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ABSTRACT

Recently, software development has a problem such as updating application, maintenance and
reliability. Object-oriented development cannot solve these problems completely. It also cannot meet
requirement of rapid software development. So the concept of “Reusability” that is more efficiency and
reliability than legacy system was used.

Component Object Model Plus (COM+) Technology is one of base technology that can
manage with non-functional requirement. COM+ was developed from COM, which is Component-
Based software development technology, that is language heterogeneity. Additionally, COM+ has other
service that help developer can develop easier such as Microsoft Transaction Server (MTS), COM+
Security.

This thesis is study in developing large-scale system by Component Based Development
Methodology, use COM+ Service, Load Balancing and use service that developed from Enterprise
JavaBeans (EJB) Technology.

Example of large scale system development in this thesis are hotel agency and travelling
agency with reserve package tour, hotel room, bus seat and airline seat by using component based
development rely on Windows DNA Architecture. Languages that were used to develop are Visual
Basic, ASP and ASP.Net Web Services. In part of Airline seat reservation and Bus seat reservation are

use service that develop from EJB Technology by using Simple Object Access Protocol (SOAP)
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4.7 Globally Unique Identifiers (GUID)
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class Math

/
t

e Sumes iy
public:
long Add ( long Op1, long Op2 ) ;
long Subtract (long Op1, long Op2),;
e G
private:
string m_strVersion;

string get Version();
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long Math.:Add (long Opl, long Op2)

{
return Opl+Op2 ;
}
long Math::Subtract (long Opl, long Op2)
{
return Op2-Op2 ;
/

=] J o gy a ' < a <
amataduiilasduiiupunendamans asllilumsnldouamaiu - COM
2 o4 VY Yo 2y Y4 o a s
gouing nansalldsumenlan ldimivauusumosilaves COM

:: A of a o Y 4 J
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class IMath
{
/s Bumesivias
public:
virtual long Add (long Opl, long Op2) =0 ;
virtual long Subtract (long Opl, long Op2) = 0;
%

> 2 < o a 14
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class Math : public IMath

{
public:
long Add ( long Opl, long Op2 ) ;
long Subtract (long Op1, long Op2.).;
%
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amalnlifiaed Math F36nw3 1 vavealiiiniunmsdszmadumesydidiAynga
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494 IMath AaaAo N1317afu1Aa319 vTable ¥09 C++ H 15U aaanduneane 11
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1514 virtual function 1 base Aaaiiluiilavesmseenuuy COM FIUUBINUDN ndua

unsnaaataiilifa vTable RimzRUGANTEA A IMath Nyisianduuninos (data member)
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1 vTable VY CH++ N11U

vTable
pinterface ﬁ _Vptr _—_‘J> &Add()
m_strVersion P &Subtract()
get_Version()

faulsuay Wanduany

x . ' v K %2
implementation Taignunsoudinfals
e wasthimas 3l weedmes Tl

Vtable

q’ =
31/9 4-3 T1082108AV04 vTable

4.9 TUnknown

A ) al (7 3 P ——— = @ sa s
1W9A9dINIaI 1N COM ﬂ@uIWLuuﬂuu IULTNNITABDINIAD ﬂ1§®uWﬁLNuﬂaulﬂ@3[W°ﬁ
k4

A A 2 a d Y a0 a = J $Y
WUIIUAD [Unknown clswjﬂaumaiMmmawmuanwamumm IUnkn/an f38Y
a 7 a 4
Sumnesmas IUnknown Hgailszerad 2 Yszs
ax a T e a s Ay g 2 &
1. AEMIVIATTIUVBINIIN Vlﬂalﬂu% sU’ET?Jl!!‘ﬂEJiLﬂ‘ﬁﬂﬂﬂﬂﬂ1iﬂ'lﬂﬂ®lﬂw&uu@ HIUUTOA
QuerylInterface Wuhnaauil
ag @ 1 da il &2 A °
2. ’Jﬁfﬂ5fl]ﬂﬂ13“If’N‘]f’JWU?JQﬂﬂlliwmuﬂi]'lﬂﬂ'lﬂuﬂﬂ PIWIUDTOR AddRef LD Release N
4 C:dﬂ
HUINu
1 [~
79 1111y Definition ¥94 [Unknown

Class [Unknown

{
virtual HRESULT Querylnterface (REFIID riid, void** ppv) = 0 ;
virtual ULONG  AddRef()=0;
virtual ULONG  Release()=0; -

}

3 ' a s & g 3 s g
[Unknown iludiutsznouves coM sumesiy Futluudvaunsnanara las aaralan

A A P 2 gy A o i o ) 2 Y a
MunAunennsumes et Aded BuWAUA 14 3 WFeA AuuY IHuralviina vTable V9 3
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4.9.1 HRESULT
a L4 7 o '’ ' = v Y
WHeAYDY COM Bumasivlas uaziandu APl aulngezAuanilu HRESULT (uniu
AddRef 10z Release) HRESULT Tu Win32 iionuilu DWORD (32 1in) fussydoyaveanadns lu
= 7 @
Msisunilandu
fingage TueniiladdnininudiSmSedumar diu 15 TaApuIUNNGUUDY return

TAa MiRuTeany uaz 16 Tagamvvendeyasumziinauu

4.9.2 Tunknown::Querylnterface
@ 0 o a " 4 I~ o
159A Querylnterface ﬂmnflumé'naa (Reference) Y01 Interface Identifier (IID) %?mJum
szyAtve 128 1a (GUID) nazauauius s lUndumesuly 15y [Unknown, IMath) Y04 COM
POUING FAIFFINANAUATMINNI AT AINTD FuTuA ¥ 1U0IABIVY void (pointer to a void
pointer)
o & sy 2 ) a s X WYy
COM ammsam manesiay tazmsAumoumessuyy  dynamic 19978 (U509
QuerylInterface IGK) .
g ¢ ¥ A ia s 0y - s & v & 3 gda  a s
COM ®oUIING Faasunauuaosiates 1 sumosulsiull Feeoudnanounamua
warwsumasvlaniuez 1 laaidua Gonmioumasilsaie 4 Taun13i50n Queryinterface Tave 1D
v A4 R AT S I W, S A ’ L vy 2 sa a s a
911 uazeouldnavsauA NuAI9 B edumeITY  ilaalduatunmoumeswlah
=1 4 I o ey
20UIINA luﬁuvﬁuuué’a NITLTUNIUE0A Querylnterface vduvad
@10013 Aaa IMath LiazM3Usza IR CLSID tag 11D
DEFINE GUID( CLSID Math,
0xa888f360, 0x38¢4, 0x11d0. Oxab, 0xSa, 0x0, 0x0, 0x83, Ox7e, Ox31, 0x0);
DEFINE _GUID(IID [Math,
0xa888f361, 0x58¢4, 0x11d0, Oxa6, 0x8a, 0x0, 0x0, 0x83, Ox7e, 0x31, 0x0);

class IMath : public [Unknown

/
t

public :
virtual HRESULT Add ( long Opl, long Op2 , long™ pResult) = 0,

virtual HRESULT Subtract (long Opl, long Op2, long™* pResult ) = 0 ;
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1l0991ANUDS COM NAvefuanin HRESULT nnaimson
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4.9.3 IUnknown::AddRef t1az IUnknown::Release
@ [ a L3 < ° a

Ms3ams¥ITiavornen Tntiuai Taviuson AddRef (iag Release 1avilnd COM Aow
-~ =4 J a a o & 0 a t4 a "’ a [t =3 o 1= AAaa °
Twisue  sinavsumesmaduaazdumes maorndanenuvatulpaioua 330N

. A g ga sa s g a s s A v g 7

reference counting Tauiiie lnaduasindadsumes sizmuauanines uazile lnaioua vuns
- @ e s g ' v s v A P s = -~ 3 73 ° a
Mausudumesavzans AR ganoilioninesanalng 0 Aou InuANINIAIuA 0

[ c‘: @ ' 2 Y a ts 7 S o i : A ' N A A v 3

1y §10613 Math Amasaasedimmimesmoly TauA1001973%991 m_ref oAU 1y
- P ¥ A P2 @ 4 JY  a P )
Sumediyasdounivauanine;  uazlaaduadoason  IUnknown:Release 1ioaunmilaiiu

Sumos v

extern long g _10bjs;

class Math : public IMath

/
public:
HRESULT QueryInterface (REFIID riid. void** ppv)
ULONG  AddRef() ;
ULONG Release() .
HRESULT Add (long Opl, long Op2, long* pResult ) ;
HRESULT Subtract (long Opl, long Op2, long* pResult ) ;
Math();
~Math(),
private:
DWORD m_ref;
%
Math::Math()
{

m_ref=0;
InterLockedIncrement(&g_lObjs),

/l

Math::~Math()

/
l

InterLockedDecrement(&g_lObjs),



HRESULT Math::Add ( long Opl. long Op2, long* pResult )

/
i

*pResult=0pl+0p2 ;
return §_OK;

!
J

HRESULT Math::Subtract (long Opl. long Op2, long* pResult )
{
*nResult=0p2-Op2 ;
return S_OK;
3
3

HRESULT Math::Querylnterface ( REFID riid, voi** ppv)

!
“ppy = 0;
if ( ritd == D _lunknown || riid == [ID_IMath)
*ppv=this;
Hppv)
’
AddRef();
return S_OK;
}
return E_NOINTERFACE ;
/
ULONG Math::AddRef()
{
Interlockedincrement (&m_ref);
return m_ref;
/
ULONG Math: . Release()
{

if ( InterlockedDecrement ( &m_ref)==10)

S
l

delete this;

return 0;



return m_ref;

4.10 U5219MU93 COM server
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4.12 Class Factories
A a s A 2 o o v 2 Y Y
COM MHUADUINBIINFUINTTIUYD IClassFactory FafarulinnaouIniuadeussy )

class IClassFactory. . public [Unknown

/
l

public:
virtual HRESULT Createlnstance ( LPUNKNOWN pUnk, REFIID riid, void** ppv)=0 ;

virtual HRESULT LockServer (BOOL fLock) = 0 ;

= 2 g4 79 < o 2
Aa8 Factory 1111 COM nou Tnifiud filgalszasd 1 lumsadhs coM aouTnitiuadion

9 luneuTwiiudluuila q (DLL w38 EXE) A0l A IUBUNUAVDIAMNE factory FINTY

-

Y < Y
msadenoyTwiiug ldninmeuen
IClassFactory 1210509
Yy a < 2 ¢
Createlnstance  : @319 DUAUNUTUDI ABY TWIHUA
o 4 P q Y i ' o o Y
LockServer - lnaiduda15a lock binary file 1indogTumiseanudr v lv

v < ya &
f’ﬂlﬂﬁﬂﬁ573ﬂ'€)3\lIWLuu@ﬂﬂﬁjﬂJu



extern long g _Locks;

class MathClassFactory : public IClassFactory

{
protected:
long m_ref;
public:
MathClassFactory(),
~MathClassFactory();
// IUnknown
HRESULT Querylnterface (REFIID riid, void™* ppv);
ULONG AddRef() ;
ULONG Release() ;
// IClassFactory
HRESULT Createlnstance (LPUNKNOWN pUnk, REFIID riid, void™** ppv) .
HRESULT LockServer (BOOL fLock),
¥
MathClassFactory::MathClassFactory()
{
m_ref=0;
/
MathClassFactory::~MathClassFactory()
{
2 4
MathClassFactory: :Querylnterface (REFIID riid, void™** ppv)
{
ppv = 0;

if ( riid == [ID_Iunknown || riid == IID IClassFactory)
*ppv=this,

if(*ppv)

{
AddRef();
return §_OK;

/
return E_NOINTERFACE ;



}
MathClassFactory:. AddRef()

{
return InterlockedIncrement ( &m_ref) ;
K P
MathClassFactory:: Release()
{
if ( InterlockedDecrement ( &m_ref) == 0)
{
delete this;
return 0;
/
return m_ref;
}

HRESULT MathClassFactory::Createlnstance ( LPUNKNOWN pUnk, REFID riid, void™* ppv)

{
Math* pMath,

HRESULT hr;

AN
pMath = new Math (),

if ( pMath ==10)
return (E_NOINTERFACE );

hr = pMath->Querylnterface( riid , ppv)

if (FAILED(hr) )
delete pMath;
return hr;

}
HRESULT MathClassFactory:: (BOOL fLock)

{



if ( fLock)

InterlockedIncrement ( &g_Locks )
else

InterlockedDecrement ( &g_Locks):

return S_OK;

=

(aasaonTnduidoinsaad  facory saiuneuTmiiudluui  Sedesdailidine
Aane factory 1audIMiy DLL fiudes export 2 Wandu Wufie  DIIGetClassObject 1@z
DIICanIUnloadNow @3u EXE 3¢ register A1 factory Tauly COM API ‘ﬁc‘lﬂfi) CoRegisterClassObject
Tuieiaezld IN-process server Fal% Haniu DIIGetClassObject
long g 10bjs:
long g Locks:
STDAPI DliGetClassObject (REFCLSID rclsid, REFIID riid, void™* ppv)
{
HRESULT hr;
MathClassFactory *pcf:
pef=0:
3 I9aa T CLSID Ataanis Twnen Initudiinso T
if ( relsid != CLSID_MATH)
return (E- FAIL);
pef = new MathClassFactory();
if (pef==10)
return (E_QUTOFMEMORY);

hr = pcf->Querylnterface(riid, ppv);

if ( FAILED(hr))
{
delete pcf:
pef=0;
/

return hr;
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STDAPI DIiCanUnloadNow(void)

{
if (g _Objs || g_Locks)
return S FALSE
else
return S_OK;
}

o @ q o -~ =
M5 export Handulu DLL 1A Tavad1auvlu server.def

LIBRARY "SERVER™
DESCRIPTION “SERVER Windows Dynamic Link Library”

EXPORTS
DllGetClassObject PRIVATE

DIICanUnloadNow PRIVATE

4.13 The Registry

i s g a a ' -~ = J ey
Windows registry dxiiufafilduond com aeuTmiiua Aiegila

A o w A

Key fidifiyfio CLSID Fuifut key 600493 HKEY._ CLASSES ROOT F3zoFuronanon i

v
@

=] o da
IHiuAnnFINAAA U ZUY

1 I~ @ 1 = = q aa =
ao'luiflusredverldndotgnansiioulustansvaszuy

REGEDIT

HKEY CLASS _ROOT\Math.Component.] = Math Component Description

HKEY CLASS_ROOT\Math.Component.I\CurVer = Math.Component. 1

HKEY CLASS_ROOT\\Math.Component. \CLSID = {4 888F3560-38E4-11d0-A684-0000837e3100}

HKEY CLASS_ROOT\CLSID\{A888F3560-38E4-1 1d0-A684-0000837e3100;} = Math Component Description
Component

HKEY CLASS_ROOT\CLSID\{A888F3560-38E4-1 1d0-A684-0000837¢3100}\ProgID= Math.Component. |

HKEY CLASS_ROOT\CLSID\{4 888F560-58E4-11d0-A684-0000837e3100}\VersionlndepentProglD=
Math.Component

HKEYACLASS_ROOT\CLSID\{A888F560—5<S’E4-1 1d0-A68A4-0000837e3100}\InprocServer32 = c:\serveriserver.dil
HKEY _CLASS_ROOT\CLSID\{A888F3560-58E4-1 1d0-A684-0000837e3100}\Notinsertable



@ s = g 3
3 ussvansmuAszyueans 1sunsuues  Component CLSID yoanou Tntiudiu
' [ 1 ° ; 1 ° o A I~ Y ' @
GUID ualid1usen1saain COM a8l ProgID #ad1uaen1adh us31iai 3 1umMsvugves CLSID N

ProgID
Vv dio

' Y ! = g ¢ ¢ 2 ,
TagamaihidoyaiidiyvosnonTniudiozuoniidivesnoulniiug FainedIu

o

InProcServer32

4.14 COM Activation

1 5udu coM Tauisonlandu Colnitialize

EY

aaiudld CoGetClassObject 13i3unmAmA factory BHmIWA (521 CLSID) MAKY

8]

4
s o [ =] S ac "
service control manager (SCM) 3&U1 CLSID Tyminfavosnon Twitiua lyus Tu registry

= @ < d :
LazaziSonTlanFu DIGenClassObject YDABN INIHUATIY

(%)

aouTniiudlasunme fctory Sunosiwotiiines a5 unilandu Createlnstance (321
1D doams) eatsdudunuduoinon Tniuaasa g
4. lnadud release AAIE factory Sumos ey
5. lnadudannsoldwseavesdumesla 18
vnetyg Hafdu CoCreatelnstance Suilat i s nnsauazIn Ageums A 2-4
aoldusrotnifaveslnadud
int main()
{
Coinitialize();
IclassFactory* pcf;
HRESULT hr = CoGetClassObject ( CLSID MATH, CLSCTX_[NPROC, NULL,
1D IclassFactory, (void**)&pef);
TUnknown™ punk;
hr = pcf->Createlnstance (NULL, IID 1Unknown, (void**)&punk),
pef->release(),
IMath* pmath = NULL, -
hr = punk—>Quezy1ntezface ( IID_IMath, (void**)&pmath);
long result;
pmath->Add( 5, 10, Kresult);
pmath->Release();
CoUninitialize(),

return 0;
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4.15 COM HazANUDAILADNIM
{0 q v 2 a s o
coM Tsmm e Tusunsulagnnimudledumesinesuas coclass 1iufio Interface
) 4 T .
Definition Language (IDL) %3 IDL 6350 UUAYUNI1INT RPC A
¥ MY a wva v Y @ a =1 o [
IDL 19 syntax uyv C ua lamugueantausednldimmziumseTuonou Tntiuauaz i
Y a . a a v o Yy oA ) 3 I

181y attribute NuanfiamIwwo WoyavzidmTosansinon Tnmiiudaie

#190619 IDL
import “oaidl.idl”

import “ocisl.idl”

[
object,
uuid(a888f560-58¢4-11d0-a68a-0000837¢3100),
dual, -~
helpstring(“IMath_interface”),
pointer_default(unique)
]
interface IMath : Idistpatch
{
HRESULT Add ( [in] long, [in] long, [out, retval] long™ pResult);
HRESULT Subtract ( [in] long, [in] long, [out, retval] long* pResult);
I
[
uuid(a888f506-58e4-11d0-a68a-0000837e3100),
version(1.0),
helpstring(““Math 1.0 Type Library”’)
]
library MathLib
{

importlib(*‘stdole32.tIb "),

importlib(“'stdole2.tIb”),

[
uuid(a888f561-58e4-11d0-a68a-0000837¢3100),

helpstring(““Math class™)
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]

coclass MathComponent

{
[default] interface IMath;

},.

4.16 Microsoft IDL Compiler (MIDL)
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4.17.1 ADUINMINUA
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Proxy-Stub 921111 compile 1¥1 DLL d15um 371 Marshalling
C / C++ header 1114 implement Y11 COM server #1135 visual C++
Type Library iy implement 11 COM server @115V visual Basic, visual J++ (Qz 71¥)

A
U

5.11 2981971515914 DCOM

5.11.1 §7@814 IDL Source

// KengExeServer2.idl : IDL source for KengExeServer?2. dll
/

// This file will be processed by the MIDL tool to

// produce the type library (KengExeServer2.tlb) and marshalling code.

import "oaidl.idl";

import "ocidl.idl";

[
object,
uuid(F8E231C0-B2A40-4189-848C-50D0C6932E2F),
dual,
helpstring("IWork Interface"),
pointer_default(unique)
]
interface IWork : IDispatch
{
[id(1), helpstring("method Echo")] HRESULT Echo(fin] BSTR* in, [out , retval]
BSTR* out);
[id(2), helpstring("method Deposit")] HRESULT Deposit([in] int amount);
[id(3), helpstring("method Withdraw")] HRESULT Withdraw([in] int amount);
[id(4), helpstring("method GetBalance")] HRESULT GetBalance([out, retval] int *
amount);
[id(5), helpstring("method GetComputerName")] HRESULT GetComputerName([out
, retval] BSTR* out);

[id(6), helpstring("method Commit")] HRESULT SaveState(),
[id(7), helpstring("method Rollback”)] HRES ULT RestoreState();
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[

uuid(CCB41427-0838-4 AAC-A9FC-0ED05811FAC2),

version(1.0),

helpstring("KengExeServer2 1.0 Type Library")

4
library KENGEXESERVER2Lib
{

importlib("stdole32.tlb"),

importlib("stdole2.tIb");

[
uuid(96002643-DD31-424A4-913F-8FDOE464921B),
helpstring("Work Class")

J

coclass Work

{

[default] interface IWork;

%

%

5.11.2 §10819n15 Implement COM server fI8A1H1 CH++
{19019 Header file 7181 C++
MIDL_INTERFACE(”F8E23]CO—BZAO-4]89—848C—50DOC6932E2F”)
IWork : public [Dispatch

{

public:
virtual /* [helpstring] [id] */ HRESULT STDMETHODCALLTYPE Echo(

/* [in] */ BSTR __ RPC_FAR *in,
/* [retval] [out] */ BSTR __RPC_FAR *out) = 0;

virtual /* [helpstring] [id] */ HRESULT STDMETHODCALLTYPE Deposit(

/* [in] */ int amount) = 0;

virtual /* [helpstring] [id] * HRESULT STDMETHODCALLTYPE Withdraw(

/* [in] */ int amount) = 0;
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virtual /* [helpstring][id] */ HRESULT STDMETHODCALLTYPE GetBalance(
/* [retval][out] */int __ RPC_FAR *amount) = 0;

virtual /* [helpstring][id] */ HRESULT STDMETHODCALLTYPE GetComputerName(
/* [retval][out] */ BSTR _ RPC_FAR *out) = 0;

virtual /* [helpstring][id] */ HRESULT STDMETHODCALLTYPE SaveState( void) = 0;

virtual /* [helpstring][id] */ HRESULT STDMETHODCALLTYPE RestoreState( void) = 0;

11131 implements @t Coclass
class ATL_NO _VTABLE CWork :
public CComObjectRootEx<CComSingleThreadModel>,
public CComCoClass<CWork, &CLSID_Work>,
public ISupportErrorinfo,
public IDispatchlmpl<IWork, &IID_IWork, &LIBID KENGEXESERVER2Lib>

public:
CWork()
{
iBalance=0;

iBakBalance=0;

DECLARE_REGISTRY RESOURCEID(IDR_WORK)
DECLARE_PROTECT FINAL_CONSTRUCT()

BEGIN_COM_MAP(CWork)
COM_INTERFACE_ENIRY(IWork)
COM_INTERFACE_ENTRY(IDispatch)

COM _INTERFACE_ENTRY(IS upportErrorinfo)

END COM_MAP()



// ISupportsErrorinfo

STDMETHOD (InterfaceSupportsErrorInfo) (REFIID riid);

// IWork

public:
STDMETHOD (SaveState)();
STDMETHOD (RestoreState)();

STDMETHOD(GetComputerName)(/*[out , retval]*/ BSTR* out);
STDMETHOD (GetBalance)(/*[out, retval]*/ int * amount);

STDMETHOD (Withdraw)(/*[in]*/ int amount);

STDMETHOD (Deposit)(/*[in] */ int amount),

STDMETHOD (Echo)(/*[in]* BSTR* in, /*[out , retval]*/ BSTR* out);

private:
int iBalance ;
int iBakBalance;
i
// ATL wizard code
STDMETHODIMP CWork::Echo(BSTR* in, BSTR* out)
{
// TODO: Add your implementation code here
*out = *in;
return S_OK;
}
STDMETHODIMP CWork: : Deposit(int amount)

{
// TODO: Add your implementation code here
iBalance += amount,
return S_OK;

}
STDMETHODIMP CWork: : Withdraw(int amount)

{
// TODO: Add your implementation code here

if(amount > iBalance)

44



return Error("not enough money");
/
iBalance -= amount;
return S_OK;

/
STDMETHODIMP CWork::GetBalance(int *amount)

{
// TODO: Add your implementation code here
*amount = iBalance;
return S_OK;

}
STDMETHODIMP CWork::GetComputerName(BSTR *out)

{
// TODO: Add your implementation code here
CComBSTR p;
char tmp[10];
unsigned long x = 10;
::GetComputerName(tmp,&x);
p-Append(tmp);
*out = p.Detach();

return S_OK;
/
STDMETHODIMP CWork:.:SaveState()
{
// TODO: Add your implementation code here
iBakBalance=iBalance,
return S_OK;
}
STDMETHODIMP CWork::RestoreState()
{

// TODO: Add your implementation code here
iBalance=iBakBalance;

return S_OK;

45
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g 5 a [y g A o @ { 3
Hovidnszoznile Tuvazi@oaiu HIML feglifmunmsuazmsdsun/aouTasauerdenvean

XML tag HTML u15aufunaieiiy XETML dumn1dauunu

7.5 159319 XML
Yo o @ x:{ @ 4’1 U
xML gaaaldiunmddglugsidudnavesmsdomssenialusunsy msz

510 AT eI 1Tz AU Tagl9aueuIs0ues XML SOAP tag HTTP 49
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@

v hililymidy firewall ms12 HTTP 19 port 80 TumsAadedoas fidedeteveslnd xML

<?xml version="1.0" encoding="UTF-8"?2>
<?xml-stylesheet type="text/xsl" href="show book.xsl1l"?>

Proleg <!DOCTYPE catalog SYSTEM "catalog.dtd">
| <!--catalog last updated 2000-11-01-->
[<catalog xmlns="http://vwww.example.com/catalog/ ">
<book id="bk101">
<author>&#71; Abercrombie, Kim</author>
<title>XML Developer's &f#x47;uide</title>
<genre>Computer</genre>
<price>44.95</price>
<publish date>2000-10-01</publish date>
<description><![CDATL[An in-depth look at
Document — creating applications with XML, using <, >, ]]> and
Elements gamp; .</description>

</book>
<book id="bk1l0D9">
<author>Kress, Peter</title>
<title>Paradox Lost</title>
<genre>3cience Fiction<!genré>
<price>6.95</price>
<publish date>2000-11-02</publish date>
<description>ifter sn inadwertant trip through
@ Heisenbhery Uncertainty Dewvice, Jswes Salway discovers the
proplems of being guantum.</descriptiond>
</book>
</catalog>

Ui 7-1 freeaTvld xmL

¥ < v ' A
1NN XML 3215200 Ud90 2 daufo
VoA o A o ' o ad .
1. euiidu Prolog Tavussvinisnazmioumsdszmemialaan XML #iidu version 1
' N, £] =1 {
Fuihu version fagiu uazdusdosmsliannsonaninimn’negld fvzdeadou encoding 1
. . = By . 9 4 A o
encoding="windows-874" aUsIIARANIVTUMS link file XS 19137 Tu1Wd XML iedagiuuy
A o i s Y 1w v 1 g
msuaana nlounuiist link I8 css Wunwedagy HTML veus1) vssiadew s
° ¥ kY A o VoA o 1 aiy I '
smuagiuuuvesIWd XML Igadesmuiidimualy DTD wie'li Hdeslimsiuguil fmseh
A a ' U ¢ 4 ] =
rnsai@Arauag @1l XML veustldamseule Fadusildveusiau@ennoz 1l
' a = @ ¢ g a o @
fymezls uadusidesdinmsuanaoudeyadu Fanvzldgiuuu@ondu Tav DTD ewiduda
o J
smuazuuunugndosves 1id XML (Well Formed)
' A g ! A g 1 I~ !
2. @iy Document Elements fodauiiiludeoya Tavszutedoyaifiudiug Wu
= A ' Y 2 [~ @ '
clement 1AY element UUGADLITUN Root tag 130 Tnuaul udrtenesuanilulnuagn a0

El a g a < ) ' <
A19unt 131927 catalog 111 Root node azli Tnuagmitli book uaaziay uazlulvuagafainse
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a [ ey [Y] ' [~ a . E) A o
921 element 600 q 1ddnMuAINABINS tazluuAaz element D199z attribute lAMiouiulay

wzoglugl " " 9In@1eddanu 15119 attribute id 1TUAINLN book UAAZIAY

7.6 VoAI352 UM 5IVEH XML
b
Tumsadraenms XML Iveni55231 dane 1Uil

A g Y ) 3 v ' ' Y A
WoraunnuazAnaunnaiuaue 1¥u <p> 8NUIN 1 </p>

=3 n’: o @ 1 [~ : 4 @ .. ]
- Tuunnves XML Wy dnysar Inguaziamiuinnuuanaiaiy (Case Sensitive) 13U
<Ticket>v2 limilouny <ticket>
o 4 3 ' ] o w o v 2
- mssamsiSeadumiainves XML deudlulumudidy Aeduiludeadlanaztaiy
¥y
299 1) iU <b><i> Yoarmilaziudmumazidos <i></b>
o, Yy a a g & ' =] v Yy g a g
- $uiludeaii Root Tag TauTiuningnouq agluravewynuuil uazdumngniiuninnaiu
< g 3 ' [~ (0=} =1 Y =
Lmnnamﬂn:ﬂmaglﬂmm molunsovveaunngn g lulimsinagldmioulu
HTML

- attribute  ¥93 XML desag - mwlunseuveuniesnueiluny () awe

v ¥
oAU Browse 91ati luTUsunsu Intemet Explorer vz ldnadnsasgy

R Pras A OfEIABS et A C O Z_SvTrl - meﬂllkunet Enplater.
oAk BB Bea’ Faeos Took Hep U Lo DT
';APBadcv-b",alJﬁﬂlﬁku:h {2jPaetn. \Jl‘h!uy é'dﬂ g
;| ackrems [ capy me-mmiethe‘ﬁmw Svnd
ITERT R T T Ths S | A b R AR kel J BB P § PR B 5D

=hanl varsion="1.0" ancodiyg="mirdows-874" T
- IR
- £nota rac_nuriser="0d2">
vilasler B 1300 Sdntas
210541 BHNG 2105
wiromzudu fromz
=hwadng>msiain Medacheal Tiyg gaegheadegs
chody»MrTEy BettmEa s inmrueniilnnessanatrrnans Sneonbusiegoodes
P ) L=
- gnobe rec_number="002" >
sdaves kD A1d 0 AMdares
clorsthig/to>
2 TrCsn s Toe s =T arnes
sheesingaErieuudrc nadngs
sbodyed e Tt Graar h}m“:mmumﬂmnuummu by
wiotes
PR T way

Py v d
3 U7 7-2 Na@Ws 210 Browse gﬂuﬁ/suns & Internet Explorer
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7.7 3105121 1n5903 199880 1TIUY DOM Has SAX
o a o a % Y & a A Yo o ﬂ ) 0 &
TumswannuewnanduTaoimsi XML 1d1Fuiu damiengianniudussaine
o 4 ' =4 ar
MIMTa (parse) 1BAMS XML msziieannninlsunsuszueuiuenmsiduiivadnyss
¥y » .
sssuaq Wiy i13adeainmsdouTusunsumeliuewnainduansadhle Idiuenans xmL
a o ) v A 4 3 7 a ' s o
vous1msdalaseadudlusonls lasdanis l¥lumswisaeonaisisezSun M1 myos (Parser)
@ ' ] Y o
R0 H ML WAY 51a15 01911515 Intemet Explorer 1 1diuiona1s XML vo4
v 4
15718 ilesninTusunsudl 1TmsiaTusunsumswesion 13 ludioguds Sund1 Microsoft XML
<2 Y ° o Yy a s s A o a o
Parser 15139 @09 AsAIMUAMI S19Bams cases milounariisuloulUsunsunag T
.w a A [ v ' o 9 '
Tuilagtiutnasgmniedsnmmdng of 2 sdnlumsmsmends XML ldud DOM
. 2 ] : chdyl ga U by [
(Document Object Model) 113z SAX(Simple API for XML) #1111 2 35HiasnTyaauazynnoueylu
@ ] 2 4 o v v Ny Aq v & ae
Fiee mslFaudedusunnudesns lums ldnuveennamFunldionars XML Wunn

o o
Mz AuALIsMI lauafige

7.7.1 mswmismenans XML Taal¥ DOM (Document Object Model)
XML DOM 1ifu API (Application Programming Interface) @113 UOAMNT XML FavzRmua

' = Y X Y o ' /gy £ ¥ aa 3y
NMBNAT XML 3ZUNITIVIN fﬂii{lﬂ(ﬂmlazﬂ’liﬂﬂﬂﬁﬂN’] vlﬂE]UNvl‘iUN AWITNITLUUY DOM d
vy
fn

Fanezasod lluTnseadeseauaagueaenals XML 18 sauisdamusamiy av wazu
aa U Y Y
ludamuAa199 vedenas Inonaau
a a o P
poM hunasgiuves wac lastidhwmunode desamisoasiedumesivaiiduusas
Y Vo a o yy
Tunazezaes1Fladuuenwimiu lanainnais
o Ay oA A a o oa & A o
M57119IUTe DOM 5 uduiie 11stuns unsorenwalRTUIs unWIs maes a3 Tnaa

1 T ° a 4 < a < °
N3 XML 1gmitenaiwesnsuiaines eendisgnIvnamaiaSouioouds DOM Avzi

Y

T Tsunsuannsadedonan lFnunseduiuaie Audeyald
DOM aiiyuyed ligaenats XML Hulnsaad1auuuduldl (Tree) TavszAuuugavens

S ' & Aa J o ' g aa g ;’,’ ' aa
1519256791 documentElement #DamUGAINANIzUANTIVIDBN IiTuBAIIUAtRYY daud 1 B]

¥ v
mudvu 1y Fus1Eondn Tnuagn (childNodes)

Y

"
2INENTT XML NIl 0azidunanesuagil
<tree>
<root>
<brance> brance 1 </brance>
<brance> brance 2 </brance>
</root>
</tree>

U 7-3 freenalvla XML
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¥y
[

DOM zupaenasiaduiiuns deife

<tree>

<root>
<brance> <brance>
brance 1 brance 2

3171 7-4 DOM Tree >

9AIAHYEI DOM

¥

d = A 4 Yy Y a2 3/ i (g
o Tsunsuaswiimenmsifivansufion e DOM lAad1amivunmm) niiunee
oglumienudaaepsuniusinsdeonidn  iazluvnzinieglumisonnud
=3 Y a2 9 A an Y v <
Fnmmsaditdeyanegmeluns v taiE,

o FoyanaduunivsmiddeyaiRannuduius vldmsGonlivildne

Y]

Y

9AdeBvad DOM
ad = ] o Y Y = ° Yy a '
e Junsainenanivmalvauazdudon myaimseildn wazAumieniu
ORFURL)
@ ° v I T
o Himmnlsunsuiuihuazdoudilaialnssadrslasswveaenmsifuedied 3
a Y 1 | a,
wransadoultsunsulasld pom 18 nanfeludauveamsdion1dadieds

vy
N15U93 DOM 1 %Zﬂﬂ‘u‘fl’ﬁEJTJLLﬁ%QGU'IﬂE)gW@ﬁiJﬂ’Ji

7.7.2 m3wrimenas XML Iagl¥ SAX (Simple API for XML)
g Ad v ° S A a P ' M 9 P |
SAX ﬂju API NUANHUSNMINMNIUNADINDULIYANITU (L‘Buﬂ’lii@ﬁﬂ]@‘“ﬂgﬁ) 1?1“'] LNAYU
B4
ﬂgﬂlgﬂﬂiﬂlﬂaﬂﬁ‘ﬁN']'LlLLU“U‘L!’ﬂ event-based model ﬂ'ﬁ'nﬁ@ SAX %Zulllllﬂ'ﬁﬁ%j"NﬂTWTJN‘U‘ﬂ\i
] ' o a 9 ' A a o a ) P
l’t‘)ﬂfﬂﬁvhﬂ@umﬂ’ﬂ L’anmsuuﬂmaﬁsnﬁ]uamﬂi LUBDLUBWNAUAYUUNITIDIVDUIIVTTIIITU
° o 7 A : @ a o
W3 oMNUMUINAMIBIVBINSINITAF (parsing) Tufaonndingu
HEIMITINUDY SAX 92U URBIAS UG UIAL YA AUGATOUBAAITHAZ VDI DL UALIN
2 A Ay ' 3 o 9 Y =2 9 Y ' =2 a
HU !lﬁzﬁ]xﬁuqﬂlﬂWW&’ﬁQ'ﬂﬂﬂQﬂﬁW]'luu ‘VHGI“H SAX L"lﬂﬂ\‘l‘llﬂyﬁvlﬂ\‘l'lﬂﬂ’ﬂ DOM F3U3INMIIveY

o ' ' v o Y s { '
Tosunsuivlddendn LWSwnaamaga‘luaﬂymzmumma:mmmwwsm'e)ﬂmsﬂﬁﬂmm“lwﬂg
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1o ' o da o : vy ' av 2 a Yo
mpphsnumisanuifitenld dafuldsunsuszugndeyalngs narwusindeionlsis

¥
~

u
; »
1INBNAMNT XML Niivaz@duadaniualsi
<tree>
<root>
<brance> brance 1 </brance>
<brance> brance 2 </brance>

</root>
</tree>

U7 7-5 faeenalnld XML

v a o o sa Y e
SAX i]:ll'f)Qlﬂﬂﬁ1iﬂ’1ﬂﬂuulﬂﬂagﬂiiﬂﬂ Gluaﬂﬁm5lﬂﬂﬂ’liml‘lﬂlﬁu PNU

start document

4

start element: doc NWITTHONAT

. A -
start element: elementl SauaUssRalsh
characters: Value 1 p . )
end element: elementl IUNUITNATANIY
start element: element2 T T eR
characters: Value 2
end element: element2 @

end element: doc v
end document

3N 7-6 SAX Event

@ ' o £y Y I~ 4 3 awva 9 @ 1 Y
AIDUNNITWITAUUD SAX VAU UNTWITANUDNENS Glumaﬂ;]ummmmnvlu"lﬂumi
7 > A v 4 v vy g an ¢ 2 y
WITTONTITNIVUA lll@li'l‘lﬂ"llﬂyﬂ‘ﬂlﬂﬁ@ﬂﬂ']illﬁ’li'lﬂi]%ﬂ{m AFMINITTULY SAX ‘1]\'17]1\‘1'111"19]

1 =1 = Y1
at195295 wazwou Tsunsy Tdhounn

AAUVBI SAX
Y 2 Y Y1 g
e hiadoyalddinaziing)
a Y A Y 2 Y o Y]
o Woulisunsuldie dleannmaddadeyaiiudnvazduass
Y 1 o ¥ Y K2 Y A aa ' ' &
e IFmitsanudiios musahtadeyanieenasnivinalnanimiiennus
pr A v
NvounTDI 1A
98I SAX
' o @ s £ 3
o lyansovenanuduiuivesfeyald

ax Ay 1 a a a < a i
o Huismsiludestisz@ninmmndumsdhddoyanutens
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unn 8

SOAP

8.1 uuz11 SOAP

SOAP (Simple Object Access Protocol) HuTnsTaneanly XML 1i‘luﬁu§m o l¥senaing

= J a o a [ ] & a - Y
aoulwiiug uazlonwaindusmsafadefuiIu HTTP Fauilumnasgiuduaesiia Tns lanoald

diesnnmsdeassennauennamiu  dudssudusemsiannuennainduuusuaesiiia
Huethann  useRWAIRFUIUNTZOAUTNY  (distributed  application) Tuilogiiuld  Remote
Procedure Call (RPC) A0@15iU5e131900U130d 15U DCOM taz CORBA ¥lu'ld1dmesaiRuaiu

a s S o TS e 2 o e /2 Y a
HTTP fiduwesamaspiudmsivliusmstu dulu ree SainmlSuldiusumesiialann wazi
Hymmeduanuasads Tsaduazwiendizivines s hiveulvdsdoyartiaiildnnd 354
A 1 A qY = o a s g s as s a & v
annneld HTTP msizunveusulasdunesifinuiwes LaziFs wiesNNrila 41 SOAP gnasIa

A 9 ad

yuwe l¥lunsail

Yy 4 aA v‘g @ < L4 = a

Jofv0a SOAP nfo SOAP lududusenlwsiuamalulad uazniwimsdoulysunsulas

a Y A ayy
ﬁ’]lniﬂl‘“ﬂuulﬂﬂ’lﬂllaxﬂlU’lﬂlWﬂJW]iJvlﬂ

8.2 duilsznouves SOAP
SOAP waireldlenseives XML Tumsad1e Uszneudin 3 Badiumnasgu e SOAP

Envelope, SOAP Header 116z SOAP Body

The complete SOAP Message
Standard HTTP and SOAP HTTP Headers

—— <Envelope> encloses payload
— <Header> encloses headers

= |ndividual headers-
<Body> contains SOAP
Message Name & Data

XML Encoded SOAP
Message Name & Data

Uil 8-1 In59a319v09 SOAP
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SOAP wenwe vzauilulimungil
- ﬂddd s Y maa d Ja
Envelope Iudailiuanoguuga avalidaliuaiiiaus
adg J a
B Header 9199zin50 lulinla lmﬁmé’fmﬁ‘lu child element 13NUB Envelope
vy %
B Body foaiilu child element 113AVDY envelope 130 header
b ’
#10019994 SOAP e #0019%iA10 GetLastTradePrice SOAP Request Nl 1183 StockQuote
service 52N UAIBTATINIT NS symbol LaZAUAT float NALUITL SOAP response  SOAP envelope
element BYTIYAVUAVDUDNAS XML XML namespace 1910 floafumsduaiues SOAP identifier

SOAP request azitludail -

POST /StockQuote HTTP/1.1

Host: www.stockquoteserver.com
Content-Type: text/xml; charset="utf-8"
Content-Length: nnnn

SOAPAction: "Some-URI"

<SOAP-ENV:Envelope
xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<SOAP-ENV:Body>
<m:GetLastTradePrice xmlns:m="Some-URI">
<symbol>DIS</symbol>
</m:GetLastTradePrice>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

& o A
SOAP response DETSIATERAY

HTTP/1.1 200 OK
Content-Type: text/xml; charset="utf-8"

Content-Length: nnnn
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<SOAP-ENV:Envelope -
xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>
<SOAP-ENV:Body>
<m:GetLastTradePriceResponse xmlns:m="Some-URI">
<Price>34.5</Price>
</m:GetLastTradePriceResponse>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

uensimiulu SOAP wansy 923 1¥ XML namespace )09 BaIIUA lWDAITIZYUAUAIY

namespace namespace i)xgﬂﬁmuﬂiﬂuﬁf xmins attribute A311

<SOAP-ENV:Envelope

xmIns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/">

¥
I

' vy v2 v oy 2 e VY o
uanan ligean s 1 uRUAI0 namespace AaNTaM 1A Aall

<Envelope

xmlns="http://schemas.xmlsoap.org/soap/envelope/">

8.2.1 Envelope
aa 3 ¢ dq ¥ Y a
envelope element Lﬂuaamumuuqmmmnmi XML nFuaasuaiy 919152 NOUABUDANT
a J 3
9 Ao envelope namespace 1A% encodingStyle
LY
1. Envelope Namespace — SOAP waavziaados 3u1auld namespace V99 envelope
. yd g
element namespace %:gﬂm"lﬂalﬂwumu envelope, header 118 body element
v e e aa s
2. EncodingStyle Attribute — 1511aA377F serialization Y99 SOAP IHIFY HOANITIALINTD
ay v aad d a o Al o . o o A
n"lﬂ“lunﬂaamumamzuwaﬂu content UDIDAUUUAUULLAY child element INUUAVDIUUN

15z mapansia
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8.2.2 Body
Fudnwerfeyaildlumsuanidon Tavia q Tudeyasziilums marshall RPC call uaz
error report  child element YB3 body element i):qm?ﬂﬂ’h Body entry
body entry azde i TUamngil
" body entry 92ADANTAIILTBIRLTUTENDUAIY namespace URI 1oz Fovpaiu (local name)

B SOAP encodingStyle attribute 919923 14 INBUEAID9ID encode YDA body entry nu

8.2.3 Header
1 A a ¥ a L4 o o a o [ a
Lﬂumumumwmmmm%m1nimJi:nanmUauﬂasswum:u"lﬂmuawwam‘vu TIULNY
a 4 o ya ad o . . % v .
Auiiornin U193 unadiumiilu authentication, transaction management uAau A 9 child element Y93
header element %Qﬂﬁﬂﬂ’h Header entry
b4
£ o
header entry szApadiulangdsil
v Yy A4 g 4 v 4 o
B header entry LA DULAAINWABIAUNYTLNOUAIY namespace URI 11az ¥DUBIUU (local name)
B 9191 SOAP encodingStyle attribute n1¥d 15U header entry
y \ a A Sy Y A gy ' o
B SOAP mustUnderStand attribute 113z SOAP actor attribute 9xUn3e lifld imalyueninziams

A1 entry Yuaiialsiaz Iavlas

<soap:Header>
<m:local xmlns:m="http://www.w3schools.com/local/"
soap:actor="http://www.w3schools.com/appml" />
<m:language>en</m:language>
<m:currency>USD</m:currency>
</m:local>

</soap:Header>

1) SOAP Actor Attribute - SOAP wenpvasagnae lldaaenaiiudinaiaves SOAP
(SOAP intermediary) #2N219¥83 SOAP AvueWHAIAFUATANUANMITONITVIAZT RO SOAP
weie lumsdedesinanszdodlidane header element T IRAULEWWRIRTY Taodanaiail

° I~ EY 1 . dy =2 Yo Y
vzgnimuaiiu URI 811 attribute HM1BDIATY SOAP waududaonegaiie
. Y ' dyu I~ A g = o
2) SOAP MustUnderStand Attribute — 1¥11¥A991 header entry HsuilunSathunosoedu

o v Yo d' ° 1 o A A Y (=) 7 1w
dmsudsunehllszinana AveuiuAe “17 ¥ “0” frliimsszyazlisumiy «0”
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Tao “om nuwdadiueetdu waz «17 wnodeduiiu Tavezdesdszuanaligndosauy
. vy . ' 1 & . ] o .

semantic 13009 fail 151 wenwaiudumilsvea transaction $1Ja10m191is95Y transaction
v ' ' a o ad . '

axdpalilszwanauaz dwaianainnduluuns @i mustUnderStand attribute (i “17 ugidn

S «0” azdanaszuranans 11/

8.3 SOAP Fault Element
a a @ =4 ] 4 P
L BAYILAAIAUAANAINIINEWNAIAFUYDY SOAP dzifiveglu fault clement FadTrzdos

5103 11 body element INB3IATAYIIU SOAP 1w fretraoudugail

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<soap:Body>
<soap:Fault>
<faultcode>soap:MustUnderstand</faultcode>
<faultstring>Mandatory Header error.</faultstring>
<faultactor>http://www.wrox.com/heroes/endpoint.asp</faultactor>
<detail>
<w:source xmlns:w="http://www.wrox.com/">
<module>endpoint.asp</module> b
<line>203</line>
</w:source>
</detail>
</soap:Fault>
</soap:Body>

</soap:Envelope>

SOAP fault element 1 element U9Y 9 fam1319H
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Sub Element Description
<faultcode> Tﬁ‘ﬂ'ﬁi :’,nﬁﬂﬂﬁ error
<faultstring> 4pANUMS error
<faultactor> nsiuaumgueanis error
<detail> se1younes uFUveINg error

7115199 8-1 SOAP Fault Element

' IS Y o dy
A1U81 faultcode mmmum”lﬂmminu

Error Description
[VersionMismatch amespace n1ulu SOAP Envelope element vbjgﬂgl,ﬁd
IMustUnderstand child element Y04 Header element 11 mustUnderstand attribute ﬁﬁfﬁ " é’% 1
liseesy
Client wanzaisnuyhigndes viotsureiuduiligndes
Server ilxﬁﬂ{lmumﬁm%s'wm{ Yiesodszulanald

A151971 8-2 A1 faultcode

8.4 SOAP Encoding

SOAP encoding 435115 map 917 type voeTusunsuiialidy XML 235 fennmoueniaeld
WSDL (Web Services Description Language) ‘ﬁ‘uaﬂﬁa type ﬂﬂd%@gﬂﬁ%ﬁﬂ?@dﬂ n3ely xsi:type
attribute un3aiAn1IRA 1Y ltis095y WSDL Tana 2 350214 XML schema JUMss2Y type #2001

y . 4 o2
Y9913 19 xsi 31T UAIU

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:xsi="http://www.w3.0rg/1999/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/1999/XMLSchema">
<soap:Body>

<m:MixedMessage xmlns:m="http://www.wrox.com/mix/">
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<paraml xsi:type="xsd:string">0U812</param1>
<param?2 xsi:type="xsd:integer">2001</param2>
<param3 xsi:type="xsd:double">3.14159</param3>
</m:MixedMessage>
</soap:Body>

</soap:Envelope>

k4
@ vy Y o . '
SOAP 79331 type ‘U’O\i‘llm,luﬁ‘lﬂ‘m simple type Ll compound type U struct LA array

8.4.1 GQIJJE)U'N Struct

A y o
struct book NIVYUAIYNHI c++ %zrﬂumu

struct Book

{
string author;
string name;
int page;

4

Soap ierait 11 1% WSDL un 19 xsi az1iludiadl

<SOAP-ENV:Envelope xmlns: SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:xsi="http://www.w3.org/1999/XMLSchema-instance"
xmlns:xsd="http://www.w3.org/1999/XMLSchema">
<SOAP-ENV:Body>
<nsl:searchBook xmlns:ns 1="http://soapinterop.org/" SOAP-
ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<bookResult xmlns:ns2="http://soapinterop.org/xsd" xsi:type="ns2:Book">

<author xsi:type="xsd:string">Ed Roman</author>

<name xsi:type="xsd:string">Mastering EJB</intro>

<page xsi:type="xsd:int">500</page>
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</bookResult>
</ns1:searchBook>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

uat 1% wSDL Tuaauveimsilsena schema 92499152 N0UAY schema A3l

<types> 2
<schema targetNamespace="http://soapinterop.org/xsd'
xmlns="http://www.w3.0rg/200 1/ XMLSchema'
xmlns:SOAP-ENC='http://schemas.xmlsoap.org/soap/encoding/'
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/'
elementFormDefault="qualified>
<complexType name="Book'>
<sequence>
<element name='"author’ type='string'/>
<element name='name' type='string'/>
<element name='page' type='int'/>
</sequence>
</complexType>
</schema>

</types>

8.4.2 f0EY Array

¥ v
fothetiidlu array ¥4 struct book lud0d19A0M  Soap wenwsai 1119 WSDL uald xsi vz

v
Fludadl

<SOAP-ENV:Envelope xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:xsi="http://www.w3.0rg/1999/XMLSchema-instance"
xmlns:xsd="http://www.w3.0rg/1999/XMLSchema">

<SOAP-ENV:Body>
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P>

<ns1:BookArrayResult xmlns:nsl="http://soapinterop.org/" SOAP- g
ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<BookArray xmlns:ns2="http://schemas.xmlsoap.org/soap/encoding/"
xsi:type="ns2:Array" xmlns:ns3="http://soapinterop.org/xsd"
ns2:array Type="ns3:Book[3]">
<item xsi:type="ns3:Book">
<author xsi:type="xsd:string">Ed Roman</author>
<name xsi:type="xsd:string">Mastering EJB</name>
<page xsi:type="xsd:int">500</page>
</item>
<item xsi:type="ns3:Book">
<author xsi:type="xsd:string">Roger Session</author>
<name xsi:type="xsd:string">The Battle of the middleware</name>
<page xsi:type="xsd:int">350</page>
</item>
<item xsi:type="ns3:Book">
<author xsi:type="xsd:string">Chris Dix</author>
<name xsi:type="xsd:string">Professional XML Web Service</name>
<page xsi:type="xsd:int">550</page>
</item>
</BookArray>
</ns1:BookArrayResult>
</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

¥
1 T Y @
ued11% wspL Tudiuveansiszme schema 912#991/52NOUAIY schema #a1l

<types>
<schema targetNamespace="http://soapinterop.org/xsd'
xmlns="http://www.w3.0rg/2001/XMLSchema’

xmlns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/




93

xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/
elementFormDefault='qualified™>
<complexType name="Book'">
<sequence>
<element name="author’ type='string'/>
<element name='name’ type='string'/>
<element name='page' type="int'/>
</sequence>
</complexType>
<complexType name ='ArrayOfBook™>
<complexContent>
<restriction base="SOAP-ENC:Array'>
<attribute ref="SOAP-ENC:arrayType' wsdl:arrayType="typens:Book[]'/>
</restriction>
</complexContent>
</complexType>
</schema>

</types>

8.5 SOAP 1 HTTP

TUMTE9 SOAP FUMe HTTP 9280919 content-type (T4 text/xml 1111 SOAP request 315783
31 header SOAPAction Molu HTTP header SOAPAction %:Lﬁuﬁ?ﬂ@ﬂiﬁl%’fﬂl?ﬂgiﬂ1 HTTP Post 1%14
i1 SOAP waiws 1azAIY94 header AiD URI ﬁuamﬁai}ﬂﬂmwm SOAP aIwd a9U SOAP response
92#043] status code ATNNIATTIVOT HTTP 10 200-299 Hamanduda uAd response wenaa 1ums
fault 1187 status code azdoailu 500 éauamﬁa internal server error #29819U03 response "7]5 status code

b
Flu 500 o10ludail

HTTP/1.1 500 Internal Server Error
Content-Type: text/xml
Content-Length: ###

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
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soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmins:xsi="http://www.w3.0rg/1999/XMLSchema-instance"
xmlns:xsd="http://www.w3.0org/1999/XMLSchema">
<soap:Body>
<soap:Fault>
<faultcode>soap: VersionMismatch</faultcode>
<faultstring>The SOAP namespace is incorrect.</faultstring>
<faultactor>http://www.wrox.com/endpoint.asp</faultactor> e
<detail>
<w:errorinfo xmlns:w="http://www.wrox.com/">
<desc>The SOAP namespace was blank.</desc>
</w:errorinfo>
</detail>
</soap:Fault>
</soap:Body>

</soap:Envelope>

8.6 SOAP d1113U RPC
galszasduaInsenniuy SOAP feh RPC lavld XML msisin RPC vhiey map €y
HTTP request 110s RPC response 32 map 11 HTTP response
Tun3%11 mechod call %“nf]uﬁ%:ﬁmﬁﬁuﬂa{m%uﬁaf:
1. URIv908URnala1mia (target object)
2. Fovounsen
3. #195U10U0NEDA (method signature) Fuiifiueedu
4. Wisilnes M uNTen

5. YoyadIun (header data) ol

9
NIITUUUTOANILL

double GetStockQuote ( [in] stimg sSymbol);
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&1 namespace YDINUTOAT® “http://www.worxstox.com/” LLAINSIFUNNTOA IAY request stock

quote 1% symbol OU812 wifudail

<q:GetStockQuote xmlns:q="http://www.wroxstox.com/">
<q:sSymbol xsi:type="xsd:string">0U812</q:sSymbol>

</q:GetStockQuote>

.
=

) aa g J by @ [ a o a 4
PYOUTOALUALYDUDID AU UAVITADY match NUITUIAUINUNITTUIADT

Y Y A aad o4 9 A ) o &
NI U response ﬂ:wawaaamumﬂzﬂmtﬁu%ammﬂmnmﬂ response PNH

<q:GetStockQuoteResponse xmlns:q="http://www.wroxstox.com/”
<q:ret xsi:type="xsd:double”>100.0</q:ret>

</q:GetStockQuoteResponse>

A4 da d4 o -

A = Y o v s a A
b i’)aluuﬂﬂJaQﬂ']ﬂﬂuu‘]ﬁ‘]U'ﬁﬂ!ﬂﬂﬂu"lﬂ Tﬂﬂﬂxﬂ’]ﬁuﬂ"lﬂinﬂiﬂiuﬂjuﬂﬁlﬂuﬁjaﬂ']ﬂ WSDL

8.7 SOAP Toolkit
.M A A 4 o v ! a
SOAP toolkit fAiinspaiiafivzsiminilumsisziana SOAP request 1Az a1 response nau 1)
=1 td I LY g o - I @ [
Waaisus Tau SOAP toolkit isazaa ¥ lduuuwaaresuna19iu 5035uina Tulad web service A19
v 1 v
1 119879199259351 WSDL 130 UDDI Invarsiivnsiisessvedialaetianilansa lusesiuiades
' =< Y a v (=4 o l \ v ] ° k)
ot tasdadn SOAP widuBaszaounaanesy ualu SOAP toolkit D1agade hicnusamaudu
WAARI (interoperability) 1@ 111099103035 imn TuTaduea web service Tumilauiu 1wy xsi Tuwns
a o s o @ Y Y Y " 1ag - 2 Y v a
nansuaTazTav 1 SOAP INMIIzAB452Y) type A3 xsi M0 TR falut Faluilegiuusaznan

o 4

o @ Y o EY @ v
ﬂﬂl"ﬂﬂWU]U'IiJWGllU']Gl‘HfT'Iiﬂiﬂﬂ'lmuﬂ'lﬂﬂullﬂ

io undnnesu wrasfiin
4sdc COM http://www.4s4c.com
A SOAP for RPC NT Service COM http://www.whitemesa.com
Apache Axis Java http://xml.apache.org/axis
Apache SOAP Java http://xml.apache.org/soap
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CapeConnect Java http://www.capeclear.com

Glue Java http://www.themindelectric.com
IBM Web Services Toolkit Java http://www.alphaworks.ibm.com
IdooXoap for Java and C++ Java , C++ http://www.zvon.org

Microsoft SOAP Toolkit COM http://www.microsoft.com
PocketSOAP COM http://www.pocketsoap.com
SOAP::Lite Perl http://www.soaplite.com

Visual Studio .NET COM http://www.microsoft.com

7113199 8-3 SOAP Toolkit

8.8 Tnsaa 319, e 1101 SOAP Toolkit Y2 Microsoft

The Web Services Description Language (WSDL) iiugtiuumilsves XML tie 14051011
ad o a da . K Ja vq vy & . da
Sélnediufimedie (Services) iaz operation Muluzesdans 15114119 ¥4 operation Muluiyesie
v v
TuezeiegUiuui Inateud (client) AaldlumsiEun operation

; NN . . 4 g

The Web Services Meta Language (WSML) file iludufiindiuanvinld wspL rielylums

(o Toauanz operation 1Him83IafU COM object Tau WSML file 9¥#91304131 COM object alanee
¥ 1

#o4gn1nan (load) YunuileTmsiunld operation Tuwes e

3 4 Y ld' ad 4 P 9 = ]

718 WSDL way WSML aansegiidsvlines Taulaaioudnaein1suzas SOAP request

A a [ a g 4 a 1
1fiE 0T vzdeeld5y WSDL nniFsWines Ao ifeni331iuuvea SOAP request Tunsinns

8.8.1 M3a319 SoapClient Object
y b W a o 1 a " . A a v - £
maflelaaeus ietennanTuda message 1171 Soap Client object i®I38n 1% operation 1139
;’,’ dy (3 i o i {ac 4
Tz dilion1suaniay 2 43) SoapClient object 9291115319 SOAP request d 1UAFTHII03 1o
ad J o g A Y Y < [l o I o 2
E&lnodvnsiseutanaaiisondoonda fozdinaansluzliuuues SOAP response NAULNIH

¢ w A . . " ) ™ Wi il . 2
lpaeua nasmiu SoapClient object Jvzhmsutlanazds message MAUNAAWTVDY operation U

asu 1 l¥uennangu aw laezunsudiuans



97

Client-Side Data Flow

Step 1 Step 2
Call AddNum (3,4) SOAP Reguest to server ,
' SoapClient object
‘ﬁSum =7 =SOAP Response from server
Step 4 Step 3

717 8-2 u@AIN3 Client -Side Data Flow -

HONWAIATURDY instantiate Soap object HoNTi9z41M35un1¥ operation 107 (SoapClient object
fgnadrafu13lulid MssoAp1.dl Tauldhusen SoapClient mssoapinit (@o'lld wsDL, Torvesid,
Foyanosn) Taodoyane ez lunsitanonyomanldlunsds SOAP message

Tu52M9 initialize SoapClient object ﬁlmsaﬂﬁamnﬁ@m‘igmmﬁafﬂu"lwﬁ WSDL @105
dnamuunlandiafiifinamsefiszGonlfwsenlad 1an Ine 5o 3l e wspL Raudasay

Microsofts) Visual Basicf) Scripting Edition (VBScript) code Auaiail

SET soapclient = CreateObject("MSSOAP.SoapClient")

Call soapclient. mssoapinit("http://localhost/MyWSDL.wsdl", "T estService", "TestPort")
' Now the client can call an operation listed in the portType element

' specified when calling mssoapinit().

wscript.echo soapclient. AddNumbers(2, 3)
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8.8.2 m3Uszuiananulu SoapClient Object

meaunulu SoapClient object taas 1ddag A LA

SoapClient

WSDLReader
load( )
I

° J
WSDLOperation object
GetOperationParts( )

Call AddNum (3,4) —

I

SoapSerializer — SOAP request to server
SoapConnector

SoapReader k-— SOAP response from server

SoapMapper object
(one for each parameter)

SUM =7 ¢ Result

717 8-3 uanalnseairaneluved SOAP

WSDL Reader object 32115 Inaalld wspL uaz1id wsmL 1$11d131u pom udaims
Sin512H T WSDLReader object wadn WSDLOperation object Lﬁ’e)ﬁ1mif§0ﬂ1‘lsfﬂ‘lu operation (A1
gﬂfrﬁa AddNUmMG, 4) W&y WSDLOperation 1#58n158A GetOperationParts ieRagULY
message mmﬁuwmammﬁwmm operation 90NN NGk SoapClient wadie Soap Mapper objects T¥n
igazani1&u1nisen GetOperationParts 11z Inana1f 1du191nn15i5on 1% operation 111311 objects
mﬁ'ﬁ: waﬁaﬂfumuﬁy SoapSerializer objects 92313 SOAP request message 311 SoapMapper objects 171
wmnzaunazdalUiigvines

Fosdinedlssunanadioudidard SOAP response ndu'l1fi lnaioust SoapClient object 12

& o & . d . = Y 1 o & o )
#1015 Inannadnived operation 1inuTy SoapMapper object fmmzauudrdanadnsnau lu1uew

a o vq ¥
WARTUVBIA 1Y



8.8.3 MIAIN SoapServer Object
] v ad 4 ° & 2 b 4
drumaladsned amsadmuagluuumsiy SOAP request (SOAP listener) 182 31
111 f Internet Server API (ISAPI) server Liaz Active Server Pages (ASP) server
TolWg WSDL 92 URL Fiszyes 19 Mdlaunudsvlines Tumssu SOAP request woldluns
a ' o ' ads ¢ Yy ¥ 4 e a ¢ ;:L!] 1 gy
F915017195D SOAP request 00713 l5UHIFI HInRS M TAAAIUAIIH AN uaunlgluns

ﬁUﬂvl‘ﬂ“?l ISAPI listener
<definitions>

<service name='"DocSamplel’ >
<port name='"DocSample 1PortType’ binding="tns:DocSample1Binding’ >
<soap:address
10cation=’http://localhost/DocSamplelTest/DocSamplel.wsdl' >
</port>

</service>

</definitions>

mamaumadadivines

13191 SOAP request 921500 11)ia ISAPI 1130 ASP listener faw Yeyaiisudeftanioudu tiio
SoapServer object 1951 SOAP request snlnaeud SeshinsiauazGonluiuusea coM fasafu
operation 7130aM3 (A 1A 5 ARIEeA AddNum) nd T seaignisunldauiee deradng

Adu1 1 SoapServer object FafuRezinlawadns 1oy lugdues SOAP response uEasadandy'lud

lnaeud
Server-Side Data Flow

Step 1 Step 2

SOAP Request Call Addhum (3,4) |
] SoapServer object i

gO:&P Response ) SUM =7

Step 4 Step 3

7 ifﬁ 8-4 lao Server-Side Data Flow
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8.8.4 m31szanananiulu SoapServer Object

mswarunulu SoapServer object taaa ladsgdma

SoapServer
SoapReader WSDLReader
SOAP request —> —* Parse request ‘Ioad( )
load( ) I

O
O

WSDLOperation object
ExecuteOperation | GetOperationParts( )

SoapMapper object
(one for each parameter) [nom. 4

SOAP response 4 SoapSerializer ¢ SUM =7

» Call AddNum (3,4)

51/ 8-5 waaslnsaa 3190 18Tu SOAP Server

Lﬁi)ulﬁiwn SOAP request mn“lﬂamuﬁuf’t'a SoapReader object fivz Tvan request message 191310
DOM structure ¥ Invmzii WSDLReader 93 IvanlWd wsDL nazlnd wsmLld13lusn DoM
structure ?‘iﬁﬂ @#IWSDLReader azula request Hazas e WSDLOperation object muma%"’lu requested
operation W&191miu WSDLOperation object 921360 141509 GetOperationParts mamgﬂlmu message
YBIBUNNIALIDNIHNVDA operation DDA 1187 SoapServer 941319 Soap Mapper objects THALLATE
fhuﬁ”lﬁmmmaﬂ GetOperationParts Loz Traaaitldinanmsionld operation 1511311 objects ma
o] yoRstuaoudl SoapServer object 2z on’lUii COM method ﬁmﬁaﬁuﬁ%’m‘um’hm

LiJ’e) COM method ﬂiwmawams%umﬂ%umwaawmaﬂﬂ‘n SoapServer object ‘IN SoapSErver
object ﬂ%zmmﬂﬂaﬂwaawwm operation TaiAuTu SoapMapper object VIMM“"CTSJ umm%

SoapSerializer object 9 SOAP response message ﬂau"lﬂiﬁ"lﬂmaummewamcnuﬂmwh
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8.9 mii’f%’N SOAP Client t1az SOAP Server G’ll’m .NET Framework
8.9.1 M51% ASP.NET %11 SOAP Web Service

Wanudnsalumsi COM+ Interop lavadianandyds ASP.NET 15un1Fu business

logic Ner$1adu VB6

ASP.NET
SOAP Client [——» > COM+
Web service

171 86 M1315 ASP.NET 111 SOAP web service

o1dun a3 0 ums ¥ marshall / unmarshall object 1Hogluguluiuy SOAP 493 ASP.NET
Tat ASP.NET @04%i1 Interop 1a8/@17h Runtime Callable Wrapper #2051209 COM object 11 NET w83

4 g _
iU NET object 535UA

Unmanaged l Managed
: ERE i o [_07 .NET client

.NET client

) 1/%1 8-7 Runtime Callable Wrapper

8.9.2 M54 .NET 11 SOAP Client
{umenduiui coM feinslFusmsen SOAP & a52 W11 NET web service client

SOAP web service NET Web Service Client | | COM

(EJB)

51/71 8-8 M35 .NET 11 SOAP client
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] y
iAmsTesily COM Aedefu NET class 1aiiudpaiunszuums COM Interop Taums

2 o
@313 COM callable wrapper Faazvinlit coM mmimﬁu NET class (flu coMm object TITUAN

Unmanagad

INew

5171 8-9 COM callable wrapper 1IH COM client @133 NET object
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un”n 9

nianes

[v) d
9.1 AdADS (Cluster) Nooxls
o 4 A A a 14 d' a LY [ 9
admaondumsFounionouiameinatg nsesaareruiuszuuian Tiiuszuy
4 A q ya 4 4 Y v s o Y,
Gy Welitianumuisamuiulunawg du 1dus anvanselumsianldaaoanm
(availability), HndanMuasalumMIveszuy (scalability), uaWaITalHiamsfunda
P2 ' A a -
1AD3 IAUHTUINTDI)IAY7 (manageability)
3 zunﬂﬁﬂ’ams Microsoft® Windows® 2000 Advanced Server and Datacenter Server 1852
maTuladadmass 13 2 uuw Ao
o 7 sa o v o s - a o Y o
- adaweswesda dmsumsii alenes (failover) 85ug Turaven 9.3
=1 a a a aaa aa
- s nTManuIa uFa (Network Load Balancing) INUEINA1UARA (scalability) waze lad
a . r A Yo o 4 a @ ] g fa o gda a
7 (availability) LD UMeS INTAUEWNAIRTU 13U AV, DT TTAFOI I, WIONT
MSINVIANNNENTOIUMSIINOY  (Scalability) mulseAntmwveugswnesiua
' g a =4 iy @ a
1051033 (Server-based program) 131 Ui 03 Iaonszaolnaduasinaad ludmaudivines
Tundainesmoatu Tnsansaiudsvines 1Avuda 32 19509
msvaldnasanal (High availability) NLB tiiue haiad lagnsieduanuduman
a [ wa @ ] =3 ot o a ' . .
vougirneslausaluta uassauvslnaduasimaa lldudsvines Ini (repartitioning) n1wlu 10
a A o .qYIqY v JET P A
Jui i g Fawisaldandedsaeiion
d’lcv G\ a A P @
uenNLoInoN INIiNA INaaw1a1u%e (Component Load Balancing - CLB) NINNULDH
a @ < 4 2 H
NAAFUITUINDST 2000 (Microsoft Application Center 2000)
a 4 I
cLB  farwamisalunis Tvaaiaimd  (load-balance) COM+ Ay Iwiliuahaguu

ad s A a ' ad ¢ i o 7o
L‘Uﬁ'ﬂl')aiﬂaWU"] IRFIN liUﬂﬂQNﬂJﬂﬂlcﬁiwnﬂiU'ﬂ COM+ ﬂaﬁmasmgﬂ

; Internet

Web Tier .
Cluster e

J ijﬁ 9-1 COM+ cluster



a d a
9.2 nindsninaauInIuaa (Network Load Balancing: NLB)

NLB szt P nsminlds TCPAP wesianawallaviudazdanitauuunuas
ad s [V Y [ {1 o " '
Giinesuundmaniaeaiu NLB i lnasudsimasiiudaus ludTeadang Tavlnadua

£Y o Y ° d4 & 1Y o 4 1Y . a a a g a
#0950% uazi I lnaudmnsaldnundmans Tauly “virtual” IP addresses INUINIAYININYING

<

Router/
Gateway

Network
£ Load

&l Balancing
hosts

——— Optional

Server
cluster

U7 9-2 nsandadsninamyiamda

9.2.1 YoAved NLB
IR A sy s LA ' ' .

NLB Tuidefmilemslnanuiaudaioaenaiisoug  ou1sU  round robin DNS
(RRDNS) FaansanseowInan S marndiineslaus hiinalnlunmsas naeuanuduma
a a @ ] ' ] g a
vousilned SuFsinodladumarnds RRDNS fnsdanude lsunsyisfquaszuuiiaisn

o Aad :{3 » o o Vo a a ¥ 0 A
A57INULAz IS S e 1 T188091N DNS address list 11117 1AABUA 1A NS VT M 1 liAviios
R s A A o day o > s IR a '
NLB §a181/5 sunis Tnaaunaiusuuududn N 1ge1sainsuazsonanlsgaiynoouns
A g . . . = a a o Y o
Ty single point of failure 13 oiluABYIAVBNIsEANEN MW Z]FFInalunINIzRW
U (centralized dispatcher)
& ' 9 s & @ o s a 2 Z g
fioson NLB lumiznanudesmsasans duiugunssineniiunesnasgunalld

] Y o q ¥ 1 q Y A A o qy S w
ansolyanla e l9dwasundiomouiums lFasansseiamsnsznelvan

(Hardware Load-Balancer)

9.2.2 MIAANINAZMIANIT NLB
3 4 .
NLB r‘ﬂuﬂaniwmuﬁﬁuﬂu Microsoft Windows 2000 Advanced Server iag Datacenter

2 a :1' 1 @ v a Y Y1 LG
Server #19NAAA10Y1397 TUiTA Taosensodaldauldiunsommwesaveaszuuiau
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a 4 ] U [ o Jé ) a
NLB Huusnsuuuden|duesmsidonds LAN Sund admassezuaiinesdalidesd
= P o &0 Y] & o Y a ¢ a
msErudasnsaunilaglumsaaduas199u NLB sz NLB o 1dfuyng Bmesila
pxialiaBy L@z Fiber Distributed Data Interface (FDDI) aziatings

1. IP Address
A qu Y o ' a % Y et g 4 ¢
foldam  NIB  axdeulfuussmisiiines Tasldwsewmesa laezdeniond
o o . & F
(Properties dialog box) Tnundmaes %zsﬁ’fmgﬂmﬂuﬂ primary IP address i)y virtual IP address
gmiunng Teadnidumninvendmaes
TuanouInsalusunsy (remote control program) Faiiusiunilives NLB azld
primary IP address °1umssz‘14 ﬂﬁﬁlﬂﬂ‘fﬁﬁﬂ@ﬂﬁ‘ﬂ:ﬂ’mf]u
' o Jw a . 2 q Y A o %
IR as s AInD S Eae 50T dedicated TP address FalFlumsdoais Tasasalydalaad
u’: ] o 5 1 L4 3
1 Tae NLB 9213 Tanu1as dedicated IP address iaag Inaaunaiugnsmnyusimng
113119 dedicated IP address
4 ag
2. laad w5057 (Host Priority)
v @ o L4 9 o " ad -d' l//u = z 1 =<
uRazndaines leanazdesgnimundilaad Insoesa  Hsafulimdwa 1 09 32
' [ ¢ R Y Y 4 Ao ' = aq 4 '
oyl 1 adanesasdilead 14 32 19509) Tavaviidindiezi Inseesa Higend
P A aa o o v 2y dyodls A A 2 ¢
Faleadnillnseosigege (avdiige) wiumdsiu TeaedananazsuAnvou lnadus
ns AR virtual 1P address T lszynnudesmsiive Inanias i limnsaiuled
ad L4 a A my o A 4 v a (=1 o A A
Siinosuennanduiildiglsuoms Tnaauatus  sxsuAaven lnawuansminiinios
A5 DAURYANTY
3. WoIn ad (Port Rules)
9 4 o o [ @ 1 ’q 9Yq 9 @ Py 1
NLB ldwosa jaddmsumsUsunasTnaamaud i lsaniunesaduaie
1 [~ o 4 s 1Y o 4
3.1 Multiple-host nuwanuhlnaudsiniadezgnnsznellfmanadanesTead aw
[ 1 s 4
FadruveulesisunvesInan
' o ' g 4 s o s
3.2 Single-host  NUWAUN ms Inaauiaugezda lnadudsiniadass ldaleadni
handling priority QA ¥4 handling priority 92 1dumuTead Insoesa AMTUNDT ATIUA

° 9 Eal v a ad L4 a Y a ] A @ )
w18 Taadaammsnsuinren 5 Wnes uowndmdu i limieuiula

9.2.3 aoilnenssuvod NLB

fiu NLB 1Faoilasnssunsnszaiuen

A,

iomungyn (throughput) L1z 11a1ia
auYs ol (a fully distributed software architecture)
P @ ° o ' @ 4 °
Yasned NLB fmieususziaumdeuiuvuuaaz Teadlundmaes lasnesezili
o s o =1 = @ 1 3 ad a Y 9 .
AdTADT NOYUUTUITIA (subnet) dorfuansasuiatsnnswilnv 1 Iao1es primary IP address

o s
YDINANADI
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7o

' ar I4 ° i o 1 r'd
TunRasndmaes Teaain lasnedesimifidlusinses (fler) senielasnesveutia
ad o o ° v 4 a [l
Sinezunlinedty TCPIP stack vhlvlsadauisadensumindsnnsilnviduivsunednld

o Y a o J Y o o
mliAa TvaauaugsEnIndTaDs 1aaa

TCP/IP

Network Load Balancing Driver

Network Adapter Network Adapter
Driver Driver

Dedicated |
Network Adapter

e

Network Adapter e;;*

iR G

LAN
Uit 93 uaas Insaaianindsnlanuia g

a Jdo  d o
Tassadiaves NLB iungyn Tavldmsuseamadduiiia (broadcast subnet) luyne ade
2 i g , > ¢
woslead msldaanseinziniinisld dispatcher-based w31z lideamsiuaeumsisIa (oute)
3 g h 4" 4 sa o Tl = . x v

uRnEe tazliTufuaTa ounBIIuAIIAAL (implement routing) ¥0gUNI0IA19 Adu laung
1 2 2 as A s
wnzmuuauamIweatiadinuazFi e’

Y a a4 A y ' 7 A a aas o s

foaues NLB fidenldmanszarwetnauyssl fe mamive haliad lasluadmass il

o d 1w a L4 . T 2 [ < A

s leaaminu N azligduuumsimalenes (fail-over) 8y N-1 41U 3IANY dispatcher-base ¥

. i 8 o o Y
1l single point of failure fidouAlyTav1d dispatcher d1309 MWLV UMIANMANTBINL LAY

1 z
MUY

9.2.4 dano3NNINAAVINUD
[ a . . . { 1 [~ [
NLB 148anesiumsnsequuunszy (distributed filtering) Nazealnadudsimiadlu
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9.3 Component Load Balancing (CLB)
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9.3.2.2 Two-tier with full load balancing
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o Interface ‘Method

Login()

Register()

CustomerService ICustomer
GetCustomer()

~EditCustomer()

Reserve()

CancelAllBooking()

CancelBooking()

CancelPackageBookingDetail()

CancelHotelBooking()

IBookmanager CancelHotelBookingDetail()

CancelBusBooki/ng()

CancelBusBookingDetail()

CancelAirlineBooking()

CancelAirlineBookingDetail()

ConfirmBooking()

BookingService GetBooking()

GetHotelBooking()

GetHotelBookingDetail()

IBookViewer GetPackgeBooking()

GetackgeBookingDetail()

ViewBusBookingInfo()

ViewAirlineBookingInfo()

CreateBasket()

AddPackageBasketItem()

IBasket AddHotelBasketItem()

AddBusBasketitem()

AddAirlineBasketItem()
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RemovePackageBasketItem()

RemoveHotelBasketItem()

BookingService IBasket RemoveBusBasketItem()

RemoveAirlineBasketltem()

ViewBasket()

SearchPackage()

SearchHotel()

ISearch
SearchBus()

SearchAirline()

CreatePackage()

CreatePackageDetail()

OpenPackage()

AddPlace()

HotelService
AddGuide()

DeletePackage()

IHotelManager
DeletePacageDetail()

DeletePackageDeparture()

DeletePlace()

DeleteGuide()

DeleteRoomModel()

DeletePrice()
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b d
mask, M35 MUAI192 1% Multicast 150 Singlecast message wonnIniidacninsasimualasni
Y o o v . Y A ]
aelansonluguadanosluszoz Inariu Command line Tan3o
' 4 i Y ’ @ 4
NLB 92500 Virtual IP 1154 Primary IP Address as1iivziilun IP Address voenaaines
£, Y =2 % o ? o q Y 5 ' . Y
wazazgnlFlumsidhimng ladluadmans i lvisiaunsaiimuan Public DNS Thunan 1p
¥
] o 1 ' Y o o @
18 @ Smuaiiu www.olalatour.com 1@ Full Internet name 32 13dmMIuMIda
9 Yy q¥ a3 ad I = Y A v A
msluszozlna (dlugiue D) Snsiadsnezuatnesiioslumel  szapa@DNARDN
. A aq Y & & ad & Y 2 o @ .
multicast (HeRYATEMSATiaRsnaNIaTugnI AN INAAMADILAZIIN Dedicated IP

Address 18 Tuiiil i519zimuaanieg fsgy

Network Load Balancing Proper!

[265.255. 255 0

lalatouy.com

{ o 7 7
il 13-6 Y5 uunsndmnesWIT 13ROI VO NLB

ol Host Parameters 1510111501)511681 Priority 1Az Dedicated TP Address 14 (9511013
1] dy d'dy o L [ " A A d'l 9 a’: U . .
Tuduiiomves NLB) Tuiitl is1ezimuasiaie  as31 (9819191 DAIATEI ABIAIAT Priority

v
Y g
2 Haze19926 3971 Dedicated TP Address 30 17 18)
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7t 13-7 3 uumalaasmaiinesyes NLB

7. Tuuii Port rules I nsSLA T ndaaes TnuavsiawAns InIdADE 13 (51013 1y

¥ » Y k4 '
douiterved NLB) Tiidl mazmuamiaie q fagd a2 10309

(" Disabled A Mogy | Bemove

Piotocol Mode. Piioity Load  Affinity

Stat End
Both Multiple Equal  Single

0 6535

51/ 13-8 Y5uumanesngaves NLB

a & o g
8. fAan OK 8onil Wuowase
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13.3 M31U5unAan NLB 228 Application Center

USUUSIN network adapter

Yy
atdaAnNs e mues NLB oniudidean1saanl NLB 189 (W51 Microsoft Application
1Y J ] @ va @ =1 q’ @ o
Center 2000 92USULAY NLB s a Tudandinnasadumsadundames
o ] " a 3 :iw :
22N UTNISUNIT front-end UMUINTUNTIMANDINNA cluster member, Internet (1QE
I v 0
Intranet client %9 NLB 221% front end adapter 1ums balancing client request NINUA 1IN INAMTN
@ w o 3 a
Gnu’iﬂﬂﬂﬂﬂﬂﬁlﬂﬂ‘i%zﬂmm‘ﬂu cluster controller C'i?anzﬁ'mu 2 static IP address
o Y 4 . & ya

IP address usnidmualiunezualinesvzidiu dedicate IP address (DIP) %3 DIP vz 1w@a
3 v ' ad L [ ° & & = '
a0 laoasalufudazsiwines lundmaes 195z Toniluns HTTP monitoring (M5AAADYIN
ad v ad o o 1] o o a
SinedlUsus W9z management adapter) G1MFU IP address Aoy a1ty cluster IP

A da  a ' . 2 2y o 2 ¢
address HSpRTULE0NT Virtual TP address (VIP) 9 address Hazdpauuw1ds URL voudulwa
3 o & a4 a vy { /) o
&3 IP address oua M Wezamoidu VIP suiu

o § ' a a ' v g
oxualmosaIT 2 Suni back-end 3x1Flumsandenmuluaznsivinviesnluduiy

Qo g v of dr L o s o
lnaidudas application center 32 1¥ozunthaosamiilumsmaunvlusdmaosiazaiumunii

L ' d /¥ v a a 4
A1U150UD Y application center 1¥U synchronization, heartbeat, M@Hﬁﬂi:ﬁ'ﬂﬁﬂﬂ'ﬁmuﬂ?@d UanIn

td
v v A

ST uRnsoUmMsAnRO Y database (1A% component server BAAIY

¥ v
§1o819MIAAaAT P address U9 web cluster NHAUIFN U cluster 11U 2 THUA

[Webl] (Lﬂ’u cluster controller)

Front End Adapter: (Smﬂmﬁﬁvﬂﬁé&m [P addresses)
- 161.246.5.243 (ﬁ]u DIP 483 Webl)

- 161.246.5.246 (i VIP 499 cluster)

- 161.246.5.247 (option : 11111 VIP iimAuv04 cluster)
Back End Adapter:

- DHCP IP %39 Static IP 161.246.5.216

[Web2] (nﬂu cluster member)

Front End Adapter: (Smmnéwﬁumﬂéfem [P addresses)
- 161.246.5.245 (i¥u DIP 93 Web2)

Back End Adapter:

- DHCP IP %50 Static IP 161.246.5.213
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ADUREZ19 Web cluster Tnodaminaae 11l

Cluster type = General/Web cluster
Load Balancing = Network Load Balancing (NLB)

Load Balancing Options:

Management traffic network adapter: - <Back End Adapter>

Load balanced network adapter: - <Front End Adapter>

184

Tu9o Load Balancing Options iumsiaen Network adapter 157% virtual IP @150

v
a3uldmuninae Ui

1.

#3719 Web Cluster 11a Routing Cluster

Click 0 Application Center (faz1don Connect

To create a cluster:

i

Creating a Cluster~

In the left pane of the Application Center
snap-in, right-click Application Center,
and then click Connect.

The Connect to Server dialog box
appears.

Enter the name of the server in the
Server name box. This server will be
the first member in the cluster and
therefore, the cluster controller.

If this server requires alternate
credentials, check the Connect as
option and enter the user name,
password and domain (optional).

In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

Manage a cluster or cluster member.

e l

U7 13-9 TumoumMIaIN Cluster
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A 4y
2.921%0 Server NABINIT

E! @ Component Services

ne of the Application Center
t-click Application Center,
k Connect.

t to Server dialog box =

. jme of the server in the

e box. This server will be

er in the cluster and

cluster controller.
I requires alternate

{11 check the Connect as

- pnter the user name,

password and domain (optional).

3. In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions. _J

gﬂﬁ 13-10 ﬂ755&’iql‘§‘é7 Cluster controller

A o Y
3. 189n1IUD Create new cluster

T Microsaft Applicati
]ﬁ] Console Wndov;; Help ‘
[| acton vew || & = I

Tree l

Lj Console Root
i, ‘,

-5 Component Services

ne of the Application Center
-click Application Center,
Connect.

t to Server dialog box

. me of the server in the

e box. This server will be
ber in the cluster and

e cluster controller.
requires alternate

check the Connect as

ter the user name,
password and domain (optional).

In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

1/l 13-11 MsaSrendmaesin controller
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4. 1800 Next 1az39 19 TUsunsuAInT cluster

Microsoft Application Center 2000

186

Wizard

To continue, cick Next

Welcome to the New Cluster

This wizard helps you create a new cluster.

Application Center
plication Center,
t

er dialog box

server in the

is server will be
b cluster and
Fontroller.
lalternate

Connect as
lser name,

Cencel | Hep |

(optional).

3. In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

j‘% Console + Window - Help

I M

=181 x]

IETES]

o [l =] B2

R A meem =~

Console Root
(i Application Center:
™

ing Server C

-[&] Health Monitor

Component Services configure your cluster...

Seaiching for Web sites, network,, and othes configuration information to

1ocess may take several minutes.

i
Connecting...
Searching for network adapters...

Collecting network adapter information...

Collecting Network Load Balancing (NLB) information...

Application Center
plication Center,
t.

er dialog box

server n the
is server will be

B cluster and
rontroller.
alternate

Connect as

Help l ser name,

Cancel - l
(optional).

3. In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

|»

l l

i 13-13 M3V sIfiyloyaIn Server



5. Lﬁﬂﬂ General/Web cluster

'm Mncrosofl kpphcation Ccntcr 2001

ion Ser. Cluster Type
Select the type of cluster.

- |Application Center
|plication Center,
t.

er dialog box

% CUM+ routing clustes . o .
The clusle( Toutes | requeststoa CDM* appicatm cluslet . : server in the

is server will be

b cluster and

; R rontroller.

: ; i : : e lalternate
i oy G e Connect as
Bk f T New> ] Cancel Help | ker name,
MAARE £ (optional).

3. In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

i

- : -

517 13-14 ms1dondaudonlumsas1a Web cluster

6. 1800 NLB 115U 311 web load balancing

RAL e~

Applicati ehter
Internet Informatlon ser  Load Balancing
Select the type of load balancing to use for this cluster.

‘|Application Center
|plication Center,
It

ber dialog box

server in the
is server will be

ln the resultlng New Server dlabg box,
select Create a new cluster, and then
click OK. Then follow the New Cluster

Wizard instructions.

Ui 13-15 mstden NLB (fufaInanunainda
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7. 1890 LAN card Hhoams Ty management traffic 110 load balance

Microsoft Appli
[ comoh_sodow v

| acton vew lenr‘lll@
Tra:l :

i Console Root

5 Appicatlon Center. ¢
J Internet Information Ser' Load Balancing Options
IHeakhMomtor Select load balancing options for this server.
(B Component Services

AR AL e~ L1,

New Cluster Wizard

Management tafic etwork adapt:r
] SMC EZ Card 10410015

| Load balanced. nelwmk .adapter:
]131 2455215[00000000]5MC |74 Cad10!100(SMC1211TX] ~] Application Center
. plication Center,
. Note: Urly network. adaplets with a static IP address can be used as a load-balanced t. |
network adapter for NLB: I addition; the management traffic and load—balanced ber dialog box
network adapters must be different. 8 : ¥l

. |server n the

his server will be

b cluster and &

rontroller.

: alternate a0

Benaa / T Connect as

<Back Newt > Cancel Hep | fser name,

: (optional).

3. In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

l

31/ 13-16 uaaan1siaen LAN card

v
@ 1 =4
8. Click finish 1a250 19 Tulsunsufanuad cluster Iae

AAZL oo e~ LL

Internet Informalion Sex Completing the New Cluster

Health Monitor Wizard
@ Component Services

You have completed the New Cluster Wizard.

Click Finish to create the cluster. Application Center

plication Center,
t.
er dialog box

server in the

is server will be
b cluster and
rontroller.

: A (optional).
In the resulting New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster
Wizard instructions.

et . i

g1 13-17 Vunouganevean13sas I Cluster
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ao'lUidunsimuau o 11y web cluster

1. Click 1 cluster N@0aMsvziAuauFn lauidon All Tasks | Add Cluster Member

',’g Microsolt Application Center 2000
'R Console  window- . Help -
Letn v [ & ]

Tree l ; :

(=] Console Root

] o =
-1 Health Monit
=B Component ¢ New Window from Here 60
Refresh 0
40
Properties
ber 30
Synchinﬁizatiuns : 10
& oLaLAseCluster 3 0
o e[ T AversgelT T Minmum Maximin[
oo Color lName 2 % 'lScaIé R .\[Units J ]

:j
Remove l

3ilil 13-18 ma@ensa@enlunsIfiua FNvVed Web cluster

2. Click next

Hy Console  Window Help
|| action  view j¢=-)1-|~—

Tree '

(2] Console Root Add Cluster Member Wizard
&+ Application Center
| By OLALAGSCluster

-9 Members
% Applications

% Events

2] Synchronizations :

@mg Internet Information Ser This wizard helps you add a server to an existing cluster.

@& Health Monitor
&5 Component Services

Welcome to e Add Cluster period: [Fiteen Miutes <]
Member Wizard

Two network adapters are requited for Network Load
Balancing (NLB)

‘Web content on the server that you are adding to the
cluster may be overwritten.

To continue, click Next.

Done

U 13-19 maiinaanFnlu Cluster
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a4y ' v 4 v
3.9%1) Server NABINTT uazld user uag password Tums1snunsosniu

n Mlcrosolt Apphcahon Ccnler 2000

E] QAppkatvonCenter
.—&awu Name and Credentials
B Internet Information Ser: Entes the name of the server to add and provide credentials with admanistrative
(= Heatth Monitor privieges on the server.

d Period: IFi‘teenM‘nutes —l

Minimum [_— Maximum I_——

T
< Back Nest> Concel | Hep | [oks []
hd|

Add... ] Remove !

iDone » ’ 1

311 13-20 N1332Y Server Nifian1sIHITuaINTNVO cluster

'maﬂsort,ttpplicauqﬁj ente

([ console  window _teb

“ Action  View [ @»[.Q.I@

Treel £t

(] Console Root
E] @ Application Center
: _& OLALAD6Cluster. - Analyzing Server Configuration
B Internet Information Ser: Seaiching for Web sites, network, and other configuration information to
Health Monitor : conlfigure your cluster member...

@ Component Services

f Add Cluster Member Wizard

ed Period: |Fifteen Minutes _~

is piocess may take several minutes.

* {Connecting...
Searching for network adapters...
Collecting network adapte information...

ihimum [— Maximum [_

| [ Units =

a

(<Back( = VNe:d) I Help

o

Add... l Remove l

G , 0 e o

Uil 13-21 muduToyanIn Server
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4. 1390 LAN card

9ams 1 traffic management LY load balancing

LY Py =

(= Heakth Monkor

i@ Applcation Certer
Y Internet Information Ser
@ Component Services

Load Balancing Options
Select load balancing options for this server.

. Management Waffic network adapter:
161.2465. ’-‘3 [UDUUUUUb] SM 1C EZ Card 104100 I1SMC1

‘ Load ba[ancednetwork adapler 5 A :
] 61. 2485215[00000000]SMCEZCadwnOO{SMUZﬂTX] =l Application Center
: “Iplication Center,
- Nole Dnly network adaplexs wn(h a static [P address can be used as a load-balanced t.
network adapter o NLB. [n odditon, the management taific and load balanced ver dialog box =
network adaptets must be dil[etent.
WREERS server in the
is server will be
E cluster and
L rontroller.
o alternate
X G : - . Connect as
< Back Next> Cancel Help | Jser name,
(optional).

3. Inthe resultng New Server dialog box,
select Create a new cluster, and then
click OK. Then follow the New Cluster

Wizard instructions. __]

P ; |

g1 13-22 mstaen LAN card

5. 501 Application center USuuAan1ved cluster IHiSovuioy

2] Console Root
E}@ Application Center
B¢ OlALATsClster:
B-&3 Members
% Applications
_ Events
&) Synchronizations
Internet Information Ser:
5] Health Monitor |
@ Component Services

Add Cluster Member Wizard

Completing the Add Cluster d period; [Fifteen Mirctes <] |
Member Wizard

‘You have completed the Add Cluster Member Wizard.

Click Finish to add the server to the cluster.

Add l Remove

1

o s s = a
31/7) 13-23 MAUAIVAUMTNNANIYNVON Cluster
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13.4 M351A38Y Cluster §11150 CLB -

o luilunsadia COM+ application cluster

v

¥y
F19019IMTAAGIA IP address Y93 COM+ cluster NLAU1FA U cluster $112U 2 THuA

[COM+ server 1] (ﬁ'Ju cluster controller)
Adapter:

- 161.246.5.241 (¥4 1P Y93 COM+ 1)
[COM+ server 2] (ti’lu cluster member)
Adapter:

- 161.246.5.244 (vf]u IP 483 COM+ 2)

¥V ¥
a313 COM+ cluster Tnagapaans 11/ B

Cluster type = COM+ application cluster

a‘ a ¥ o =1 [ ;’f d'
wueundng 1) 1cluster TaoimlouputuasUnHIUN
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Td510%0 server 101111y routing list YB3 web cluster

I. click ¥217 web cluster Liazidon properties

‘T Microsoft Application Center 2000

193

[aton wew [[& = [&N[@]

7’”' 53 » Applications 2
Console Root @New ! X Delete akename &Synchrmze | @Refresh
L-}% g»pﬁcatlon Center [Last Modfied [
Disconnect Admtsuatlon Web Ske (Ske #2) 10/3/2545 16:37:26 -
AllSites 1032545 16:37:26
Synchronize Cluster Application Center 2000 Administrative Site (Ste #4242) 10/3/2545 16:37:26 %
New Deployment... Defauk Web Sie (Site #1) 10/3/2545 16:37:26 '
All Tasks »
- E Inte!'net Info - New Window from Here e
-5 Health Monitc Refresh
& @ Component S
=l
Help ents: Administration Web Ske (Ste #2)
Resource Type: IAI Resources _-_] Add... Remave
@ Administration Web Site (ke #2) X
|

{Opens property sheet for the current selection....

gi]ﬁ 13-24 1don Properties Y03 web

2. 139N tab component service 1143 nA Add 13188031040 server NADINT i)“’clﬁf)uclu routing lost

| Action view

Tree !

Ej Console Root
- @ Application Center
S-¢fp OLALADECluster

J Qz -5 1 &lmE 0 Members?roperhes
: Genexal] Req.:est Forwadxng Component Services |

x‘Coi-nponent servers:

. Use Component Load Balancnng (CLBJ to route requests for any
“load-balanced COM+ components to the specified servers.

. |0LALAd Add
- Remove
@ Synchronizations
-8 Internet Information Services
-5 Health Monitor
(- Component Services
0K ( Cancel Apply [ Help

[ Last Modified

10/3/2545 16:37:26
10/3/2545 16:37:26
10/3/2545 16:37:26
10/3/2545 16:37:26

Remove !

o
=3
=]
@

71t 13-25 mmdenamFniinioan1slioglu Routing list
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MIA3199IAAAT COM+ Application
1. 1iacoM+ Explorer
2. click Y219 COM+ Application 1Aon New | Application NETGL) Dialog Box INUUIADN Next

3. 1A9n Create Empty Application

elcome to the COM Application Install Wizard

Install or Create a New Application \ga
Please choose whether you want to install a pre-built application or create an Phed §
empty application. w)’i

Install pre-built g
eate an embty application.

My C‘ompufer

3/il 13-26 M358319 COM+ Application

4. ld¥e com+ Application NAoam3 1AHoN server application 1187 click next

lwelcome to the COM Application Install Wizard

Create Empty Application & £
Please specify the name of the new application. i) .}‘ J

5 will be activate

Uit 13-27 M353YT0 COM+ Application 509015
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-

5. @10 DLL N993am35112191U Folder Components ¥99 COM+ Application
6. click ¥21% COM+ Application 8401392 Export Lid1700 Export
7. 1d¥e1Wd MSI id0an13 , 180N server application A3 NA next

8. v'l181vdAaRs COM+ Application NTUINANA MSI

1Wamsauvey CLB

1. 11 COM+ Application installer "lﬂaﬂg’»‘l‘ﬁ server VgﬂLﬂ“ﬁéﬂd ‘7;:\‘1 Web cluster ias  COM+
Application cluster

2. 171 server Y93 Web cluster 11/ COM+ Explorer
click ‘U’JT’ﬁ Component ‘ﬁﬁiﬂdﬂﬁﬂ:‘fl‘l CLB mmfu click properties

3. 190N tab Activation

4. 1aon Component supports dynamic load balancing ud1 0K

5. Restart Component supports dynamic load balancing

i m ton Services
B gcnsola Window  Help

| oo yew -J@*llfllﬁll@ } »om

Tree | Seryices (Locd) B 50
™ Consdle Root Name . 7 ; ; | pesaigtion: [ Status~
o3 Component Services %A&crta Notifies sel...  Started
% Evert Viewer (Local) R Application Center Administration Service Providesa... Started
Services (Local) &% Application Center Cluster Service Allows Appl... Started .
£ Application Center Log Query Helper Provides h... i
&R Application Center Name Resoktion Service Allows Appl... Started
% Application Center Synchronization Service Allows Appl... Started
&% Application Management
ClipBook —
\COM Started b
%com Event System Started
& Computer Browser . Started ;/
£ Defwatch Started
S DHCP Client . Started
& Distributed Fie System . Started .
& Distributed Link Tracking Client f... Started #
£ Distributed Link Tracking Server
%Distrihuted Transaction Coordinator . Started
S8 DNS Client . Started ©
%Event Log . Started
%Fax Service
&Ry File Replication »
&% FTP Publishing Service Started
&4115 Admin Service ... Started £
%Indexing Service b
ﬁ[nte’net Connection Sharing Providesn... JlJ
Sl Tl e o il
Stop and Start service COM+ Component Load Balancing Service on Local Computer. r

astarth]gjﬁ@“ &pr...| am...| g ‘Qc | Fom| @i | A [[Brce- @E H@g‘ﬁg&{ge@%@ s:19

3 19 13-28 P13 Restart Component supports dynamic load balancing



196

13.5 msnfSeufisudszansmwmsnszowinanaie NLB
4 o o 4 A v =) .
Msnagouil dan1vuienaaeumInszulnandlvimalulat Network Load Balancing
& o’: =1 a J
(NLB) %310n52a101van Tusuiuines
e v o w & 4y i
Tumsnaaouii 9219 TdsunsuiwaTuInA 181911 1Hea319 HTTP Request 11N
. - s 4 g ay s v et ' i
Virtual IP 903080005 M111U NLB Fa5umanioaveszdnnammiumme niaegluria 1-
20000 HAIIADVAAUUN
A a 3 & a :: a va Ia 4 d
el lumsnaaeuyninses Andaszuulians ulassorniulad 2000 ueanud
ad o a ad dy 3 . .
Givines uazilaldusms NIB ludiadsnnsenmed Tavdmualinaniedld Affiniy 11

. <! 5 4 = @
“none” 1A% Load Weight 111 “Equal” unaziniealiailn Aall

#am%"m CPU (MHz) | RAM (MB) LAN 0S Affinity Load
(Mbits) Weight
OLALAO3 | Celeron 450 384 100 Microsoft None Equal
OLALA41 Atlon 700 320 100 Windows None Equal
OLALAO06 Duron 650 384 100 2000 None Equal
OLALA04 | P!'! 600EB 384 100 Advanced None Equal
Server

A15197 13-1 anlninsesnivnaaey

= a y A ad s = 4 a
ﬂﬁﬂﬂﬁ@'ﬂm‘iﬂizmﬂiﬂﬁﬂu i]zﬁlli]1ﬂﬂﬁi‘]flﬂ‘i@3lcﬁi1‘l!.’JE)iL’WUQLﬂSEN!.ﬂU’JcluﬂﬁﬂﬂﬁﬂU
1 3,' 2 a A A o A a A ad Y
NOU IINUUIADYS LWZJLﬂ'i’tN‘lﬂﬁfJEJ‘] IUNTETNATU 4 1AT93 (NLB a10130 mmmawusv]naﬂﬂ

4 \\ 3 . A e, | (S
qaga 321a509) Mdumamuasutiullmudiau e

SuunIeudinneTiiims nizeis Inan Foinsoq
(19589) |
1 OLALAO3
2 OLALAO3 + OLALA04
3 OLALAO3 + OLALA41 + OLALA0O6
4 OLALAO3 + OLALA41 + OLALAO6 + OLALA04

cl’ o ¥ q’ 2 ad Jd
MINN 13-2 amunmwmmaemsﬂnas

y oy y _
NN INATDUVINAU vlﬂﬂi']ﬂllﬁﬂ\‘]lﬂﬂﬂﬁ’ﬂﬂﬁﬂﬂ PN
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MsSauifausznig COM+ iaz EJB

200

¥V
msifSesumeuseninanalulad coMm+ uag EJB v limusalssumoulssansmwums e

Iy 4 ' 4
'lﬂ"l,ﬂiﬂumammmnmmmnmwaauwaﬂwam

¥
FuiueziSsumouluduanuauselums e

Qg ~ 1 o % = d' =1 1,
voswageunaTulanndt  dwmiumsSoufonlusoamsnszneivan  szifSoumoussning

s o SA a s a o 3 s o = =
“ﬁﬂﬂﬂll’ﬁ"u@ﬂl‘hﬂﬂ5‘]5?]141’]?1@'311191’3’{1 2000 LA UDNWALAFU (¥ UIRBT 2000 NU WebLOglc GINL‘IJ‘H

A o ad sq Y =
wennansuEsWites nldma Tulat EJB

14.1 WSsuievanyaeiallsznine COM+ uaz EJB

Feature

COM+

EJB

Programming Languages

Language Neutrality v [Wou
Y I ¥
aoulmuuaalonivlenla

15U C++, Java, Visual Basic,

Only in Java

etc.

Development tools Microsoft Visual Studio, Delphi, | Visual Café; Visual Age for
etc. Java, JBuilder

Middleware Vendors Microsoft 30+

Legacy Integration COM TI, MSMQ, OLE DB RMI/INDI, CORBA,

Connectors

Limited State and

- Stateless component

Stateless bean, Stateful bean,

Persistence Management - flushes all object state at the | Entity bean
end of every transaction
- ABIIANITNY state 1B
Method-granularity No Yes

transactions

(configuration)

Middle-tier load balancing

Network load balancing (NLB :
Fumsnszare Tnaauuuy
distribute), Component load
balancing (CLB : Wums

n52910 THAALIUY centralize)
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No. Iafafi Windows 2000 13

Yes. oudioulaan1y EJB

Portability
(Platform) amsoioTdalyi Specification 9za1u1501i1 1Y
uwaarlofudnld sulunosonld
(Platform independent)
Interoperability H1U DCOM, ASP CORBA- - Deploy $1luszuniiang
Bridge U (Heterogeneous System)
- nAnSusiauasiie
ansaraus iyl
1u system-level 1a
application-level
Scalability 11 Windows 2000 Advanced TIU150 deploy 1814 UNIX
Server aiLANY 16 a2 Mainframe Aiaiiuayy 256
Twsmenaos ozl Windows - | Inssairos
2000 Data Center ﬁﬁ‘umgu 32
Insisses
Security Integrated with Windows 2000 aﬁuauu CORBA security
W30 SSL 130 JAS
Reliability Clustering and load-balancing | @11139 deploy 1@ luszuiia

= 4w
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Application Server

Application Servers based

Microsoft Windows 2000

Many vendér U IBM’s
WebSphere, BEA’s WebLogic,

Oracle’s application server, etc.

M31en 14-1 0f5eunnevanyasnalsenane com+ uas EJB
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14.2 fSaunsumalulagluIdines 5119 NLB 1oz WebLogic’s web-tier
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Feature

NLB

WebLogic’s web-tier

Load

Load Ao HTTP request

Load fio HTTP request

N13N321Y load

- NLB Driver UN3n0¢3z1I19
TCP/IP fUNetwork Adapter
. F 4
Driver Tuvnin5e4
- NAIATBISY packet W3 DU

1187999 hash table 1ATDINGN

1% proxy software — Round

Robin-

A v
Y50 1% Hardware Load balancer
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packet 1u )
19y A a Yy a o Y A
Hardware ‘hfl% server INUIAY A3 server NTUUIN proxy
ALY load
Architecture Distributed Architecture Centralized Architecture

Single point of failure

"lliﬁi]mum single point of failure

ﬁ’ﬂtym single point of failure il

problem proxy
@ A a
Fail-over Uy 1
o ay v o W
Cluster members 971UIU cluster member leﬂmﬂ“nfm Tudina

A
321999

{ ¢
0151971 14-2 15pumaunaluladluSiiiess21119 NLB 4as WebLogic’s web-tier

143 Wisuieumalulatlunenlnnivaifies 5211119 CLB 11az WebLogic’s Component-tier

Feature

CLB

WebLogic’s Component -tier

Load

Load 710 point of instantiated

Load 10 point of calling

method

N19N32318 load

Response time 10¢ Round robin

Combination Tu3 ﬁaﬂa?ﬁn'ﬂ

- Random

- Weight

- Round robin
Software Microsoft Application Center 2000 Web Logic
Architecture Centralized Architecture Distributed Architecture
Single point of failure L!.f:’)}ﬂiy'm single point of failure A 135
problem NLB %390 Cluster service
Cluster members lai$na Tishna
Fail-over il Y

A15197 14-3 1Wf5eumneguimalula

o J J
Junoulwisiuangs 521319 CLB as WebLogic’s Component-tier
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