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// Importation of the Components module
// when access to OMG IDL definitions contained
// into the CCM's Components module is required.

import Components;

module DiningPhilosophers
{

// Sets the prefix of all these OMG IDL definitions.
// Prefix generated Java mapping classes.

typeprefix DiningPhilosophers "omg.org";

. . .

};
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exception InUse {};

interface Fork
{

void get() raises (InUse);
void release();

};

// The fork component.
component ForkManager
{

// The fork facet used by philosophers.
provides Fork the_fork;

};

// Home for instantiating ForkManager components.
home ForkHome manages ForkManager {};

Fork
Manager
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exception InUse {};

interface Fork
{

void get() raises (InUse);
void release();

};

// The fork component.
component ForkManager
{

// The fork facet used by philosophers.
provides Fork the_fork;

};

// Home for instantiating ForkManager components.
home ForkHome manages ForkManager {};

Fork
Manager
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exception InUse {};

interface Fork
{

void get() raises (InUse);
void release();

};

// The fork component.
component ForkManager
{

// The fork facet used by philosophers.
provides Fork the_fork;

};

// Home for instantiating ForkManager components.
home ForkHome manages ForkManager {};
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Manager
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exception InUse {};

interface Fork
{

void get() raises (InUse);
void release();

};

// The fork component.
component ForkManager
{

// The fork facet used by philosophers.
provides Fork the_fork;

};

// Home for instantiating ForkManager components.
home ForkHome manages ForkManager {};

Fork
Manager
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enum PhilosopherState
{

EATING, THINKING, HUNGRY,
STARVING, DEAD

};

eventtype StatusInfo
{

public string name;
public PhilosopherState state;
public unsigned long ticks_since_last_meal;
public boolean has_left_fork;
public boolean has_right_fork;

};

Philosopher

QDPH  ;;;
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component Philosopher
{

attribute string name;

// The left fork receptacle.
uses Fork left;

// The right fork receptacle.
uses Fork right;

// The status info event source.
publishes StatusInfo info;

};

home PhilosopherHome manages Philosopher {
factory new(in string name);

};

Philosopher

QDPH  ;;;



���������	�
�
�����������������
����
����������
�

�����������
������������

� !��"����		�������#$%#�& $'�$������ �B

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��

����"������	�������	�
�
���� �	�� ���

component Philosopher
{

attribute string name;

// The left fork receptacle.
uses Fork left;

// The right fork receptacle.
uses Fork right;

// The status info event source.
publishes StatusInfo info;

};

home PhilosopherHome manages Philosopher {
factory new(in string name);

};

Philosopher

QDPH  ;;;

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��

����"������	�������	�
�
���� �	�� ���

component Philosopher
{

attribute string name;

// The left fork receptacle.
uses Fork left;

// The right fork receptacle.
uses Fork right;

// The status info event source.
publishes StatusInfo info;

};

home PhilosopherHome manages Philosopher {
factory new(in string name);

};

Philosopher

QDPH  ;;;
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component Philosopher
{

attribute string name;

// The left fork receptacle.
uses Fork left;

// The right fork receptacle.
uses Fork right;

// The status info event source.
publishes StatusInfo info;

};

home PhilosopherHome manages Philosopher {
factory new(in string name);

};

Philosopher

QDPH  ;;;
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component Philosopher
{

attribute string name;

// The left fork receptacle.
uses Fork left;

// The right fork receptacle.
uses Fork right;

// The status info event source.
publishes StatusInfo info;

};

home PhilosopherHome manages Philosopher {
factory new(in string name);

};

Philosopher

QDPH  ;;;
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component Observer

{

// The status info sink port.

consumes StatusInfo info;

};

// Home for instantiating observers.

home ObserverHome manages Observer {};

Observer
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component Observer

{

// The status info sink port.

consumes StatusInfo info;

};

// Home for instantiating observers.

home ObserverHome manages Observer {};

Observer
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component Observer

{

// The status info sink port.

consumes StatusInfo info;

};

// Home for instantiating observers.

home ObserverHome manages Observer {};

Observer
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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&RPSRQHQW

'HVLJQHU

8VHU ZULWWHQ

&RPSLOHU

*HQHUDWHG ILOHV

20* ,'/

���

&OLHQW

6WXE

20* ,'/

���

&RPSLOHU

&OLHQW�VLGH

20* ,'/ ��[

&RPSRQHQW

&OLHQW

&OLHQW

$SSOLFDWLRQ

XVHV

LPSOHPHQWHG E\

25%
Component
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� LQKHULWLQJ IURP Components::EventBase

� �� �
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���0� ��
� LQKHULWLQJ IURP Components::EventConsumerBase
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� �
��0�����	�� ����	������
����
������

� �
���
������
��0����.����	��4������
���0� ��



���������	�
�
�����������������
����
����������
�

�����������
������������

� !��"����		�������#$%#�& $'�$������ 9�
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component ForkManager

{
provides Fork the_fork;

};

interface ForkManager :
::Components::CCMObject

{

Fork provide_the_fork();
};

�������
����

Fork
Manager

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��

ForkHome

����
�&)�����		�
��
0���%��-�2���

home ForkHome

manages ForkManager {};

interface ForkHomeExplicit :
::Components::CCMHome {};

interface ForkHomeImplicit :

::Components::KeylessCCMHome {

ForkManager create();
};

interface ForkHome :

ForkHomeExplicit,

ForkHomeImplicit {};

Fork
Manager�������
����
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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eventtype StatusInfo {. . .};

valuetype StatusInfo :
::Components::EventBase { . . . };

interface StatusInfoConsumer :
::Components::EventConsumerBase {

void push_StatusInfo(in StatusInfo
the_StatusInfo);

};

�������
����
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component Observer {

consumes StatusInfo info;

};

interface Observer :

::Components::CCMObject {

StatusInfoConsumer get_consumer_info();

};

Observer
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��

Observer Home
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home ObserverHome
manages Observer {};

interface ObserverHomeExplicit :
::Components::CCMHome {};

interface ObserverHomeImplicit :
::Components::KeylessCCMHome {

Observer create();
};

interface ObserverHome :
ObserverHomeExplicit,
ObserverHomeImplicit {};

Observer�������
����
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component Philosopher {
attribute string name;
uses Fork left;
uses Fork right;
publishes StatusInfo info;

};

interface Philosopher :
::Components::CCMObject {

attribute string name;

.../...

Philosopher

QDPH  ;;;
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void connect_left(in Fork cnx) raises(…);
Fork disconnect_left() raises(…);
Fork get_connection_left();

void connect_right(in Fork cnx) raises (…);
Fork disconnect_right() raises (…);
Fork get_connection_right();

Components::Cookie subscribe_info(
in StatusInfoConsumer consumer) raises(…);

StatusInfoConsumer unsubscribe_info(
in Components::Cookie ck) raises(…);

};

Philosopher

QDPH  ;;;

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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home PhilosopherHome
manages Philosopher {

factory new(in string name);
};

interface PhilosopherHomeExplicit :
::Components::CCMHome {

Philosopher new(in string name);
};
interface PhilosopherHomeImplicit :

::Components::KeylessCCMHome {

Philosopher create();
};

interface PhilosopherHome :
PhilosopherHomeExplicit,
PhilosopherHomeImplicit {};

PhilosopherHome

Philosopher

QDPH  ;;;
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� )DFWRU\ ± &OLHQW ILQGV D KRPH DQG XVHV LW WR FUHDWH D QHZ

FRPSRQHQW LQVWDQFH

� )LQGHU � &OLHQW VHDUFKHV DQ H[LVWLQJ FRPSRQHQW LQVWDQFH WKURXJK

1DPH 6HUYLFH� 7UDGHU 6HUYLFH� RU KRPH ILQGHU RSHUDWLRQV

� �	���
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� 7KRVH GHILQHG E\ WKH FOLHQW�VLGH PDSSLQJ
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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# Obtains the component home finder.
chf = CORBA.ORB.resolve_initial_references

(“ComponentHomeFinder”)

# Finds a home by its home type.
forkHome = chf.find_home_by_type(ForkHome.id())

# Creates a fork manager component.
forkManager = forkHome.create()

# Obtains the fork facet.
fork = forkManager.provide_the_fork ()

# Uses the fork facet.
fork.get()
. . . . . . . 

fork.release()

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��

��
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�����������	�
�
��
5�������$+#� ��	�

# Obtaining CORBA components to be interconnected.
kant = Philosopher(“corbaname:…”)
observer = Observer(“corbaname:…”)

# Connects kant and observer.
ck = kant.subscribe_info(observer.get_consumer_info())
. . . . . .
# Disconnects kant and observer.
kant.unsubscribe_info(ck)

Observer

Philosopher

QDPH  .DQW
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� 1RW DFWLYDWLRQ� LGHQWLI\� SRUW PDQDJHPHQW DQG LQWURVSHFWLRQ
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��

6HUYHU�6LGH 0DSSLQJ
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Component executor
20* ,'/

���

20* &,'/

Skeletons managing
ports, life cycle,
persistency, etc.

+ GIOP/IIOP
,V PDSSHG WR
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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&RQWDLQHU FRQWH[W

&RPSRQHQW

VSHFLILF

FRQWH[W

���	�
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Main component executor interface

Facet or event sink executor interface

SessionComponent or EntityComponent

Component-oriented context interface

Container-oriented context interface

Container interposition

Context use

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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&RQWDLQHU FRQWH[W

&RPSRQHQW

VSHFLILF

FRQWH[W
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6HJ� 6HJ�6HJ�

ExecutorLocator
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&RPSRQHQW

'HVLJQHU

8VHU ZULWWHQ

&RPSLOHU

*HQHUDWHG ILOHV

20* ,'/

���

/RFDO

VHUYHU�VLGH

20* ,'/ ��[

&OLHQW

6WXE

&RPSRQHQW

([HFXWRU

&RPSRQHQW

6NHOHWRQ

20* ,'/

���

&RPSLOHU

&OLHQW�VLGH

20* ,'/ ��[

&RPSRQHQW

&OLHQW

&RPSRQHQW

,PSOHPHQWHU

&OLHQW

$SSOLFDWLRQ

XVHV

LPSOHPHQWHG E\ GHOHJDWHV WR

LPSOHPHQWHG E\

25%
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� �� ��	�
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� 7KH PDLQ FRPSRQHQW H[HFXWRU LQWHUIDFH

� ,QKHULWLQJ IURP Components::EnterpriseComponent

� 7KH PRQROLWKLF FRPSRQHQW H[HFXWRU LQWHUIDFH

� 2SHUDWLRQV WR REWDLQ IDFHW H[HFXWRUV DQG UHFHLYH HYHQWV

� 7KH FRPSRQHQW VSHFLILF FRQWH[W LQWHUIDFH

� 2SHUDWLRQV WR DFFHVV FRPSRQHQW UHFHSWDFOHV DQG HYHQW VRXUFHV

� ���������	�������		�������������� ����
���0� ��
� 2QH IRU H[SOLFLW RSHUDWLRQV XVHU�GHILQHG

� ,QKHULWLQJ IURP Components::HomeExecutorBase

� 2QH IRU LPSOLFLW RSHUDWLRQV JHQHUDWHG

� 2QH LQKHULWLQJ IURP ERWK SUHYLRXV LQWHUIDFHV

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ��
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// Executor interface for the the_fork facet.
local interface CCM_Fork : Fork
{

// No declarations added.
};

// Component-specific context interface.
local interface CCM_ForkManager_Context :

// Container context interface.
::Components::CCMContext

{
// Empty because no receptacles or event sources.

};

Fork
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public class ForkImpl
extends org.omg.CORBA.LocalObject

implements CCM_Fork
{

private boolean available_ = true;

public void get() throws InUse {
// Check if there is no current philosopher.
if (!available_) throw new InUse();

available_ = false;
}

public void release() {
available_ = true;        

}
}

Fork
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class Fork_impl : virtual public CCM_Fork

{

bool available_;

public:

Fork_impl() { available_ = true; }

void get() {

if (!available_) throw InUse();

available_ = false;

}

void release() {

available_ = true;        
}

};

Fork
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// Monolithic executor interface.
local interface CCM_ForkManager :

// Executors base interface.
::Components::EnterpriseComponent

{
// Requested by container.
CCM_Fork get_the_fork();

// No attributes.
};

Fork
Manager
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public class MonolithicForkManagerImpl

extends ForkImpl // Fork implementation.

implements CCM_ForkManager, // Is monolithic.

// Is a session executor

org.omg.Components.SessionComponent

{

// Required by CCM_ForkManager interface.

public CCM_Fork get_the_fork() {

// Itself as it extends ForkImpl.

return this;

}

// Also SessionComponent operations.

}

Fork
Manager
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// IDL implied by the IDL to C++ mapping.
local interface MyFork :
CCM_ForkManager, CCM_Fork,
Components::SessionComponent

{};

// C++
class ForkManager_impl :
virtual public MyFork,
virtual public Fork_impl

{
public:

// Required by CCM_ForkManager interface.
CCM_Fork_ptr get_the_fork() {

return CCM_Fork::_duplicate(this);
}
// Also SessionComponent operations.

};

Fork
Manager
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// Main component executor interface.
local interface CCM_ForkManager_Executor :

// Executors base interface.
::Components::EnterpriseComponent

{

// Empty because no attributes.
};

Fork
Manager
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public class MainSegForkManagerImpl
extends org.omg.CORBA.LocalObject

implements CCM_ForkManager_Executor,
org.omg.Components.SessionComponent

{
// SessionComponent to implement.

}

Fork
Manager
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class MainSegForkManager_impl :
virtual public CCM_ForkManager_Executor,
virtual public Components::SessionComponent

{
// SessionComponent to implement.

};

Fork
Manager
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// Container callback implemented by the main segment.
local interface ExecutorLocator :

::Components::EnterpriseComponent

{

// Obtain the specified port executor segment.
Object obtain_executor(in string name)

raises(CCMException);
// Release a port executor.
void release_executor(in Object obj)

raises(CCMException);

// Notify configuration completion.
void configuration_complete() raises(CCMException);   

};

Fork
Manager



���������	�
�
�����������������
����
����������
�

�����������
������������

� !��"����		�������#$%#�& $'�$������ �(

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

)����
����%��-�
���� 16� ����
16� �����#� ������
���4�

public class ForkManagerExecutorLocatorImpl
extends org.omg.CORBA.LocalObject

implements ExecutorLocator
{

private CCM_Fork fork_;
private CCM_ForkManager_Executor mgr_;

public
ForkManagerExecutorLocatorImpl() {

fork_ = new ForkImpl();
mgr_ = new MainSegForkManagerImpl();

}

Fork
Manager
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public org.omg.CORBA.Object
obtain_executor(String name)
throws org.omg.Components.CCMException {
if (name.equals("ForkManager")) return mgr_;
if (name.equals("the_fork”)) return fork_;
throw new org.omg.Components.CCMException();

}
public void
release_executor(org.omg.CORBA.Object obj)

throws org.omg.Components.CCMException {
// Nothing to do.

}
public void configuration_complete()
throws org.omg.Components.CCMException {
// Nothing to do.

}
}

Fork
Manager
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class ForkManagerExecutorLocator_impl :
virtual public ExecutorLocator

{
CCM_Fork_var fork_;
CCM_ForkManager_Executor_var mgr_;

public:
ForkManagerExecutorLocator_impl() {

fork_ = new Fork_impl;
mgr_ = new MainSegForkManager_impl;

}

Fork
Manager
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CORBA::Object_ptr obtain_executor(const char* name){
if (strcmp(name, “ForkManager”)==0)

return CORBA::Object::_duplicate(mgr_);
else if (strcmp(name, “the_fork”)==0)

return CORBA::Object::_duplicate(fork_);
throw Components::CCMException();

}

void release_executor(CORBA::Object_ptr obj) {
// Nothing to do.

}

void configuration_complete() {
// Nothing to do.

}
};

Fork
Manager
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local interface CCM_ForkHomeExplicit :
// Base home executors interface
::Components::HomeExecutorBase

{
// Empty as no user-defined home operations.

};

local interface CCM_ForkHomeImplicit
{

::Components::EnterpriseComponent create() 
raises(::Components::CreateFailure);

};

local interface CCM_ForkHome :
CCM_ForkHomeExplicit,
CCM_ForkHomeImplicit

{};

ForkHome

Fork
Manager
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public class ForkHomeImpl
extends org.omg.CORBA.LocalObject

implements CCM_ForkHome
{

// Required by CCM_ForkHome interface.
public org.omg.Components.EnterpriseComponent
create() {

// Return locator or monolithic instance.
return new ...ForkManager...Impl();

}

// Called at deployment time.
public static org.omg.Components.HomeExecutorBase
create_home() {
return new ForkHomeImpl();

}
}

ForkHome

Fork
Manager
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class ForkHome_impl :
virtual public CCM_ForkHome

{
//  Required by CCM_ForkHome interface.
Components::EnterpriseComponent_ptr create() {

// Return locator or monolithic instance.
return new ...ForkManager..._impl;

}
};

extern “C” {
Components::HomeExecutorBase_ptr
create_ForkHome() { 

return new ForkHome_impl;
}

}

ForkHome

Fork
Manager
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// Container callback implemented by the component
local interface SessionComponent :

::Components::EnterpriseComponent

{

// The context is fixed by the container.
void set_session_context(SessionContext ctx)

raises(CCMException);
// Called when component is activated.
void ccm_activate() raises(CCMException);

// Called when component is deactivated.
void ccm_passivate() raises(CCMException);

// Called when component is removed.
void ccm_remove() raises(CCMException);

};

Observer
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// Info event sink executor interface.
local interface CCM_StatusInfoConsumer {

void push(in StatusInfo ev);
};
// Main component executor interface.
local interface CCM_Observer_Executor : 

::Components::EnterpriseComponent {
};
// Monolithic executor interface.
local interface CCM_Observer :

CCM_Observer_Executor {

void push_info(in StatusInfo ev);
};
// Component-specific context interface.
local interface CCM_Observer_Context :

::Components::CCMContext {};

Observer
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public class ObserverImpl

extends org.omg.CORBA.LocalObject

implements CCM_Observer,

org.omg.Components.SessionComponent 

{

// Required for monolithic interface.
public void push_info(StatusInfo event) {

… update GUI …
}

Observer
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// Required for SessionComponent interface.
public void set_session_context(SessionContext ctx)   

throws CCMException

{ ... }

public void ccm_activate() throws CCMException

{ … display GUI … }

public void ccm_passivate() throws CCMException

{ … hide GUI … }

public void ccm_remove() throws CCMException

{ … free GUI … }

}

Observer
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// IDL implied by the IDL to C++ mapping.
local interface MyObserver :

CCM_Observer,
Components::SessionComponent {};

class Observer_impl :
virtual public MyObserver

{
public:

//  Required for monolithic interface.
void push_info(StatusInfo * event) {

… update GUI …
}

Observer
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// Required for SessionComponent interface.
void set_session_context(

Components::SessionContext_ptr ctx)
{ ... }

void ccm_activate()

{ … display GUI … }

void ccm_passivate()

{ … hide GUI … }

void ccm_remove()

{ … free GUI … }
};

Observer
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local interface CCM_ObserverHomeExplicit :

::Components::HomeExecutorBase

{};

local interface CCM_ObserverHomeImplicit

{       

::Components::EnterpriseComponent create()
raises(::Components::CreateFailure);

};

local interface CCM_ObserverHome :

CCM_ObserverHomeExplicit,

CCM_ObserverHomeImplicit

{};

Observer Home

Observer
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public class ObserverHomeImpl
extends org.omg.CORBA.LocalObject

implements CCM_ObserverHome
{

//  Required by CCM_ObserverHome interface.
public org.omg.Components.EnterpriseComponent
create()
{ return new ObserverImpl(); }

//  Called at deployment time.
public static org.omg.Components.HomeExecutorBase 
create_home()
{ return new ObserverHomeImpl(); }

}

Observer Home

Observer
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class ObserverHome_impl :

virtual public CCM_ObserverHome

{

Components::EnterpriseComponent_ptr create () {

return new Observer_impl;

}

};
extern “C” {

Components::HomeExecutorBase_ptr

create_ObserverHome () {

return new ObserverHome_impl;

}

}

Observer Home

Observer
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Philosopher

QDPH  ;;;
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// Main component executor interface.
local interface CCM_Philosopher_Executor :

::Components::EnterpriseComponent
{

attribute string name;
};

// Monolithic executor interface.
local interface CCM_Philosopher :

CCM_Philosopher_Executor
{
};

Philosopher

QDPH  ;;;

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

#� ���)��4��&)����1;��4���
��$+#�
0���"������	������
��6�

local interface CCM_Philosopher_Context :
::Components::CCMContext

{
// To obtain the connected left fork.
Fork get_connection_left();

// To obtain the connected right fork.
Fork get_connection_right();

// To push an info event to all subscribers.
void push_info(in StatusInfo ev);

};

Philosopher

QDPH  ;;;
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public class PhilosopherImpl
extends org.omg.CORBA.LocalObject

implements CCM_Philosopher,
org.omg.CORBA.SessionComponent,
java.lang.Runnable

{ 
// Transient state.
private String name_;
// Constructor.
public PhilosopherImpl(String n) { name_ = n; }

// Required by the CCM_Philosopher
// Executor interface.
public void name(String n) { name_ = n; }
public String name() { return name_; }

Philosopher

QDPH  ;;;

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

"������	����16� ����
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// The philosopher behavior state machine.
private java.lang.Thread behavior_;

// The philosopher CCM context.
private CCM_Philosopher_Context the_context_;

public void set_session_context(SessionContext ctx)
throws CCMException

{ the_context_ = (CCM_Philosopher_Context)ctx; }

public void ccm_activate() throws CCMException
{ behavior_ = new Thread(this); behavior_.start(); }

public void ccm_passivate() throws CCMException
{ behavior_.stop(); }

public void ccm_remove() throws CCMException {...}

Philosopher

QDPH  ;;;
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public void run() { // The state machine.
...
// Pushes the current status to all observers.
the_context_.push_info(...);
...
// Takes the left fork.
the_context_.get_connection_left().get();
...
// Takes the right fork.
the_context_.get_connection_right().get();
...
// Releases the left fork.
the_context_.get_connection_left().release();
...
// Releases the right fork.
the_context_.get_connection_right().release();
...

}

Philosopher

QDPH  ;;;

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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// IDL implied by the IDL to C++ mapping.
local interface MyPhilosopher :

CCM_Philosopher,
Components::SessionComponent {};

// C++
class Philosopher_impl : virtual public MyPhilosopher
{

CCM_Philosopher_Context_var ctx_;
CORBA::String_var name_;

public:
// Constructor.
Philosopher_impl(const char* nn) { name_ = nn; }
void name(const char* nn) { name_ = nn; }
char* name() { return CORBA::string_dup(name_); }

Philosopher

QDPH  ;;;
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void set_session_context(

Components::SessionContext_ptr ctx)

{ ctx_ = CCM_Philosopher_Context::_narrow (ctx); }

void ccm_activate()

{ … start philosopher thread … }

void ccm_passivate()

{ … stop philosopher thread … }

void ccm_remove()

{ … }

Philosopher

QDPH  ;;;

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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void timer() { // The state machine.
...

ctx_->push_info(...);

...

ctx_->get_connection_left()->get();

...

ctx_->get_connection_right()->get();
...

ctx_->get_connection_left()->release();

...

ctx_->get_connection_right()->release();

...

}

Philosopher

QDPH  ;;;
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3KLORVRSKHU+RPH

PhilosopherHome

Philosopher

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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local interface CCM_PhilosopherHomeExplicit :
::Components::HomeExecutorBase

{
::Components::EnterpriseComponent
new(in string name);

};

local interface CCM_PhilosopherHomeImplicit
{

::Components::EnterpriseComponent create() 
raises(Components::CreateFailure);

};

local interface CCM_PhilosopherHome :
CCM_PhilosopherHomeExplicit,
CCM_PhilosopherHomeImplicit {};

PhilosopherHome

Philosopher
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public class PhilosopherHomeImpl
extends org.omg.CORBA.LocalObject

implements CCM_PhilosopherHome
{
// Required by CCM_PhilosopherHomeImplicit interface.
public org.omg.Components.EnterpriseComponent
create() { return new PhilosopherImpl(“”); }

// Required by CCM_PhilosopherHomeExplicit interface.
public org.omg.Components.EnterpriseComponent
_new(String name) {

return new PhilosopherImpl(name);
}

// Called at deployment time.
public static org.omg.Components.HomeExecutorBase
create_home() { return new PhilosopherHomeImpl(); }

}

PhilosopherHome

Philosopher

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

"������	����2����16� ����
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��77

class PhilosopherHome_impl :
virtual public CCM_PhilosopherHome

{
Components::EnterpriseComponent_ptr
create()
{ return new Philosopher_impl(“unnamed”); }

Components::EnterpriseComponent_ptr
_cxx_new(const char * name)
{ return new Philosopher_impl(name); }

};
extern “C” {

Components::HomeExecutorBase_ptr
create_PhilosopherHome()
{ return new PhilosopherHome_impl; }

}

PhilosopherHome

Philosopher
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#include <philo.idl>
// or import DiningPhilosophers;

composition service ObserverComposition
{

home executor ObserverHomeServiceImpl
{

implements DiningPhilosophers::ObserverHome;
manages ObserverServiceImpl;

};
};
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&RPSRQHQW

'HVLJQHU

20* ,'/

���

/RFDO

6HUYHU�VLGH

20* ,'/

&RPSRQHQW

([HFXWRU

&RPSRQHQW

6NHOHWRQ

&RPSRQHQW

,PSOHPHQWHU

LQKHULWHG E\

DQG FRPSOHWHG

8VHU ZULWWHQ

&RPSLOHU

*HQHUDWHG ILOHV

20* &,'/

&RPSRVLWLRQ

'HVLJQHU

&RPSRQHQW

([HFXWRU

6NHOHWRQ

SDUWLDOO\

LPSOHPHQWHG

20* ,'/

���

&RPSLOHU

GHOHJDWHV WR

20* &,'/

&RPSLOHU

LQFOXGHV

LPSRUWV
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#include <philo.idl>
// or import DiningPhilosophers;

composition session ForkManagerComposition
{
home executor ForkHomeSessionImpl
{
implements DiningPhilosophers::ForkHome;
manages ForkManagerSessionImpl {
segment Seg {

provides facet the_fork; }
};

};
};

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

���")+#�0���+�
�
��"������	����

#include <philo.idl>

abstract storagetype Person {
state string name;
state DiningPhilosophers::PhilosopherState
philosopher_state;
. . .

};

abstract storagehome PersonHome of Person {
factory create();

};

storagetype PersonBase implements Person {};

storagehome PersonHomeBase of PersonBase
implements PersonHome {};
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#include <philo.psdl>

composition process PhilosopherComposition
{
home executor PhilosopherHomeProcessImpl
{
implements 

DiningPhilosophers::PhilosopherHome;
bindsTo PersonHome;
manages PhilosopherProcessImpl;

};
};

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

����$+#�*�")+#����	������
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'DWDEDVH

'HVLJQHU

20* 36'/
&RPSRQHQW

([HFXWRU

&RPSRQHQW

,PSOHPHQWHU

LQKHULWHG E\

DQG FRPSOHWHG

8VHU ZULWWHQ

&RPSLOHU

*HQHUDWHG ILOHV

20* &,'/

&RPSRVLWLRQ

'HVLJQHU

&RPSRQHQW

([HFXWRU

6NHOHWRQ

20* &,'/

&RPSLOHU

LQFOXGHV

20* ,'/

���

20* 36'/

&RPSLOHU

6WRUDJH

6WXE

'DWDEDVH

XVHV
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6WRUDJH

2EMHFW
&RPSRQHQW

+RPH
6WRUDJH

+RPH

([HFXWRU

+RPH

([HFXWRU

,'/

&,'/

36'/

LPSOHPHQWV

LPSOHPHQWV

PDQDJHV PDQDJHV PDQDJHV

ELQGV WR

VWRUHG DV

([SOLFLWO\ GHILQHG

,PSOLFLWO\ GHILQHG

component C {};
home H manages C
{};

abstract storagetype ST{}
abstract storagehome SH

manages ST {};

home executor HE {
implements H;
bindsTo SH;
manages E;

};
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� sessionL��6���������
����������
�5�������� ���
�

� serviceL��6���������
���
��
4� ����


� EJBsession��EJBentityL�0���1���
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COMPONENT 
CATEGORY 

CONTAINER 
IMPL TYPE 

CONTAINER 
TYPE  

EXTERNAL 
TYPE 

EJB BEAN 
EQUIVALENT 

Service Stateless Session Keyless Session 
(stateless) 

Session Conv Session Keyless Session 
(stateful) 

Process Durable Entity Keyless  ----- 

Entity Durable Entity Keyfull Entity 
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� method N 4�����0������� ���������

� DFWLYDWHG EHIRUH HDFK LQYRFDWLRQ

� SDVVLYDWHG DIWHU HDFK LQYRFDWLRQ

� transaction N 4�����0��������6 �	��service
� DFWLYDWHG RQ WKH ILUVW LQYRFDWLRQ RI D QHZ WUDQVDFWLRQ

� SDVVLYDWHG DIWHU WKH ODVW LQYRFDWLRQ RI WKH WUDQVDFWLRQ

� component N 4�����0��������6 �	��service
� DFWLYDWHG EHIRUH ILUVW LQYRFDWLRQ

� SDVVLYDWHG H[SOLFLWO\

� container N 4�����0��������6 �	��service
� DFWLYDWHG RQ WKH ILUVW LQYRFDWLRQ

� SDVVLYDWHG ZKHQ WKH FRQWDLQHU QHHGV WR UHFODLP PHPRU\
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�FRPSRQHQWNLQG!�VHVVLRQ!�VHUYDQW OLIHWLPH ´FRPSRQHQWµ�!��VHVVLRQ!��FRPSRQHQWNLQG!
�WKUHDGLQJ SROLF\ ´PXOWLWKUHDGµ�!
�FRQILJXUDWLRQFRPSOHWH VHW ´WUXHµ�!
�KRPHIHDWXUHV QDPH ´3KLORVRSKHU+RPHµ UHSLG ´,'/����3KLORVRSKHU+RPH����µ�!
�FRPSRQHQWIHDWXUHV QDPH ´3KLORVRSKHUµ UHSLG ´,'/����3KLORVRSKHU����µ!
�SRUWV!
�SXEOLVKHV SXEOLVKHVQDPH ´LQIRµ HYHQWW\SH ´,'/�'LQLQJ3KLORVRSKHUV�6WDWXV,QIR����µ!
�HYHQWSROLF\�!

��SXEOLVKHV!
�XVHV XVHVQDPH ´OHIWµ UHSLG ´,'/�'LQLQJ3KLORVRSKHUV�)RUN����µ�!
�XVHV XVHVQDPH ´ULJKWµ UHSLG ´,'/�'LQLQJ3KLORVRSKHUV�)RUN����µ�!

��SRUWV!
��FRPSRQHQWIHDWXUHV!

��FRUEDFRPSRQHQW!
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�"[PO YHUVLRQ �����"!

��'2&7<3( FRUEDFRPSRQHQW 6<67(0 �FRUEDFRPSRQHQW�GWG�!

�FRUEDFRPSRQHQW!

�FRUEDYHUVLRQ!�����FRUEDYHUVLRQ!
�FRPSRQHQWUHSLG UHSLG 

�,'/�'LQLQJ3KLORVRSKHUV�3KLORVRSKHU������!
�KRPHUHSLG UHSLG 

�,'/�'LQLQJ3KLORVRSKHUV�3KLORVRSKHU+RPH������!
�FRPSRQHQWNLQG!
�SURFHVV!�VHUYDQW OLIHWLPH �FRQWDLQHU� �!��SURFHVV!
��FRPSRQHQWNLQG!
�VHFXULW\ ULJKWVIDPLO\ �&25%$´

ULJKWVFRPELQDWRU �VHFDQ\ULJKWV� �!
�WKUHDGLQJ SROLF\ �PXOWLWKUHDG� �!
�FRQILJXUDWLRQFRPSOHWH VHW �WUXH� �!
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�KRPHIHDWXUHV QDPH �3KLORVRSKHU+RPH�
UHSLG �,'/�'LQLQJ3KLORVRSKHUV�3KLORVRSKHU+RPH������!

�FRPSRQHQWIHDWXUHV QDPH �3KLORVRSKHU�
UHSLG �,'/�'LQLQJ3KLORVRSKHUV�3KLORVRSKHU�����!

�SRUWV!
�XVHV XVHVQDPH �ULJKW�

UHSLG �,'/�'LQLQJ3KLORVRSKHUV�)RUN����� �!
�XVHV XVHVQDPH �OHIW�

UHSLG �,'/�'LQLQJ3KLORVRSKHUV�)RUN����� �!
�SXEOLVKHV HPLWVQDPH �LQIR�

HYHQWW\SH �6WDWXV,QIR�!
�HYHQWSROLF\ SROLF\ �QRUPDO� �!

��SXEOLVKHV!
��SRUWV!

��FRPSRQHQWIHDWXUHV!
�LQWHUIDFH QDPH �)RUN� UHSLG �,'/�'LQLQJ3KLORVRSKHUV�)RUN������!
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�VHJPHQW QDPH �SKLORVRSKHUVHJ� VHJPHQWWDJ ���!
�VHJPHQWPHPEHU IDFHWWDJ ��� �!
�FRQWDLQHUPDQDJHGSHUVLVWHQFH!
�VWRUDJHKRPH LG �36'/�3HUVRQ+RPH������!
�SVVLPSOHPHQWDWLRQ LG �2SHQ25%�366� �!
�DFFHVVPRGH PRGH �5($'B:5,7(� �!
�SVVWUDQVDFWLRQ SROLF\ �75$16$&7,21$/� !

�SVVWUDQVDFWLRQLVRODWLRQOHYHO OHYHO �6(5,$/,=$%/(� �!
��SVVWUDQVDFWLRQ!
�SDUDPV!
�SDUDP QDPH �[� YDOXH ��� �!

��SDUDPV!
��FRQWDLQHUPDQDJHGSHUVLVWHQFH!

��VHJPHQW!
��FRUEDFRPSRQHQW!
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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IDL/CIDL
Com piler

IDL/CIDL File
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Tool
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Tools

User's  C ode

Com ponent
Descriptor

Default P roperties

A ssem bly
Tool

Com ponent
A ssem bly
P ackage

Hom e P roperties Com ponent Properties

Deploym ent
Tool

CO RBA
Com ponent

P ackage

CO RBA
Com ponent

P ackage

A ssem bly
Descriptor
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Descriptor
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Philosopher

QDPH  .DQW

Philosopher

QDPH  $ULVWRWOH

Philosopher

QDPH  'HVFDUWHV

Fork

Fork

Fork

Component

Base ref.

Facet

Receptacle

Event Source

Event Sink

Observer
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

���	�
�
�������.���+�� ��	���
0���+�
�
��"������	����

�"[PO YHUVLRQ �����"!
��'2&7<3( FRPSRQHQWDVVHPEO\ 6<67(0 �FRPSRQHQWDVVHPEO\�GWG�!

�FRPSRQHQWDVVHPEO\ LG �GHPRSKLOR�!
�GHVFULSWLRQ!'LQQHU DVVHPEO\ GHVFULSWRU��GHVFULSWLRQ!
�FRPSRQHQWILOHV!
�FRPSRQHQWILOH LG �3KLORVRSKHU&RPSRQHQW�!
�ILOHLQDUFKLYH QDPH �SKLORVRSKHU�FVG��!
��FRPSRQHQWILOH!
�FRPSRQHQWILOH LG �2EVHUYHU&RPSRQHQW�!
�ILOHLQDUFKLYH QDPH �REVHUYHU�FVG��!
��FRPSRQHQWILOH!
�FRPSRQHQWILOH LG �)RUN0DQDJHU&RPSRQHQW�!
�ILOHLQDUFKLYH QDPH �IRUNPDQDJHU�FVG��!

��FRPSRQHQWILOH!
��FRPSRQHQWILOHV!

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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�SDUWLWLRQLQJ!

�KRPHSODFHPHQW LG �2EVHUYHU+RPH�!

�FRPSRQHQWILOHUHI LGUHI �2EVHUYHU&RPSRQHQW��!

�UHJLVWHUZLWKQDPLQJ QDPH ´'LQQHU�2EVHUYHU+RPH��!

��KRPHSODFHPHQW!

�KRPHSODFHPHQW LG �3KLORVRSKHU+RPH�!

�FRPSRQHQWILOHUHI LGUHI �3KLORVRSKHU&RPSRQHQW��!

�UHJLVWHUZLWKQDPLQJ QDPH �'LQQHU�3KLORVRSKHU+RPH��!

��KRPHSODFHPHQW!

�KRPHSODFHPHQW LG �)RUN+RPH�!

�FRPSRQHQWILOHUHI LGUHI �)RUN&RPSRQHQW��!

�UHJLVWHUZLWKQDPLQJ QDPH �'LQQHU�)RUN+RPH��!

��KRPHSODFHPHQW!

��SDUWLWLRQLQJ!�FRQQHFWLRQV�!��FRPSRQHQWDVVHPEO\!
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�SDUWLWLRQLQJ!

�KRPHSODFHPHQW LG �2EVHUYHU+RPH�!
�FRPSRQHQWILOHUHI LGUHI �2EVHUYHU&RPSRQHQW��!
�FRPSRQHQWLQVWDQWLDWLRQ LG �)UHXG��!
�UHJLVWHUZLWKQDPLQJ QDPH ´'LQQHU�2EVHUYHU&RPSRQHQW��!
��KRPHSODFHPHQW!

�KRPHSODFHPHQW LG �)RUN+RPH�!
�FRPSRQHQWILOHUHI LGUHI �)RUN0DQDJHU&RPSRQHQW��!
�FRPSRQHQWLQVWDQWLDWLRQ LG �)RUN0DQDJHU���!
�FRPSRQHQWLQVWDQWLDWLRQ LG �)RUN0DQDJHU���!
�FRPSRQHQWLQVWDQWLDWLRQ LG �)RUN0DQDJHU���!
�UHJLVWHUZLWKKRPHILQGHU QDPH �)RUN+RPH��!
��KRPHSODFHPHQW!

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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�KRPHSODFHPHQW LG �3KLORVRSKHU+RPH�!
�FRPSRQHQWILOHUHI LGUHI �3KLORVRSKHU&RPSRQHQW��!

�FRPSRQHQWLQVWDQWLDWLRQ LG �.DQW�!
�FRPSRQHQWSURSHUWLHV!�ILOHLQDUFKLYH QDPH �.DQW�FSI��!

��FRPSRQHQWSURSHUWLHV!��FRPSRQHQWLQVWDQWLDWLRQ!

�FRPSRQHQWLQVWDQWLDWLRQ LG �'HVFDUWHV�!
�FRPSRQHQWSURSHUWLHV!�ILOHLQDUFKLYH QDPH �'HVFDUWHV�FSI��!

��FRPSRQHQWSURSHUWLHV!��FRPSRQHQWLQVWDQWLDWLRQ!

�FRPSRQHQWLQVWDQWLDWLRQ LG �$ULVWRWOH�!
�FRPSRQHQWSURSHUWLHV!�ILOHLQDUFKLYH QDPH �$ULVWRWOH�FSI��!

��FRPSRQHQWSURSHUWLHV!��FRPSRQHQWLQVWDQWLDWLRQ!

��KRPHSODFHPHQW!
��SDUWLWLRQLQJ!
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�FRQQHFWLRQV!

�FRQQHFWLQWHUIDFH!

�XVHVSRUW!

�XVHVLGHQWLILHU!OHIW��XVHVLGHQWLILHU!

�FRPSRQHQWLQVWDQWLDWLRQUHI LGUHI �.DQW��!

��XVHVSRUW!

�SURYLGHVSRUW!

�SURYLGHVLGHQWLILHU!WKHBIRUN��SURYLGHVLGHQWLILHU!

�FRPSRQHQWLQVWDQWLDWLRQUHI LGUHI �)RUN0DQDJHU���!

��SURYLGHVSRUW!

��FRQQHFWLQWHUIDFH!

Philosopher

QDPH  .DQW

Fork
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�FRQQHFWHYHQW!

�SXEOLVKHVSRUW!
�SXEOLVKHVLGHQWLILHU!LQIR��SXEOLVKHVLGHQWLILHU!
�FRPSRQHQWLQVWDQWLDWLRQUHI LGUHI �.DQW��!

��SXEOLVKHVSRUW!

�FRQVXPHVSRUW!
�FRQVXPHVLGHQWLILHU!LQIR��FRQVXPHVLGHQWLILHU!
�FRPSRQHQWLQVWDQWLDWLRQUHI LGUHI �)UHXG��!

��FRQVXPHVSRUW!

��FRQQHFWHYHQW!

Philosopher

QDPH  .DQW Observer
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���

���	�
�
��"� -���
�

,'/�&,'/

&RPSLOHU

8VHU

&RGH

*HQHUDWHG

&RGH

,'/

&RPSRQHQW

'HVFULSWRU

'HIDXOW

3URSHUWLHV

&RPSLOHU

6KDUHG

/LEUDU\ RU

([HFXWDEOH

3DFNDJLQJ

7RRO

&RPSRQHQW

3DFNDJH

�]LS

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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3URSHUWLHV
'HSOR\PHQW

7RRO

$VVHPEO\

$UFKLYH

�DDU �=,3�

$VVHPEO\

7RRO

&RPSRQHQW

3DFNDJH

&RPSRQHQW

3DFNDJH

&RPSRQHQW

3DFNDJH

3RUW

&RQQHFWLRQV

,QVWDQFH

&UHDWLRQ
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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� ComponentInstallation
� 6LQJOHWRQ� LQVWDOOV FRPSRQHQW LPSOHPHQWDWLRQV

� AssemblyFactory
� 6LQJOHWRQ� FUHDWHV Assembly REMHFWV

� Assembly
� 5HSUHVHQWV DQ DVVHPEO\ LQVWDQWLDWLRQ

� &RRUGLQDWHV WKH FUHDWLRQ DQG GHVWUXFWLRQ RI FRPSRQHQW DVVHPEOLHV
DQG FRPSRQHQWV

� ServerActivator
� 6LQJOHWRQ E\ KRVW� FUHDWHV ComponentServer REMHFWV

� ComponentServer
� &UHDWHV Container REMHFWV

� Container
� ,QVWDOOV CCMHome REMHFWV

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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'HSOR\PHQW $SS

S taging Area

$VVHPEO\ )LOH

,QVWDOO

2EMHFW

P rocess or

,QVWDOO

2EMHFW

Proc ess or

,QVWDOO

2EMHFW

Processor

Proc essor

,QVWDOO

2EMHFW

P rocess or

=,3

OMG IDL
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Deployment Tool

AssemblyFactory Assembly

ServerActivator

ComponentServer

Container

CCMHome

CCMObject
ComponentInstallation

©LQVWDQWLDWHVª

©LQVWDQWLDWHVª

©LQVWDQWLDWHVª

©LQVWDQWLDWHVª

©LQVWDQWLDWHVª

7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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module Components {

enum AssemblyState {

INACTIVE, INSERVICE

};

exception CreateFailure {};

exception RemoveFailure {};

interface Assembly {

void build () raises (CreateFailure);

void tear_down () raises (RemoveFailure);

AssemblyState get_state ();

};

};
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� VWDUWV &RPSRQHQW6HUYHUV IRU HDFK KRPH

� FUHDWHV &RQWDLQHUV DQG LQVWDOOV KRPHV

� FUHDWHV FRPSRQHQW LQVWDQFHV

� LQWHUFRQQHFWV FRPSRQHQW SRUWV

� FDOOV FRQILJXUDWLRQBFRPSOHWH
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7XHVGD\� -XQH ��WK� ���� &25%$ &RPSRQHQW 0RGHO 7XWRULDO ���
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