E.9 Portable Object Adaptor

E.9 Portable Object Adaptor

m  More complicated activation schemes
m POA interface

m Persistent references
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E.9 Portable Object Adaptor

1 CORBA Object Life Cycle

m State diagram for life cycle

e R

Object Exists
. . R

( Object Deactivated

L Servant Etherialized/

Object Non-existent Object Non-existent
L Reference Creation "Destruction"/L
Object Activation Object Deactivation
( Object Activated

L Servant Incarnated/

[J OA has to create servant and activate object when call arrives
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E.9 Portable Object Adaptor

2 POA Operation

m  POA operation controlled by POA Manager

m POA Manager states

POAManager::activate Active

ﬂ POAManager::deactivate

0

DAManager::discard_requests

TN\ POAManager::hold_requests R
POA::create_POA Holding g a POAManager::deactivate Inactive POA::destroy >@

\\

\\

POAManager::hold_requests
POAManager::activate

\(Discarding h POAManager::deactivate

POAManager::discard_requests

m  One POA Manager for multiple POAs possible

m PIDL interface POAManager
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E.9 Portable Object Adaptor

3 POA Creation

m |DL interface:

module PortableServer {
interface POAManager;
exception AdapterAlreadyEXxists {};
exception InvalidPolicy { unsigned short index; };

interface POA {

POA create_POA(in string adapter_name,
in POAManager manager,
in CORBA::PolicyList policies)

raises(AdapterAlreadyExists, InvalidPolicy);

|8
h

m Policies influence POA operation

m Root POA already exists in ORB

org.omg.CORBA.Object o = orb.resolve_initial_references(
"RootPOA");

org.omg.PortableServer.POA root_poa =
org.omg.PortableServer.POAHelper.narrow( o );
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3 POA Creation

m Hierarchy of POAs

Server Process

ORB

manages | .\

Manager

manages

POA
"FooPOA"

POA
"BazPOA"
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4 POA Policies

m |DL:

module CORBA {
typedef unsigned long PolicyType;

interface Policy {
readonly attribute PolicyType policy_type;

Policy copy();
void destroy();

|8

typedef sequence<Policy> PolicyList;

m Locality-constrained objects
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5 CORBA Object Life Span Policy

m |DL:

module PortableServer {
enum LifespanPolicyValue {
TRANSIENT, PERSISTENT

Ik

interface LifespanPolicy : CORBA::Policy {
readonly attribute LifespanPolicyValue value;

Ji

i
m Single POA can either support persistent or transient objects, not both

m Persistent objects
[J ORB and Implementation Repository must keep track of these objects
[J Additional information for re-activation is stored

m Default Value: TRANSIENT
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E.9 Portable Object Adaptor

6 Object Identifiers

m  Objects are identified via object references

Object Reference Typ/e/ Profile 1, e.g. lIOP \ Profile 2 Profile ...

Profile Contact Information, e.g. IP-A’dgness/TCP-'P’oFt Object Key

=

- -

\
\

Object Key POA Path, e.g. "/FooPOA/BazPOA)" Object Identifier .

Object Identifier My |[O|b|jle]c]|t

m  Object IDs either chosen by:
[0 the POA (SYSTEM_ID
[0 the application (USER_ID), e.g. when objects are mapped to a database
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6 Object Identifiers

m |DL:

module PortableServer {
enum IdAssignmentPolicyValue {
SYSTEM_ID, USER_ID

Ik

interface IdAssignmentPolicy : CORBA::Policy {
readonly attribute IdAssignmentPolicyValue value;

Ji

h

m Default Value: SYSTEM_ID

Tutorial on Object-Oriented Concepts in Distributed Systems | E.144
0 Uwe Rastofer « Universitédt Erlangen-Ndrnberg « IMMD 1V, 2001 E-CORBA.fm 2001-01-24 19.42 ’

Reproduktion jeder Art oder Verwendung dieser Unterlage, aufer zu Lehrzwecken an der Universitit Erlangen-Niirnberg, bedarf der Zustimmung des Autors

E.9 Portable Object Adaptor

7 Mapping Objects to Servants

m Relation between Object IDs and Servants

m IDL:

module PortableServer {
enum ldUniquenessPolicyValue {
UNIQUE_ID, MULTIPLE_ID

Y

interface IdUniquenessPolicy : CORBA::Policy {
readonly attribute IdUniquenessPolicyValue value;

If

i
m UNIQUE_ID: One-to-one relation between objects and servants

m MULTIPLE_ID: There may be several CORBA objects (and therefore
several Object IDs) that are implemented by the same Servant

m Default Value: UNIQUE_ID
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8 Implicit Activation
m Activation via some special Skeleton method (in Java _this() )

m IDL:

module PortableServer {
enum ImplicitActivationPolicyValue {
IMPLICIT_ACTIVATION, NO_IMPLICIT_ACTIVATION
If

interface ImplicitActivationPolicy : CORBA::Policy {
readonly attribute ImplicitActivationPolicyValue
value;
Ji
5

m Default Value: NO_IMPLICIT_ACTIVATION

m  Exception: RootPOA has IMPLICIT_ACTIVATION
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E.9 Portable Object Adaptor

9 Matching Requests to Servants

m POA can store active Servants in an Active Object Map

Servant Pointer
Servant Pointer

Object ID
N Object ID

Object Identifier s

| ObjectiD |

Object Reference

Object ID

Servant Pointer

Object ID

Servant Pointer

Object ID

Servant Pointer

Object 1D,

Servant Pointer

Object .

Servant Pointer

Object ID

Servant Pointer

Object ID

Servant Pointer

POA Active Object Map

[1 Only objects that are registered in Active Object Map exist
(USE_ACTIVE_OBJECT_MAP_ONLY

O POA throws CORBA::OBJECT_NOT_EXISTotherwise
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E.9 Portable Object Adaptor

9 Matching Requests to Servants

m For dynamic activation application supplies a Servant Manager to the
POA

[J Servant Manager is contacted if Object ID is not found in Active Object Map

[J Servant Manager may either return a Servant for the object
or throw a CORBA::OBJECT_NOT_EXIST

[0 Mode is USE_SERVANT_MANAGER

m  The application supplies a Default Servant — there is no Active Object
Map

[1 All requests are sent to the Default Servant
[ It uses the Dynamic Skeleton Interface (DSI) to process the request
[0 Mode is USE_DEFAULT_SERVANT
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E.9 Portable Object Adaptor

9 Matching Requests to Servants

m |DL:

module PortableServer {
enum RequestProcessingPolicyValue {
USE_ACTIVE_OBJECT_MAP_ONLY,
USE_DEFAULT_SERVANT,
USE_SERVANT_MANAGER
I
interface RequestProcessingPolicy : CORBA::Policy {
readonly attribute RequestProcessingPolicyValue
value;
Ji
15

m Default Value: USE_ACTIVE_OBJECT_MAP_ONLY
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10 Retention of Object ID to Servant Associations

m  Should the POA remember Servants and store them in the Active Object
Map?

m Yes (RETAIN): POA searches Active Object Map

m No (NON_RETAIN: POA relies on Default Servant or Servant Manager to
provide the association

m |IDL:

module PortableServer {
enum ServantRetentionPolicyValue {
RETAIN, NON_RETAIN
Ik

interface ServantRetentionPolicy : CORBA::Policy {
readonly attribute ServantRetentionPolicyValue
value;

h

m Default Value: RETAIN
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E.9 Portable Object Adaptor

11 Multithreading

m How are requests allocated to threads?

m IDL:

module PortableServer {
enum ThreadPolicyValue {
ORB_CTRL_MODEL, SINGLE_THREAD_MODEL

Y

interface ThreadPolicy : CORBA::Policy {
readonly attribute ThreadPolicyValue value;

If

h

m Default Value: ORB_CTRL_MODEL
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12 Useful Policy Combinations

m Some combinations don’t make sense and creation of such a POA fails

m PERSISTENToften used with USER_ID
[1 Easier to re-create servant if ObjectID contains a key to find the servant data

m IMPLICIT_ACTIVATION requires SYSTEM_ID
[0 Where should the ObjectID come from?
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13 Simple POA without Implicit Activation

$ $

Server Code ORB
] new

MyServant

I
I
I
I
I
I
I

i
|
|
|
|
|
|
|
|
L.
|
!
|
|
|
|
!
|
!
I!

[ Dispatch Remote Call

! _invoke Find in Active Object Map

Invoke the Real Method
~~~~~~~~~ =
MMMMMMMMMMMM >

I

I
Remove from Active Object Map
<= — e — — — 34—

Destroy Servant [

I
I
I
I
I
I
I
1

Tutorial on Object-Oriented Concepts in Distributed Systems | E.153
0 Uwe Rastofer ¢ Universitét Erlangen-Ntrnberg ¢ IMMD 1V, 2001 E-CORBA.fm 2001-01-24 19.42 ’

Reproduktion jeder Art oder Verwendung dieser Unterlage, auBer zu L an der Universitét Erl Niirnberg, bedarf der des Autors.
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14 POA with Servant Activator

m Policies:
[0 USE_SERVANT_MANAGER
0 RETAIN

m Application activates objects on demand via Servant Manager

m  Application can deactivate objects using its own strategy

# S %

Server Code ORB

new

- MyServantActivator

set_servant_manager(org.omg. PortabIeServer.Se%ntManager):void

|

|

i

I

[ g
|

gs

I

create_reference_with_id(byte[],java.lang.String):og.omg.CORBA.Object

[
!

Tutorial on Object-Oriented Concepts in Distributed Systems | E.154
0 Uwe Rastofer « Universitédt Erlangen-Ndrnberg « IMMD 1V, 2001 E-CORBA.fm 2001-01-24 19.42 ’

Reproduktion jeder Art oder Verwendung dieser Unterlage, aufer zu Lehrzwecken an der Universitit Erlangen-Niirnberg, bedarf der Zustimmung des Autors

E.9 Portable Object Adaptor

14 POA with Servant Activator

| | Dispatch Remote Call

I
newincaLnate(byte[I,POA):Servant Find in Active Object Map

MyServant

A

] _invoke

i Invoke Real Method
|
|
|
|
|
Invoke Real Method
!

deactivate_object(by}te[]):void

T

i Dispatch Remote Call

f

|

|

|

|

|

I i
E _invoke Find in Active Object Map
I

|

|

|

|

|

1
1

=

%therealize(byte[],POA,Servant}boolean,boolean):void

] Destroy Servant

Remove from Active Object Mgp

I
|
I
|
I

I
I
I
I
l
I
l
1
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14 POA with Servant Activator

m Servant Manager is a Servant Activator (derived interface)

interface
org.omg.PortableServer.ServantManagerOperations

interface
org.omg.PortableServer.ServantActivatorOperations org.omg.PortableServer.Servant
- ) - - <~ ] org.omg.CORBA.portable.InvokeHandler
+incarnate(:byte[],:org.omg.PortableServer.POA):org.omg.Port org.omg. PortableServer. ServantActivatorPOA
+etherealize(:byte[],:org.omg.PortableServer.POA,:org.omg.Po H
H
MyServantActivator

+incarnate(id:byte[],poa:POA):Servant
+etherealize(id:byte[],poa:POA,servant:Servant,par4:boolea
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E.9 Portable Object Adaptor

15 POA with Servant Locator

m Policies:
[0 USE_SERVANT_MANAGER
[0 NON_RETAIN

m POA has no Active Object Map
m Servant Locator is consulted before and after each request
m Servant Locator implements own Active Object Map and eviction strategy

3 P -

Server Code ORB

new

- MyServantLocator

setﬁservantfmanager(org.omg.PortabIeServer.Sernganager):void

I
I
I
I
I
I
| I
1

create_reference_with_id(byte[] java.lang.String):org.bmg.CORBA.Object
|
I
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15 POA with Servant Locator

|
premvoke(bytél] POA,String,CookieHolder):Servant _I_< Dispatch Remote Call
MyServant <t
| _invoke
D postinvoke(byte[],POA,String,Object,Servant):void
I
|
| T
| premvoke(byt [1,POA,String,CookieHolder):Servant _I_ Dispatch Remote Call
I
% Find Servant
_invoke
E’] postinvoke(byte[],POA,String,Object,Servant):void
I
I
I ] T
| Destroy Servant I
Decide to destroy Servant |
I
|
I I
I I
I I
I I
L 1 I L
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E.9 Portable Object Adaptor

15 POA with Servant Locator

m Servant Manager is a Servant Locator (derived interface)

interface

org.omg.PortableServer.ServantManagerOperations

]

interface

org.omg.PortableServer.ServantLocatorOperations org.omg.PortableServer. Servant

IR org.omg.CORBA.portable.InvokeHandler
+preinvoke(:byte(],.org.omg.PortableServer.POA, java.lang.Str org.omg.PortableServer.ServantLocatorPOA
+postinvoke(:byte[],:org.omg.PortableServer.POA, ;java.lang.St

MyServantLocator

+preinvoke(id:byte[],poa:POA,op:String,cookie:CookieHolder,
+postinvoke(id:byte[],poa:POA,op:String,cookie:Object,servai
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16 POA with Default Servant

m Policies:
0 USE_DEFAULT _SERVANT
[0 NON_RETAIN

m POA has no Active Object Map
m  Application supplies Default Servant

m Default Servant gets each request of that POA and processes it using the
Dynamic Skeleton Interface (DSI)
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E.9 Portable Object Adaptor

17 POA Interface

m POA attributes

readonly attribute string the_name;

readonly attribute POA the_parent;

readonly attribute POAList the_children;

readonly attribute POAManager the_ POAManager;
attribute AdapterActivator the_activator;

m POA creation

POA create_POA(in string adapter_name,
in POAManager a_POAManager,
in CORBA::PolicyList policies)
raises (AdapterAlreadyEXxists, InvalidPolicy);
POA find_POA( in string adapter_name,
in boolean activate _it)
raises (AdapterNonExistent);
void destroy( in boolean etherealize_objects,
in boolean wait_for_completion);
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17 POA Interface

m Policy factory operations

ThreadPolicy create_thread_policy(
in ThreadPolicyValue value);
LifespanPolicy create_lifespan_policy(
in LifespanPolicyValue value);
IdUniquenessPolicy create_id_uniqueness_policy(
in ldUniquenessPolicyValue value);
IdAssignmentPolicy create_id_assignment_policy(
in ldAssignmentPolicyValue value);
ImplicitActivationPolicy create_implicit_activation_policy(
in ImplicitActivationPolicyValue value);
ServantRetentionPolicy create_servant_retention_policy(
in ServantRetentionPolicyValue value);
RequestProcessingPolicy create_request_processing_policy(
in RequestProcessingPolicyValue value);
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E.9 Portable Object Adaptor

17 POA Interface

m  Servant Manager operations

ServantManager get_servant_manager()
raises (WrongPolicy);

void set_servant_manager(in ServantManager imgr)
raises (WrongPolicy);

m Default Servant operations

Servant get_servant()
raises (NoServant, WrongPolicy);
void set_servant(in Servant p_servant)
raises (WrongPolicy);

m  Object activation and deactivation operations

Objectld activate object(in Servant p_servant)
raises (ServantAlreadyActive, WrongPolicy);
void activate_object_with_id(in Objectld id,
in Servant p_servant)
raises (ServantAlreadyActive, ObjectAlreadyActive,
WrongPolicy);
void deactivate_object(in Objectld oid)
raises (ObjectNotActive, WrongPolicy);
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17 POA Interface

m |dentity mapping operations

Objectld servant_to_id(in Servant p_servant)
raises (ServantNotActive, WrongPolicy);
Object servant_to_reference(in Servant p_servant)
raises (ServantNotActive, WrongPolicy);

Servant reference_to_servant(in Object reference)
raises(ObjectNotActive, WrongPolicy);

Objectld reference_to_id(in Object reference)
raises (WrongAdapter, WrongPolicy);

Servant id_to_servant(in Objectld oid)
raises (ObjectNotActive, WrongPolicy);

Object id_to_reference(in Objectld oid)
raises (ObjectNotActive, WrongPolicy);

m Reference creation operations

Object create_reference(in CORBA::Repositoryld intf)
raises (WrongPolicy);
Object create_reference_with_id(in Objectld oid,
in CORBA::Repositoryld intf)
raises (WrongPolicy);
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18 Persistent References

m Server Process starts and asks POA to create a reference

POA

ORB

.

Implementation
Repository
at host2:4711
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18 Persistent References

m Persistent POA registers server with Implementation Repository

Server Process at host2:1234

J

POA

ORB

y

J

Implementation
Reposﬂory
at host2:4711
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E.9 Portable Object Adaptor

18 Persistent References

m  Server saves Persistent Object Reference returned by POA

Server Process at host2:1234

Object
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for
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18 Persistent References

m  Server terminates
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E.9 Portable Object Adaptor

18 Persistent References

m Client starts and reads Object Reference

Client Process at host1
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18 Persistent References

m Client invokes operation

Client Process at host1
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18 Persistent References

m Invocation request is sent to contact address, i.e. IR

Client Process at host1

Object
Reference
for
host2:4711
ORB
[IOP
Request
Message 8
Implementation
Repository
at host2:4711
Tutorial on Object-Oriented Concepts in Distributed Systems | E.171

0 Uwe Rastofer ¢ Universitét Erlangen-Ntrnberg ¢ IMMD 1V, 2001 E-CORBA.fm 2001-01-24 19.42

Reproduktion jeder Art oder Verwendung dieser Unterlage, auBer zu L an der Universitét Erl Niirnberg, bedarf der des Autors.




E.9 Portable Object Adaptor

18 Persistent References

m |R starts Server Process

Client Process at host1 Server Process at host2:9876
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18 Persistent References

m POA registers new contact address with IR

Client Process at hostl Server Process at host2:9876
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18 Persistent References

®m R returns location forward message with new contact address

Client Process at host1 Server Process at host2:9876
Object
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18 Persistent References

®m [nvocation request is re-sent to new contact address and executed
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18 Persistent References

m Reply is returned to the client

Client Process at host1 Server Process at host2:9876
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E.9 Portable Object Adaptor

19 POA Summary

m Hierarchy of POAs
m  Many different policies

m All sorts of request processing and servant management strategies
possible

m Persistent references via Implementation Repository
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