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DataSnap/RESTTul

Delphi/BCB DataSnap Midas Midas
COM
PC DataSnap COM
JSON REST . JSON REST DataSnap
JSON REST JSON
REST HTTP .
Delphi 10.3 DataSnap/RESTful Windows
Delphi 10.3 JSON REST
DataSnap/RESTful
DataSnap/RESTful DataSnap
DataSnap/RESTful .
1-1 DataSnap/RESTful
Delphi Fi l e|] New]| Ot hNew dems

DataSnap Server

DataSnap Server



= C++Builder Projects
Database
DataSnap
Individual Files
Multi-Device
RAD Server
Web
Windows
™ Delphi Projects

F™ Database

I~ DataSnap

I Individual Files

nagaagw

1-1 DataSnap

B4 DataSnap REST Application
REST

Creates a DataSnap server with support for REST communication and...

Lﬁ DataSnap Server

The DataSnap Server Wizard provides an easy way to implement a server...

L&a DataSnap WebBroker Application

The DataSnap WebBroker Application Wizard provides an easy way to..

DataSnap Server Delphi

DataSnap .
DataSnap Delphi

DataSnap
10.3

VCL Forms Application

VCL

Console Application

Service Application

Windows

VCL

(@ New DataSnap Server

Platform
Select the platform for the application to be created

X | @ New DataSnap Server

Project type
Specify the type of this application

Specify the type of platform for the application

A Forms application displays a form

V330 Windows
L00008] .
" [ Linux

L0008

@ Forms Application
() Console Application
() Service Application

Tof6 << Back Finish

Cancel Help 20f6 << Back

Help




(@ New DataSnap Server

Application Type
Select the type of application to be created

Specify the type of application that will be created

@® vCL application
O FireMonkey application

H

306 <<Back | [ Nea>> | | Fnsh | | Cancel Help
DataSnap
DataSnap
? ?
Selectall

Server Features
Check the features to add to the DataSnap server

Authorization controls access to server methods based on user roles,

Title

=8 l:‘ Protocols
| Tcepp

HTTP

HTTPS

Compression
JavaScript Files
Mobile Connectors

[l select / deselect al

2of4 l << Back ] l Mext = [

Frish | [ cancel | [ el

1-3 Filters JavaScript Files

1C

Mobile Connect

ors



DataSnap
TCP/IP
8080
DataSnap

1-4

DataSnap

211

HTTP

@ DataSnap Server

Port Numbers

Specify the ports that will be used by the DataSnap server to listen for dient requests. Use
the "Test” button to make sure the port number is not already in use on this computer.

Click a field for more information

TCP/IP Port:

211 [ westport | Find Open Port ]
HTTP Port:

3080 { TestPort ] [ Find Open Port ]

sor4 [z ] [ oo
iy

Find Open Port

TCompo nent

TDataModule

TDSServerModule

DataSnap

L

TDSServerModule

11




@ DataSnap Server

Server methods ancestor class

4of4 << Back

Select a ancestor type for the server methods dass.

The TDSServerModule ancestor type provides a design surface and also implements the
IAppServer interface.

TComponent
() TDataModuie
@) TDSServerModule

15

TComponen t
{$SMETHODINFO OFF}
Delphi

RTTI

{$SMETHODINFO ON}

TDSServerModule

TComponent

TServerMethods5 = class(TDSServerModule)
private
{ Private declarations }
public
{ Public declar ations }
function EchoString(Value: string):

string;

function ReverseString(Value: string):

{$SMETHODINFO ON}
TServerMethods5 = class(TComponent)
private
{ Private declarations }
public
{ Public declarations }
functi

on EchoString(Value: string):

string;

string; function ReverseString(Value: string):
end; string;
end;
{$SMETHODINFO OFF}
Finish DataSnap
DataSnap

pDataSnapDemoServer




pDataSnapDemoServer.dproj - Pr... *

o

e

B EECBE- Qv
ProjectGroup1
v E pDataSnapDemoServer.exe

> °¢ Build Configurations (Debug)

> O Target Platforms (Windows 32-bit)

> Ej MainForm.pas

> Ej ServerContainer.pas

> Ej ServerMethods.pas

1-6 DataSnap

ServerContainer

ServerContainer

b

SSer\.ferﬂ |DSSér\.ferCIass1|

| i
1-7 DataSnap ServeContainer
DSServerl TDSServer DataSnap
DSTCPServerTransportl TDSTCPServerTransport TCP/IP
DSHTTPServicel TDSHTTPService HTTP
REST ful




DSAuthenticationManagerl TDSAuthenticationManager

DSServerClassl TDSServerClass

Delphi 10.3
TCP/IP REST{ul ?

TDSServerClass

DSServerClassl EchoString
ReverseString . 4
( Google Chrome)

URL.:

http://localhost:8080/DataSnap/rest/TServerMethods5/ReverseString/ , !

DataSnap REST
REST . URL .
REST HTTP DataSnap
HTTP 8080 http://localhost:8080
HTTP ( ) 8080 .
DataSnap/ _ TDSHTTPService DSContent
rest/ _ RESTContext
TDSHTTPService DSContent RESTContext .
TServerMethodsb
ReverseString . IR everseString _ _
L ReverseString ReverseString

ReverseString

Value / !

ReverseString Value

function ReverseString(Value: string): string;

Chrome DataSnap
RESTful JSON

14



I/ 3 ocalhost8080/Dat... -

&« C | ® localhost:8080/DataSnap/Rest/TServerMethods5/ReverseString/5g, %20 K 2 ¢!
{"result":["'u597DW5BB6W5927 \W55E8"T}

1-8 DataSnap

EchoString ?
URL EchoString .

http://localhost:8080/DataSnap/rest/TServerMethods5/EchoString/ , !

? REST HTTP
DataSnap .
DataSnap .
DataSnap Delphi W in32
ServerMethods

TDSServerClass
dbExpress TSQLConnection
TSQLDataSet TDataSetProvider TClientDataSet
( dbExpress dbEXxpress ):

19 ServerMethods dbExpress
DataSnap ERST{ul JSON
TServerMethods5 GetArticlelD
TSQLD ataSet SQL Articles
1



function TServerMethods5.GetAtrticlelD: Integer;
begin
sdsGeneral.Active := False;
try
sdsGeneral.CommandText := 'select count(*) from TBLARTICLES;
sdsGeneral.Active := True;
Result := sdsGe neral.Fields[0].AsInteger + 1;
finally

sdsGeneral.Active := False;

end;
end;
URL GetArticlelD
http://localhost:8080/DataSnap/Rest/ TserverMethods5/GetArticlelD
GetArticlelD Articles
2 GetArticlelD
JSON _ 3
V' 0 localhost:8080/Dat... -
& C | ® localhost:8080/DataSnap/Rest/TServerMethods5/GetArticlelD
{"result"[3]}
1-10 GetArticlelD
JSON Articles
QueryAllArticles QueryAllArticles

001 Sfunction TServerMethods5.QueryAllArticles: TJISONArray;
002 var

003 ja: TJSONArray;

004 aBK : TBookmark;

005 begin

006 if (not cdsAtrticles.Active) then
007 cdsArticles.Active := True;

008

009 ja:= TISONArray.Create;

010 try

011 aBK := cdsArticles.GetBookmark;

012 cdsAtrticles.First;

1€



013  whil e (not cdsArticles.Eof) do

014 begin

015
ja.AddElement(TJSONString.Create(cdsAtrticles.FieldByName('NAME').AsString));
016  cdsArticles.Next;

017 end;

018 finally

019 cdsArticles.GotoBookmark(aBK);

020 cdsAr ticles.FreeBookmark(aBK);

021 end,;

022 Result:=ja;

023 end;
009 TIJSONArray 011 TBookMark
cdsArticles 013 while
Name TJIJSONString TISONArray
. 019 TBookMark cdsArticles
QueryAl |Articles 020 TBookMark
022 TIJSONArray .
URL
http://localhost:8080/DataSnap/Rest/ TserverMethods5/QueryAllArticles
QueryAllArticles
QueryAllArticles QueryAllArticles
JSON Unicode

[ localhost:8080/Dat...
€« €' | ® localhost:8080/DataSnap/Rest/

erverMethods5/QueryAllArticles

{"resuit":[["Delphi XE\u7A0BW5FOF\u8A2DW8A08\7 CFBW5217 1-W4E3BWSFIEW67B6WEICB, u591AW5CE4Wu5230JSONWS48CREST" "WSFIEWS39Fu751FAPIUS230REST API 2013
W4F7FW7528C++Builder XEW958B\W767 CRESTWE1C9u7528\u7A0BWSFOFT}

1-11 QueryAllArticles

Delphi 10.3 DataSnap JSON
JSON

DataSnap /REST ful
DataSnap /REST ful
DataSnap /REST ful



1-2 Win32

VCL Form
pDataSnapDemoClient

pDataSnapDemoServer.dproj - Pr.. %
B EECBEY Qv
F@ pgDataSnapDemos
v pDataSnapDemoServer.exe
> "g} Build Configurations (Debug)
> O Target Platforms (Windows 32-bit)
> Ef] MainForm.pas
> Ef] ServerContainer.pas
> Ef] ServerMethods.pas
> pDataSnapDemoClient.exe

Codelnsight: Done
C\QCOMM\10.3.3\Delphi\DataSnap\Demos\Chapter01\D...

1-12 VCL Form
Delphi DataSnap
DataSnap .
DataSnap DataSnap
Fil e|] New| Ot her &ew Items DataSnap
Server

DataSnap Client Module
DataSnap

1€



RXMNew ltems

T C++Builder Projects
DataSnap
Individual Files
Multi-Device
RAD Server
Web

Windows

= Delphi Projects
Business

Toamaam

am

Database
DataSnap
Individual Files
Inheritable Ttems
IntraWWeb
Multi-Device
RAD Server
Web
Windows

T Intraweb

T Modeling

= oOther

Taaaaaaa

DataSnap REST Client Module
The DataSnap REST Client Wizard provides an easy way to implement a...

DataSnap Client Module
The DataSnap Client Module Wizard provides an easy way to implement...

L]
REST

R

DataSnap REST Application

Creates a DataSnap server with support for REST communication and...

DataSnap Server

The DataSnap Server Wizard provides an easy way to implement a server...

Server Module

Creates a module which implements DataSnap server methods. Use this...

DataSnap WebBroker Application
The DataSnap WebBroker Application Wizard provides an easy way to...

1-13 DataSnap Client Module
DataSnap Client Module DataSnap Client Module
DataSnap
DataSnap DataSn ap
Local Server :
{8 DataSnap Client Module
DataSnap server location
Specify whether the DataSnap server is running on this computer or a remote computer,
Note that the DataSnap server must be running to create a connection.
A local DataSnap server runs on this computer. The host name defaults to "localhost™.
(@
@
(@) Local server
(C) Remote server
1of4 << Back Finish -
1-14 DataSnap
DataSnap Client Module DataSnap
VCL Form
DataSnap stand alone server

1€




DataSnap

DataSnap server project type
Specify the type of DataSnap server for this connection
DataSnap stand-alone applications can support HTTP and TCP/IP using DataSnap transport i
components. 7o
Py
(@) DataSnap stand alone server
(©) WebBroker stand alone server
(©) 11S module
(7)) Do not know
20f4 k<<Ba_d;][Nextk_][Finish | [camcd ] [ tep ]

DataSnap Client Module

Win32

TCP/IP

Connection Protocol
Identify the protocol to connect to the DataSnap server
The TCP/IP protocol is selected. The server must have support for TCP/IP.
(@R
Py
3of4  <<Back | | Next>ii ) [ ensh | [ concel ] [ mHep |

DataSnap

DataSnap Client Module
TCP/IP DataSnap

2C

211



Port

1-17

ClientModule.pas

Finish

DataSnap

211
User name Password
{u® DataSnap Client Module "X
TCP/IP Connection
Provide the connection parameters
(@
@
Port: 211
DE— ‘;:.; User name:

Password:

4of 4 Next >3 Finish %}[ Cancel ] [ Help }

DataSnap Client Module

DataSnap Client Module

ServerProxy.pas

1-18

DataSnap Client Module

o

pDataSnapDemoClient.dproj - Pro... 1
VEEG%@\/@V—.-V

pgDataSnapDemos
v pDataSnapDemoServer.exe
> % Build Configurations (Debug)
> o Target Platforms (Windows 32-bit)
> Ej MainForm.pas
> Ej ServerContainer.pas
> Ej ServerMethods.pas
~ pDataSnapDemoClient.exe
> % Build Configurations (Debug)
> o Target Platforms (Windows 32-bit)
> Ej ClientMainForm.pas
> Ej ClientModule.pas
D ServerProxy.pas

ClientModule
TSQLConnection

21

DataSnap Client Module



1-19DataSnap Client Module

Data Explorer

1-120

TSQLConnec tion

Driver DataSnap

S |ds;p.ConAr't.ic.Ies[ -

a

[= Object Inspector

sqlcnDataSnapServer TSOLConnection

E Properties  Events

o I:cdsAr Connected |:| False N

ConnectionMam |

> Driver DataSnap) v

KeepConnection . True
> LiveBindings De! LiveBindings Designer

LoadParamsOnC |:| False

sqglcnDataSnapServer

Name
Params

Tag

DataSnap

Data Explorer

DATASNAP
DataSnap

LoginPrompt

> TableScope

DataSnap Client Module

|:| False
sglcnDataSnapServer
(T5trings)

[tsTable tsView]

0

TSQLConnection

DataSnap
LOCAL SEVER

B p% Data Explorer

1 Modify Connection

Dala source:
"dbExpress (dbExpress Provider)"

DataZnap Server address

Protocol: teplip -

Host: localhost

Port: 211

Path:
Anthentication

User name: admin

Password: 20009

Database Explorer
Server eonnectiq P @
Name:
Test connection succeeded.

User name:

Fassword:

—— || O™ dbExpress

L2 | || &® DATASNAP

39 DATASNAPCONNECTION
SERVER

09 DATASNAPCONNECTICN
& AsA
& ASE
® DE2
@ FIREBIRD
9 INFORMIX
) INTERBASE
B MASGL
B MYSGL
& CRACLE

dvaneed. ..

Data Explorer DataSnap




LOCAL SEVER
LOCAL SERVER Procedures TServerMethod5
Midas TServerMethod5
(TRemoteDataModule) IAppServer
Midas/DataSna p
REST/JSON DataSnap

#7) Data Explorer o3
-G DSAdmin, CloseClientChannel "
+-F DSAdmin. RegisterClientCallback

B DSAdmin.RegisterClientCallbackServer

B DSAdmin.UnregisterClientCallback

B DSAdmin BroadeastToChannel

B DSAdmin.BroadcastObiect ToChannsl

B DSAdmin.NotifvCallback

B D3Admin. Notif wbiect

B DSMetadata. GetProcedures

B DSMetadata. GetProcedureParameters

B DSMetadata. GetDatabase

B DSMetadata. GetDSServerMame

B DSMetadata.ConsumeClientChannel

B DSMetadata. ConsumeClientChannel Timeont
B DSMetadata. ConnectClientChannel

B DSMetadata. ConnectClientChannel Timesut
-G DSMetadata, CloseClientChannel

1B DEMetadata. BegisterClientCallback

B DSMetadata RegisterClisntCallbackServer
B DSMetadata. UnregisterClientCallback

B DSMetadata. Broadeast ToChannsl

B DSMetadata BroadcastObiect ToChannel

B DSMetadata NotifvCallback
DiZMetadata Motif vobiect
TeerverhMethodsd DiEServerhModuleCreate
B TServerMethodss DSServerModuleDestroy

m

B TServerMethodss AS Applvlpdates
B TServerMethodss AS GetRecords
B TServerMethodss AS DataRequest
& TServerMethodsS AS GetProviderMames
1B TServerMethodss. AS GetParams

B TServerMethodss AS RewRequest

& TServerMethodss. AS Execnte

g Fonctions

;ﬂ” Synonvms

1-19 Data Explorer DataSnap
OK
DataSnap . dbExpress
TDataSetProvider TSQLDataSet TClientDataSet
. JSON/REST DataSnap
TDSProviderConnection DataSnap
DataSnap TDataSetProvider
TClientDataSet TDSProviderConnection
TDataSetProvider



DataSnap ClientModule
TDSProviderConnection TClientDataSet

ClientModule <

MainForm

|ds.p.ConAr‘t.icIes[

. ENAn R .
- _sqlanataSnapSeNer|;

1-20 Client Module TDSProviderConnectiom ClientDataSet

TDSProviderConnection

ServerClassName TServerMethods5
SQLConnection SqglcnDataSnapServer
Name dspConArticles

TDSProviderConnection ServerClassName
TServerMethods5 DataSnap

TServerMethods5 |

TClientDataSet

RemoteServer dspConArticles
ProviderName dspArticles
Name cdsArticles

cdsArticles RemoteServer

ProviderName
Delphi

TDSProviderConnection DataSnap
TDataSetProvider DataSnap
dspArticles TDataSetProvider ProviderName

dspArticles

24




TDataSource cdsArticles

cdsArticles Active True Article

Y DataSnapEEFIEFR =8 EoR )
PR R e ——

(A EER SEYEEH EE

ARID NAME HEA »

4 1 Delphi XEFZFERETHT |- E1E 218, LB ESONFIREST TR
2 TR APIZIREST APl — {88FC++Builder XEFHESRESTERRfER |-

<« [ »

mEr || EwEE

1-25 Client Module TDSProviderConnectiom ClientDataSet

JSON/REST DataSnap
? dbExpress DataSnap
dbExpress JSON/REST DataSnap

JSON/REST DataSnap

Clie nt Module cdsArticles Afterinsert
Afterinsert ARID
ADate ARID ADate

procedure TcmArticles.cdsArticlesAfterinsert(DataSet: TDataSet);
begin

cdsAtrticles.FieldByName(‘ARID").Value := GetArticlelD;

cdsArt icles.FieldByName(‘ADate').Value := Now;

end;

. R OnClick
cdsArticles ApplyUpdates JSON/REST DataSnap

procedure TMainForm.btnApplyUpuetsClick(Sender: TObject);
begin

cmAtrticles.cdsAtrticles.ApplyUpdates(0);



UpdateStatu sBar(IntToStr(cmAtrticles.cdsArticles.ChangeCount) + * ;

end,;
JSON/REST
DataSnap
Y DataSnapEEFIEFR E
G I B i i Al < s
lgATEGy UEIESH Hmak
ARID NAME HEA ~ |
1 Delphi XETEZERETHF 1-E1E2EHE, ZEEIISONFIREST g
2 TR EAPIBIREST API — {#HHC++Builder XEBHIESRESTIEATER B&
4 3 Delphi XEFERGna1 55| 2-Fi28 DataSnap/REST{RI AR 25 TEE |
1
<« [m] »
R | E?ﬁi’ﬁ?ﬂJ
b
1-26 TClientDataSet ApplyUpdates JSON/REST DataSnap
TDSProviderConnection TClientDataSet

JSON/REST DataSnap

dbExpress TClientDataSet
TClientDataSet Lookup

procedure TMainForm.btnQueryARIDClick(Sender: TObject);
begin

edtARName.Text := cmArticles.cdsAtrticles.Lookup('ARID', StrTolnt(edtARID.Text),
‘Name');

end;

2¢€



' DataSnapEEFIE Flw =2 Hol ™
eedendindisi)ie)
AN EGH | S EGR EEH

SED 2 &

-

NEZE  (EFEAPIEIREST API — {FHC++Builder XEBHESREST EFHTET

mEEs || EEER
1-27 TClientDataSet Lookup
BLOB

PDF PDF

JSON/REST DataSnap ? dbExpress DataSnap
JSON
TClientDataSet
TCli entDataSet BLOB LoadFromkFile .
cdsArticlesCONTENTS BLOB

TBlobField PDF

cdsArticlesCONTENTS LoadFromFile
dbExpress

L

procedure TMainForm.btnOpenFileClick(Sender: TObject);
begin
if (odlgopenFile.Execute) then
begin
if (cmArticles.cdsArticles.State <> dsEdit) then
cmArticles.cdsAtrticles.Edit;
cmArticles.cdsArticlesCONTENTS.LoadFromFile(odlgopenFile.FileName);
cmArticles.cdsArticles.Post;
cmArtic les.cdsArticles.ApplyUpdates(0);
end;

end;

JSON/REST DataSnap



Client Module TSQLConnection

Generate DataSnap client classes

M ServerContainer ServerMethods

Save connection parameters |- -

Reload connection parameters

Generate DataSnap client classes
onnectionstring Param

Edit >
Control >

Quick Edit...

Position >
Tab Order...
Creation Order...
Revert to Inherited
Add to Repository...
View as Text
v Text DFM

1-28 TSQLConnection

JSON/REST DataSnap

Delphi XE DataSnap
DataSnap

DataSnap
DataSnap
DataSnap

2¢



2 JSON

Delphi 2009 Delphi JSON DataSnap 2009
JSON
COM/DCOM/COM+ | JSON
DataSnap JSON dbExpress .
Delphi 2009 JSON DataSnap
JSON Delphi 2009
Delphi 2010 VCL JSON
Delphi JSON
JSON . Delphi XE JSON DataSnap
Delphi JSON
Delphi XE RTL
DataSnap JSON . DataSnap
Web JSON dbExpress JSON
Delphi JSON .
VCL JSON
VCL JSON JSON .
JSON,
2-1 JSON ?
JSON JSON

JavaScript Object Notation

JSON JavaScript Standard ECMA -262 3rd Edition -
December 1999 JSON



C, C++, C#, Java, JavaScript, Perl,

Python JSON .
JSON
U r / A collection of name/value pairs .
object record struct
dictionary hash table keyed list
associative array .
U An ordered list of values .
array .
OK
DataSnap JSON
DataSn ap
. Delphi 2010 _ JSON
?
JSON r{c r X
JSON

1JSON

JSON

3C



string

Any UNICODE character except
" or \ or control character

quotation mark

reverse solidus

solidus

backspace

formfeed

newline

carriage return

horizontal tab

4 hexadecimal digits

2 JSON

JSON

(@}

Unicode . 1

value
| | t }

! —_

3 JSON
3 JSON

JSON
JSON

true/false/null

L

JSON
DataSnap

{A ©:0  Delphi2010 &}

31



JSON

{f 0:0 Delphi 2010 o0, fi 0o: 0 0}

{ Delphi 2010"," " ":2010}

2010 3

(number ) JSON

number

4 JSON
4 JSON .
{ Delphi 2010"," ":2010}
Delphi 2010"," ":2010," ":45.95}
Delphi 2010"," "o ":2010," ":.45.95," "-false}
JSON
?
JSON .
5 JSON rle rle
. 3 JSON
JSON



array

[ value ]
7\
o/
5 JSON
JSON
[{ A 0:0 Delphi 2010 o}{ i 0:0l nside}V{iLoo:oBor |l andj
? JSON JSON
? JSON JSON
JSON JSON
JSON

DataSnap

<?xml version="1.0" encoding="utf
<user>

<name> </name>

<password> 123456</password>

<department> R&Dx/department>

<gender > </ gender >
<age>26</ age>

</user>

JSON

"name":" o

"password":"123456",

"department":" R&D,
"gender " "
"age"" 26"
}
JSON
JSON

XML

XML JSON

XML



WWW.json.org

JSON .

JSON
Delphi JSON .
2-2 VCL JSON
Delphi 2009 JSON DataSnap 2009
Delphi 2009 JSON DataSnap
DataSnap 2009 JSON
Delphi 2009 JSON . Delphi 2010
Delphi 2010 JSON
JSON JSON
DataSnap .
Delphi 2010 DBXJSON .pas JSON
JSON
JSON
JSONValue 3
JSONPair JSON . !/
JSONject 1
JSONString 2
JSONArray 5
JSONNiImber 4
JSON
JSONObject JSONString
JSONValue .
Delphi 2010 JSON
JSON
TISONAnNcestor JSON
TJISONPair JSON _ /
TJSONValue JSON TJSONValue
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TISONANcestor
TJSONTrue JSON True
TJSONValue
TJISONString JSON
TJIJSONMlue
TIJSONNumber JSON
TJISONString JSON
TJISONODbject JSON
TJSONValue
TJISONNuUII JSON Null
TJSONValue
TJSONFalse JSON False
TJSONValue
1
5 JSON JSON
TJSONTrue | |TJSONArray TJSONFalse TJSONObject TJSONNull
TJSONValue TJSONString
TJSONNumber
TJSONAncesior TJSONPair Fields +
o TR Methods +
= Properties *
+ HasExponent:Boolean |

+ Null:Boolean

6 Delphi JSON



Delphi XE JSON Delphi
JSON Delphi XE
TDBXJSONTooIs
ValueTypeToJSON dbExpress JSON
JSON DBX
Metadata
JSONToValueType ValueTypeToJSON JSON
metadata DBX
TableToJSON dbExpress TDBXReader
JSON
TDataSet
JSON
DBXToJSON DBX JSON DBX
JSON
JSONT®BX DBXToJSON JSON
DBX
StreamToJSON TStream TISONArray
2
JSONToStream StreamToJSON TIJSONArray
TStream
TDBXJSONTools
JSON dbExpress .
10.3 TDBXArrayList TIJSONArray
2 Enumerator

TJSONPairEnumerator TDBXArrayList Enumerator
TISONArrayEnumerator TISONArray Enumerator

2 Enumerator
TJISONPair TIJSONArray

for . . i

3¢

M



L

2-2-1 TISONAnNcestor

TIJSONAnNcestor JSON
function ToString: UnicodeString; virtual; ToString JSON
TISONAnNcestor
TJSONODbject
function  EstimatedByteSize: Integer; | EstimatedByteSize JSON
virtual; abstract; TISONAnNcestor

. EstimatedByteSize

JSON

function ToBytes(const Data: TBytes; | ToBytes JSON
const Offset: Integer): Integer; virtual; TJISONAnNcestor
abstract;

TISONAnNcestor

2-2-2 TJISONValue
TJSONValue TJIJSONAnNcestor
TJSONValue Placeholder
3 JSON value
TJSONValue = class abstract(TJSONAncestor)
end;
TJSONValue 3




2-2-3 TISONPair

TJISONPair JSON /

TIJSONAnNces tor TISONPair /

JsonString JsonValue:

property JsonString: TJISONString read GetJsonString write SetJsonString;

property JsonValue: TISONValue read GetJsonValue write SetJsonValue;

JsonString . !/ JsonVal ue
. JsonValue TJSONValue
TJSONValue TJSONValue
JsonValue TJSONString TJSONNumber TJSONODbiject

TJISONPair ? TIJSONPair

constructor Create(const Str: TISONString; const Value: TISON Value); overload;
constructor Create(const Str: UnicodeString; const Value: TISONValue); overload;

constructor Create(const Str: UnicodeString; const Value: UnicodeString); overload;

TJSONString TJSONValue

TJIJSONPair Unicode TJSONValue
TJIJSONPair 3 Unicode
TISONPair .
JSON_ /

f 0:0 Delphi 2010 ©

var
jp : TISONPair;
begin
jp := TJSONPair.Create(TJSONString.Create(' "), TISONString.Create(' Delphi
2010Y);
try
Memo1l.Lines.Add(jp.ToString);
finally
jp.Free;

end;
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TISONPair TISONPair

ToString JSON
TJSONPair TJSONPair
TJSONString .
TJSONPair
jp := TISONPair.Creat e(' ', TISONString.Create(* Delphi 2010);
3 . !/
jp := TJSONPair.Create(* L Delphi 2010";
JSON_ !/
":45.95
jp := TISONPair.Create(TJSONString.Create(' ),  TISONNumber.Create(45.95));
jp := TJSONPair.Create(* ', TISONNumber.Create(45.95));
TJSONPair JsonString
JsonValue - /!
Memol.Lines.Add('JSONString : ' + jp.JsonString. ToString);
Memol.Lines.Add('JSONVal ue: '+ jp.JsonValue.ToString);
2-2-4 TISONString
TJSONString TJSONValue Unicode
. I .
TJSONString Unicode
constructor Create(const Value: UnicodeString); overload;
Unicode TJSO NString
AddChar AddChar
Unicode Ch

procedure AddChar(const Ch: WideChar); virtual;



TJSONString
ToString:

function ToString: UnicodeString; override;

TJSONString
o o TJSONString Value

function Value: UnicodeString; override;

var
js : TISONString;
begin
js := TISONString.Create(' Delphi 2010";
try
Memol.Lines.Add('TJSONString.ToString : '+ js.ToString);

Memol.Li nes.Add('TISONString.Value : '+ js.Value);

finally
js.Free;
end;
ToString Value
TJSONString.ToString : " Delphi 2010
TJSONString.Value : Delphi 2010

2-2-5 TISONODbject

TJSONODbiject TJSONValue JSON
TJSONODbiject

L

constructor Create;

JSON

{fA ©:0  Delphi2010 o}

JSON TISONPair

a TJSONObject

u TISONPair

4C



a TJSONPair TJSONODbiject

TJSONPair JSON_ / TJSONODbject
TJSONODbject AddPair

procedure AddPair(const Pair: TISONPair); overload; virtual;

procedure AddPair(const Str: TISONString; const Val: TJSONValue); overload; virtual;

TJSONODbject
{" Delphi 2010"," ":2010}
var
jo : TISONObject;
jp : TISONPair;
begin
jo := TISONODbiject.Create;
try
jp := TISONPair.Create(' L Delphi 2010");
jo.AddPair(jp);
jo.AddPair(TISONString.Create(* "), TISONNumber.Create(2010));
Memol.Lines.Add(j  0.ToString);
finally
jo.Free;
end;
TJSONODbiject ToString
function ToString: UnicodeString; override;
2-2-6 TISONNumber
TJISON Number TJSONString
JSON TJSONString
JSON TJSON Number

TISON Number

double

constructor Create(const Value: Double); overload;

41



TJSON Number ToString

TJSONTrue TJSON False TJSON Null 3
true false null JSON . JSON
{ Delphi 2010"," “"false, fA0:true, : nu} I

var
jo : TISONObject;
jp: TISONPair;
begin

jo := TISONODbject.Create;

try

jp := TJSONPair.Create(' L Delphi 2010";
jo.AddPair(jp);

jp := TISONPair.Create(' ', TISONFalse.Create);
jo.AddPair(jp);

jp := TISONPair.Create(' ', TISONTrue.Create);
jo.AddPair(jp);

jp := TISONPair.Create(' ', TISONNull.Create);
jo.AddPair(jp);

Memol.Lines.A dd(jo.ToString);
finally
jo.Free;

end;

2-2-7 TISONArray

TJSON Array TJSONValue JSON
JSON JSON JSON 7
array
value
7JSON



JSON JSON JSON

. VCL JSON TJSONValue
TJSONValue JSON
TJSON Array dbExpress
JSON TJISON Array TDataSet .
TJISON Array
TJISON Array

procedure AddElement(const Element: TISONValue);

function Add(const Element: Unicode String): TISONArray; overload;
function Add(const Element: Integer): TJISONArray; overload;

function Add(const Element: Double): TISONArray; overload;

function Add(const Element: Boolean): TISONArray; overload;

function Add(const Element: TJ SONObiject): TISONArray; overload;

function Add(const Element: TISONArray): TJISONArray; overload;

AddElement TJSON Array
TJSONValue Add
TJIJSONODbiject TIJSONArray .
Add TIJSONArray

TISONArray

procedure TForm18.Button1Click(Sender: TObject);
var
aJA : TISONArray;
begin
aJA := TISONArray.Create;
try
aJA.Add('JSON ).Add(Now).Add(True).Add(False).Add(TJSONODbject.Create);
Memol.Lines.Text := aJA.ToString;
finally
aJA.Free;
end;

end;



(o) TISONArray &5 [E=8 0RO
TabSheetl |TabSheet2]
["JSONFEFITTE",40664.6625064005,true, false, {}] I
Buttonl ‘
8 TJSONArray
TISONArray Get

function Get(const Index: Integer): TISONValue;

TISONArray

procedure TForm18.Button2Click(Sender: TObject);
var
aJA : TISONArray;
ilndex : Integer;
begin
aJA := TISONArray.Create;
try
aJA.Add('JSON ).Add(Now).Add(True).Add(False).Add(TJSONODbject.Create);

for ilndex := 0 to aJA.Size - 1do
begin
ListBox1.ltems.Add(aJA.Get(ilndex).ToString);
end;
finally
aJA.Free;
end;

end;
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) TISONArray 55l [E=8 0RO
TabSheet1 | TabSheet2
"JSONFEFITZ"
40664.6666215278
true
false
0
Buttonl L}
9 Get TJSONArray
for TIJSONArray
10.3 TISONArrayEnumerator
010 TISONArrayEnumerator
TIJSONArra y 011
TISONArrayEnumerator MoveNext
MoveNext True TISONArrayEnumerator
Current TIS ONArray .

001 procedure TForm18.Button3Click(Sender: TObject);
002 var

003 aJA : TIJSONArray;

004 jae : TISONArrayEnumerator;

005 begin

006 aJA := TISONArray.Create;

007 try

008 aJA.Add('JSON

").Add(Now).Add(True) .Add(False).Add(TIJSONObject.Create);
009

010 jae := TISONArrayEnumerator.Create(aJA);

011 while jae.MoveNext do

012  ListBox2.ltems.Add(jae.Current. ToString);

013 finally

014 jae.Free;

015 aJA.Free;

016 end ;

017 end;

JSON



2-3 JSON

DataSnap JSON
Delphi Midas/DataSnap dbExpress
JSON DataSnap
(Value Object) DTO(Data Transfer Obje ct)

VO/DTO DataSnap

L

DataSnap
TJSONObiject

2-3-1

VCL Form

JSON Value Object Server Demo

JSON Value Object Demo Server

10 VO BtaSnap

TEmployee

unit uEmployee;

interface

uses SysUstils, classes;

type

4¢€



TEmployee = class
private
{ Private declarations }
FName : string;
FEMail : string;
FPhone : string;
public
{ Public declarations }

constructor Create(sName : string ="; sEMail : string ="; sPhone : string =");

property Name : string read FName write FName;
property EMail : string read FEmail write FEMail;
property Phone : string read FPhone write FPhone;

end;

implementation

{ TEmployee }

constructor TEmployee.Create(sName, sEMail: string; sPhone: string);
begin

FName := sName;

FEmail := sEMail;

FPhone := sPhone;

end;
end.
uEmployeeValueObject
TEmployeeVO TEmployeeVVO {$MethodInfo
ON} {$MethodInfo Off} TEmployeeVO
Reflection

{$Methodinfo ON}
TEmployeeVO = class(TComponent)
private

{ Private declarations }

FEnployees : TObjectList<TEmployee>;



function CreateEmployeeJSONODbject(employee : TEmployee) : string;

function CreateEmployeeJSONArray : string;

function CreateEmployeeJSONODbjectJ(employee : TEmployee) : TISONODbject;
public

{ Public declar ations }

destructor Destroy; override;

function GetEmployeeJ(const sName : string) : TJSONObject;

function GetAllEmployeesJ : TJISONArray;

procedureAddEmployee(constsName:string;constsEMail:string;constsPhone:string);
end;

{$ MethodInfo Off}

TEmployeeVO

AddEmployee

GetEmployeeJ GetEmployeeJ
TJSONODbject
TJSONODbject

GetAllEmployeesJ
GetAllIEmployeesJ

TISONArray
TISONArray
AddEmployee
AddEmployee
TEmployee TEmployee
TODbjectList<TEmployee> FEmployees .

procedure TEmployeeVO.AddEmployee(const sName, s EMail, sPhone: string);

var

employee : TEmployee;

begin

4¢€



if (FEmployees = nil) then

FEmployees := TObjectList<TEmployee>.create(true);
employee := TEmployee.Create(sName, sEmail, sPhone);
FEmployees.Add(employee);

end;

GetEmployeeJ

GetEmplo yeeJ DataSnap
TJSONValue GetEmployeed

TJSONODbject .

GetEmployeed Fem ployees

TEmployee 013

CreateEmployeeJSONODbjectJ TJSONObiject .
001 function TEmployeeVO.GetEmployeeJ(c onst sName: string): TJSONObject ;
002 var

003 ie : TList<uEmployee. TEmployee>.TEnumerator;
004 employee : TEmployee;

005 begin

006 Result := nil;

007 ie := FEmployees.GetEnumerator;

008 while (ie.MoveNext) do

009 begin

010 employee = ie.Current;

011 if (employee.Name = sName) then

012 begin

013  Result := CreateEmployeeJSONObjectJ(employee);
014  break;

015 end,;

016 end;

017 end;

CreateEmployeeJSONObjectJ TEmployee
TJSONODbiject AddPair
TEmployee JSON - /

TJSONODbiject

Y

function TEmployeeVO.CreateEmployeeJSONObjectJ(employee: TEmployee): TISONODbject;

var



aJO : TISONODbject;
begin
aJO := TISONObject.Create;
aJO.AddPair(TISONString.Create(* "), TISONString.Create(employee.Name));

aJO.AddPair(TJSONString.Create('EMail'), TISONString.Create(employee.EMail));

aJO.AddPair(TISONString.Create(* "), TISONString.Create(employee.Phone );
Result := aJO;
end;

GetAll[EmployeesJ

GetAlIEmployeesJ FEmployees
TEmployee TIJSONArray .
013 CreateEmployeeJSONODbjectJ
CreateEmployeeJSONODbjectJ TJSONObiject
TIJSONArray .
001 function TEmployee VO.GetAlIEmployeesJ: TISONArray;
002 var

003 ie : TList<uEmployee. TEmployee>.TEnumerator;
004 employee : TEmployee;

005 jo: TISONODbiject;

006 ja: TISONArray;

007 begin

008 ie := FEmployees.GetEnumerator;

009 ja:=TJSON Array.Create;

010 while (ie.MoveNext) do

011 begin

012 employee :=ie.Current;

013 jo := CreateEmployeeJSONODbjectJ(employee);
014 ja.AddElement(jo);

015 end;

016 Result:=ja;

017 end;
TEmployeeVVO
TEmployeeVO

procedure TForm10.FormCreate(Sender: TObject);

begin

5C



if DSServerl.Started then
DSServerl.Stop;

RegisterServers;

DSServerl.Start;

end;

procedure TForm10.FormDestroy(Sender: TObject);
begin
DSServerl.Stop;

end;

procedure TForm10.RegisterServers;
begin

uEmployeeValueObject.RegisterServerClasses(Self, DSServerl);

end;
DataSnap .
2-3-2
TJSONValue
DataSnap 2009 TIJSONVa lue
DataSnap 2010 . Delphi 2010 Beta
Proxy
GetEmployeelJ GetAll[EmployeesJ
Delphi DataSnap .
Delphi 2010 CodeGear
Delphi
Proxy
VCL Form TSQLConnection
Driver DataSnap connected True ( DataSnap
) Generate DataSnap client
classes uServerProxy.pas
GetEmployeed 012
001 function TEmployeeVOClient.GetEmployeeJ(sName: st ring): TJISONODbject;
002 begin

51



003 if FGetEmployeeJCommand = nil then

004 begin

005 FGetEmployeeJCommand := FDBXConnection.CreateCommand;

006 FGetEmployeeJCommand.CommandType := TDBXCommandTypes.DSServerMethod;
007 FGetEmpl oyeeJCommand.Text := 'TEmployeeVO.GetEmployeeJ';

008 FGetEmployeeJCommand.Prepare;

009 end,;

010 FGetEmployeeJCommand.Parameters[0].Value.SetWideString(sName);

011 FGetEmployeeJCommand.ExecuteUpdate;

012 Result:= FGetEmployeeJCom mand.Parameters[1].Value.GetJSONValue as TISONObject
013 end;
GetEmployeeJ TJIJSONODbject
012 TJSONObiject .

GetAll[EmployeesJ
TISONArray

function TEmployeeVOClient.GetAllEmployeesJ: TISONArr ay;
begin
if FGetAllIEmployeesJCommand = nil then
begin
FGetAllEmployeesJCommand := FDBXConnection.CreateCommand;
FgetAllEmployeesJCommand.CommandType := TDBXCommandTypes.DSServerMethod;
FGetAllEmployeesJCommand.Text := "'TEmployeeVO.GetAllEm ployeesJ';
FGetAllEmployeesJCommand.Prepare;
end;
FGetAllEmployeesJCommand.ExecuteUpdate;
Result := FGetAllEmployeesJCommand.Parameters[0].Value. GetJSONValue as TISONArray;

end;

DataSnap

TEmployeeVOClient
AddEmployee

procedure TForm11.btnAddEmployeeClick(Sender: TObject);
var
evo : TEmployeeVOClient;

begin



evo := TEmployeeVOClIient.Create( Self.SQLConnection1.DBXConnection);
try
evo.AddEmployee(edtAddName.Text, edtAddEMail. Text, edtAddPhone.Text);
edtAddName.Text :=";
edtAddEMail. Text :=";
edtAddPhone.Text :=";
finally
evo.Free;
end;

end;

@ JSON Value Object Client Demo

e =
EMail igli@hotmail.com
=5 11112222333
HMS T %l ‘ ENE-—8T ’ ‘ ENFAST
11 AddEmployee
TEmployeeVOCiIlient GetEmployeeJ

procedure TForm11.btnQueryEmployeeClick(Sender: TObject);
var
evo : TEmployeeVOClient;
jo : TISONObiject;
employee : TEmployee;
begin
evo := TEm ployeeVOClient.Create(Self.SQLConnection1.DBXConnection);
try
jo := evo.GetEmployeeJ(edtQname.Text);
employee := TEmployee.Create(jo.Get(0).JsonValue.ToString,

jo.Get(1).JsonValue.ToString, jo.Get(2).JsonValue.ToString);

5z



Self.edtQEMail. Text : = employee.EMail;

Self.edtQPhone.Text := employee.Phone;
finally

FreeAndNil(employee);

FreeAndNil(jo);

evo.Free;
end;
end;
GetEmployeed TJSONODbiject
TJSONODbiject TEmployee
TEmployee TJSONObiject
TEmployeeVOCIlient .

@ JSON Value Object Client Demo

e :$ﬂ§| ]
EMail | |
=5 | |
\ EMNET ' EE&E—E& ’ ‘ BHFAET

12
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@ JSON Value Object Client Demo

EMail 7"gli@hotmail.com“ l
=5 "1112222333" |
’ BmET ’ BHE—ST N ‘ BFFFAEL
13
Email ?
JSON
TEmployee ToString TEmployee
Value

employee := TEmployee.Create(jo.Get(0).JsonValue.Value, jo.Get(1).JsonValue.Value,

jo.Get(2).JsonValue.Val ue);

(: JISON Value Object Client Demo

| TabSheet1 | TabSheet2 | TabSheet3)|
EMail igli@hotmail.com l
=3 11112222333 |
BmET [ BERNE—8T ‘ BFFFAEL
14
TEmployeeVOClient GetAll[EmployeesJ TISONArray
for TJSONObiject
TJSONODbiject .

procedure TForm11.btnQueryAllEmployeesClick(Sender: TObject);

var



evo: TEmployeeVOClient;
jo : TISONObject;

ja : TISONArray;

employee : TEmployee;
ilndex: Integer;

begin

evo := TEmployeeVOClient.Create(Self.SQLConnection1.DBXConnection);

try
ja := evo.GetAllEmployeesJ;
for ilndex := 0 to ja.Size - 1do
begin
jo := ja.Get(ilndex) as TISONODbject;
employee := TEmployee.Create(jo.Get(0).JsonValue.ToString,
jo.Get(1).JsonValue.ToString, jo.Get(2).JsonValue.ToString);
Memol.Lines.Add(employee.Name);
FreeAndNil(employee);
end;
fi nally
FreeAndNil(ja);

FreeAndNil(employee);

evo.Free;
end;
end;
@t JISON Value Object Client Demo
| TabSheet1 | TabSheet2 | TabSheet3 |
|l$g§u
"EABE"
BMET ' ‘ BHE—ET EE@FF%@I
15
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employee:=TEmployee.Create(jo.Get(0).JsonValue.V alue ,jo.Get(1).JsonValue.V
jo.Get( 2).JsonValue. V

alue ,
alue );

@ JSON Value Object Client Demo

| TabSheet1 | TabSheet2 | TabSheet3 |
T A
whE

BEMHFRBEET
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2-4 JSON

TDBXJSONToOols

2-4-1 DataSnap REST

Delphi

DataSnap REST
ServerMethodsUnitl

function GetData : String;
function Getlmage : TISONArray;

GetData TDataSet JSON

JSON

L

Getlmage Blob JSON
2 JSON

8

GetData TDBXCommand
SQL

ExecuteQuery

SQL

TDBXCommand

SQL
TDBXReader
TDBXJSONToOoIs TableToJSON
TDBXReader JSON

L



function TServerMethods1.GetData: String;
var

aCommand : TDBXCommand,
begin

Result :=";

aCommand := CHINESEDEMO.DBXConnection.CreateCommand;

try

aCommand.Text := 'select CATEGORY, COMMON_NAME, TOPOTYPE from BIOLIFE";

Result := TDBXJSONTools.TableToJSON(aCommand.ExecuteQuery, 10, True).ToString;

finally
aCommand.Free;
end;

end;

Getlmage BIOLIFE
TMemorySt ream
StreamToJSON 2

function TServerMethods1.Getimage: TISONArray;
var

aMsS : TMemoryStream;
begin

BIOLIFE.Active := True;

aMsS := TMemoryStream.Create;

try

BIOLIFEGRAPHIC.SaveToStream(aMS);

aMS.Position := 0;

Result := TDBXJSONTools.StreamToJSON(aMS, 0, aMS.Size);

finally
BIOLIFE.Active := False;
aMS.Free;

end;

end;

Graphic
TDBXJSONTooIs
JSON

DataSnap REST

5¢&



2-4-2

VCL Form

DataSnap Client Module

GetData

procedure TForm18.Button1Click(Sender: TObject);

begin

Memol.Lines.Text := ClientModulel.ServerMethods1Client.GetData;

end;

TJSONODbject TJSONArray

@ Form18 =0 foE X
TabSheetl ]TabSheetZ | TabSheet3|
{"table":[["CATEGORY",1,0,0,0,21,20,0,true,false,0,false,false],
["COMMON_NAME",1,1,0,0,21,20,0,true,false,0,false, false],
["TOPOTYPE",1,2,0,0,21,20,0,true,false,0,false false]],"CATEGORY":[" FZ #&

INSHE") TOPOTYPE" 'S ss" " SEF A", A" "% " AT
¥ RAS SEEE AT AP, P EEE)

Buttonl %

17 TDataSet

Getlmage

procedure TForm18.btnJSONImageClick(Sender: TObject);

var

aJA : TISONArray;

aStream : TStream;

begin

aJA := ClientModulel.ServerMethods1Client.Getlmage;

Memol.Lines.Text := aJA.ToString;

try

aStream := TDBXJSONToo Is.JSONToStream(aJA);

Imagel.Picture.Bitmap.LoadFromStream(aStream);

finally




aStream.Free;
end;

end;

Getlmage JSON

TMemo TDBXJSONTools

JSONToStream TISONArray TStream

( TBytesStream ) TIimage

TISONArray

3 Form18 (E=5 Eom =)
TabSheet1 TabSheetZTl

[66,77,222,151,0,0,0,0,0,0,54,4,0,0,40,0,0,0,250,0,0,0,150,0,0,0,1,0,8,0,0,
0,0,0,168,147,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,191,0,0,191,0,
0,0,191,191,0,191,0,0,0,191,0,191,0,191,191,0,0,192,192,192,0,192,220
,192,0,240,202,166,0,204,255,255,0,153,255,255,0,102,255,255,0,51,25
5,255,0,255,204,255,0,204,204,255,0,153,204,255,0,102,204,255,0,51,2
04,255,0,0,204,255,0,255,153,255,0,204,153,255,0,153,153,255,0,102,1
53,255,0,51,153,255,0,0,153,255,0,255,102,255,0,204,102,255,0,153,10
2,255,0,102,102,255,0,51,102,255,0,0,102,255,0,255,51,255,0,204,51,2

55,0,153,51,255,0,102,51,255,0,51,51,255,0,0,51,255,0,204,0,255,0,153
,0,255,0,102,0,255,0,51,0,255,0,255,255,204,0,204,255,204,0,153,255,4

BREER

18 JSON

TDBXJSONToOoIs. JISONToStream

Tlmage
TDBXJSONTOools

6C



©Formis (oo .
TabSheet1| TabSheet2

SERY [,

19 TDBXJSONTools

REST

GetData Getlmage . GetData

| £ - Y[ Datasnap REST Pro.. 1) [) Server Function Inv... - g e

€ | © localhost:8080/ServerFunctior

Server Function Invoker

* DSAdmin

= TServerMethods1
DSServerModuleCreate

# DSServerModuleDestroy
¢ EchoString
* ReverseString

GetData

EXECUTE

Getlmage

Executed: TServerMethods] GetData
{"result”"{\"table\"[["CATEGORY\",1,0,0,0.21.20.0,true false,0 false false]. [" COMMON_NAME'",1,1,0,0,21,20.0,true false,0 false false].
TOPOTYPE'",1,2,0,0,21,20.0,true false 0 false false]]. "CATEGORY\":[\" & {38 5 "HES LIRS
R ALY A B
B RSP TR AT

el »

Result:

A F\"]."COMMON_NAME\"[\"
OPOTYPE\"[\" £ b " 22|

1

20 GetData

Getlmage

61



| £ » Y[ DataSnap REST Prow. ) [ Server Function Inv... i3
€ | ® localhost:8080/ServerFunctionInvoker

Server Function Invoker

© DSAdmin

= TServerMethods1
¢ DSServerModuleCreate

# DSServerModuleDestroy
¢ EchoString
 ReverseString

- GetData

= Getlmage

Execated: TServerMethods1 Getlmage

Result: ¢

>

<« [m]

»

21 Getlmage

DataSnap

TDBXJSONTools
JSON
JSON
JSON

Delphi
dbExpress
JSON Delphi C++Builder
(JSON) /

2-5

JSON
JSON

C++Builder

Web

(dbExpress)

Delphi VCL
JSON
JSON

DataSnap JSON
TJSONValue

JSON

JSON

JSON

VO/DTO

.NET Java



DataSnap 10.3 TDBXJSONTOooIs JSON
2 TJSONArray TJSONODbject
JSON

L



3 DataSnap/REST

DataSnap/REST Win32
REST JSON
Web DataSnap/R EST
DataSnap/REST Web
DataSnap/REST

3-1 DataSnap/RESTful Web

VCL For Web(lntraWeb)

VCL For Web
DataSnap/REST . Delphi
VCL ForWeb

RXNew Items x

F= C++Builder Projects
= Database
F™ DataSnap = IntraWeb Application Wizard
F= Individual Files [y
I¥ Multi-Device | New DUnit Test Project
FT RAD Server =
F™ web
T Windows

F™ Delphi Projects
FT Database
FT DataSnap
F7 Individual Files
I~ IntraWeb
FT Multi-Device
I RAD Server

| Intraweb Application Wizard

Creates a new IntraWeb DUnit test project

31 VCL Br Web
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OK StandAlone

VCL for the Web Application Wizard @

Version 11.0.0

Welcome to the VCL for the Web Application Wizard. Select the type |
application you want to create and any additional options

Application Type Options
Q) StandAlone Application ["]Pool Data Connections
(7) ISAPI Extension Use ISAPIThreadPool

Project Name
pVCLForWebClient
Project Directory

E:\QComm\Book2\Demos\DataSnapChapter02\WebClientC

ok | [ cancel |
32 StandAlone
VCL For Web UserSession
TSQLConnection DataSnap/REST
TDSProviderConnection TClientDataSet
DataSnap/REST TDataSetProvider dspArticles
DataSnap VCL For Web

UserSession

pVCLForWebClient UserSessionUnit @

m|

O O
33 UserSession dbExpress DataSnap/REST
UserSession TSQLConnection

DataSnap DataSnap/REST



sqlcnDataSnapServ er

DataSnap client classes

&

Save connection parameters
Reload connection parameters

Generate DataSnap client classes [

34 TSQLConnection

WebMainForm.pas

DataSnap

~

Add ConnectionString Param

Edit >
Control >
Quick Edit...
Position >
Flip Children >
Tab Order...

Creation Order...

Hide Non-Visual Components Ctrl+H
Revert to Inherited

Add to Repository...

View as Text

Text DFM

DataSnap

VCL For Web

pVCLForWebClient.dproj - Projects

BvEECBRYQOQv e~
pgDataSnapDemos
> pDataSnapDemoServer.exe
% pDataSnapDemoClient.exe
> % Build Configurations (Debug)
> O Target Platforms (Windows 32-bit)
> Ej ClientMainForm.pas
> Ej ClientModule.pas

D ServerProxy.pas

% pVCLForWebClient.exe
> % Build Configurations (Debug)
> O Target Platforms (Windows 32-bit)
> Ej ArticleForm.pas
> Ej ServerController.pas

D ServerProxy.pas

> Ej UserSessionUnit.pas
> Ej WebMainForm.pas

6¢

ServerProxy.pas

Generate



35 DataSnap VCL For Web

WebMainForm TIWDBN avigator TIWDBGrid
TIWMemo  TIWButton TDataSource

V'@ 127.001:8888/5

€ C | ©127.0.0.1:8388/%

QOO HD]=]

IARID[ NAME

1 |Delphi XEX2 35t 3451 1- 12848, ZBEIJSONFIREST SEbAS - EU5HE - —HEISEE - R
2 FIEQAPEH REST AP - fEfiC++Builder XEB3Z¥RESTREH1Z3,- (E 232 TSRt H ERbAIEIEA Wi FREH
3 [Delphi XEfZ343t5t#7 2-BA3DataSnap/RESTHIARZE i £ 3% 53 7 HUHRIE ARAT Delphi 463
4| 1 »

Delphi XER2FFE:t47 1-FH2HE, £EZIISONFIREST
#E4£APIFIREST API — {FHC++Builder XEESSRESTIERER - 5213
Delphi XEFEF2E:+%5] 2-Ei&¥DataSnap/REST{EERZE

BARAXE J l Y

3-6 VCL For Web DataSnap/REST

UserSession

TClientDataSet:

procedure TiwMainForm.iwbtnOpenTableClick(Sender: TObject);
begin

UserSession.cdsArticles.Active := True;

end;
VCL For Web DataSnap/REST
Web - R DataSnap/REST
QueryAllArticles TIJSONArray
TIWMemo

procedure TiwMainForm.iwbtnQueryAllArticlesClick(Sender: TObject);
var

aServer : TServerMethods5Cl ient;

ja : TISONArray;

js : TISONString;

ilndex: Integer;

begin



aServer :=

TServerMethods5Client.Create(UserSession.sglcnDataSnapServer.DBXConnection);

try
ja := aServer.QueryAllArticles;
for ilndex := 0 to ja.Size - 1do
begin
js = ja.Get(ilndex) as TISONString;
IWMemol.Lines.Add(js.Value);
end;
finally
aServer.Free;

end;

end;

VCL For Web

VCL For Web

37 DataSnap/REST

dbExpress Lookup

procedure TiwfmArticle.iwbtnQueryArticleClick(Sender: TObject);

begin
if (UserSession.cdsArticles.Active = False) then

UserSes sion.cdsAtrticles.Active := True;

iwedtArticleName.Text := UserSession.cdsArticles.Lookup(‘ARID',

StrTolnt(iwedtArticlelD.Text), 'Name');

iwmmHeadline.Lines.Text := UserSession.cdsArticles.Lookup('ARID',

StrTolnt(iwedtArticlelD.Text), 'HEADLINE');

end;

6€



dbExpress

JSON DataSnap/REST .
JavaScript Ruby PHP dbExpress
DataSnap/REST JSON
3-6 . ~ Web
DataSnap /REST
procedure TiwfmArt icle.iwbtnUpdateArticleClick(Sender: TObject);

var
aServer : TServerMethods5Client;
jaArticle : TISONArray;

begin

aServer :=

TServerMethods5Client.Create(UserSession.sglcnDataSnapServer.DBXConnection);

try
jaArticle := CreateUpdateArticleObject
aServer.ModifyAtrticle(jaArticle);
UserSession.cdsAtrticles.Refresh;
finally
aServer.Free;
end;

end;

TServerMethods5Client
JSON

TServerMethods5Client

ModifyArticle

CreateUpdateArticleObject

CreateArticlelIDOb ject

CreateArticleHeadlineObject
TJISONODbject
TISON Array

ModifyArticle

L

OnClick
CreateUpdateArticleObject

DataSnap/REST
/

032 TJSON Array
CreateArticleNameObject
ID

TISON Array

iwbtnUpdateArticleClick

001 function TiwfmArticle.CreateUpdateArticleObject: TISONArray;

002 var



003 jpArticle : TJSONPair;

004

005 function CreateArticlelDObject : TISONObject;

006 begin

007 jpArticle := TISONPair.Create;

008 Result := TISONODbject.Create;

009 jpArticle.JsonString := TISONString.Create('ARI DY;
010 jpArticle.JsonValue := TISONString.Create(iwedtArticlelD.Text);
011 Result.AddPair(jpArticle);

012 end,;

013

014 function CreateArticleNameObject : TISONObject;

015 begin

016 jpArticle := TISONPair.Create;

017 Result := TISONObject.Create;

018 jpArticle.JsonString := TISONString.Create((NAME");

019 jpArticle.JsonValue := TISONString.Create(iwedtArticleName.Text);
020 Result.AddPair(jpArticle);

021 end;

022

023 functi on CreateArticleHeadlineObject : TISONODbject;
024 begin

025 jpAtrticle := TISONPair.Create;

026 Result := TISONODbject.Create;

027 jpArticle.JsonString := TISONString.Create((HEADLINE');

028 jpArticle.JsonValue := TISONStrin g.Create(iwmmHeadline.Lines.Text);
029 Result.AddPair(jpArticle);

030 end;

031 begin

032 Result := TISONArray.Create;

033 Result.AddElement(CreateAtrticlelDObject);

034 Result.AddElement(CreateArticleNameObiject);

035 Resul t.AddElement(CreateArticleHeadlineObject);
036 end;

VCL For Web Web
Web

7C



V@ 1270012888/

€ C |®127.0.0.1:8888/%
XERR 2 ey

XBER IR EAPZIREST AP| - 2 C++Builder XEBIESRESTRE AITEA- £33

IEXRE EEET Gt EMREA LI ndowsTEREHIHA 7 » BERFTER - HARHEDEINFEEindows1iE
ARREMEAWindows API o 7HMAIFEWindows APTRACERAT - EILEIFRC/C++HHTHLRER
C/C++ BRI T HRBITANFM - [RERM - BAEIFHAERAC/ C+-RFMWindows APT » FIb&EBorlandfid
Turbo Pascal For Windowsl¥ : BorlandREiRFHCEHZNIWindows APTEIfAPascalfffiEik » dtk—K
PascalfIEATEA RESIEFIRIREUWindows API » @A » DelphiffiWindowsEABEAMES 7iEH HAVESAT -

- s
[ R D\J [ SB[E
3-8VCL For Web DataSnap/REST

VCL For Web Web
DataSnap JSON Wi32 DataSnap
3-2

DataSnap/REST

DataSnap/REST

DataSnap/REST .

TServerMethods5 = class(TDSServerModule)
é
publ ic
{ }
function QueryAllArticles : TISONArray;

function QueryHeadline(Name : string) : string;

{Admin, Gordon }
function GetArticlelD : Integer;
function ModifyArticle(jaArticle : TISONArray) : boolean;

function Add  Article(Name : string; Headline : string) : boolean;

71



{ Gordon }

function GetArticle(Name : String) : TDataSet;

end;
TServerMethods5
AddArticle Admin
Gordon GetArticle
Gordon . ?
DataSnap
DataSnap
i
i
i
DataSnap .
DataSnap/REST
DataSnap/REST
DataSnap/REST .
DataSnap DataSnap/REST
. dbEXxpress
Delphi C++Builder 2 JavaScript
JavaScript DataSnap/REST
Delphi DataSnap/REST
Delphi
Delphi
DataSnap . DataSnap /REST
DataSnap ServerContainer
TDSAuthenticationManager DataSnap/REST

TDSAuthenticationManager

7z

Y



TDSAuthenticationManager
OnUserAuthorize

On UserAuthenticate

OnUserAuthenticate DataSnap

OnUserAuthorize
DataSnap

TDSAuthenticationManager On UserAuthenticate

. OnUserAuthenticate

TDSAuthenticationEvent=procedure(Sender: TObject; const Protocol: UnicodeString; const
Context:UnicodeString;constUser:UnicodeString;constPassword:Unicod eString;varvalid:

boolean; UserRoles: TStrings) of object;

TDSAuthenticationEvent DataSnap

User Password valid UserRoles

User ID
Password
valid valid
True valid False
UserRoles
Ousers 6
6admin 6 .
TDSAuthenticationEvent Protocol Context
Delphi /C++Builder dbExpress Protoco | =06tcp/ip O




Context= 6 6

Web Protocol =Ohttp 6
Ohttps ©
Context= 06 6
RESTful REST |Protocol =bdatasnap 0
DataSnap/REST :

Context = O/rest 6
http://localhost:8080/ datasnap / rest /TServer
Methods5/EchoString/test

OnUserAuthorize

TDSAuthorizationEvent = procedure(Sender: TObject; AuthorizeEventObject:

TDSAuthorizeEventObiject; var valid: boolean) of object;

TDSAuthorizationEvent AuthorizeEventObject
TDSAuthorizeEventObject TDSAuthorizeEventObject
TDSServerMethodUserEventObject
TDSServerMethodUserEventObject

UserName

UserRoles
TDSAuthenticationEvent

AuthorizedRoles

DeniedRoles

TDSServerMethodUserEventObject
TDSServerMethodEventObject
TDSServerMethodEventObject

ServerClass

MethodAlias

MethodIlnstance ( )

74



AuthorizeEventObject

L
L
TDSAuthorizationEvent valid
True
False .
DataSnap
DataSnap/REST .
u TSQLConnection
TSQLConnection
DataSnap/REST
TSQLConnection Driver DSAuthUser DSAuthPassword
Object Inspector = ClientMainForm ‘ pVCLForWebClient ‘ ThinAuthDemo.html ClientModule
qlcnDataSnapServer TS0LConnect on [
Properties  Events D oM A
[_]
Connected [Jralse AREn Sl i
ConnectionName -+ lsqlenDataSnapServer|- - - - [dspConArticles| - - - - oo
wew— DataSnap v
BufferKBSize 32
CommunicationlPVersion
CommunicationProtocol tep/ip
CommunicationTimeout R REp P e R DS S PSS S PSR
ConnectTimeaut e
DataspapContext datasnap/
DSAuthPassword
DSAuthScheme
DSAuthUser N
DSProxyHost by
DSProxyPassword
DSProxyPort 8888
DSProxyUsername
39 TSQL®GNnnection
L
a Delphi
TSQLConnection
DataSnap/REST .



DataSnap/REST

TDBXDatasnapProperties .
TSQLConnection ConnectionData TConnectionData
TConnectionData Properties TDBXProperties
TSQLConnection DataSnap/REST TSQLConnection
ConnectionData. Properties TDBXDatasnapProperties .
TDBXDatasnapProperties DSAuthUser
DSAuthPassword DataSnap/REST .
DataSnap/REST

001 procedure TForm17.Button4Click(Sender: TObject);

002 var

003 prop : TDBXDatasnapProperties;

004 aServer : TServerMethods5Client;

005 cm: TClientModulel;

006 begin

007 cm :=TClient Modulel.Create(nil);

008 try

009
cm.sglcnDataSnapServer.ConnectionData.Properties.Values[TDBXPropertyNames.DSAuthentica
tionUser] := edtUserName.Text;

010
cm.sglcnDataSnapServer.ConnectionData.Properties.Values[TDBXPropertyNames.DSAuthent ica
tionPassword] := edtPassword.Text;

011 aServer := cm.ServerMethods5Client;

012 aServer.AddArticle(edtAddedArticleName.Text, mmHeadline. Text);

013 finally
014 cm.Free;
015 end;
016 end;
007 DataSnap 011
DataSnap/REST aServer
009 010 011
aServer 012 DataSnap/REST AddArticle

7€



011 TDBXDatasnapProperties
? 011 GetServerMethods5Clien 't
TSQLConnection 005
GetServerMethods5Client

001 function TClientModulel.GetServerMethods5Client: TServerMethods5Client;

002 begin

003 if FServerMethods5Client = nil then

004 begin

005 sglcnDataSnapServer.Open;

006 FServerMethods5Client:=
TServerMethods5Client.Create(sglcnDataSnapServer.DBXConnection, FInstanceOwner);
007 end,;

008 Result := FServerMethods5Client;

009 end;

DataSnap/REST ServerContainer

TDSAuthenticationManager On UserAuthenticate

procedure TServerContainer5.DSAuthenticationManagerlUserAuthenticate(
Sender: TObject; const Protocol, Context, User, Password: string;
var v alid: Boolean; UserRoles: TStrings);

begin

valid := CheckUser(User, Password, UserRoles);

end;
DSAuthenticationManagerlUserAuthenticate
CheckUser
. CheckUser
function TServerContainer5.CheckUser(const User, P assword: string;

UserRoles: TStrings): boolean;
begin
Result := True;
if (User =") and (Password = ")) then
UserRoles.Add(‘guest’)

else

valid



if (User ='admin’) and (Password = ‘admin’)) then
UserRoles.Add('Admin’)

else

if (U ser="'Gordon") and (Password = '123456'")) then
UserRoles.Add('Master’)

else

Result := False;

end;
CheckUser
guest admin
admin Admin .
TDSAuthenticationManager On User Authorize
procedure TServerContainer5.DSAuthenticationManagerlUse rAuthorize(

Sender: TObject; EventObject: TDSAuthorizeEventObject;
var valid: Boolean);
begin

valid := CanAuthorize(EventObiject);

end;
CanAuthorize valid
. CanAuthorize
001 function TServerContainer5.CanAuthorize(
002 EventObject: TDSAuthorizeEventObject): Boolean;

003 begin

004 Result := True;

005

006 if ((EventObject.MethodAlias = ‘TServerMethods5.QueryAllArticles') or
(EventObject.MethodAlias = 'TServerMethods5.QueryAllArticles')) then

007 beg in

008 if ((EventObject.UserRoles.IndexOf(‘'guest’) <> -1)or
009 (EventObject.UserRoles.IndexOf('Admin’) <> -1)or
010 (EventObject.UserRoles.IndexOf(‘Master') <> - 1)) then

011 Result := True
012 else

013 Result := False;

7€



014 exit;

015 end;

016

017 if ((EventObject.MethodAlias = 'TServerMethods5.ModifyArticle’) or

(EventObject.MethodAlias = 'TServerMethods5.AddArticle’)

018 or (EventObject.MethodAlias = 'TServerMethods5.Get ArticlelD")) then
019 begin

020 if ((EventObject.UserRoles.IndexOf(‘Admin’) <> -1) or

021 (EventObject.UserRoles.IndexOf('Master’) <> - 1)) then

022  Result:= True
023 else

024  Result := False;
025 exit ;

026 end;

027 end;
CanAuthorize 004 True
(

DataExplorer DataSnap
006 EventObject MethodAlias

?

TServerMethods5 EventObj ect

UserRoles

. guest Admin

Master ModifyArticle’

Admin Master

EventObject
004 True

001 function TServ erContainer5.CanAuthorize(

002 EventObject: TDSAuthorizeEventObject): Boolean;

003 begin

004 Result := True;

005

006 if ((EventObject.MethodAlias = 'TServerMethods5.QueryAllArticles’) or

(EventObject.MethodAlias = 'TServerMethods5.Que ryAllArticles')) then

7¢

UserRoles



007 begin

008 if( not ( (EventObject.UserRoles.IndexOf(‘guest’) <> -1) or
009 (EventObject.UserRoles.IndexOf('Admin’) <> -1)or

010 (EventObject.UserRoles.IndexOf('Master’) <> -1)) )then
011 Result := False;

012 exit;

013 end;

é

DataSnap/REST .

DataSnap/REST GetArticlelD

procedure TForm17.Button6Click(Sender: TObject);
var

aServer : TServerMethods5Client;

cm : TClientModulel;
begin

cm := TClientModulel.Create(nil);

try

cm.sglcnDataSnapServer.ConnectionData.Properties.Values[TDBXPropertyNames.DSAuthentica

tionUser] := edtUserName.Text;

cm.sglcnDataSnapServer.ConnectionData.Properties.Values[TDBXProp ertyNames.DSAuthentica
tionPassword] := edtPassword.Text;
aServer := cm.ServerMethods5Client;

Edit5.Text := IntToStr(aServer.GetArticlelD);

finally
cm.Free;
end;
end;
GetArticlelD DataSnap/REST
Admin Gordon
GetArticlelD guest
guest GetArticlelD

8C



@ DataSnapE:FI RS

O BRAZEEEERAES
=4 =g
TabSheet1 lTabSheetZl B EFIRNE ‘

(= @=]

Edit5 -
GetArticleID -

| pauthdemoclient 2 @

'Q/ Remote error: is not authorized to perform the requested action.

310 GetArticlelD
admin Gordon
GetArticlelD admin Gordon
Admin Master Admin Master
GetArticlelD .
0 swAREEEERAES (ol
£  admin 2 admin
[TabSheetl [TabSheet2] AR EFIRRE
5 ‘
§ ‘hﬁﬁéﬁﬁﬁﬁﬁﬁ : =
£%#  Gordon B 123456
| TabSheet1 | TabSheet2| Al B FIHRE
5 GetArticlelD
311 GetArticlelD admin Gordon GetArticlelD
JavaScript
Window DataSnap XE
JavaScript DataSnap
JavaScript DataSnap
. Datasnap XE JavaScript
JavaScript DataSnap XE JavaScript

81



JavaScript
DataSnap XE

DataSnap

DataSnap XE DataSnap
JavaScript
JavaScript JavaScript

JavaScript

Delphi IDE

orWebClient - RAD Studio 11

ThinAuthDemo.

Delphi/C++B uilder

DataSnap REST

JavaScript
DataSnap REST

DataSnap

DataSnap XE

HTML

File Edit Search View Refactor Format Table Imert Project Run Component Tools Tobs Help

PO @ N A EASEE P11 -3 22 Windows 326t Ridvep~
Structure B X CiientMainform | pVCLForwebClient m v pVCLForWebClient.dproj - Projects 3 X
R-&5 Il B-EECREYQve-~
a5 e ™ pgDataSnapDemos
ats P (g?”‘ﬁ’f.‘ »:'\J'_ﬁ @]J » [T pDataSnspDemcServerexe
DataSnap XE&E 5 i 2 i {rerarermen
> % Build Configurations (Debug)
(HEE RS » (O Target Platforms (Windows 32-bit)
&) ClientMainForm.pas
> 5] ClientMadule pas
SenverProny.pas
7 pNCLForWebGlient.exe
uild Configurations (Debug)
rget Platfarms (Windows 32-bit)
cleFormpas
) serverControlierpas
") ServerProxy.pas
Object Inspector X &) UserSessionUnit pas
FONT “ > &) WebMainFormpas
class Codelnsight: Done:
<alor 110066 CAQCOMM103.3\Delphi\Datasnap Demos\ChapterO3\ebChent DenolpVCLFor\WebClient\pW CLForHebClient.dgrc)
dir PVCLForWebClient dproj - Projects  Model View | Data Explorer | Multi-Device Preview
face
d Palette X
=9 ERA S
- HTML Elements
style
itle

Code Design Histary

312 Delphi IDE HTML

JavasScript

JavasScript

DataSnap XE
convertStringToBase64

Base64

DataSnap XE

connectionlnfo

connection.js

DataSnap XE

base64.js

connectioninfo

connectioninfo

L



{"authentication": 2 }

4. JavaScript DataSnap/REST
3
5. 4 DataSnap/REST
JavaScript DataSnap XE
JavaScript Delp hi/ C++Builder
JavaScript
. JavaScript DataSnap XE
DataSnap .
007~012 Delphi JavaScript 010
ServerFunctions.js DataSnap XE DataSnap/REST
JavaScript .

001 <! DOCTYPE HTML PUBLIC " - //W3C//DTD HTML 4.01 Transitional//EN">
002 <html>

003 <head>

004 <title>DataSnap XE

005 <ftitle>

006 <meta HTTP - EQUIV="Content - Type" CONTENT="text/html; CHARSET=UTF - 8"><meta
http - equiv="cache - control" co ntent="no - cache">

007 <script type="text/javascript" src="base64.js"></script>

008 <script type="text/javascript" src="json - min.js"></script>
009 <script type="text/javascript" src="serverfunctionexecutor.js"></script>

010 <scri pt type="text/javascript" src="ServerFunctions.js"></script>

011 <script type="text/javascript" src="connection.js"></script>

012 <script type="text/javascript">

013

014 function callServer()

015 {

016  varuser = do cument.getElementByld("edtName").value;

017  var password = document.getElementByld("edtPassword").value;

018  var auth = convertStringToBase64(user + ":* + password);

019 var connectioninfo = {"authentication":auth};

020

021 var server = new TServerMethods5(connectioninfo);



: <input id="edtPassword"></p>

ck"></textarea><br><br />

022  var result = server.GetArticlelD();

023

024  if(result != null)

025 {

026 var resultld = result.result;

027 }

028 else

029 {

030 var resultld = result.toJSONString();

031 }

032

033  document.getElementByld("mmCallback").value = resultld;
034 }

035

036 </script>

037 </head>

038 <body>

039 <div>

040 <hi1><font color="#ff0066">DataSnap XE
041 </font></h1>

042  <form onsubmit="callServer(); return false;">

043 <p> : <input id="edtName">&nbsp;
044 <textarea rows="10" cols="60" id="mmCallba

045 <inputid="btncallServer'type="submit'value="

217px; HEIGHT: 67px" size="34" />
046  </form>
047 </div>

048 </body>

049 </html>
016~017 JavaScript
018 2
4
DataSnap/REST
HTML

GetArticlelD"style="WIDTH:

019
021

3 021

HTML

84



V © Datosnap xezm=... - AN

€« C | ® localhost:8080/ThinAuthDemo.htmi

DataSnap XE&H & Filiamae fo Bl
Ed=E !—I| B -

M0l GetArticlelD
313 HTML
guest DataSnap/REST
GetArticlelD guest GetArticlelD

GetArticlelD

€« C | ® localhost:8080/ThinAuthDemo.html?

DataSnap XE#H X Flimgag an Bl

fEEE - i_guest | RS :guest

B0l GetArticlelD [}

314 guest GetArticlelD
Gordon GetArticlelD Gordon

GetArticlelD
GetArticlelD



 C atasnap xewWE... -

€« C | ® localhost:8080/ThinAuthDemo.html?

DataSnap XE#&:# 2 S5 #e Bl

{E % - Gordon

ZRHE - 123456

|S

WA GetArticlelD
315 Gordon GetArticlelD
Delphi DataSnap RE ST
Delphi JavaScript js
JavaScript
DataSnap RE ST DataSnap XE
is ServerFunctions.js
Delphi/C++B uilder
JavaScript DataSnap/REST J

TDSAuthenticationManager

Delphi
2
. DataSnap/REST
ServerContainer TDSAuthenticationManager
TDSAuthenticationManager Roles
FEppRnpovRRERRRY =
:::::::::::::::: Object Inspector (=]
DSAuthent::atlonManagerl jDSAuthenticationManagerl TDSAuthent[cat:ch
Dihiiinnnnnnnnnn 1 | Properhies) Events)|
> Name [SAuthenticationManaaer1
Roles |(TDSRoleItems)
Taa 0
Name
All shown

8¢



316 TDSAuthenticationManager
Roles Roles
. Roles Roles
ApplyTo
AuthorizedRoles
DeniedRoles
ApplyTo 3
ApplyTo
TServerMethods5
TServerMethods5 .GetArticle
GetArticle
GetArticle
Roles ApplyTo
AuthorizedRoles DeniedRoles 3

317

| Object Inspector =]
DSAuthenticationManagerl.RoI&s[G

Properties | Events

> | ApplyTo ‘ 63
|AuthorizedRole:
1DeniedRoIes

Roles

g} Editing DSAuthenticationManagt
b IR

:0 - ApplyTo: ", Authorized: ", Denied: ",:




GetArticle Master

guest Admin

Object Inspector (=) | b editing DSAuthenticationManager1.Roles

‘DSAuthentlcahonManagerl Rolm[@ 55 I P

Properties| Events|

»|AppivTo GetArticle (=]
AuthorizedRole: Master
DeniedRoles }quest,Admin

0 - ApplyTo: 'GetArticle', Authorized: 'Master', Denied: 'guest,Admin’,

318 GetArticle Master guest Admin

Roles

Object Inspector B

R S S S S S WEventsl

> |Name |I')C;AurhpnhratlnnMananpﬂ
Roles ‘ (TDSRoleltems)
Taaq

o

@ Editing DSAuthenticationManagerl.Roles
P I

0 - ApplyTo: 'QueryAllArticles,QueryHeadline', Authorized: 'guest,Admin,Master', Denied: ",
1 - ApplyTo: 'GetArticleID,ModifyArticle, AddArticle', Authorized: 'Admin,Master', Denied: 'guest’,
2 - ApplyTo: 'GetArticle', Authorized: 'Master', Denied: 'guest,Admin’,

319 TDSAuthenticationManagedRoles
Delphi
OnUserAuthorize
DataSnap XE TRoleAuth

TRoleAuth =cla  ss(TCustomAttribute)
é
public

é

8¢



constructor Create(AuthorizedRoles: String; DeniedRoles: String = ); overload;
virtual;
constructor Create(AllowRoles: TStrings; DenyRoles: TStrings;

DesignTime: Boolean = False); overload; virtual;

TRoleAuth
. DataSnap/REST
ServerMethods
TRoleAuth

csv .

{ }
[TRoleAuth(‘guest, Admin, Master', ")]

function QueryAllArticles : TISONArray;
[TRoleAuth(‘guest, Admin, Master’, )]

function QueryHeadline(Name : string) : string;

{Admin }

[TRoleAuth('Admin, Master', 'guest’)]

function GetArticlelD : Integer;

[TRoleAuth('Admin, Master', 'guest’)]

function ModifyArticle(jaArticle : TISONArray) : boolean;
[TRoleAuth('Admin, Master', ‘guest’)]

function AddArticle(Name : string; Headline : string) : boolean;

{ Gordon }
[TRoleAuth(‘Master' , 'guest, Admin")]

function GetArticle(Name : String) : TDataSet;
DataSnap/REST

Admin
GetArticle



(® ) DataSnapE:FIEMREE Sl =]

o ’ el
£#  admin ZEE  admin

TabSheet1 | TabSheet2| A& FH:R:E |

Delphi XER2 =, 5251 5.5 M’

Remote error: admin is not authorized to perform the requested
action.

320 Admin GetArticle

Master
GetArticle

(@ DataSnapE: FIREEE

Bt

Z%  Gordon 2 123456

TabSheetl [TabSheet2 Bl EFHRE |

Delphi XE2 = 251 %51 M

GetArticle

321 Master GetArticle

DataSnap
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4  DataSnap

DataSnap 2010 (Call Back)

. DataSnap 10.3

(Callback Channel) (Channel Broa dcast)
DataSnap

L

DataSnap

DataSnap
TDBXCallback

. DataSnap
4-1 DataSnap
DataSnap 2010
u TDBXCallback
Execute

Execute

91



Delphi System .10Utils

DataSnap
DataSnap
TServerMethods1
GetServerDirectorylnfo GetServerDirectorylnfoAsync
TDirectory

GetServerDirectorylnfo

GetServerDirectorylnfo

GetServerDirectorylnfoAsync
GetServerDirectorylnfoAsync
ACallback: TDBXCa llback

{$METHODINFO ON}
TServerMethods1 = class(TPersistent)
private
{ Private declarations }
fTotalFiles : Integer;
FResult : TISONArray;

FCallback: TDBXCallback;

procedure ProcessPa  th(const sPath : string);
procedure ProcessPathAsync(const sPath : string);
procedure ShowMessage(sMessage : string);
procedure ProcessThisDirectory(const sPath : string);
public
{ Public declarations }
function EchoString(Value: stri ng): string;
function GetServerDirectorylnfo(const sPath : string) : TISONArray;
function GetServerDirectorylnfoAsync(ACallback: TDBXCallback; const sPath : string):
TJSONArray;
end;

{$SMETHODINFO OFF}



GetServerDirectorylnfoAsync ?

GetServerDirectorylnfoAsync

18
TJSONString
TJSONString

001 function TServer Methods1.GetServerDirectorylnfoAsync(ACallback: TDBXCallback;
002 const sPath: string): TISONArray;

003 begin

004 FCallback := ACallBack;

005 FTotalFiles := 0;

006 FResult := TISONArray.Create;

007 ProcessPathAsync(sPath);

008 FResult.AddElement(TJSONString.Create(' '+'+IntToStr(FTotalFiles)));
009 Result := FResult;

010 end;

011

012 procedure TServerMethodsl.ProcessPathAsync(const sPath: string);

013 var

014 rootDirectories : TStringDynArra A

015 i: Integer;

016 begin

017 ProcessThisDirectory(sPath);

018 FCallback.Execute(TISONString.Create(* '+ sPath + )
019 rootDirectories := TDirectory.GetDirectories(sPath);

020 fori:=0 to Length(rootDirectories) - 1do

021 ProcessPathAsync(rootDirectoriesli]);

022 end;

GetServerDirectorylnfo

procedure TForm3.btnGetServerinfoClick(Sender: TObject);
var

aServer : TServerMethods1Client;



ja: TISONArray;
jv: TISONVal ue;
I: Integer;
begin
IStart := GetTickCount;
aServer := TServerMethods1Client.Create(Self. SQLConnection1.DBXConnection);
try
ja := aServer.GetServerDirectoryInfo(Edit1. Text);

IEnd := GetTickCount;

for | := 0 to ja.Size - 1do
begin
jv = ja.Get(l);

IbResult.ltems.Add(jv. ToString);
end;
finally
aServer.Free;
ShowRunTime(IEnd - IStart);
end;

end;

GetServerDirectorylnfo

012 012
TDSCallbackWithMethod
. 013 013
TJIJSONString
ul 023
TJSonTrue
TJSonFalse

Y

001 procedure TForm3.btnGetServerinfoAsyncClick(Sender: TObject);
002 var

003 aServer : TServerMethods1Client;

004 LCallback : TDSCallbackWithMethod;

005 ja: TIJSONArray;

006 jv:T JSONValue;

007 I: Integer;
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008

009

010

011

012

013

014

015

016

017

018

019

020

021

022

023

024

025

026

027

028

029

030

031

032

033

034

035

036

037

038

039

begin
IStart := GetTickCount;
aServer := TServerMethods1Client.Create(Self. SQLConnection1.DBXConnection);
try
LCallback := TDSCallbackWithMethod.Create(
function(cons t Args: TJISONValue): TJISONValue
var
asyncResult: TISONString;
I: Integer;
LMessage: string;
begin
asyncResult := TISONString(Args);
IbAsync.ltems.Add(async Result. ToString);
IbAsync.Update;
Application.ProcessMessages;
Result := TISonTrue.Create;
end
)3

ja := aServer.GetServerDirectorylnfoAsync(LCallback, Editl.Text);

IEnd := GetTickCount;

for 1 := 0 to ja.Size - 1do
begin
jv = ja.Get(l);

IbResult.ltems.Add(jv.ToString);
end;
finally

aServer.Free;

ShowRunTime(IEn d - IStart);
end;
end;
TDSCallbackWithMethod ?

TDBXCallback



TDBXCallback

TDSCallbackMethod TDBXCallback
TDSCallbackMethod TDBXCallback
TDBXCallback DataSnap

TDBXCallback

TDBXCallback Execute
Execute TJSONValue
TJSONValue
TJIJSONValue Execute
TJIJSONValue TDBXCallback

001

002

003

004

005

006

007

008

009

010

TDBXCallback = class abstract
public
function Execute(const Arg: TISONValue): TISONValue; virtual; abstract;
protected
procedure SetConne ctionHandler(const ConnectionHandler: TObject); virtual;
procedure SetOrdinal(const Ordinal: Integer); virtual;
public
property ConnectionHandler: TObject write SetConnectionHandler;
property Ordinal: Integer write SetOrdinal;

end;

TDSCallbackMethod

TDBXCallback TDSCallbackMethod
TDSCallbackMethod TDBXCallback
Execute TDSCallbackMethod Execute

L

unit AsyncUtils;

interface

9¢



uses
Classes,
DbxDatasnap,

DBXJson;

type
TDSCallbackMethod = reference to function(const Args: TJISONValue): TJISONValue;
TDSCallbackWithMethod = class(TDBXCallback)
private
FCallbackMethod: TDSCallbackMethod;
public
constructor Create(ACallbackMethod: TDS CallbackMethod);
function Execute(const Args: TISONValue): TISONValue; override;

end;

implementation

constructor TDSCallbackWithMethod.Create(ACallbackMethod: TDSCallbackMethod);
begin
FCallbackMethod := ACallbackMethod;

end;

function TDSCallbac kWithMethod.Execute(const Args: TJISONValue): TJISONValue;
var

aString: string;
begin

Assert(Assigned(FCallbackMethod));

Result := FCallbackMethod(Args);

end;
end.
DataSnap
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DataSnap 10.3

DataSnap

Delphi DataSnap Server

RXNew ltems

T C++Builder Projects
Database
DataSnap
Individual Files
Multi-Device Lﬁ DataSnap Server
RAD Server
Web [

Windows Ty —
™ Delphi Projects E DataSnap WebBroker Application

& DataSnap REST Application
REST

Creates a DataSnap server with support for REST communication and...

The DataSnap Server Wizard provides an easy way to implement a server...

iTamaaam

™ Database The DataSnap WebBroker Application Wizard provides an easy way to...
I~ DataSnap

I Individual Files

T IntraWeb

DataSnap

TCP/IP
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Server Features
Check the features to add to the DataSnap server

Choose the protocols that can be used to connect to the DataSnap server.

Title
=3 |:| Protocols
: TCP(IP

Authentication

=5 Server Methods Class

sample Methods

=+ Filters

Encryption

Compression
JavaScript Files

Mohile Connectors

Select | deselect al

Authorization D_}

2of4 [ << Back ] [ Next => ] | Finish

et ]

Help

DataSnap TCP/IP

ServerContainer

Server Container

TDSServer TDSTCPServerTransport
TCP/IP

Windows

.. DSTCPServerTransportl -

6 SrverContainer
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TListBox
1D TMemo

TMemo

DataSnap
TDSServer BroadcastMessage TDSServer

BroadcastMessage
functionBroadcastMessage(constChannelName: String;constMsg: TJISONValue;constArgType:

Integer = TDBXCallback.ArgJson ): boolean; overload;

function BroadcastMessage(const ChannelName: String; const Callbackld: String; constMsg:

TJSONValue; const ArgType: Integer = TDBXCallback.ArgJson): boolean; overload;

BroadcastMessage
BroadcastMessage Chan nelName
BroadcastMessage
ChannelName Callbackld
BroadcastMessage
Msg .
BroadcastMessage
DataSnap TMemo
TMemo OnChange

001 procedure TForm17.mmMessageChange(Sender: TObject);

10:



002 var

003 vMessage : TISONString;

004 begin

005 vMessage := TISONString.Create(mmMessage.Lines.Text);

006 ServerContainer5.DSServerl.BroadcastMessage(DEMOChannel, vMessage);

007 end;
005 TMemo(mmMessage ) TJSONString
006 ServerContainer TDSServer

BroadcastMessage . ?

BroadcastMessage DEMOChannel DataSnap

DEMOChannel .

DEMOChannel DataSnap
cons t

DEMOChannel = '‘DemoChannel’;

DataSnap
DataSnap DataSnap
DataSnap
ID
TDSServer
ID,
DataSnap - ~ OnClick
TListBox
ID OnClick
001 procedure TForm17.Button1Click(Sender: TObject);
002 var
003 aldList : TList<String>;
004 sld : String;
005 begin
006 aldList := ServerContainer5.DSServerl.GetAllChannelCallbackld(DEMOChannel);
007 try

008 for sld in aldList do
009 ListBox1.ltems.Add(sld);

010 finally

10¢



011 aldList.Free;

012 end
013 end;
GetAllChannelCallbackld TList<String>
ID 006
TDSServer GetAllChannelCallbackld
DEMOChannel ID 008 012 ID
TListBox .
DataSnap
Windows
DataSnap
VCL Form
TSQLConnection TDSClientCallbackChannelManager TMemo
TButton . TSQLConnection
DataSnap TDSClientCallbackChannelManager
DataSnap N
[ o o
{8 DataSnapElIUTHEEE B E Al =a o
PR B
scnnCallbackServer DemoChannelManager
a
By EN BN ThAE H =1EEYThAE
8 DataSnap

TDSClie ntCallbackChannelManager

ChannelName DemoChannel
CommunicationProtocol tep/ip

DSHostname localhost

DSPort 211

Name DemoChannelManager

10¢




TDSClientCallbackChannelManager ChannelName

DemoChannel DataSnap
DemoChannel DataSnap TCP/IP
211 TDSClientCallbackChannelManager

TDSClientCallbackChannelManager

[ @ vatasnapmmirsE Smn = [@ %]

2

o
DemoChannelManager

Object Inspector
Y ' DemoChannelManager TDSClientCallb

Properties| Events

ChannelName DemoChannel
CommunicationProtocol | tcp/ip
CommunicationTimeout
ConnectionTimeout

DSHostname localhost

DSPath

DSPort 211

ManagerId 871266.238652.60816
> Name DemoChanpeiManagert

Taa 0
UInAE ‘ ‘ =1EEIHAE
Name
AII shown
9 TDSClientCallbackChannelManager

TDSClientCallbackChannelManager

001 procedure TfmMainForm.btnStartClick(Sender: TObject);
002 begin

003 SetupTask;

004 EnableDisableButtons(False, True);

005 DemoChannelManager.RegisterCallback(callbackld, TDemoCallback.Create)
006 end;

007

008 procedure Tf mMainForm.SetupTask;

009 begin

010 if not scnnCallbackServer.Connected then

011 begin

012 scnnCallbackServer.Connected := True;

013 end;

014 callbackld := DateTimeToStr(Now);

10¢



015 Self.Caption := callbackld;
016 end;
btnStartClick 003 SetupTask
TSQLConnection DataSnap 014
ID callbackld 005
TDSClientCallbackChannelManager RegisterCallback
DataSnap .

TDSClientCallbackChannelManager RegisterCallback

functionRegisterCallback(constCallbackld:String;constCallback: TDBXCallback):boolean;
overload;

RegisterCallback
TDBXCallback

TDBXCallback TDBXCallback

Execute

DataSnap Execute

005 TDemoCallback
RegisterCallback
TDemoCallback TDBXCallback

type
TDemoCallback = class(TDBXCallback)
public
constructor Create;
function Exec  ute(const Arg: TISONValue): TISONValue; override;

end;

TDemocCallback Execute DataSnap
Execute
DataSnap TMemo

Execute

001 function TDemoCallback.Execute(const Arg: TISONValue): TISON Value;
002 var

003 sDemoMessage : String;

004 begin

005 Result := TISONTrue.Create;

10¢



006

007 if (Arg is TISONString) then

008 begin

009 sDemoMessage := TJISONString(Arg).Value;

010 TThread.Synchronize(nil,

011 procedure

012 begin

013 fmMainForm.mmDemoMessage.Lines.Text := sDemoMessage;
014 end

015 )i

016 end,;

017 end;

DataSnap Execute
DataSnap Execute
Arg . DataSnap TMemo

TJSONString 007

TJSONString 00
TMemo
TThread Synchronize
(
Synchronize )

Synchronize

class procedure TThread.Synchronize(AThread: TThread; AMethod: TThreadMethod);

010 TMemo

TDSClientCal IbackChannelManager UnregisterCallback
ID
OnClick

procedure TfmMainForm.btnStopClick(Sender: TObject);
begin
EnableDisableButtons(True ,False);
DemoChannelManager.UnregisterCallback(callbackld);

end;

DataSnap TListBox
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procedure TfmMainForm.btnStartClick(Sender: TObject);
begin

SetupTask;

EnableDi sableButtons(False, True, True);

DemoChannelManager.RegisterCallback(edtCallbackld.Text, TDemoCallback.Create);
aldList.Add(edtCallbackld.Text);

end;
ID - ID1_ -
ID2 DataSnap
ID 1D DataSnap
DataSnap TMemo
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DataSnap
TDSServer GetAllChannelClientld GetAllChannelClientld

function GetAllChannelClientld(const ChannelName: String): TList<String>;

GetAllChannelClientld
TList

DEMOChannel OnClick

procedure TForm17.btnListAllClientldsClick(Sender: TObject);
var
aldList : TList<String>;
sld : String;
begin
aldList := ServerContainer5.DSServerl.GetAllChannelClientld( DEMOCha nnel);
try
for sld in aldList do
IbAlIClientlds.ltems.Add(sld);
finally
aldList.Free;
end;

end;

DataSnap .

DataSnap

DataSnap TEdit

TMemo TMemo
TMemo
? TComboBox
TComboBox
OnClick
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14 DataSnap

? TDSAdminClient NotifyCallback
TDSAdminClient DSProxy XE

NotifyCallback

function NotifyCallback(ChannelName: string; Clientld: stri ng; Callbackld: string; Msg:

TJSONValue; out Response: TISONValue): Boolean;

NotifyCallback

ChannelName

Clientld

Callbackld

Msg

Response

NotifyCallback
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?

TDSClientCallbackChannelManager

? TDSClientCallbackChannelManager Managerld
Managerld

OnClick

001 procedure TfmMainForm.b tnStartClick(Sender: TObject);

002 begin

003 SetupTask;

004 AddldsToComboBox(edtClientld.Text, edtCallbackld.Text);

005 EnableDisableButtons(False, True, True);

006 DemoChannelManager.Managerld := edtClientld. Text;

007 DemoChann elManager.RegisterCallback(edtCallbackld. Text, TDemoCallback.Create);
008 aldList.Add(edtCallbackld.Text);

009 end;

004 edtClientld
cbClientlds edtCallbackld
cbCallbacklds

procedure TfmMainForm.AddldsToComboBox(aClientld, aCallbackld: String);
begin
cbClientlds.ltems.Add(aClientld);

cbCallbacklds.ltems.Add(aCallbackld);

end;
006 TDSClientCallbackChannelManager
Managerld edtClientld 007
RegisterCallback .
OnClick
001 procedure TfmMainForm.btnBroadcastToClie ntClick(Sender: TObject);
002 var

003 LClient: TDSAdminClient;

004 LMessage: TISONString;

005 LResponse: TISONValue;

006 LConnection: TDBXConnection;

007 begin
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008 LConnection := scnnCallbackServer.DBXConnection;

009 LCI ient := TDSAdminClient.Create(LConnection, False);

010 try

011 LMessage := TJISONString.Create(Format(' : %s, : %s, : %s,
1 %s',

012 [DemoChannelManager.ChannelName, cbCallbacklds.Text, cbClientlds.Text,

mmChannelCallbacks.Text]));

013 try

014  LClient.NotifyCallback(D emoChannelManager.ChannelName, cbClientlds.Text,

cbCallbacklds.Text, LMessage, LResponse);

015 try

016 if LResponse <> nil then

017 edtResponse.Text := Format(* : %s', [LResponse.ToString])
018 else

019 edtResponse.Text := Format(* : %s', ['nil]);

020 finally

021 LResponse.Free;
022  end;

023 finally

024  LMessage.Free;
025 end;

026 finally

027 LClient.Free;

028 end;

029 en d;

009 TDSAdminClient 010
TJSONString 014
NotifyCallback
TDSClientCallbackChannelManager

ChannelName 2
TComboBox cbClientlds Text 3
TComboBox cbCallbacklds
Text 4
011 TJSONString LMessage
TJSONValue .
2
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15 DataSnap

. 1
. 2
DataSnap  x
DemoChannel
2 - 2.
2
1
2 TMemo

. 1
- 2 .
DataSnap
TComboBox -
1 2,
TComboBox - 1
1
TMemo
2 TMemo
1 TMemo
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