 3a $include
{$I some_other_file.inc}

end.

HHHHHHHHHHH HHHHHHT HHHH A T S INC # ## #H#HHHHHH ## #HH
i

o HHBHEFTHRE THEET S T IR IEETR SHREE SRR B R
HHFAE AR AR HHEETRE FHER . IREEHEEE SHHREETE (1 e
##HH myconTiqg.1nC ### #HHHHHHHHT HHHHHHHEE

{$mode objfpc}
{$H+}
{s$3-}
{$modeswitch advancedrecords}
{$ifndef VER3}
{$error To3u kKopa moxe pga ce Komnunupa camo ¢ FPC Bepcusa 3.X. uam no-
BUCOKa}
{$endif}
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HiHH B HHE I #HH HH # #aaa #% {31 myconfig.inc} ###
HHARHHH FHHH HHAHHIH AR

o HHHHH HIHH H# HH HH HEHHHH AT UNIL S ST R, I R
HAHHHHE HHHE HHEE UNIU AT TR ST, #1 R HHHHTHH # #HH
HIHHIHHE - HHHHHTT R HHTHHH B SR S SRR S unit #7
HHHHHHHHHT UNIL-#, # £ #7 ST HHTH UNIUSE SR T #HHH
HAR HHH HHAH # R AT, SRR B HH AR AR
Hit HAHE B UNIC-HEHR, I #HAFHTTHHAH T T T ST # #H
HitH HERHHH. HHERHHH, T H # HE-HHE BH SRR AR unit # R
HitH A Ul HHEHHHHHE HHHHHHHE 1 BT #5 #HHH unit ## ##EE Ul
HARRHHHEH (5, HHH HHHH AHARRRRRRE (7 BRRRHHAT AHERARRE Uses #HHHHH
(HH# #HHH HoaHRE Ul #7 fHHsE #1 st Ul #HHH). #1 #Hstiaasts
Hit #HitHHHE A U S # #HHE #HE Myunlt . pas ## # #HHHHTH H
HHARH HHHHT # AT 7 HHAHHRRRE, SR B FHHHHHRRRR 38 SRR
HARHHHH HHHHAHT HARH B 55 SRR

1. #HHHHHHHHT  HHAHE HE B SRR AR #E unit #
HARRHHHHHHH - SHARRRRR . HH HHARRR R #5 SRRRR R

{$ifdef UNIX} {$I my_unix_implementation.inc} {$endif}
{$ifdef MSWINDOWS} {$I my_windows_implementation.inc} {$endif}

HHAHHHHR  HHHR # HH-HEHAE B HHREEER #E HEHRE BER # B
{$ifdef UNIX}, {$ifdef MSWINDOWS} , HHHHHHIH # HEHHHHHHE
HHA (MR # BHHHHHHH, i 8 SH). i s st
HHHHT HHAHE  HH-HAHRE. HEHRER HRER R HEHEERRHE R HREHER
-, #HHE HHHTHTHTHTHTHTH T i #HHs ##g -F1 ##
FPC, ## ## #HHAH#HHE HAHHS HAHHHHEHHHRET #HEE #7 SRR
HHAHHHHH, HAHHHE #HHER SR SRR R 37 AR #EHH
{$I my_platform_specific_implementation.inc} # ####iH ##t ##
HHBHHHHH, BHAHHHAH R 3] RT3 7R AR R

8.0. HHHHHH

Record # ####H#H# HHHHHHHHHH #H HHHHE #HEFHHHT. HHHE # R, #H
HHHHHHH ClasS: #itH# HHHHHHHHHT T HHTHHHHT #HHHHHE, #HHH # ##H# Sstruct # C-
HARRHHHHH HHHHH.
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HiH #HHHHHHH s {$modeswitch advancedrecords} , #######H#
HHBHE B HHH S B TR (T . B i, R i1
HHEHAHH TR T, Y B R B TR # B e
HHBH T HHEHHEH P fH T # fa

{$mode objfpc}{$H+}{$JI-}
{$modeswitch advancedrecords}
type
TMyRecord = record
public
I, Square: Integer;
procedure WritelLnDescription;
end;

procedure TMyRecord.WritelLnDescription;
begin

WriteLn('Square of ', I, ' is ', Square);
end;

var
A: array [0..9] of TMyRecord;
R: TMyRecord;
I: Integer;
begin
for I := 0 to 9 do
begin
A[I].I := I;
A[I].Square := 1 * I;
end;

for R in A do
R.WriteLnDescription;
end.

H HHHHHEHE HHAHE S S B R R 3 R 1 SRR
CHHAHR, WO TP — R SRR B B PR R, R
HHHHHHHHI # R

HH HHHAHHHE BHE BHE B R B, ST SR SRR B SRR B
HHRHHHH HHAHHAR R 1 AR

o HHEHHHHAR BHHHE BHHARHE HRE HHHRHR . B BRI SRR
B
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# BRI (# HHRHAHH T $H SRR T R #HH i,
HARRBHHRHHS #, 5 B8 4 FHHHE AHTRRRRRRRER, FRRE 7 B SRR A,
# HHHHHHHTH, #H] SR SR G SRR #HHE B R B
HHH HH-HHEHHHHHAH, FREHHT ARARER S8 . B HHHHT 7 SRR R
HHRRBHHRH 3 HHAHHARAS.

o HHBTHHATH B IR T AR ST A A SRR, R i w i
it THHATH T

o HHHHHHHHHHHHHHH HH HHAHRRE HHE S (B, BREREH S
HHHHHHHH) # HHHH HHHHHHHHHT ST A A ## C layout ###
HitHHHH HHHHHHHA packed record . #### # H#HiHHHIH

H HI HHAHHHARRR # AHAAHARRRE FRERREE B BRRR ARAR 38 HHRHRR TR,
HARRH FHEHHHAHARR AP\, #HEHAR 87 0,

O TR A R T SRR TR,

HOHH HHEHHHT BHARRR R B HHHHE BRER (BEEE SHRRRR R
HHHHHAHHIT S R B A B R R, TP B R
HHHHHHH HHHHHHH # #HEHHHH).

o HHHHHHHE I HHHHE HHEHHH Case HHEHHHHHH, #HHHHH #HAFHHH ###H unions # C-
HEHIHHHHHE HHARHE. B TR #1 1H HRHH B # B #RHE 3 R
HEHHE HHARHHHH B, PR 31 PR . B R -
HEHHHHAHE B AT # B HHHERE . # IR R R, R
DL B i S

O AR AR

HHHHH HHAAE TUrbo Pascal ####H#H#H HH## HHHHHHHHE #i HHEHHHTRHHHHHH, TR
HH HHH BRARHHHHHHH HHHHH . oD ect | #### # HHHHHA#AH# HHHHHH HHH#HH]
AR S IR B SRR A e

o HEHHHHE HHHHHE HHHHT #H G HHHH | SRR # H HHHE B S
HHHHHHH HHHHHE BT T T | #HEHHH A

o HH THE HHRHHE HHRHE BB BB B PR R
HRHHIHHAHHIE HHEEE. R R TR R IR HR R
(HHHHHHHH) HHH B HHHHE, #HET HHE R . HHHE B HHHHE R
HHHHIE HHHHE (HE P S PP R SR #H
I TR

o HEHHIHHH HHARHHE BHEHHRH R R R, HHHE 3 # R
HEHHIHHE H# HEHHHHHHHH HHRHH . R R — HHR B R 3
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HH FHEHHH, BHE B0 HHARRRE 0 ARRRRRR ARAR # AR B, B A
HARRHHHE HHHHAHT HRRRRERRRH

HOTHRETR T BRI (30 SRR AT 0 EHHnt 10 fHint .
HUTHHTTH AR ST st i St A gt e, e i
HHTHHTTER T G A0 BIHHEE IR T T, HHHes i i e i
HHHHHHE (HHH, HHHHHHHE HHHTHHEY). 7 BHERTH # #H-HHEHE #1 HHRRRRHHHT #H
HUTHHT JHHTHH

8.8, HHHHHHHHLT

HHAHHE B ARRRRRERR PR R TR R S AR BRE B
TMyRecord ## ######H#H##E ##H##H NTMyRecord # ## #H#H#H#H#HIHIT #i HH#HHHH
PMyRecCOrd . ##-#H## # #HHHH#HHHT HHHH T HHHTHHE HHE T T HH
HHAHHE, BRARHHHT FHReR

type
PMyRecord = ATMyRecord;
TMyRecord = record
Value: Integer;
Next: PMyRecord;
end;

HHHHHHHH HHHHHHH] i HHHH A # R (#H PMyRecord ## #i####HH
# HiHAAAE H#H ### TMyRecord, ###### TMyRecord ## ###H##HHHHE # #H###HH
## PMyRecord). ####H#H#H#H#H#T # #HH ## HHHHHHHT #HE S
HHTHHTR R (7, BIHET TH0E 10 /i FHHntiis # I 1 It i

type.

TR A BRI 0 WA AR I BRI e
#HitHHHHHH New # DLisSpose #HHH (H# #H#-HiHHHE #HHH, SR HHHHHHHHHH )
HitHHHHHH GetMem # FreeMem . ## ## HHHHHHHHH HHHHHHH, HHHHE
HHHHH, HHHHHE B HHEHEH R N (Hanpumep  MyInteger =
MyPointerToInteger/). ## #H# HHHHHHHH HHAHHHHHH HHEHHHHHE, HHHE #
TR 3 R S B SRR R S s
HiHHHHH - HHH Q (FH###### MyPolnterToInteger := @MyInteger)

HiH # HHHHHHARRE #H#E PoLnter | #####H#H# ## VOLd™ # C-HH#H#HHHHHH HitHHHE. #H#
H# HHHHAR AR HHHHRRHRRE # R B T BB fHHE R
HiHE HHHHIHHH .
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Hit HHHHHHHAHE, H GHHHHH #7 Class HHHHHHHH # HHHHHHH, HIHHHIE #1E ##7
HIHHHH HHRHHHHE N #HH Q| ## # #7 HEHHT. AR o 2 B S
HARRHHE A, HHARTHER FHHAHET, FR 357 5 AR

type
TMyClass = class
Value: Integer;
Next: TMyClass;
end;

L TR AR R

HARHHE HH BHEE RRRRHE B HHHH B HHERRRREE SRR, B
HARRHHHH HHARHE AHARAE 3 BT R SRR HHHAHHRAR R AR
HHHR HHEHHH

{$mode objfpc}{$H+}{$I-}
uses
Strutils;

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

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

begin
WriteLn('bla' * 10);
end.

T AHHER ST S TR R 30 g et i . it
HOERIR IR - BIHREHETE 0 TR HHEE IR it
HHTHHTTER T, fAHF TR AR AR 3 10 SR AR T T
i THHTTR T

{$mode objfpc}{$H+}{$JI-}
uses
SysUtils;

type
TMyClass = class
MyInt: Integer;
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end;

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

Result := TMyClass.Create;

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

var
C1, C2: TMyClass;
begin
Cl := TMyClass.Create;
try
C1.MyInt := 12;
Cc2 :=C1 * C1;
try
WritelLn('12 * 12 = ', C2.MyInt);
finally
FreeAndNil(C2);
end;
finally
FreeAndNil(C1);
end;
end.

HARHHE # HH HHAHHHAT FHARRRR B AR A . 3 # - AR
HARHHHHH (1 B SRR (A A, AHRRRR SRR AR B /8 HRRRREE B
HARRHH AT #H AR A

{$mode objfpc}{$H+}{$I-}
uses
SysUtils;

type
TMyRecord = record
MyInt: Integer;
end;

operator* (const Cl1, C2: TMyRecord): TMyRecord;
begin

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

var
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R1, R2: TMyRecord;
begin

R1.MyInt := 12,

R2 := R1 * R1;

WriteLn('12 * 12 = ', R2.MyInt);
end.

M HEHHHEE S SRR B R B R {Smodeswitch
advancedrecords} # ## #HHHH#HH #HHHHHHHHHH #H###H class operator ####H#
HOBHHH. R HHEHHEEE B O R R T, S
HHHHHIE H#i HHHHHHEH R R R (i TEPGLLSt , ####H#
HHHHEHE T SR B T (1 ) # T R # e
HHHHHEHE "R ST 1 S (1 BT B #HE B
HHHHHEE (HHHHHEE #HE 1 B 1 T, S R TEPGLIST ) # #H## ##
HHHHHHE H#H HHHHEHHHE A specialize TFPGList<TMyRecord>.

{$mode objfpc}{$H+}{$I-}
{$modeswitch advancedrecords}
uses

SysUtils, FGL;

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

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

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

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

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

type
TMyRecordList = specialize TFPGList<TMyRecord>;

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

R.MyInt := 0;
for ListItem in L do
R := ListItem + R;

WriteLn('l + 10 + 100 = ', R.MyInt);
finally
FreeAndNil(L);
end;
end.

Q. THHBEHAHHHHRE TR T SRR

O.1. tHHHHHT # HHHHHE HHHHH

HHHHHHHH I private #HHAHH7HHE, #H HHHHHE (7 HHHHEE) #i # BHRHTHH
HHHHIE, A PR P B TP TP SR
HHHRHHE HHPH SRR B HHHEEE 3 PR A 1 R B TR
CH+ ## HHHHH HH HHHE, HH HERHHE HHHHHAR # HHHHE B 3 RO,
HHHHHHHIE P A 3 38 P R P 3
I B 1 HHHHPER 13 3 R

FHE HHFHHE S, S SHHPEHE L § R R, SR 1
HHHHHHHHT HHHHE # B, # HH-HHR R HH ST AR strict
private . ### HHHHHH i HHHHHHHT BRI HE ST (HHE #HHHH) H#HHE #
HRHHIHHA 1HE HHHHE. H3 R

HHHHHHHHHT — HHHHHR AR protected #HH#HHHHHE, HIE HHHHHH ### HHAHH#
HOHHHHHHAT HE HHHHHHH 8 HHRRRRRRHE O HHERRE, #HEEE strict
protected , ## # #HHHHAHHH HHHH Hi HHHHHHHHHHE

O sttt = friends
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R L S P L S

H HHH HIHHE AT T R H HHH T #HHH T R (const ) ###
HHHHE (Cype ). #i HHHHE I HHH I B 7 HHHHTRH 3 ST #HHHHHE
HARRHHHHHHHHAHT HH HARARHRE FHRHHT SRR HRRRRE, # R SRR
HiHHE B #E #EHE private (HHR#HHHHE # HHHHHHHT ), HHTH #HHHE fHHHE #
HHARHHE

HARHHE FHHHHHHE, #H B1 B BRI R (R SRR B 0, # #RRERE
H# HHHHHEHH #HAR var .

type
TMyClass = class
private
type
TInternalClass = class
Velocity: Single;
procedure DoSomething;
end;
var
FInternalClass: TInternalClass;
public
const

DefaultVelocity = 100.0;
constructor Create;
destructor Destroy; override;

end;

constructor TMyClass.Create;

begin
inherited;
FInternalClass := TInternalClass.Create;
FInternalClass.Velocity := DefaultVelocity;
FInternalClass.DoSomething;

end;

destructor TMyClass.Destroy;

begin
FreeAndNil(FInternalClass);
inherited;

end;

{ 3ab6enexeTte, ue gedMHMUMATA Ha mMeToga A0y uUMa NpeduKc
"TMyClass.TInternalClass". }
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procedure TMyClass.TInternalClass.DoSomething;
begin
end;

L R R TR

HHHH #HE HHHHHE, HHHHE HHHHH A # R i #HH% ( TMyClass ),
it HHHHHRHHIHE I SRR 30 3

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

var
E: TEnemy;
begin
E := TEnemy.Create;
try
E.Kill;
finally FreeAndNil(E) end;
TEnemy.KillAll;
end;

I FHHHHEE, S R P 1 SRR P - SR SRR 3
HHHHHHE HHHHH HH AR R QA FHHHHIHHH HH#H R

HERHHARE B HHAR BHHH HHARE 0 HHARR HHHRRRRRER # HHEH A4S, HHEE
HitHHHHHH #HHH# private or protected ###H#HHH HitHH HHHHHAHHHHH HHHHHHT.

I P, HH SHHPH R S R B R S,
Hit HHHHHHE B HEHHHAAHE A MyInstance = TMyClass.Create(..); .
I, T 1 P S 3 P PR 1 R
i B FHHIE o A SHHP R HHHHP R HEEE 1 R
HHHHHH HH " SHEHHHHHHHH ) ST T G (.
Hit Hit HHHHHT HHHHHHHH ) HHHHE o S i R
HHHHHHHHHH (HHHH. HHH ).
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O.A. tHHEHHHTHHT tHHE HHHH

BRI R I R B R R Hee i
HHEH T, SHEHHE H BHEHEET SRR B R R, fi i
HHHHHHE HHHHHE SHEHH 1 BT . HHH 1 2, R i c lass
of TMyClass.

type
TMyClass = class(TComponent)
end;

TMyClass1
end;

class(TMyClass)

TMyClass2
end;

class(TMyClass)

TMyClassRef = class of TMyClass;

var
C: TMyClass;
ClassRef: TMyClassRef;

begin
// Obviously you can do this:

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

// B ponb/HeHWe, W3MNOoN3Baiiku nNpenpaTky KbM Kiac, MOXe jga HanpaBuTe U
CNejHOTO:

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

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

ClassRef := TMyClass2;
C := ClassRef.Create(nil); FreeAndNil(C);
end;

HEHHHHHHIHT HHE HEHPHR R 0 30 AR # B -
HiHHE HEHE HHBRE HHARE HHBHE AHBHHARR B HARRH # R HRHHE -
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HARHHHHHHHHHAH HHAHH, HHHHH HHARRE #8 S AHARR0E /8 ARARHR 3 AR 38
HHRRBHHRHH.

type
TMyClass = class(TComponent)
class procedure DoSomething; virtual; abstract;
end;

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

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

TMyClassRef = class of TMyClass;

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

ClassRef := TMyClass2;
ClassRef.DoSomething;

{ ToBa we npeau3BMKa U3KJ/IYEHUE MO BpemMe Ha U3MbJIHEHUE
3awoto DoSomething e abcTpakTeH B TMyClass. }
ClassRef := TMyClass;
ClassRef.DoSomething;
end;

HiH HAHHE HHORHHHHT # #HAHTE S SR AHAHRH B SRR S (B
HHHHHHHHHHTE HHAH, # HHHHHRTHT S TR R AT fHHHH TR,
HHHHIE #HE S A ClassType . #### ## ClassType # TClass,
HiHHE # B ##H class of TODject . ####H# #itHHHE HitH #HitHHHT Hit ##
HARHHHHHHHHT AR HHAARRRRE HHRH, HHH #7 # HHEHERRE, #7 # ARRRREHE #
HiH #H-HHHHH A #H# TObject .

HHHIHHE Hi HHAHAHTHHE TR #7 ClassType ## #HHHHHHHHHH #H #HHHHHHH
HHRHHHE, # B HHAHE HHAHHAR HHAHARRR . SRR HH R B SRR
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HitHHHE CLONe | #HHHHE HEHHHHHT HHAHHIHE $HE T S #H T S
Hit Hit HHHHHHHHE # #HHHA T .3, A TPersistent. Assign® ## ## #itH#HHHH
HARHRH, FHEHH HHAHT AR "R Y HHARHRRRRRE 7 SHEAE # AR

I HEHHHHRY | SRR f SRR SRR SRR SRRttt
# HHHHHTTT . FHHHHHTT, T S SRR S TR ey fn
TCompoNneNt | ### H#iHH HHHHHH Hi HHHHHH HH HHHHHH HHHHHHHH
TComponent.Create(AOwner: TComponent) .

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

TMyClassRef = class of TMyClass;

function TMyClass.Clone(AOwner: TComponent): TMyClass;

begin
// ToBa TpAbGBa BMHaru ja cb3gaje MHCTAHUMA TOYHO OT Knac TMyClass:
//Result := TMyClass.Create(AOwner);
// ToBa MOXe MOTEHUWasHO ja Cb3[aje MHCTAHUuA OT HacnepHuk Ha TMyClass:
Result := TMyClassRef(ClassType).Create(AOwner);
Result.Assign(Self);

end;

L R SR e e

i B HHPEHHEE AR HEREE R, IR B THEERE
HHHHHHH HHAHHHHHHT FHHHHH HHE HHHT (HHHHHH # R ) R,
HHHHHHHHT HHARHE HHE S R S #HH HHHE faRE (B0 ##
HHHHHH HHHHE R, HHHHHT T BRI S ). HHHE R
HiHA H## B HHHHHE # HHHHERE HE BRRRRERE SRR Se LT # HEH#HT ##
I, BRI R TR S P R P 3 SRR
HHHHHHHHH HHAFHHHHHHT HHHHH 1 R (T R # fHEHHHHH SRR
Hit HHHHH).

HARHHHHH HH HHAHHH R BT, R A #1 H HHHAHRRRRR
H HABHHHHHHHT HHHARTE . AT AR HHHH 35 AR 35 3 SRR

{$mode objfpc}{$H+}{$I-}
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type
TMyCallback = procedure (A: Integer);

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

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

var
Callback: TMyCallback;

begin
// Tpewka: TMyClass.Foo He e cbBMecTuM c¢ TMyCallback
Callback := @TMyClass(nil).Foo;

end.

TMyClass.Foo #####H #H##H#### TMyClass(nil) .Foo #####
# # HHHHHH HHSHRE. HHRHEE B A AR ## TMyClass. Foo
HHHHIHHH SRR S -AHRRRTT # AR HHRE AR SRRt #i-
HEHHHE i HHHHH AR R ## TMyClass(nil) . Foo
H R B T T (HEEE) # ##EE#E ObjFpce,
I o HHHHHHHTHT § fRR S

@ HitH #HHH # AHAEH Delphi ##H#H#E Hit HHHHHE HEE HHHHH

HiH HAHHHH  HHHHH, R ## TMyClass.Foo ##
Callback ##-#tt #it #HH#H HitHHHHHH # # #iHHHE Delphi, ##HHH
HHHIHHAHHE HHAHIE SR

HHHHHH HHHHHH H7E B R, R i ## Callback ## # #HH####HH#
H HHBHHIH HH HHARE FOO . HHHHH # HHAH, HHHHE HEHPHHRE #RHHE FOO  H#iH #HHHH
HiHHHHHHH HHHHE INDIICIt #HHHHHHHH Hit T #7H# HHHHH

HHHHE #HE HIHHHHHEE fHE ST T 1 T T 1
TMyCallback ## ########. TMyCallback = procedure (A: Integer) of
object; . ## #HHH#HHHIH HiHHE H# # HHHHBHHIHHY,

HHHHHHH HHHHH] # T B8 B8 fHH# #H#E Statlc . ## #HHHHHHHE i #HHH
H HHHHHH HHEHHHHT HHHHHHHHE | HHEHHHE, # AR SHEHHHH, #H SRR #E #
HHHHHHHHT HHAHHE # HHHHE, R HHHH T R SR R #iHE (B
HHHH HHHHE Hi HHHHE #1 HHH BHEHHHHH 2 HHHH T HHHH T BT HHHE).
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Hit HHHHE BHHERE, HHEE OB HHTRRHEEE £ HHERHHRTE (GRHHEHTE) AR
HARRBHHRHH . HHHH #7 BR3E 7

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

type
TMyCallback = procedure (A: Integer);

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

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

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

AR S L

HHHHHHE HE HHHHE HHHE B HE SRR # B class  var #EH # HEHHHE
HH H HHERRHE B AR B OB RRRE SRR B AR A A R
HARRHHHE . HHHH HAHAARHE, 15 o HHAHTAR B R SHRRRRR R 35 AR
HH # BHERHHHHAH HHAR § FREHH, # #HHE # R

FHEHHR G0 SRS 8 SUUTHT UHRRRRRS, g aanh 8 g aRhennw gund
FHEHHRRRES Bh HHER F OO 09§ nAnnaaueT 89 pnE nannaaad saanaeieT
HiHHHHHA #H # class property ####HH#H#H #iH# # property # # ####H#H# getter
H | HHH setter, ####H#H HHHHH HHHHHHE i HH HHTHHHHT - $H # 9.5,
SRR R i e

Hit HHHHHH # HHHHHHHHHH T (B HHHHE 4.3, BRI, #HHHHE #H
it HHHRHE HHAHHHAH HHAR-HHHEE, B B 38 S 3 #3311 3
it HHHH I B HHER

{$mode objfpc}{$H+}{$JI-}
type
TMyClass = class
strict private
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// Alternative:
// FMyProperty: Integer; static;
class var
FMyProperty: Integer,
class procedure SetMyProperty(const Value: Integer); static;
public
class property MyProperty: Integer
read FMyProperty write SetMyProperty;
end;

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

Writeln('MyProperty changes!'");

FMyProperty := Value;
end;

begin

TMyClass.MyProperty := 123;

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

L R S R

HHAHHRR # HAAARE SRR B TR R H ARRRa. W ARETRE
Hit B S S R MyInstance.MyMethod(..) . ####
HHBHHRR T BRRRERR B B, RO A B R R
Action # ###H#H#HH## X, #### X Action(...) .

BT ST T AR s, SHEH (9 IR 0 i e it
HitHHHHHHH HH HHHH TMYClass, #i# #Hitt Hit HHHHHHHHHHH T f ## TMyClass.
HHTHAHTRG AR i 0, TR e /i i A B f IR I i i
HHTHHHTR T AR HHHT S0 10 300 3 ST SRt — fHnr i it t
HitH HHHHH HHHE Render ### #### TMy3DObject ###H##HH#HH HitHiHHE #i#H, ##
HHHH HE HHHHHHHT R #H T TMy3D0bject ###### ## ## #HHH#HHH
e A e O A e
HHTHHTR R SR A 00 BT it e (i (i, et /i e
HHTHITTH T 0T 7

HHHIHHH R B B 1 B PR R PR,
HitHHHH HHHHHHA 7 TMy3D0bject #### #itH# HitHH HHHHHHHHE.

procedure Render(const Objl: TMy3DObject; const Color: TColor);
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var
I: Integer;
begin
for I := 0 to Objl.ShapesCount - 1 do
RenderMesh(Obj1.Shape[I].Mesh, Color);
end;

HHHE HARHHH BHEHHAR, B FHAHHRRHRE #, #7 HHHRRHHRE HRRHE
HHHHHE, HHAHHH HHHHHHH Y AR #E XOAction(..) , # ####
HHHHHH HHHHHH H #H AR #H# Render (X, ) . ## #HHH i #8 faaaH
HitHHHH Hit HHAAAAH X Render (..) , #### #HHHHH# Render ## # #HHHHHHHHH#HHHH
# HiHHH HHHHH #HHH# TMy3DObject .

Hit B HH HRHHARR HHARRHARE B R, B 3 SRR R B R
ALRSEEAL G [ EEEREG S LB e R R N e
HHHE HEHHHHHE HHARHE, B SHARHE B HH R - 3 B HHBHEHE R
HitHHHHHHHHH ## TMy3DObject .

type
TMy3DObjectHelper = class helper for TMy3DObject
procedure Render(const Color: TColor);
end;

procedure TMy3DObjectHelper.Render(const Color: TColor);
var

I: Integer;
begin

{ 3abenexeTe, uye TyK goctbnBame ShapesCount m Shape 6e3 pga rum
KBanuouumpame }
for I := 0 to ShapesCount - 1 do
RenderMesh(Shape[I].Mesh, Color);

end;

HH-HHHHHT HHEHH # WY 8 S fHHE g sunit
@ HH HHHHARTT R BHEE SRR g, e s
HHHHH HHHE eNUM. ST S HH SRR R B
B HiH (R ) #HHEH. A http://lists.freepascal.org/
fpc-announce/2013-February/000587.html .
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R S L P P R

HHHIHE Hi HHHHHHHHH # #HE Destroy |, ### # HH#HHHIHIT (HHHHH HHHHHT #i
Hit HHHHAT B HHERE HH BHHHHTRRHE R R AR SRR B # # B
HARHHHHH .

Hit HHHHBHHIHH BT B HHRRHHRR # Create .

HHTHATTT T AT /it 0, W T TR — 7 TR

CreateMy , #i#H### HHHHHH#HHHHARH Create | # HHHHHHIHH HHTHHIH HHHBHHHH
HEH HEH #HE HHAR H# HHARH Create ## HAHHHHARHIHHI, #HHHHHHRHHT $H
HiHHH #HHH CreateMy #HeHHHHHH#HIHH.

# TObject #H## ## # HHHHHHHHE # HHHHHE HHHHHHHHT HHHH I, R
HHTHATTRT 0 IHHHIHHET T sinT . e R e et
HHHHHHHHHH T # HHHHHHHHH T (B #H7 fHaaHH##7 over Lload |, #####
HHH HHt HHHHHH S AR,

# HHBHHHHAHAH #H TCOMpPONeNnt #HH#HA#R #E HEHHHHAR ##HHH#H## constructor
Create(AOwner: TComponent); . ### #HAHHHH#HHHHHHH, Hit tHE BRI HHHH,
W ST AT A0 1 S 0 ST TR T TR
HHHHHHHHHHHH # B fHHEHT (B T O.4, BT #iH HHHH" #H-HHH).

9.9, HHLLEHEEHEE HE T

HEFHAE T AT, IR AR TR f R B R 3t
HHAHHHHHHIH? HHHHH.

X := TMyClass.Create;

# HEHHE (A 3 11 AP B, 37X #H B 30 0 HHRHH R
HHH B HH HHHHHRH AR D

HitHHHHHHH # Object Pascal #, ## # ###H#HHH, #Hit HHHHHHH HHAHHHHHHHT # HHHHH 3
HEHHIHHHHIHH, HHHE B HHHHE SRR, HHHE R RS
HRHHIHH HHAHIHHE AR 387 3 HHRHEE, # 8. B 38 SR S SRR
HEHHIHHAHHIHH, S B SRR U 30 . PR HH #
HHHHH, HHH HHHHH T G A, HHHH S #H# FreeAndNil.

HiHE HHHR BHHHER B R /AR AR, B SRR 3 B #
HAHHIHHAHHIHH PRI AR I 38 BRI JH B R
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HIHHHE, HH # HHHHHHH ST ST #H0 B N1, SR #HHE i #H
O # #HHHH BB

HEHHE H# AR 0 BRI B RS 3 HHE

{$mode objfpc}{$H+}{$I-}
uses
SysUtils;

type
TGun = class
end;

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

constructor TPlayer.Create;
begin
inherited;
Gunl := TGun.Create;
raise Exception.Create( 'Mpean3BuKaHO U3K/KYEHME OT KOHCTPYKTOp!');
Gun2 := TGun.Create;
end;

destructor TPlayer.Destroy;
begin
{ B cny4aii, uye KOHCTpPYKTOpa KpawHe, OuUXmMe MOrnau
Aa umame cutyauma ¢ Gunl <> nil m Gun2 = nil. CnpaBeTe ce C ToBa.
. BcbwHocT B cny4vasa FreeAndNil we ce cnpaBu 6e3
OONb/IHUTENIHN YCUAUA OT Hawa cTpaHa, 3auwoTo FreeAndNil npoBepsiBa
Jann uHcTaHumATa e nil npegu Aa mM3BMKa JecTpyKTopa. }
FreeAndNil(Gun1l);
FreeAndNil(Gun2);
inherited;
end;

begin
try
TPlayer.Create;
except
on E: Exception do
WriteLn('YnoBeHo ' + E.ClassName + ': ' + E.Message);
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end;
end.

10, FHHHHIEHHET

10.1. ##H (CORBA) #itHHHHHHH

HHHHHHHHHHY HHHHHHHHE HHHHE #iE T (AP 7), W HHTHHT 0 A, i
HHTHHTR SR AR T S0 (0 1 s i i s 10 it
HHTHHTH T G, 1 T 7 i i it S S i

HiHHE HH HARHHHARHHR BT HRRE B0 HHARE BB, HHBHE
HEHHHHARHHAR # HHAHE B R BREHARE HHAR R RS,
HEHHHHAHHE B HHAHHH AR HH R R, T 11 IR
Hit HHHHH, #1 BHH HHE B SRR SR SHBRHH TR . A # HRHHHR R
FHGHHRT G SRR SR # iy CH+

CORBA  ######H#H#HHH#HE # HHHH#HHE HHAHHE SHERHRE HRE R
HH  HHRRHHH # Java  (https://docs.oracle.com/javasel/tutorial/java/concepts/
interface.html) ### C# (https://msdn.microsoft.com/en-us/library/ms173156.aspx).

{$mode objfpc}{$H+}{$I-}
{$interfaces corba} // See below why we recommend CORBA interfaces

uses
SysUtils, Classes;

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

TMyClassl = class(IMyInterface)
procedure Shoot;
end;

TMyClass2 = class(IMyInterface)
procedure Shoot;
end;

7API = Application Program Interface
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TMyClass3 = class
procedure Shoot;
end;

procedure TMyClassl.Shoot;
begin

WriteLn('TMyClassl.Shoot'");
end;

procedure TMyClass2.Shoot;
begin

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

procedure TMyClass3.Shoot;
begin

WriteLn('TMyClass3.Shoot'");
end;

procedure UseThroughInterface(I: IMyInterface);
begin

Write('Shooting... ');

I.Shoot;
end;

var
Cl: TMyClassi;
C2: TMyClass2;
C3: TMyClasss3;

begin
Cl := TMyClassl.Create;
C2 := TMyClass2.Create;
C3 := TMyClass3.Create;
try

if C1 is IMyInterface then
UseThroughInterface(Cl1 as IMyInterface);

if C2 is IMyInterface then
UseThroughInterface(C2 as IMyInterface);

// The "C3 is IMyInterface" below is false,

// so "UseThroughInterface(C3 as IMyInterface)" will not execute.

if C3 is IMyInterface then
UseThroughInterface(C3 as IMyInterface);

finally
FreeAndNil(C1);
FreeAndNil(C2);
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FreeAndNil(C3);
end;
end.

10.2. ##HHHH# CORBA # COM

HHHHH HHHHHHHHHHHHAR HH-HA#E A #3 #aaaa " CORBA"?
#i#AH CORBA # HHHAHHHHE, HHE-HHHHH HHH #H HHHH HHAH HHHHHHARE . HHHH
TR S R S R A i i
I HH SHHPHE P B, B PR B 3 R R 3
#H#H API.

HIHHI, Y Y HHHHERRTE SRR fH B BHAAREEEE T #
#prpHHHH#H CORBA (Common Object Request Broker Architecture) (see https://
en.wikipedia.org/wiki/Common_Object_Request_Broker_Architecture), ## ## ##
HHHHHH 1 HHHHHHHE S T #HE

HHHHHHHHH Hi # #HRRR#E {$1nterfaces corba} ?
HAHHHHARHT #, #HHHHT fHHH #87 aaaait COM #HAf#HHHHARE, #Hrs i ##7
Hi S R # {SinterTaces com} , ## #HHHHHHHAHHE #]E #
HHHHHE HHHHH # AR 1 AR

H# BHEHHHHAHAH #1135 AHaaaaaeE COM BHEHIFHHHH, FHTRHH HH7 FHERH 3
HHRHHHHHHHT #HRE # #HrRRE E. CORBA #HEHHIHHHHAR # HHHHAH # HHHHA
HHRHHHE R BRI AR # CH# #H Java. COM B HHHHHHAH
HH BRI HHARRE HHHH BRARRRHHT SRR, AR7HE HHHHHARR 3 HHHEH
HHRHRE # HHHHHH.

HiHHHHHE, #HE . {$interfaces XXX} ## #HHHHHHHI HiHH
M B, B R R (BT 8 e e
interface # ## interface(ISomeAncestor) , #.#. ## ## #HH##HHHHHH
I PR S AT i AR R SRR, i i
I B R SR P SR S, R Y SRR
{$interfaces xxx}.

HitHHE # COM HHHHHHHHE?
COM  #H#HHHIHHY B S S S
HHHHHHA TUNKNOWN | ##H A ## TUnknown :

o HEHHHHR  HHAHAHR  BHAHRRR B BHRRREEHE HE####HH  ADdRef  #
_ReleaseRef . ####HHHHHHH HHHHHHHHHHHHT H#H HHHE HHAHHT BH8H #H#
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HHBHHHHHT HHHEHHT HERT # R R # R He e 1
HiHHHHHHAE (reference-counting).

o HiHHH #H#H#H## QueryInterface .

o HHHHHHHHE HHHHHHHHHHHHT # A COM (Component Object
Model).

HHHH B HIHHHHHHARR FHHHH 7 COM #HHHARHRRE?
#AR #HHH COM HASHARRHHHEE HHAARARRHRE HHH BHRR, #RRRE SR
HitH HH HHRR B SRR (B RHHHHTRHHR). R SRR
H HHHAHT HH R, BT SRR B ARRRRRRRHE AR A
HARRHHHEH 3 HHHH AR FHREEH

HH #H# H#HHHE #E reference-counting, ##HHE  HEHHE #HE BHEHEEH
HUHHHHHHHH HH HHHHHHE (B #HHHH ST # S S, # T #Hs
HiHHHHT . HH HHHHHHRTTTT # # SRR (G B B SRR
HHUHHHHHHHHH) # HHHHH HHH # HHHHT ST T #H7 fHEHHHH HH
HHHHH HHHHHHE

o HEEERRST 2R § Bheid 8F Sesnesterahy seahy 5 SHEEE (Fetnanreat seea F
FRET) REEHHEY FHE o0 SeRuEThEe

o HHHTHATE T 8RR TN B AR R it i
HHEHTR A1 AR 1 ST 0 R

o HHHH HH HHHHHE HHH HH HH HH B R R COM.
HHE FHHEE T R P PR P 10 R 3
HHHE HHHHHE TSP -, P P R B

o W FHEAE I AR AR S S AP IHERERTR, 3
HHFFHERH AT (1 SRR IR G TR TR 1 T
Hit HHHHHHH (HHHHE B B HEHHE ), #HRRRE COM S
HE AEHHHEEET. FHETE SRR T IHETREE T 0 TR fHE R
_AddRef # _ReleaseRef #####H####H, #Hi# it HiHHHHE Hi HHHHHHHE
HHFAEE FHE 0 R IR IREEREET R AT, IR fHH
IR HHPEEREE AT B FHEREE. SR THHERRRREERE i
R TR

o HEHH HHIHHH B HHAR AT (HE HHARHHE, 1 FHERE IR 3 R
AP #5 fth 88 OIS SEETRE SRR T RN e aaas
HEHHHH # HARHHHHRRE, #3317 R B B SHRRHR #7 HHHE #HHE
HiHHE # H# HERHHHH-HHARHHHBHE, 70 HHBHHRE 0 R B R
(Smart pointers) #### HiHHHHH HHHHHHH HHHHHHE, H#HHHH 31 # HHHHHH #
ALLER R (I B LR )
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HHH HHHH T ARRRREE CORBA #HHHHHAARRR # BT
{$interfaces corba} ### #HiHHH HHHHHHHHHT HHEHHHH, HHHHE T
HHRRBHHRHH.

Delphi ####H## #it# ###H# COM #H#HHHHHHE, HHHH H HHHHH] HH #H##H#HHH COM
HHHHHHHHHH | HH BHAHRH #HH HHHHHE $1 # #eaaaaE # Delphi.

HHHHH THE H HHHHH HHAHHE R # Hss# CORBA?
Hit. HHHHHHE R #HEEHE  AddReT | _ReleaseRef . #### ####H#H ##t ##
HitHHHHHHE TUNKNOWN . #H#H#HH#H# B # HHEHHH17 SRR, HHHE S #HHHH
HH HHHHHHHHHE # HHHHHAE HHAHHHHHH, HHARRE #RARRE #8 #aaaH COM
R

10.3. #HHHHHHHH GUIDsS

GUID ## #HH#HHHHHE HHHHHHHHH AR faaaaaa# [T {ABCD1234-..} '] , ####
HEHHIHHE AR fHHE R BHBRAE (SRR 0, 38 0 B 3 3
HEHHIHAHHE HH AR

GUID ## ### HHHHHHAH, HHH #H HHAHHHHAHE B HH AT # #RRHH
#H## COM ### CORBA. ## ## # HHHAHHHAH HH# HEHHHHH
HiE IHE BT S TR, FHERE SE THEETRRETE 3 SRR it
HHHHHHHHAHH HHHHAHE # GUID.

Hitt (R GUID, #H#HHEH HHHHHHI R S
Hit B 1S . # HHHHHHHEHE, B SRS true , B HEHHHH
I HHHEEE R 8 B S SRR P R
Supports(ObjectInstance, IMyInterface) ## ####H# HH#HHE HH-HHHHH, #iHE
HHH HHHHHE HHE B S i fH e # GUID. #HHE HHHHE B ##
i CORBA, ##HH # ## COM, ## FPC 3.0.0.

HUHH #i, ## #H S T, SR SR f et GUID ## #
HHHHHHHHH | HHHHHHE R Lazarus S ## GUID (it Ctrl
+ Shift + G # #HHHHHHHHHE). #HHHH T #H HHEHHHHE S S i
https://www.guidgenerator.com/ .

HH TR I AT TR SRR SRR 10 R IR T
#HitHHHHHHH CreateGUID # GUIDToOString # RTL. ##### tHH###H #H-HitHH

{$mode objfpc}{$H+}{$I-}
uses
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SysUtils;
var

MyGuid: TGUID;
begin

Randomize;

CreateGUID(MyGuid);

wWriteLn('[''' + GUIDToString(MyGuid) + "'']');
end.

L R SRR R SRR LM
COM HHHHIHIHIHI T HHHE T S

1. #H#####H#HHH # COM (A ## Windows, ###HHHHHE # ## Unix #### XPCOM,
HitHHHHHHHH ## Mozilla),

2. mEEhEs BE SASTRmheT (BUdHn mEmr BR sRSurEboTTn ohmssnEnsEs saiesd
FRbTHd FERESEEER SO0 SRREETORET FRSTRHE 78 sRahEE).

HHHHHH FHAAAHHHAT COM HHHHHHHHHE | HHAHHH #H HHH FHAHHHE # FHEHHHT R
HH HHHHHHHHHH AR # S 0 # COM SHA##HHHHHHHHE.

HHE TR HEEE BB B 33

o HHHHHH HHH HHHHAR #HH HHHAAAAHRRE HHERRRRRREE #HHEEE AddReT
_Release # QuerylInterface. ### ## #HHHHHHE HHH#E, #HHHHHE #HH
I OH BRHRHAREEETT, T R e T aaat oo
HHHHHHHH HH HHHRHHH T R reference-counting ## COM
RIS (BHHHRRE o SRRt # # e e - feean
TR #HEHT).

# HaHHHHH . TInterfacedObject #A##HHHHHAHHHTH HHHHH HHHHHE #i
HH RHHHRH HHHAHHAARTREE 35 AR

# R TComponent HHEFHARE AT
HH #H HERAHHE HEHEREEEEEE # HHHEeEaEE. # Castle
Game Engine HH it HHAHH WA HHAHHHHT
HHHRHE  HH HEggARREE TNonRefCountedInterfacedObject #
TNonRefCountedInterfacedPersistent ## #### #i##, ####4 hitps://
github.com/castle-engine/castle-engine/
blob/0519585abc13e8386cdae5f7dfef6f9659dcOb57/src/base/
castleinterfaces.pas .
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o HHHHH W OHHHHRHA S T SRR, e e e
T HHHHE W T HHHRHTTE SRR SRR SRR i
HHHHHHEHH H SHEHHHHE 1 R HHH (B S #HEE #H #HHHE reference-
counted, #H#H# # #HH#H #HHHHHE #HHH  AJdRel ## ## #i #H H#HHHE. ), #H HHHHE
Hit HHHHHH T T PR T TR, R e SR
HHEH T . S T T SR S T 1 e
## FPC (http://freepascal.org/docs-html/ref/refse47.html).

HAH-HHHAH A HHHHHT #7 iR ## COM #HHHHAA#AH #

ot HHAHHHHHE HiHHH, ## ## reference-counted,
o HHHHHHHHT HHTHHHH T H#HH #%# TInterfacedObject,

o H HH HAHHHHARE HHHHBHHHRRE (R R 1 SRR, R
HiHHE  HHHARE BHHHRRHHRT HHARE D HHERHHRR B SRR,
HEHHHHHHE HHARHHT B HHARHERE 11 R AR

HHHH SRR SRR S T AR

{$mode objfpc}{$H+}{$I-}
{$interfaces com}

uses
SysUtils, Classes;

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

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

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

TMyClass3 = class(TInterfacedObject)
procedure Shoot;

end;

procedure TMyClassl.Shoot;
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begin

WriteLn('TMyClassl.Shoot'");

end;

procedure TMyClass2.Shoot;
begin

WritelLn('TMyClass2.Shoot');

end;

procedure TMyClass3.Shoot;
begin

WriteLn('TMyClass3.Shoot');

end;

procedure UseThroughInterface(I: IMyInterface);

begin
Write( 'Shooting... ');
I.Shoot;

end;

var
Cl: IMyInterface; // cOM
C2: IMyInterface; // coOM

C3: TMyClass3; // BUE
begin

Cl := TMyClassl.Create as

C2 := TMyClass2.Create as

C3 := TMyClass3.Create;

try

UseThroughInterface(Cl); // Hawa Hywaa OT onepartop
UseThroughInterface(C2);

ce TpuXu 3a YHMLOXaBaHeTo
ce TpuXu 3a YHMLOXaBaHETO
TpAGBa Aa ce NOrpuxuTe 3a YHULOXaBaHeTo

IMyInterface;
IMyInterface;

as

if C3 is IMyInterface then
UseThroughInterface(C3 as IMyInterface); // ToBa HaAva pa ce UINLIHU

finally

{ NMpomeHnuBu C1 m C2 m3nusaT OT O0OGXBaT U TYK OM TpsAGBano jga ce

YHUUOXAT aBTOMaTUYHO.

3a pasnuka oT TaAX, C3
UHTepdeiic

€ UHCTaHuuA, KOATO He Cce ynpaBnsBa OT

M TpsAGBa fa Ce YHMWOXWU PbYHO. }

FreeAndNil(C3);
end;
end.
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10.5. #iHHHHHHH #HE COM HHHHHHHHHHE H HHHHAHHH HH

T M SHRRRRHT § SRR A, T R R B g an
TComponent (### #iH#H#H#H #### #### TNonRefCountedInterfacedObject
# TNonRefCountedInterfacedPersistent ), ##### #A##HHHHHT HHHHHHHHR #H7
i # COM  fHpihhss. # #8 SHRanasss #f gadss sonn

TR R S D RRRRR SRR i AR

HHHIHH HH HHEPHEE P R 0 P PR 1 HH,
HRHHIH HHERHHA PR SR SR R R, R, W
#i#H##H typecast Cx as IMyInterfTace #### HHHHHH] HHHHHHHH HHHHHTHHH
HRHHIHHAHHI, HHHE HHR B P S S HHEEHR PR
HHHHHH HHHHE HHHHHHE HHHHHHH G- A faaaaaas# Uselnterfaces #
HHHHHHHHHHH FHAFHHHHHHHT $H HHHHT T T (T HHHH #H
HHH HHHHHHH, H TR HHHHHHHHHH T #H7 #HHH ST

Hit it HAAHHHHIE HHAH T, T # #H-HEE f8 #Haasss# CORBA
HHEHHTRHT, 7 e BT 1 AHH i

{$mode objfpc}{$H+}{$JI-}
{$interfaces com}

uses
SysUtils, Classes;

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

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

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

TMyClass3 = class(TComponent)
procedure Shoot;
end;
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proc
begi

Wr
end;

proc
begi

Wr
end;

proc
begi

Wr
end;

proc
begi
Wr
I.
end;

var
C1
C2
C3
proc
begi
if
//
if
if

end;

begi

Cl1 :

Cc2

C3 :

edure TMyClassl.Shoot;
n
iteLn('TMyClassl1.Shoot');

edure TMyClass2.Shoot;
n
iteLn('TMyClass2.Shoot');

edure TMyClass3.Shoot;
n
iteLn('TMyClass3.Shoot');

edure UseThroughInterface(I: IMyInterface);
n

ite('Shooting... ');

Shoot;

: TMyClass1i;
: TMyClass2;
: TMyClass3;

edure Uselnterfaces;
n
C1l is IMyInterface then
if Supports(Cl1, IMyInterface) then // equivalent to

is
UseThroughInterface(Cl1 as IMyInterface);

C2 is IMyInterface then

UseThroughInterface(C2 as IMyInterface);

C3 is IMyInterface then

UseThroughInterface(C3 as IMyInterface);

n

TMyClassl.Create(nil);
TMyClass2.Create(nil);
TMyClass3.Create(nil);

try

fi

Uselnterfaces;
nally
FreeAndNil(C1);

check above
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FreeAndNil(C2);
FreeAndNil(C3);
end;
end.

10.6. HHHHHHHHHHHHT

HHHH HHHHHE HHE T S i CORBA, #### # ## COM (### #H#
HiH HHHHH HHHHH R # CORBA).

1. ARdtiaannan ARE ARR ARRRHRERR F O BRRERER AR AREEEEET as  #Reee
HHBHH T3 T 70 R R R B

UseThroughInterface(Cx as IMyInterface);

HEHHH T T AR CL |, C2 | C3 # HHHHARHHIHH # HEHHHIHH T HEHHHHH,
HIHR FHE SHEEHERE HEE 0 SERERETE 1 FHETREE SE TR 1 SRR 3 T
#it C3, ###H#H#H ## HHHHHHHHH### IMyInterface.

HHHHHHHHHHHE #H HHHHY QS HHHHHE T, ST i C #
HHHHHHEHH HHHHE HHHHE (B TMYC lasS2 ) ##t# #HitHHHHHH (HiHHE
IMyInterface2).

HHHH B HH # HHRRRRR H CORBA #HHHHHHHHHHAH.
2. FHETHHER FRRE SRS SRR S0 RS S e,

UseThroughInterface(Cx);

BRI BRI GRRERR R SRR A R T R
HHHHE HiE HHAH #HE Y SRR 7 CLl # C2 (BH#HHH ## #HHHHHAHHIHT #HHH
HHHHHHHE, SRR IMyInterTace ). ## #### ## ## HHHHHHTHH ##
C3.

Hit HHHEHHHRE Badti HHARHHHER HRHHEER # HHHH AR R # HH
HHHHHHHHHH HHHHHHE, HHHHHE 3 T R # #H# TMyClass,
HEHHIHH HHARHE B IR S HHHHHARE, A o R #
#itH#H ## TMyClass , ### TMyClass #HH#HHHH HHHHH HHHHHHH HHHE # #H#
HEHHIHHAHHIHT] . (I B 1 BRI SRR # HE # R
HAHIHHHH

3. HitHHHHE HHHH #HHH# #ITE HHHHRHH IMyInterface (CX) .
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UseThroughInterface(IMyInterface(Cx));

HEHHHAR I IR SRR #7 HRHHRRHER 35 SRR R R,
HEHHHAA T HHERHHAR 0 HHHRRE . B BE REHHER HARRE B, #HH
HEHHHHHHIHHH B BRI SRR 3 730 B, i R R R
HEHHE HHR HHIHH B HRBHHRRE T TR, HREHHRB 7 R

HitH  HHH HHRRE R R CX # HHAHHHHHHE HHEE SRR (B
TMyClass2), ###### #HH#HH # HitH, HHH#H#E HHHHHHE HE # HHHH##TE B8 S 4
TR ST T AT AT 0 10 T T ST it i wiiiit
# HHHHHHHH ], G (HHHHHHH (7 #HHHH S ) R
.

Hit 1 HEHHPHHHS SR AR, R B 3 HHBH SR fHHE

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

// {$interfaces corba} // 3a6enexete, ue "as" KoHBepcum 3a CORBA HsAMa pa

ce KoMmnunupat

uses Classes;

type
IMyInterface = interface
['{7FC754BC-9CA7-4399-B947-D37DD30BA90A} ']
procedure One;
end;

IMyInterface2 = interface(IMyInterface)

['{A72B7008-3F90-45C1-8F4C-E77C4302AA3E} ']
procedure Two;

end;

IMyInterface3 = interface(IMyInterface2)

['{924BFB98-B049-4945-AF17-1DBO8SDB1COC5} "]
procedure Three;

end;

TMyClass = class(TComponent, IMyInterface)
procedure One;
end;
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TMyClass2 = class(TMyClass, IMyInterface, IMyInterface2)
procedure One;
procedure Two;

end;

procedure TMyClass.One;
begin

Writeln('TMyClass.One'");
end;

procedure TMyClass2.0ne;
begin

Writeln('TMyClass2.0ne');
end;

procedure TMyClass2.Two;
begin

Writeln('TMyClass2.Two');
end;

procedure UseInterface2(const I: IMyInterface2);
begin

I.0ne;

I.Two;
end;

procedure UseInterface3(const I: IMyInterface3);
begin

I.0ne;

I.Two;

I.Three;
end;

var
My: IMyInterface;
MyClass: TMyClass;

begin
My := TMyClass2.Create(nil);
MyClass := TMyClass2.Create(nil);

// ToBa He MOXe Aa C KomMnuaupa, He € U3BecTHO ganun My e IMyInterface2.
// UseInterface2(My);

// UselInterface2(MyClass);

// ToBa ce komnunupa v pa6oTu.
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UseInterface2(IMyInterface2(My));

// ToBa He moxe ga ¢ kKomnunupa. lpeo6pasyBaHeTo InterfaceType(ClassType)
ce npoBepsiBa NMpU KoMNuaauua .

// UselInterface2(IMyInterface2(MyClass));

// ToBa ce Komnuaupa u paéoTu.
UseInterface2(My as IMyInterface2);

// ToBa ce kKomnuaupa U pa6oTu.
UseInterface2(MyClass as IMyInterface2);

// ToBa ce KomMnuaupa HO He pa6GoTuU MpU U3NbJHEHUEe, C rpo3Ho "Access
violation".

// UseInterface3(IMyInterface3(My));

// ToBa He mMOxXe ga c Komnunupa. lpeo6pasyBaHeTo InterfaceType(ClassType)
ce MpoBepsiBa NpU Komnuaauus .

// UselInterface3(IMyInterface3(MyClass));

// ToBa ce KoMnuaupa HO He pabGoTu Npu U3NbJHEHUEe, C Xyb6aBo
"EInvalidCast: Invalid type cast".

// UseInterface3(My as IMyInterface3);

// ToBa ce KomMnuaupa HO He paGoTuU MNMpU U3Nb/IHEHWE, C Xy6aBO
"EInvalidCast: Invalid type cast".

// UselInterface3(MyClass as IMyInterface3);

Writeln('Kpan');
end.

V0. FHPHEHEE R A

Copyright Michalis Kamburelis.

HHHHHHE I HE . SRR # HER ##H AsciiDoc ## https://
github.com/michaliskambi/modern-pascal-introduction. #######H#H#H#H# #Hit #HHHHH#HH #
T, ST f T i R S I S i) ittt
Hit HHE A # fHEE HEEE GItHUD #H# ## A #HHE# ## michalis@castle-
engine.iog. HittH# \WEB ##HHHHH# # https:/imichalis.Xyz/. #### HiHHE # HHHHHH
# ###HH Documentation ## Castle Game Engine website https://castle-engine.io/.

HHHHHE HH T § HHEH 7 ST S TR e, #
HiHHHHE HHHHHH# ##HH# Wikipedia https://en.wikipedia.org/wiki/Wikipedia:Copyrights :

» Creative Commons Attribution-ShareAlike 3.0 Unported License (CC BY-SA)

8 mailto:michalis@castle-engine.io
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e or the GNU Free Documentation License (GFDL) (unversioned, with no invariant
sections, front-cover texts, or back-cover texts) .

Thank you for reading!

HHRHHH #HE HHHHHHHAR FHER A #HaRRE, 2023
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