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type
TKeyvalue = class
private

FKey: string;

Fvalue: TObject;

procedure Setkey(const value: string);

procedure Setvalue(const value: TObject);
public

property Key: string read FKey write SetKey;

groperty value: TObject read Fvalue write Setvalue;
end;
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// FormCreate
kv := TKeyvalue.Create;

// ButtonlClick
kv.Key := 'mykey';
kv.value := Sender;

// Button2Click
kv.value := self; // the form

// Button3Click
ShowMessage ('[' + kv.Key +
kv.value.ClassName + ']');
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type
TKeyvalue<T> = class
private
FKey: string;
Fvalue: T;

procedure SetKey(const value: string);
procedure Setvalue(const value: T);
public
property Key: string read FKey write SetKey;
groperty value: T read Fvalue write Setvalue;
end;
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procedure TKeyvalue<T>.SetKey(const value: string);
begin

FKey := value;
end;

procedure TKeyValue<T>.Setvalue(const value: T);
begin

Fvalue := Value;
end;
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| kv: TKeyvalue<TButton>;
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// FormCreate
kv := TKeyvalue<TButton>.Create;

// ButtonlClick
kv.Key := 'mykey';
kv.value := Sender as TButton;

// Button2Click
kv.value := Sender as TButton; // was "self"

// Button3Click
ShowMessage ('[' + kv.Key + ',' + kv.value.Name + ']');
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| kvo: TKeyvalue<TObject>;

TSGR P I SN » 25 TP PN - A % PSP
[ LR L > 2R P D 1 £ wﬁﬂ BUSEI- FO B (A
ﬁ&@ﬁ%&Eﬁ%ﬁ?%?%#ﬁ@P’*%T@%t*Wﬁﬁ

| kvc: TKeyvalue<TComponent>;
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| kvi: TKeyvalue<Integer>;
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type
TSimpleGeneric<T> = class
value: T;
end;

|
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var
sgl: TSimpleGeneric<string>;
sg2: TSimpleGeneric<Integer>;
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begin
sgl := TSimpleGeneric<string>.Create;
sg2 := TSimpleGeneric<Integer>.Create;
sgl.value := 'foo';
sgl.value := 10; // Error

// E2010 Incompatible types: 'string' and 'Integer’

sg2.value := 'foo'; // Error ]
// E2010 Incompatible types: 'Integer' and 'string'
sg2.value := 10;
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sgl := TSimpleGeneric<Integer>.Create; // Error
// E2010 Incompatible types:

// TS1mp1eGener1c<System string>'

// and 'TSimpleGeneric<System.Integer>'
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type
TMyClass <T> = class
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type
TSampleClass <T> = class
private
data: T;
public
procedure Zero;
function GetDataSize: Integer;
function GetDataName: string;
end;

function TSampleClass<T>.GetDataSize: Integer;
begin
Result := Sizeof (T);
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end;

function TSampleClass<T>.GetDataName: string;
begin

Result := GetTypeName (TypeInfo (T));
end;

procedure TSampleClass<T>.Zero;
begin

data := Default (T);
end;
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tl: TSampleClass<Integer>;
t2: TSampleClass<string>;
t3: TSampleClass<double>;

begin
tl := TSampleClass<Integer>.Create;
tl.Zero;

Log ('TSampleClass<Integer>"');

Log ('data: ' + IntToStr (tl.data));

Log ('type: ' + tl.GetDataName);

Log ('size: ' + IntToStr (tl.GetDataSize));

t2

TSampleClass<string>.Create;

Léé ('data: ' + t2.data);

t3 := TSampleClass<double>.Create;

Léé ('data: ' + FloatToStr (t3.data));

ﬁﬁﬁﬂﬁﬁﬁééiwﬁm:

TSampleClass<Integer>
data: 0

type: Integer

size: 4
TSampleClass<string>
data:

type: string

size: 4
TSampleClass<double>
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data: O

type: Double

size: 8
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var

I: Integer;
s: string;
begin
I := Default (Integer);
Log ('Default Integer': + IntToStr (I));

s := Default (string);
Log ('Default String': + s);

Log ('TypeInfo String': +
GetTypeName (TypeInfo (string));

HEGREZPL Default @ Delphi 2009 1£L 2= #riy [E3k (f R A 9t 2R ) (R
A=Y TypeInfo =52 I i 45 Delphifl iffi™] }*fﬂ%kﬁupp,.

Default Integer: 0
Default String:
TypeInfo String: string
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type

TSampleClass <T: class> = class
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type
TSampleClass <T: class> = class
private
data: T;
public
procedure One;
function ReadT: T;
procedure SetT (t: T);
end;

S P 7 T (ERL T i BT

samplel: TSampleClass<TButton>;
sample2: TSampleClass<TStrings>;
sample3: TSampleClass<Integer>; // Error

S R [ TR R AR L ¢

| E2511 Type parameter 'T' must be a class type
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procedure TSampleClass<T>.0ne;
begin
1f Assigned (data) then
begin

Form30.Log('ClassName: ' + data.ClassName);
Form30.Log('Size: ' + IntToStr (data.InstanceSize));
Form30.Log('ToString: ' + data.ToString);
end;
end;

IR IR, TR RSO UIRD » 0 5P £
B

var
samplel: TSampleClass<TButton>;

begin
samplel := TSampleClass<TButton>.Create;
try

samplel.SetT (Sender as TButton);
samplel.One;

finally
samplel.Free;

end;
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type
TMyButton = class (TButton)
public
gunction ToString: string; override;
end;

LF]Ii%@ﬂTSamp]eC]ass<TButton>]mfi%?niﬁﬁi%eu TEIPF SRR
[ilﬂ?x%f[ﬁwﬂ [P0 One ﬁié‘fﬁmﬁ AU TOString :

var
samplel: TSampleClass<TButton>;
sample2: TSampleClass<TMyButton>;
mb: TMyButton;

begin

samplel.SetT (mb);
samplel.One;
sample2.SetT (mb);
sample2.One;

ﬁﬁl’”@lﬂﬂ@fﬁﬂ T E F' g pJ l%ﬂ{ﬁrﬂ

type
TSampleRec <T: record> = class
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type
TCompClass <T: TComponent> = class
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type

IGetValue = interface
['{60700EC4-2CDA-4CD1-A1A2-07973D9D2444}']
function Getvalue: Integer;
procedure Setvalue (value: Integer);
property value: Integer
g read Getvalue write Setvalue;

end;

B g ST R e o)

type
TGetvalue = class (TSingletonImplementation, IGetvalue)
private
fvalue: Integer;
public

constructor Create (value: Integer = 0);

function Getvalue: Integer;

procedure Setvalue (value: Integer);
end;

’5 L/HIEJF' KETH] <25 B U F [gu;;mr ]5'3]: q;[ﬁ‘r tzf[@rﬁ J,f;g:

type
TInftClass <T: IGetvValue> = class
private
vall, val2: T; // or IGetvalue
public

procedure Setl (val: T);
procedure Set2 (val: T);
function GetMin: Integer;
function GetAverage: Integer;
procedure IncreaseByTen;

end;

|
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Notice that in the codefor thegeneric methods of this class we can write:

function TInftClass<T>.GetMin: Integer;
begin

Result := min (vall.Getvalue, val2.Getvalue);
end;

Erogedure TInftClass<T>.IncreaseByTen;
egin
vall.Setvalue (vall.Getvalue + 10);
val2.value := val2.value + 10;
end;

FO ] PR RIS A O 7 5 R

procedure
TFormIntfConstraint.btnvalueClick( Sender:
TObject);

var
iClass: TInftClass<TGetValue>;

begin
iClass := TInftClass<TGetvalue>.Create;
iClass.Setl (TGetvalue.Create (5));
iClass.Set2 (TGetvalue.Create (25));
Log ('Average: ' + IntToStr (iClass.GetAverage));
iClass.IncreaseByTen;
bog ('Min: ' + IntToStr (iClass.GetMin));

end;

GRSl TR Ll ARG L ESEPA T PN LY < A ZE S SE NI

TButtonvalue = class (TButton, IGetvalue)
public
function Getvalue: Integer;
procedure Setvalue (value: Integer);
class function MakeTButtonvalue (Owner: TComponent;
g Parent: TwinControl): TButtonvalue;
end;

{ TButtonvalue }

function TButtonvalue.Getvalue: Integer;
begin

Result := Left;
end;

procedure TButtonvalue.Setvalue(value: Integer);
begin

Left := value;
end;
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procedure
TFormIntfConstraint.btnvalueButtonClick( Sender:
TObject);
var
iClass: TInftClass<TButtonvalue>;
begin
iClass := TInftClass<TButtonvalue>.Create;
iClass.Setl (TButtonvalue.MakeTButtonvalue (
self, ScrollBoxl));
iClass.Set2 (TButtonvalue.MakeTButtonvalue (
self, ScrollBoxl));
Log ('Average: ' + IntToStr (iClass.GetAverage));
Log ('Min: ' + IntToStr (iClass.GetMin));
iClass.IncreaseByTen;

Log ('New Average: ' + IntToStr (iClass.GetAverage));
end;
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type
TPlainInftClass = class
private
vall, val2: IGetvalue;
public

procedure Setl (val: IGetvalue);
procedure Set2 (val: IGetvalue);
function GetMin: Integer;
function GetAverage: Integer;
procedure IncreaseByTen;

end;
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type
TList<T> = class
TQueue<T> = class
TStack<T> = class
TDictionary<TKey,Tvalue> = class

ﬁﬁ”#ﬁ I P PR 1 [P RO el o '[”?EU PR R o RLET ST
ffl = JRFLJ“ Fka‘éiﬂﬂl [l e AR S HGS 2 DRERY - %’E‘ﬂp = ZyIUH]° Mastering Delph| 2005
S PV ETRES A 7“}5{1"‘* S [P NTE -

7] TLIST<T>
HPES - [ TDate MHIIURIR 1) w o 2R 1 TSt 9= hfl - 52
Generics. Collectlonﬁl s uses HJ&" J]‘D%@%ﬁ’ ’Iﬁl&}lﬁj’} < HA E{fjﬁ(iﬁai
e

private )
ListDate: TList <TDate>;

FW%%»@jﬂ%ﬂmié?ﬁﬁOnCreateQ&ﬁ%ﬁﬂﬁﬁ*ﬁﬁﬁyﬁﬁﬁ’E“Fﬁﬁ@3

procedure TForml.FormCreate(Sender: TObject);
begin

ListDate := TList<TDate>.Create;
end;
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Erogedure TForml.ButtonwrongClick(Sender: TObject);
egin

// add a button to the Tlist

ListDate.Add (Sender); // Error: _

g // E2010 Incompatible types: 'TDate' and 'TObject'
end;

BT b, PR B RULER RR F2 « PIR
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var
I: Integer;
begin
ListBoxl.Clear;
for I := 0 to ListDate.Count - 1 do
Listboxl.Items.Add (
(Tobject(ListDate [I]) as TDate).Text);

foli RV ELIE B E R H“i%“@““iﬁ@%ﬁ(ﬂJSU [ T RLP A
(TObJectL1st RS di?@pﬂ%&uEﬁﬁﬁwﬁTobjectL1st§@Ul#Hﬁ*
kﬁFH r f;séc[;‘ %E =

for I := 0 to ListDate.Count - 1 do
Listboxl.Items.Add (ListDate [I].Text);

(™ [ A ESAUR P E%ﬁﬁéﬁmTpp)p7i;q%ufmngwp[HL4#@u
fi P

var
aDate: TDate;
begin
for abate in ListDate do
begin
bistboxl.Items.Add (aDate.Text);
end;

B TDate?u#g&g“JTOb]eCtL1St*UHIFWL Co O TEHERL ™ — A= R e

RS A > TLIST<T> 3" ile i e F[Jﬁlﬁli R EE P EGE T o I
Add - Insert - Remove I IndexOf - i+ Capac1ty%pCount%ﬂi ELE
L Ttems i@ v Ttem - (AL AL - [ﬂHﬂm pr i

Embarcadero Technologies
-14 -



= %ﬁdepN%ﬁWﬁf%Wﬁ#ﬁﬁﬁﬁ

£ TLIST<T>
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procedure Sort; overload;
procedure Sort(const AComparer: IComparer<T>); overload;

H 1 IComparer<T> /i ikl Generics.Defaultsit f[ (¢ o Y[ EPZPURZC U~ (/W54
an nA“F[[ | F” TList<T> ]a Jjgl%@;fgm kr’?ﬂaﬁltzpp EEF%[:‘:ﬁF‘FI/:Q o ELPAT?JH‘ ) lﬁﬁ@gﬂj)ﬁ o

W’J‘?l’FEJ“'EIFZIEﬁIUi*{;‘; IComparer<T> /i i Hidi = ?Eiﬁ@%fgjﬁ'? > T [ R
fibpy TDate K[ FE (EVE (R o SR ISE Py Ve 28 Sl HIE‘H G
éﬁW%W) i&f%ﬂ;ﬁﬁ R
[P B TS E RS o S D B ORIOFE B AR s SOF[F gt S Generics.Defaultdy structural 5
mu’ﬂ%ETcompareroﬁﬁiwwhﬁﬁ VIR ) R S pp e g s g B

type
TComparer<T> = class(TInterfacedobject, IComparer<T>)
public
class function Default: IComparer<T>;
class function Construct(
const Comparison: TComparison<T>): IComparer<T>;
function Compare(

const Left, Right: T): Integer; virtual; abstract;
end;

=5 (0 PO RLEH S ARV RITE] (74 5T 145 TDate) o o =5 TR = Rty BT -
SR AT Compare ik - RyzFI [ ') 11 JEIF&ﬁfﬁJzﬁJrpfﬁﬁ,ﬂﬁﬁsgaﬁ
I S

F[

type
TDateComparer = class (TComparer<TDate>)
function Compare(

const Left, Right: TDate): Integer; override;
end;

ERLES > B2 SRR 1 R o FRIHLRLSE R S RTIEOR SR R g
RN iR, %pﬁf ¢%n s Y B

type
TAnyDateComparer = TComparer<TDate>;
TMyDateComparer = class (TAnyDateComparer)
function Compare(

const Left, Right: TDate): Integer; override;
end;
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type
TComparison<T> = reference to function(
const Left, Right: T): Integer;

A N A e R

function DoCompare (const Left, Right: TDate): Integer;
var
ldate, rDate: TDateTime;
begin
1Date EncodeDate(Left.Year, Left.Month, Left.Day);
rDate EncodeDate(Right.Year, Right.Month, Right.Day);
if 1Date = rDate then
Result := 0
else if 1Date < rDate then
Result := -1
else
Result := 1;
end;

l:PL
-

procedure TForml.ButtonAnonSortClick(Sender: TObject);
begin

ListDate.Sort (TComparer<TDate>.Construct (DoCompare));
end;

UGS IR SRS R IO SR RO (R
= onstruct*ﬂ%ﬁ s YIS B

grogedure TForml.ButtonAnonSortClick(Sender: TObject);
egin
ListDate.Sort (TComparer<TDate>.Construct
( function (const Left, Right: TDate):
Integer var
ldate, rDate: TDateTime;
begin
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1Date := EncodeDate(Left.Year,
Left.Month, Left.Day);

rDate := EncodeDate(Right.Year,
Right.Month, Right.Day);

if 1Date = rbDate then
Result := 0

else if 1Date < rbate then
Result := -1

else
Result := 1;
end));
end;
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type
| TIntProc = reference to procedure (n: Integer);

s A SR A FIHIFJ?F' E[Jﬁjﬂ]%J

_-EH[I

type
TIntMethod = procedure (n: Integer) of object;

E%IE[*B3j3§$EW*

HE 5’, FRERIRIY o [T SR Fﬁ@’@\f K ?@?Jﬁ'ﬁ[ﬁ f o IR
Bep=pL Tk

procedure
TFormAnonymFirst.btnSimplevarClick( Sender:
TObject);
var
anIntProc: TIntProc;
begin
anIntProc :=
procedure (n: Integer)
begin
Memol.Lines.Add (IntTostr (n));
end;
anIntProc (22);
end;

E%ﬁ_ﬁlHmé}{gjfFA,I?Jg\lﬂﬁﬁ;ﬁ;cﬁgﬁggﬁ»ﬂ%ﬁFg»,?Fl—\L_;ﬁ?@glﬁ[Juﬂii "F”Hj a Pascalﬂif\_m Bk bl
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procedure Calltwice (value: Integer;
anIntProc: TIntProc);
begin
anIntProc (value);
Inc (value);
anIntProc (value);
end;

Fﬁﬁfwﬁﬁﬁﬁﬁm(#Fnyﬁﬁﬁm@‘bﬁﬁm% ) P 2
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procedure
TFormAnonymFirst.btnProcParamClick( Sender:
TObject);
begin
callTwice (48,
procedure (n: Integer)
begin
Memol.Lines.Add (IntToHex (n, 4));
end);
calltwice (100,
procedure (n: Integer)
begin
Memol.Lines.Add (FloatTostr(sqrt(n)));
end);
end;
R @EET f: fol V= B R L =R ap R PR s ok > ) 2 Ak E IR S
finLp- ZA8H! 490V IntToHex I') Ej”j‘ﬁFllooﬂﬂ101EJF10atTOStP E AR
/Uﬁ”' :
0030
0031
10

10.0498756211209
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procedure
TFormAnonymFirst.btnLocalvalClick( Sender:

TObject);
var

aNumber: Integer;
begin

aNumber := 0;

CallTwice (10
procedure (n Integer)

begin
Inc (aNumber, n);
end);
ﬂemol.Lines.Add (IntTostr (aNumber));
end;

i
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private
FAnonMeth: TIntProc;
procedure SetAnonMeth(const value: TIntProc);
public
property AnonMeth: TIntProc
read FAnonMeth write SetAnonMeth;

A S AP RS SV T € R P B
(% P v btnLlocalvalclick ikl ) :

procedure
TFormAnonymFirst.btnStoreClick( Sender:
TObject);
var
aNumber: Integer;
begin
aNumber := 3;
AnonMeth :=
procedure (n: Integer)
begin
Inc (aNumber, n);
Memol.Lines.Add (IntTostr (aNumber));
end;
end;

PR o TR U L P SRV B R an umber 5%
w,%my@@ﬁ%cymMﬁﬁ$f“ﬁﬂﬁﬁo%?Bﬂﬁﬁ%ﬁ@@?de”ﬁ?ﬁ
2] P

F SRR SRR AH I p t pusts f[ﬁ‘a‘%‘%ﬂfﬂu’f% £hiE > M T AnonMeth it
fIT e

Erogedure TFormAnonymFirst.btnCallClick(Sender: TObject);
egin
if Assigned (AnonMeth) then
begin
callTwice (2, AnonMeth);
end;
end;
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procedure DoNothing;

deprecated 'use DoSomething instead';
begin
end;

procedure
TFormMinorLang.btnDepracatedClick( Sender:
TObject);

begin
DoNothing;

end;
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PRI (7 btnDepracatedClick 1) TR IR
|w1000 Symbol

'DoNothing' is deprecated: 'use DoSomething
instead’
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| E2029 peclaration expected but string constant found
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function Computevalue: Integer;

4,

begin
ééﬁputeVa1ue := 10;
end;
iﬂ} _51 Delphi - ﬁl jﬂﬁf TR A p‘F
ﬂxlﬁp‘[r .

i #] Result BRI M &

function Computevalue: Integer;
begin

ﬁééu1t := 10;
end;
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function FindExit (s1: TStringList; n:
var

: Integer): string;
I: Integer;
begin
for I := 0 to sl.Count do

if Pos (IntTostr (n), s1[I]) > O then
begin

Result := s1[I];
Exit;

end;

end;
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function FindeExitvalue (

sl: TStringList; n: Integer): string;
var

I: Integer;
begin

for I := 0 to sl.Count do

if Pos (IntTostr (n), s1[I]) > O then
Exit (s1[I]);

end;
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ShortInt Byte
SmallInt word
Integer Cardinal
NativelInt NativeulInt
Int64 UInt64
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type
Int8 = ShortInt;
Intlé = SmallInt;
Int32 = Integer;
UInt8 = Byte;
UIntl6 = word;
UInt32 = Cardinal;
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