KbmMW

Object transfer using kbomMW

for kbomMW v. 1.00+

Datatypes

kbmMW contains direct support for moving datasets and normal variants from client to server and
back. But itslittle known that kbmMW also handles moving objects.

Looking at atypical client request using a TkomMW SimpleClient component we see that what is
sent to the server must be of some variant type and what is returned also is of a variant type.

Since objects are not compatible with variants, then what to do?
There are severa ways. If you are using Delphi 6 or newer, you can benefit of some advanced

features which was introduced in KomMW v. 1.00 gold 1 — object variants. If not, you can still get
going although somewhat |ess elegant. Check the object conversion section.
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Object variants

Object variantsis a custom variant type implemented by kbomMW. Thisfeature is only available
starting with Delphi 6.

If you can design your objects from scratch, you should base the objects on TkomMWObject.
Creating your new objects you are required to overwrite two public methods: Reader and Writer.
These two methods are used by kbomMW to stream the contents of an object.

An example on asimple object:

uni t nycl ass;
interface

uses kbmMACust onTr ansport, kbnVMAG obal ;

type

TWAd ass = cl ass( TkbnmMADbj ect)
private
FVal uel: i nt eger;
FVal ue2: string;
FVal ue3: doubl e;
public
procedur e Reader (AQbj ect: TObject; ATransportStream TkbmMACust onransportStrean); override;
procedure Witer(AObject: TObject; ATransportStream TkbmMACust onTransportStrean); override;
property Valuel:integer read FValuel wite FVal uel,;
property Value2:string read FValue2 wite FVal ue2;
property Val ue3: doubl e read FValue3 wite FVal ue3;
end;

i mpl enentati on

procedure TMyd ass. Reader (ACbj ect: TCbject; ATransportStream TkbmMACust onilransport Strean);
begi n
with TM/d ass(Ahj ect) do
begi n
FVal uel: =ATr anspor t St r eam Readl nt eger (' VALUEL1" ) ;
FVal ue2: =ATr anspor t Stream ReadStri ng(' VALUE2' ) ;
FVal ue3: =ATr anspor t St r eam ReadFl| oat (' VALUE3' ) ;
end;
end;

procedure TMyd ass. Witer(AObj ect: TCbject; ATransportStream TkbmMACust onilransport Strean);
begi n
with TM/d ass(Ahj ect) do
begi n
ATr ansport Stream Wi tel nteger (' VALUEL' , FVal uel);
ATransport Stream WiteString(' VALUE2' , FVal ue2);
ATransport Stream Wit eFl oat (' VALUE3' , FVal ue3);
end;
end;

initialization
kbmW\Regi st er St r eanabl ebj ect (TMyd ass) ;

end.

What we have here is asimple object with 3 properties or values, Valuel, Vaue2 and Vaue3. But
in addition to that there are also two methods, Reader and Writer.

These two methods must be there in any class to be streamed automatically by kbmMW using the
object variants syntax.
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The methods should contain the code to respectively store and load whatever values from the object
that you have the need for streaming. Storage and loading is done via methods of the
ATransportStream object. That means that the data stored and |oaded follows whatever transport
stream format that have been selected on the transport component.

Also notice the kbomMWRegi ster StreamableObject call in the initiaization part of the unit.

If you aready have aclass which you want to make streamable, there is a dightly different way to
make it work.

TWM/d ass = cl ass(Toj ect)
private
FVal uel: i nt eger;
FVal ue2: string;
FVval ue3: doubl e;
public
property Valuel:integer read FVal uel wite FVal uel;
property Value2:string read FValue2 wite FVal ue2;
property Val ue3: doubl e read FVal ue3 wite FVal ue3;
end;

Then you need to create a subclass which implements the IkbmMWObject and the lInterface
interfaces:

TStreamabl eM/d ass = class(TWd ass, | | nterface, | kbmW\Dbj ect)
protected
function Querylnterface(const 11D TGQU D; out Obj):HResult; stdcall;
function _AddRef:integer; stdcall;
function _Rel ease:integer; stdcall;
public
procedure Witer(AObject: TObject; ATransport Stream TkbmW\Cust onilr ansport Strean) ;
procedur e Reader (AObj ect: TCbj ect; ATransport Stream TkbmW\Cust onilr ansport Strean) ;
end;

The lInterface part isimplemented by adding the following code (must be like this every time):

function TStreanabl eM/Cl ass. Querylnterface(const |ID: TG D, out Obj):HResult;
begi n
if Getinterface(lID Obj) then
Resul t: =0
el se
Resul t : =E_NO NTERFACE;
end;

function TStreanabl eMyCl ass. _AddRef: i nteger;
begi n

Resul t:=-1;
end;

function TStreamabl eM/Cl ass. _Rel ease: i nt eger;
begi n

Resul t:=-1;
end;
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And the IkbmMWObject part isimplemented just like in the previous example except you access
the public propertiesinstead of the private variables (if in same unit you can still use the private
variables):

procedure TStreanabl eM/C ass. Reader (AChj ect: TObj ect;
ATr ansport Stream TkbnmW\Cust onTTr ansport Strean);
begi n
with TM/d ass(Ahj ect) do
begi n
Val uel: =ATr anspor t St ream Readl nt eger (' VALUEL'" );
Val ue2: =ATr ansport St ream ReadStri ng(' VALUE2' ) ;
Val ue3: =ATr ansport St r eam ReadFl oat (' VALUE3' ) ;
end;
end;

procedure TStreanmabl eMyCl ass. Witer(ACbj ect: TObject;
ATransport Stream TkbmMW\Cust onTr ansport Strean);
begi n
with TMWd ass(AQbj ect) do
begi n
ATransport Stream Wi tel nt eger (' VALUEL' , Val uel);
ATransport Stream WiteString(' VALUE2' , Val ue2);
ATransport Stream Wit eFl oat (' VALUE3', Val ue3);
end;
end;

The how to useit?

Well firstly make sure that the object is registered in using the kbmM W Regi ster StreamableObject
global method (use the one with only one argument for this type of object).

procedure kbmM W Register StreamableObject(AODbject: TObject)

Then you'll need to get your object wrapped into a specia type of variant aobject variant. Thisis
done using the global function kbomMWYV arObjectCreate.

function kbomM WV ar ObjectCreate(AObject: TObject):variant

Notice that it does not make a copy of your object, it useit directly asis. Therefore do not free your
object until after KkbmMW has streamed it, but do remember to free it then. If not you will have a
severe memory leak. On the server it is often not possible to free the server side instance of an
object after it has been streamed simply because the object is the result of some server side function.
In that case you can instead use the global function kbmMWYV arObjectCreateAutoDispose. Notice
that assigning null to an object variant do not free the object it holds.

function kbmM WV ar ObjectCr eateAutoDispose(AObject: TObject):variant

If aobject is put into an object variant, it will automatically be freed by komMW when it has been
streamed.

To get the object reference back from an object variant, use the global function
kbmMWObjectFromVar.

function kbmM W ObjectFromVar (AVariant:variant): T Object
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To make acall using a TkbomMWSimpleClient you could do something like this:

procedure TFornl. Buttonld i ck(Sender: TQbject);

var
0,02: TM/d ass; // or TStreamabl eMyd ass dependi ng on which way you created your object.
v:vari ant;
i iinteger;
begi n
/Il Create an instance of the object to be streaned. Initialize it with some val ues.
0: =TMyCl ass. Create; // or TStreamabl eM/C ass. Oreate...
try
0. Val uel: =10;
0. Val ue2: =' TEST 10';
0. Val ue3: =10. 00;
/] Call a server function (PUTOBJECT) in the service
/1 named OBJECTSERVI CE (sone custom service created by you).
/1 Notice the special kbnmWWar Qbj ectCreate call.
v: =kbmWABi npl eCl i ent 1. Request (' OBJECTSERVI CE' , ' ', ' PUTOBJECT' , [ kbmMAWar Cbj ect Create(0)]);
/1 The server returned in our exanple another object variant.
/1 A new object instance was autonatically created for us and stored in the object
/1 variant. To get to the object use the follow ng call:
02: =TMyd ass(kbmWADbj ect Fronvar (v)); // or cast to TStreamabl eMyd ass...
try
/1 Show contents of returned object.
SoneLabel . Caption: =' Val uel=" +i nttostr(o02. Val uel) +' Val ue2=' +02. Val ue2+
" Val ue3=' +fl oattostr(02. Val ue3);
finally
/1 1ts our responsibility to free the returned object after use.
02. Free;
end;
finally
/1 Now we free our original object.
0. Free;
end;
end;
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On the server side you could have a custom service with afunction looking like this:

function TkbmWACust onSer vi cel. Perfor MPUTOBJECT(d i ent | dent: TkbonMAD i ent | dentity;
const Args:array of Variant):Variant;
var
o: TWd ass;
begi n
/1 Fetch the object. Notice that this server side object was automatically
/'l created during |oading the client request by kbnmvv
/1 Thus its your responsibility to destroy it.
0: =TMWyC ass( kbmMAObj ect Fr onVar (Args[0]));

/1 Do sone calculations on it.
0. Val uel: =o. Val uel+1;

0. Val ue2: =o. Val ue2+' TESTED ;
0. Val ue3: =o. Val ue3*2;

/! Return the object as result to the client. Let kbmWVdestroy the object
Il instance after it has been streaned.
Resul t : =kbmWWar Obj ect Cr eat eAut oDi spose(0) ;

end;

The great thing about object variantsis that you are 100% in charge of whats streamed and whats
not. Y ou can choose to stream nested objectsif you wish in the Reader and Writer methods.
Further the objects are streamed using whatever transport stream format that has been selected on
the transport. Thus your object could automatically be shown as XML or EDI or whatever if a
stream format of that type is available. The transport stream also contains more functions for easy
streaming of lots of different data types. Finally the object is more memory conserving than with
object conversion which is shown in the next part of this whitepaper.

Remember that since the variant only contains a reference to your object, and not the object itself,
you have to take special careif you assign one variant to another not use use any of them if the
object has been destroyed. Destruction of the object do not automatically empty your variants.

Thus a good rule of thumb isto assign null to your variants or otherwise empty them just before
destroying the object.
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Object conversion

For quite some time, kbmMW have had some pretty smart global functions which could convert an
object to a variant and back.

function kbmM W Object2Variant(AObject: TObject):variant
function kbomMWVariant20bject(AVariant:variant): T Object

Objects are converted to a specially formatted variant array which - in case of an object based on
TComponent - contains the value of all published properties.

The stored data is in the same format as how Delphi store itsform data. It’s Delphi that are in
control of doing the actual streaming.

E.g.

TWMyd ass = cl ass(TConponent)
private
FVal uel: i nt eger;
FVal ue2: string;
FVval ue3: doubl e;
publ i shed
property Valuel:integer read FVal uel wite FVal uel;
property Value2:string read FValue2 wite FVal ue2;
property Val ue3: doubl e read FVal ue3 wite FVal ue3;
end;

procedure TForml. Buttonld ick(Sender: TObject);
var
v:variant;
0, 02: TWd ass;
begi n
0: =TMyd ass. Create(nil);
try
. Val uel: =10;
. Val ue2: =" TEST ;
. Val ue3: =10. 00;
: =kbmM\Dbj ect 2Vari ant (0) ;
v: =kbmMASi npl ed i ent 1. Request (' OBJECTSERVI CE2' , ' ', ' PUTOBJECT' ,[V]);
02: =kbmWWar i ant 20bj ect (V) ;
try
/1 Show contents of returned object.
SoneLabel . Capti on: =' Val uel="+i nttostr(02. Val uel) +' Val ue2=' +02. Val ue2+
Val ue3=" +f | oatt ostr(02. Val ue3);

< O O0O0o

finally
02. Free;
end;

finally
0. Free;
end;
end;
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If the object is not based on TComponent, you have to register the object and two methods which
takes care of streaming the data.

procedur e kbmM W Register StreamableObj ect(AObjectClass: T Class,
AObjectReader: TkbmM W ObjectReader ;
AObjectWriter: TkbmMWObjectWriter);

TkbmMWObjectWriter = procedur e (AObject: TObject; AStream: T Stream);
TkbmMWObjectReader = function (AStream: T Stream): T Obj ect;

E.g.

TWMyd ass = cl ass(Toj ect)
private
FVal uel: i nt eger;
FVal ue2: string;
FVval ue3: doubl e;
public
property Valuel:integer read FVal uel wite FVal uel;
property Value2:string read FValue2 wite FVal ue2;
property Val ue3: doubl e read FVal ue3 wite FVal ue3;
end;

function MyCl assObj ect Reader (ASt ream TStrean): TQoj ect ;
var
i:integer;
f: doubl e;
s:string;
sz:integer;
o: TWd ass;
begi n
/1l Load data from stream
ASt ream Read(i, si zeof (I nteger));
ASt ream Read(f, si zeof (Doubl e) ) ;
ASt r eam Read(sz, si zeof (I nteger));
Set Lengt h(s, sz);
ASt ream Read(s, sz);

/1 Create object based on | oaded data.
0: =TMyd ass. O eat e;
0. Val uel: =I;
0. Val ue2: =s;
0. Val ue3: =f;
Resul t : =o;
end;
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procedure MyCl assObj ect Witer(AObject: TOhj ect ;
var

i iinteger;
f: doubl e;
s:string;
sz:integer;
o: TWd ass;
begi n
0: =TMyd ass( Abj ect) ;
i : =0. Val uel;
s: =o0. Val ue2;
f:=o0. Val ue3;

sz: =l ength(s);

AStream Wite(i,sizeof (Integer));
AStream Wite(f, sizeof (Double));
AStream Wite(sz, si zeof (I nteger));
AStream Wite(s,sz);

end;

initialization

AStream TStream ;

kbmM\Regi st er St reamabl eChj ect (TW A ass, @ Cl assObj ect Reader, @/ O assChj ect Witer);

The object conversion syntax is the same asin previous example basing the object on TComponent.

procedure TFornl. Buttonld i ck(Sender: TQbject);

var
v:variant;
0, 02: TWdC ass;
begi n
0: =TMyd ass. Create(nil);
try
. Val uel: =10;
. Val ue2: =" TEST ;
. Val ue3: =10. 00;
: =kbmMADbj ect 2Vari ant (0) ;

<ooo

v: =kbmMASi npl ed i ent 1. Request (' OBJECTSERVI CE2' , "', ' PUTOBJECT' ,[V]);

02: =kbmMWWar i ant 2Chj ect (V) ;

try
/1 Show contents of returned object.

SoneLabel . Capti on: =' Val uel=" +i ntt ostr(o02. Val uel) +'
' Val ue3=' +f| oatt ostr(02. Val ue3d);

finally
02. Free;
end;

finally
0. Free;
end;
end;

Val ue2=' +02. Val ue2+

Copyright 2001-2003 Components4Developers
http://www.components4devel opers.com



Similar komMWODbject2V ariant and KkbomMWYV ariant20bject conversions are needed on the server
side too, to get hold of the object sent from the client and to return an object back to the client. E.g.

function TkbmWACust onSer vi cel. Perf or MPUTOBJECT(d i ent | dent: TkbonMAD i ent | dentity;
const Args:array of Variant):Variant;
var
o: TWd ass;
begi n
/1 Fetch the object.
/1 Notice that the variant conversion automatically creates an object which you nust destroy
/1 when its not needed anynore.
0: =TMW/C ass( kbmMAWar i ant 2Cbj ect (Args[0]));
try

// Do some calculations on it.
0. Val uel: =o. Val uel+1;

0. Val ue2: =o. Val ue2+' TESTED ;
0. Val ue3: =o. Val ue3*2;

/1 Convert the object to a variant.
Resul t : =kbmWADbj ect 2Vari ant (0) ;
finally
0. Free;
end;
end;

Then which method to use - Object variants or Object conversion?

Its recommended that whenever possible to use Object variants instead of Object conversion since it
gives amore clean implementation, saves memory and allows for the object being transferred to
follow the transport stream format.

Never mix the two methods. If one end use one method to send an object, the other end must use the
same method to receiveit.

This concludes the object transfer whitepaper.

Kim Madsen
Components4Devel opers
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