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This column will appear in the September 1998 issue of objectson demandas requests are actually made on them,
the SIGS C++ Report magazine. rather than activating them all before the ORB starts listening
for requests. The POA specification provides several mecha-
nisms,i.e,, servant managers and default servants, that allow
1 Introduction applications with many objects to scale gracefully.
Servant managers are responsible for managing the asso-
Welcome to the final installment of our series covering the Ciation of an object (as characterized by its Object Id value)
new CORBA Portable Object Adapter (POA) specification. With a particular servant, and for determining whether an ob-
The POA allows servers to (1) generate and interpret objectject exists or not. Default servants can process requests for
references, (2) activate and deactivate servants, (3) demulti-an object if no other servant is available for it. In this col-
plex requests to map object references onto their correspondumn, we first describe servant managers and then we explain
ing servants, and (4) collaborate with the automatically- default servants. As always, we provide C++ examples that
generated IDL skeletons to invoke operations on servants.Show the details of how each is used.
The POA is a component of CORBA visible solely to a
server,i.e, clients are not directly aware of the POAs ex-
iste;CEfor Strulcture- ) a1 - 2 Overview of the POA Policy for Re-
The first column in this series [1] discussed the concepts .
and terminology used in the POA specification. It described queSt Processmg
how the lifetime of a CORBA object can be decoupled from o
the lifetime of any C++ servant(s) that implement it. The 1he characteristics of each POA other than the Root
second column [2] expanded this discussion by exploring the POA are controlled at POA creation time using different
two lifespans that are possible for CORBA objettansient  Policies’ One policy a POA can be created with is the
andpersistent These lifespans differ entirely by how long R€questProcessingPolicy - This policy allows the
a CORBA object “lives.” Lifespan issues often arise when @pplication to control how a POA associates a servant with
discussing object adapters since that's where the worlds ofthe target object for each request. As with all POA policy in-
CORBA objects and programming language servants inter-terfaces, th&equestProcessingPolicy is defined in
sect. Our third column [3] of the series described how to thePortableServer  module. For each POA, it has one
create C++ servants and register them in order to incarnate®f the following three possible values:
CORBA objects.
For some applications, explicitly registering a servant for
each CORBA object is prohibitively expensive; for others,
it is virtually impossible. For instance, some applications

USEACTIVE _OBJECT_MAP _ONLY: A POA created
with this policy is also required to have tRETAIN value
for the ServantRetentionPolicy , Which instructs it

hto maintain a table of associations between servants and

contain many thousands of objects, with the state of eac ; .
: : . the CORBA objects they implement. The table, called the
k I o h . ) . o oo
object kept separately in persistent storage. In such cases, | ctive Object Mapis indexed by the object identifier of

can be costly, in terms of memory resources, persistent stor- Obiectld f octet ) that either th
age access, and execution time, to create and register a serpe Jec (asequence of octet ) that either the

vant for each CORBA object. There are also other types of apfpllcatlon (I)r thde dF;OA SUpEI'IiSO‘Xhﬁn I cretztes aT_ Ob]tht
applications that serve as gateways to other distributed sys-re erence. 1n addition, eac as another policy, the

tems, such as DCOM. When a new object is added to thel(()ﬂéSSItglggmentPollhcyth t ki c?nttrr]ols wr:gthtgr |ttcreate|s
DCOM system, the gateway needs to provide access to it dy-thejric s orwhether it expects the application to Supply

namically, without needing to be shut down, recompiled, and

restarted. o ) ) IThe policies of the Root POA are defined by the CORBA specification
Both types of applications described above must activate and cannot be changed by applications.




When a request is sent, the object key of the target ob- /I Return the current value of <stock_name>.
ject, of which theObjectld is part, is sent with it to _long get_quote (in string stock_name);
identify the target object. The receiving ORB uses the ob-
ject key to identify the target POA. The POA then uses the /I ...

Objectld in the object key to index into the Active Ob-

ject Map, obtain the servant for the target object, and dis- an alternative to this interface is to allow stocks to be manip-

patch the request to that servant. If a POA created with yjated via their own interface, rather than representing them
the USEACTIVE_OBJECTMARONLYpolicy value cannot  ony as string names. The following interface lets us manip-

locate the requested servant in its Active Object Map, it yjate stocks directly:
raises the standaORBA::OBJECTNOTEXIST system _
exception. This exception indicates to the client that the tar- ?‘Odu'e StockTrading

get object no longer exists. interface Stock
USE_SERVANT_MANAGER: A POA configured with { J// Return the name of the stock.

the USESERVANTMANAGERolicy value relies on an string name();
application-suppliedservantManager  object to supply J/ Return the current value of the stock.

object/servant associations. THiervantManager is long value();
used if (1) the POA does not find the appropriate servant_
in its Active Object Map or (2) if th&dONRETAIN value is

present for th&ervantRetentionPolicy Note that we've introduced a new module called

ServantActivator andServantLocator are the StockTrading . This change allows us to uStock as
two ) ] ) the name of our new interface, and to use our new solution
standard interfaces derived from tervantManager in-  gjongside our previous approach without invalidating exist-
terface. One or the other is used _dependlng upon the POASing code. By eliminating the need for tiguoter interface,
value for theServantRetentionPolicy . Ifthe POA e can examine the state of a stock directly usingtuek
has theRETAIN value for servant retention, the POA expects interface, rather than askinguoter for information about
its servant manager to supply tBervantActivator in- a stock.
terface. Otherwise, the POA has tNONRETAIN value, This approach may seem to raise new problems related

and it expects th&ervantLocator  interface. For either {4 gpject discovery, however. Without something like a

interface, the POA passes &jectld  ofthe targetobject  quoter object, how can we obtain object references for the

to the servant manager object, expecting it to either retum astocks we're interested in? Fortunately, we already have a

servant to incarnate the target object or raise an exception. gojution that is far more flexible than tiguoter  interface:
We'll explain the details of theServantActivator the OMG Trading Service [4].

andServantLocator  interfaces in Section 4. A Trader allows objects to advertise themselves using

USE_.DEFAULT _SERVANT: With this policy value, if many more characteristics than just their names. For in-
the servant is not found in the Active Object Map, or if the stance, a stock object could advertise itself via price, number
POA has th&NONRETAIN policy value, the POA invokes a  Of shares bought and sold, rating, or any other characteristic.
Sing|e servant for all requests regard|ess ofmtq'ecﬂd In addition, clients can use Traders to perform very efficient
of the target object. This feature allows applications to l0okups of groups of objects that all share similar character-
supply servants for use with the Dynamic Skeleton Inter- ISUCS.
face (DSI). DSI servants essentially provide a single generic  Building this level of flexibility into aQuoter is hard
invoke function that can be used to dispatch any request. and would just duplicate the functionality available from a
A default servant based on static skeletons can also be usedrader. Therefore, we assume for the rest of our examples
for a POA whose Objects all Support the same interface. that Trader fUnCtiona”ty is available in our distributed Sys-
tem. Due to space limitations we don’t show its usage, how-
Now that we've introduced the features supported by the €Ver: o _
POA request processing mechanism, we'll apply these to our  One way for a server application to implement Saock
running stock quoter example in the next section. interface solution is to create a separate servant for each
stock we supply information about. Here is our concrete ser-
vant class for th&tock interface:

3 Alternative Stock Quoter System

class MyStock :
. public virtual POA_StockTrading::Stock
Our quoter system returns stock prices based on stock nameg

via itsget _quote operation: public:
MyStock (const char *stock_name)
module Stock . stock_name_ (stock_name) {}
interface Quoter char *name (void)
{ throw (CORBA::SystemException)



for each servant and explicitly activates the objects using the
POA:activate  _object _with _id operation. Though
we only show the creation, registration, and activation step
) _ for two objects due to space limitations, the intent is that
C?ErEVAV"%gr(?RéaA'ﬂgyé‘t’gﬂéxcepﬂon) many more stock objects need to be set up in the same fash-
{ ion.
, return stock_database_lookup (stock_name_); The statically configured approach shown above works
reasonably well for a small number of servants whose im-
private: plementations change infrequently. In reality, however, our
std::string stock_name._; stock server probably supplies information about many thou-
sands of different stocks. Moreover, these implementations
may change over time as new requirements or optimizations
are incorporated. Thus, the statically configured approach
shown above scales poorly as the number of stocks and num-
ber of servant implementations increases, for the following
reasons:

return CORBA::string_dup
(stock_name_.c_str ());

Our MyStock constructor takes the name of the stock
and stores it into an ANSI C+string This name de-
termines the stock for which the servant instance will sup-
ply information to clients. Thawame andvalue opera-
tions override the pure virtual methods inherited from the

POAStockTrading::Stock skeleton class. Theame Unnecessary code duplication: Our servant creation and
method returns the name of the stock that the servant was Y P )

constructed with. Thealue operation performs a lookup object activation code fragment will be repeated for each

in an external database to find the current value of the stockStOCk' This t.ype_ of duplication is tedious to write and error-
and return it. prone to maintain manually.

Our servemmain uses this class to create and register a |nefficient initialization overhead: The code required to
servant for each stock we expose to clients. Our server iscreate and activate the servants could literally take minutes
fairly typical; it initializes the ORB, sets up the POAs that it to execute, meaning that the server could take quite awhile
needs, creates and registers its servants, and then starts ligefore it reaches the point where it can start listening for

tening for requests, as shown below;
int main (int argc, char **argv)

/I Initialize the ORB.
CORBA::ORB_var orb = CORBA::ORB_init (argc, argv);

/I Get our Root POA, create our persistent
/I POA as a child of the Root POA, and
/I activate the POA managers (not shown).

/I Create and register all of our servants.
MyStock stockl ("IONAY");

PortableServer::Objectld_var id1 =
PortableServer::string_to_Objectld ("IONAY");

persistent_poa->activate_object_with_id
(&stock1, id1);

MyStock stock2 ("ACME");

PortableServer::Objectld_var id2 =
PortableServer::string_to_Objectld ("ACME");

persistent_poa->activate_object_with_id
(&stock2, id2);

I
I
I
I

Continue creating servants and activating

objects for each and every stock object. We
presume there are many thousands of stock
objects, so all the required code is omitted!

1
I
1

Export the object references for stockl,
stock2, etc. to a Naming Service or Trading
Service, etc.

/I Let the ORB listen for requests.
orb->run ();

return O;

}

Note how our servemain creates a servant for each of the
stocks|ONAY andACMElIt then creates an object identifier

requests. With all those lines of servant initialization code,
the executable program itself could be extremely large, as
well.

Inefficient space utilization: A large amount of memory
resources may be required to store all the statically config-
ured servants. Moreover, we might use excessive machine
resources for no reason since it is unlikely that all of our
clients combined are actually accessing all the objects in our
stock server.

Inflexible behavior: Changing the implementation of our
servants in a statically configured CORBA server is hard.
It requires modifying, recompiling, and relinking the exist-
ing server software, as well as terminating and restarting any
running server processes.

To some extent, the code duplication and space utilization
issues mentioned above could be addressed using loops and
subroutines, of course, but the other issues remain. In order
to alleviate these drawbacks in our stock server, we’ll employ
POA servant managers, as described in the next section.

4 Servant Managers

4.1 Overview

The POA specification allows server applications to register
servant manager objects that activate servants on demand.
This allows a server to avoid creating all of its servants be-
fore listening for requests. When combined with patterns
like Service Configurator [5] and OS features like explicit



dynamic linking [6], the POA servant managers make it pos- class MyStockActivator :

sible to dynamically configure servants into CORBA servers.

public virtual
POA_PortableServer::ServantActivator

Existing ORBs support dynamic configuration of servants. pypiic:

For instance, Orbix.oadersessentially allow objects to be
loaded into a server on demand when requests arrive for
them. In fact, Orbix loaders were one of the primary in-

fluences that led to servant managers being supported as part

of the POA specification.
The lifecycle of a request is shown in Figure 1. As shown

SERVANT

¥

PortableServer::Servant incarnate
(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa)
throw(CORBA::SystemException,
PortableServer::ForwardRequest);

void etherealize
(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa,
PortableServer::Servant the_servant,
CORBA::Boolean cleanup_in_progress,
CORBA::Boolean remaining_activations)
throw(CORBA::SystemException);

- ~/ ( SERVANT
ACTIVE OBJECT The incarnate and etherealize methods are in-
MAP 2: DISPATCH herited from theServantActivator skeleton class in
.RE UEST the POAPortableServer namespace. When the POA
OBJECT ID ./ R Q needs a servant to incarnate the target object, it invokes
OBJECT ID the incarnate opgration. Likewise, when it. r)eeds
/ SERVANT to deactivate an object or destroy a servant, it invokes
etherealize . These methods are shown below.
./J’ MANAGER
\_
1: CREATE 4.2.1 Implementing the incarnate() Method
Root POA SERVANT

Figure 1: Lifecycle of a CORBA Request Through a POA

Our implementation ofncarnate
servant:

supplies aMyStock

in this figure, when a request is sent to a CORBA object, the PortableServer::Servant

POA containing the target object invokes the servant man-
ager to obtain a servant, then dispatches the request to that
servant.

The servant manager object is supplied by the application.{
Therefore, the application can determine the strategy for cre-
ating and registering servants just for those objects that are
actually the targets of requests. Moreover, servant managers
are objects, which means that they themselves are also incar-
nated by servants. This is a result of servant managers being
specified in IDL — they're handled and implemented just like
regular CORBA objects, with the single restriction that they
arelocality constrained }

According to the CORBA specification, locality con-
strained objects must thro@ORBA::MARSHAlexceptions

if an application attempts to pass their object references outfirst uses theDbjectld
of the context of the ORB in which they were created. Thus, plied in the PortableServer

they cannot be passed as arguments to remote operations dpbjectld
this string to look up the current stock price in its external

be converted into strings viaRB::object _to _string

Our implementation ofncarnate

MyStockActivator::incarnate

(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa)
throw (CORBA::SystemException,
PortableServer::ForwardRequest)

CORBA::String_var str =
PortableServer::Objectld_to_string (id);

CORBA::Long val =
stock_database_lookup (str);

if (val == -1)
throw CORBA::OBJECT_NOT_EXIST ();

return new MyStock (str);

is straightforward. It
_to _string  helper method sup-
module to convert the
of the target object to a string. It then uses

The remainder of this section describes the roles of the database. If no such stock is found, the stock lookup re-

two key IDL interfaces related to servant managsesvant
activatorsandservant locators

4.2 Servant Activators

If our POA was created with theRETAIN value for
the ServantRetentionPolicy , our servant manager
must fulfill the ServantActivator interface. A
ServantActivator for our stock application can be de-
fined as follows:

turns —1 and theincarnate method throws a standard
CORBA::OBJECTNOTEXIST exception to indicate that
the target object does not exist. Otherwisearnate  al-
locates aMyStock servant on the heap, passing the name of
the stock it is incarnating to its constructor, and returns it to
the POA.

Note thatthéncarnate = method provides an ideal hook
where the implementation of BlyStock instance could
be brought into the address space of the server via dy-
namic linking. Also note that one of the exceptions that the



incarnate method can raise is thieorwardRequest the servant. If thecleanup _in _progress parameter
exception, which is described in the sidebar. (which we do not use here) is true, it indicates that the

Sidebar on ForwardRequest: The ForwardRequest etherealize call was initiated by an invocation of the

exception allows the servant manager to inform the client POASdeactivate  ordestroy —operation. Applications
ORB to redirect this request, and any future requests might perform different etherealization actions for POA de-
for this object, to another oiaject. The definition of activation or destruction than they would for normal servant

ForwardRequest  is shown below etherealization, such as releasing additional resources used

by all servants in that POA.
module PortableServer

exception ForwardRequest 4.2.3 Associating a Servant Manager With a POA
) Object forward_reference; The POA supplies an operation that allows you to associate
.. a servant manager with it:

h
module PortableServer
A servant manager can assign a different target object to thef

forward _reference member of ForwardRequest
and raise the exception back to the POA. If the ORB interface ServantManager {};
uses IIOP as its underlying transport, it will turn the _

.= interface POA
ForwardRequest exceptioninto a OCATE FORWARDre- {
sponse. This response causes the client ORB to transparently ~ void set_servant_manager
attempt to bind to thdorward _reference  object and ('”rjgé‘éa?%%ﬂzl%%ﬁic";ﬁr)
reissue the request to it. This scheme is designed to work "
even if the new object is in a different server than the origi- . ¥
nal target object. '

Though our examples do not make use of the e gervantActivator interface is derived from the
ForwardRequest  feature, it is very useful for applica-  geryantmManager  interface, which allows instances of
tions that want to perform their own server process activation j; 4 pe passed to the POAset _servant _manager
or load balancing. operation.  To obtain an object reference for our

ServantActivator , we need to create a servant for it
4.2.2 Implementing the etherealize() Method and register it with a POA, just like any other object. The

The etherealize method is invoked when the object is easiest way to do'this is to implicitly create the object using
deactivated or when the entire POA is deactivated or de- 1€ Root POA. Using the Root POA means that our stock ac-

stroyed. Obiject deactivation typically occurs when an ob- f[i\{ator opject s atrgnsient object, which is just fine because
ject is destroyed via one of its operations. For example, itis locality-constrained anyway.

if the object’s interface is derived from the standard OMG \ystockActivator servant;

LifeCycleObject interface supplied by the Lifecycle
Object Service, it inherits move operation that can be

exception WrongPolicy {};

/I Obtain an object reference for
/I our stock servant activator.

invoked to destroy the target object. PortableServer::ServantActivator_var
For our MyStockActivator implementation, the activator = servant._this ();
etherealize method is very simple: Il Associate the activator with this POA.
void poa->set_servant_manager (activator);
MyStockActivator::etherealize . . . o
(const PortableServer::Objectld &id, This code uses the¢his method to implicitly create a new
PortableServer::POA_ptr poa, CORBA object under the Root POA, register the servant for
PortableServer::Servant servant, . ) . . .
CORBA:Boolean cleanup_in_progress, it, and obtain the new object reference. This object refer-
thCORBéégfg’/L??sr‘ rfmaé”'”g—t?C“Vatlons) ence is then registered as the servant manager for the per-
row ( :SystemException) sistent POA containing th&tock objects. Note that even
if (remaining_activations == 0) though the servant activator object itself resides in the Root
delete servant; POA, our stock servants are still registered with the persis-

}

This method just ensures that the servant is not still in use
for other request invocations by checking the value of the 4.3 Servant Locators
remaining _activations flag? and if false, we delete '

tent POA, which is a child of the Root POA.

> , — L . I Because our POA has tRETAIN policy value, each servant
A servant might still be in use if it is registered multiple times under . . . L
different object identifiers in a POA created with thiJLTIPLE.ID value returned Ipy ogServantActlvatqr 1S associated W'th Its
for theldUniquenessPolicy . target object in the POA's Active Object Map. Thus, if the



server runs for a long time and many of our stock objects are ServantLocator to return a different servant depending
the targets of invocations, our resource consumption couldon which operation is being invoked.

eventually become higher than we'd like. Specifically, the

POA's Active Object Map could grow quite large, and all of Cookie:  An implementation of thepreinvoke — method

our servants would be allocated on the heap.

is allowed to return a value to the POA, which will sub-

To prevent the memory consumption problem described Sequently pass it back to tipestinvoke  method. This

above, we can create the POA with tNONRETAIN pol-

allows theServantLocator to attach any kind of state

icy value for servant retention. In this case, the POA it would like to each pair opreinvoke /postinvoke
will not maintain object/servant associations in the Ac- invocations. ThePortableServer::Cookie type is
tive Object Map. This type of POA expects our servant Simply avoid * , allowing the application to use whatever

manager to inherit fronservantLocator
ServantActivator

ServantLocator s have different semantics than
ServantActivator s since they are invoked for ev-
ery request on an object. Like ServantActivator
the ServantLocator returns the servant and the POA
dispatches the request to it. Once the request com-

, rather than

it would like for a cookie? The POA accepts the cookie
from preinvoke and passes it unchanged to the matching
postinvoke |, i.e, it doesn't try to access or otherwise in-
terpret the cookie value.

4.3.1 Implementing the preinvoke() Method

pletes, however, the POA returns the servant to the Our implementation opreinvoke returns aMyStock

ServantLocator . Depending on the design of the appli-
cation, theServantLocator can then destroy it immedi-

servant:

ately or store it into an application-defined pool of servants PortableServer::Servant

to be reused for another request.

A ServantLocator for our MyStock servants might

be defined as follows:

class MyStockLocator : public virtual
POA_PortableServer::ServantLocator

{
public:
PortableServer::Servant preinvoke
(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa,
const char *operation,
PortableServer::Cookie &cookie)
throw (CORBA::SystemException,
PortableServer::ForwardRequest);

void postinvoke
(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa,
const char *operation,
PortableServer::Cookie cookie,
PortableServer::Servant servant)
throw (CORBA::SystemException);
h

Thepreinvoke andpostinvoke  methods are inherited
from the POAPortableServer::ServantLocator
skeleton class. The POA invokeweinvoke

MyStockActivator::preinvoke
(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa,
const char *operation,
PortableServer::Cookie &cookie)
throw (CORBA::SystemException,
PortableServer::ForwardRequest)

CORBA::String_var str =
PortableServer::Objectld_to_string (id);

CORBA::Long val =
stock_database_lookup (str);

if (val == -1)
throw CORBA::OBJECT_NOT_EXIST ();

return new MyStock (str);

This method is identical to the implementation of the
MyStockActivator::incarnate method we showed
in Section 4.3. In this simple example, we don’t usefiba,,
operation , orcookie parameters.

4.3.2 Implementing the postinvoke() Method

dispatching a request to obtain a servant, and invokesOUr implementation opostinvoke is also almost exactly
postinvoke  after the servant completes the handling of like its ServantActivator::etherealize counter-

the request.

Notice that the signatures for thpreinvoke
postinvoke methods differ slightly from those for
incarnate  andetherealize . Thisis because the POA
knows that the servant returned barvantLocator

part:

void MyStockActivator::postinvoke
(const PortableServer::Objectld &id,
PortableServer::POA_ptr poa,
const char *operation,
PortableServer::Cookie cookie,

used to process only a single request at a time, so it can pass  pgapleServer:Servant servant)

additional information to it. This extra information consists

of the following parameters:

Operation name: The preinvoke and postinvoke
methods are given the name of the operation that is be-

throw (CORBA::SystemException)

delete servant;

3This cookie is an example of the Asynchronous Completion Token pat-

ing invoked on the target CORBA object. This allows the tem [7].



Just like preinvoke , we don’'t make use of th@oa, Within the context of a request invocation, thet _POAop-
operation ,orcookie parameters. We simply delete the eration returns a reference to the POA that is dispatching the
servant and return. S request. Likewise, thget _object _id operation returns
Finally, we create ouervantLocator  objectjustlike  the Opjectid  of the target object. Invoking these opera-
we created ouBervantActivator : . . : . .
tions outside the context of a request invocation raises the

MyStockLocator servant; NoContext exception.

PortableServer::ServantLocator_var The_OI?BsreSOIVe _|p|t|al -references ,boqt'
locator = servant._this (); strapping” factory operation can be used by applications to

poa->set_servant_manager (locator); obtain a reference to thHeortableServer::Current

The fact thatServantLocator s allow developers to Thus, we can reimplement obMyStock servantas follows:

create servants on a per-request basis is useful for cerclass MyStock :
tain types of transactional applications. For instance, the, Public virtual POA_StockTrading::Stock
preinvoke  and postinvoke hooks allow persistent  public:
state to be loaded before an operation call on the servant and MyStock (CORBA::ORB_ptr orb)
written back to the persistent store after the operation com- + orb_ (CORBA:ORB::_duplicate (orb)) {}
pletes [8]. char *name (void)

throw (CORBA::SystemException)

CORBA::String_var nm = get_target_name ();

5 Default Servants return nm._retn ();
}

5.1 Overview CORBA::Long value (void)

. . . o throw (CORBA::SystemException)
When all objects in a POA support the same interface, itis  {

sometimes possible to support them all using only a single ggggﬁfffgr“’;%‘;‘r:”’;‘tozkgggT;"t‘)rgseé—?oaorEﬁp()(?nm)_
servant. This situation typically arises when the application if (val == -1) - - '
uses the Dynamic Skeleton Interface (DSI). The DSI enables throw CORBA::OBJECT_NOT_EXIST ();
servants to supply a genetiicvoke function that allows return val;

any operation on any object to be invoked, regardless of its

IDL interface. Using a default servant is also possible if p”‘é";‘\t:r: rget_target_name (void)

static skeletons are used, as well, as long as all the objects - -

incarnated by the default servant have the same interface. CORBA::Object_var obj =
orb_->resolve_initial_references

("POACurrent");

; PortableServer::Current_var cur =
5.2 Applylng Default Servants to the StOCk PortabIeServer::Curre_nt::_narrow (obj);
Quoter

PortableServer::Objectld_var id =
All of our stock objects in our quote server support the ol >I§oertt_a(k))lljéescéﬁllce|r:(:)é)bjectl d_to_string (id):
Stock interface. Therefore, we can reduce memory con-
sumption by using a single servant to support them all if
we change oukyStock servant class slightly. Specifically,
our constructor takes a parameter indicating the name of the’
stock serviced by the servant; theme operation simply re- We've changed our constructor to take a reference to the
turns that name. This implementation does not work for a ORB as a parameter. We use this ORB reference in our pri-
default servant because it incarnates multiple objects simul-vateget _target _name method. This method returns the
taneously. Thus, for each request, the default servant musnhame of the stock that is the target of the current request.
use theObjectld  of the target object to determine which Note that ourget _target _name helper function as-

CORBA::ORB_var orb_;

object it is servicing the request for. sumes that the name of the stock is being used as the

The PortableServer::Current interface enables  Objectld for each object. Therefore, it can get the
servants to determine information concerning the identity of name of the target stock by getting a reference to the
the target object. This interface is defined as follows: PortableServer::Current from the ORB, invoking

its get _object _id method to get th®©bjectld of the

module PortableServer target object, and then using ti@jectld _to _string

interface Current : CORBA::Current helper conversion method to convert the ID back into a
exception NoContext {1 string. The resulting string name is returned to the caller.
POA get POA () raises (NoContext); Our name and value methods use the

~ Objectld get_object id () raises (NoContext); get _target _name function to get the name of the target

}’,‘ stock. Thename method merely returns this name by invok-

I8 ing theString _var:: _retn method to “steal” the string



away from theString _var and return it to the callér.The

i /I Set up our Stock interface repository ID.
value operation uses the target name as the argumentto the const char *rep. id = "IDL-StockTrading/Stock:L.0°"
externalstock _database _lookup method. If it returns

—1, our servant throws theORBA::OBJECTNOTEXIST g Ctr%?tes all Ofo%t_lr 3tc<])ck Objg_ct_sd
: P - ortableServer::Objectld_var obj_id =
e>_<cep_t|on to indicate that the stock no longer exists. Other- PortableServer::string_to_Objectid ("IONAY"):
wise, it returns the value read from the external database. CORBA::Object_var obj =
To set up the default servant, we createlgStock ser- persistent_poa->create_reference_with_id
vant and pass it to theOA::set _servant operation, as (obj_id, rep_id);
follows:

/I Export the new object reference to a Naming
/I Initialize the ORB. /I Service or Trading Service, etc.
CORBA::ORB_var orb = CORBA::ORB_init (argc, argv);

obj_id =
/I Create our default servant. PortableServer::string_to_Objectld ("ACME");
MyStock servant (orb); CORBA::Object_var obj = o
pers|s_te_nt_poa—?create_reference_W|th_|d
/I Set the default servant on our POA. (obj_id, rep_id);

poa->set_servant (&servant); ) )
/I Export the new object reference to a Naming

The POA will dispatch all incoming requests for our stock ~ / Service or Trading Service, etc.

objects to our single default servant. This means that re- j/ Continue creating stock objects. We

gardless of how many different stocks our application sup- // presume there are many thousands of stock

ports, all of them are implemented using only a single ser- II" objects.

vant. An application using a default servant thus trades off // Let the ORB listen for requests.

the time required to look up the target object identity in the ~ °®->1un 0

PortableServer::Current object against the space return O:

required for using multiple servants. }

. . . Our applicatiomain first creates all of our stock objects in
5.3  Object Creation Without Servants our persistent POA without incarnating them, exports each to
Applications that use servant managers and default servantghe Naming or Trading Service (not shown), and then listens
typically create their objects without actually incarnating for requests. As requests arrive, they are either processed by
them with servants. We can accomplish this using the our servant manager or by our default servant, depending on
POA:create _reference _with _id operation: which approach we're actually using.

Our example here is a bit misleading in that object creation

module PortableServer would typically be a one-time event, rather than occuring

{

interface POA each time we run this server. It might be best to use the
. . approach of creating a serverain that can either serve as
Object create_reference_with_id - .
(in Objectid id, in CORBA-Repositoryld intf) a factory to initially create our objects or as a regular server,
raises (WrongPolicy); as we showed in [2]. We leave the creation of such a server

main as an exercise for the reader.

The arguments toreate _reference _with _id are the 6 Conclusion

Objectld  for the new object, and theepository ID

of the most-derived interface that our object will sup- This column addressed yet another aspect of the creation
port. For POAs created with tHeYSTEMD value for the and management of C++ servants using the POA. We in-

IdAssignmentPolicy , you can alternatively invoke the  troduced the POA concept of servant managers, which are
create _reference operation to create an object refer- objects that are used to activate objects and create and de-
ence with a POA-supplie@bjectld . stroy servants on demand. In addition, we discussed de-
We canusereate _reference _with _id tocreate all fault servants, which can process requests for an object if
of our stock objects as follows: no other servant is available for it. An implementation

of the POA specification that contains the types of ser-
vant managers described in this paper is freely available at
/I Initialize the ORB. N www.cs.wustl.edu/  ~schmidt/TAO.html
CORBA::ORB_var orb = CORBA:ORB_init (argc, argv); Choosing whether to use a servant manager or a default
/I Get our Root POA and create our persistent servant for your application depends mainly on the number
/I"POA as a child of the Root POA (not shown). of objects your POA manages. The following are some gen-
/I Activate the POA managers. S

eral guidelines we recommend:

int main (int argc, char **argv)

4This is a new feature of the CORBA 2.2 C++ mapping, so your ORB
vendor may not yet support it. 51n other words, we're running over our page limits!




o Iffew objects are needed, use thetivate  _object
or activate  _object _with _id methods to explic-
itly activate them all. Though we did not discuss it
here, it's even possible to explicitly activate a number
of objects all with the same servant if the POA has
a ldUniguenessPolicy value of MULTIPLELID,
thus gaining some of the same benefits provided by de-
fault servants. This policy is yet another example of the 3]
POA' flexibility.

(1]

(2]

¢ If you have many objects, but expect few of them to [4]
be invoked in any given execution of the server pro-
cess, consider using ServantActivator with a 5]
RETAIN POA. This policy will maximize dispatching
efficiency for each second and subsequent invocation
on each object and minimize servant manager over-
head. AlternativelyServantLocator s are useful
when (1) the operation name can be used as a key to
select a servant to dispatch to, (2) whenGamkie pa-
rameter is needed for post-request cleanup, or (3) when
an application would rather manage its own pool of ser-
vants instead of using the POA Active Object Map.

(6]

o Default servants are the best way to use the DSI. More-
over, as ouiStock application explained here shows,
they minimize servant creation overhead and memory [g]
usage if all the objects contained by a POA implement
the same IDL interface, even if you're using static skele-
tons.

This column concludes our series presenting the new
Portable Object Adapter. We covered the basics of writing
servants, and creating and activating CORBA objects. In ad-
dition, we described various ways for applications to supply
object/servant associations, such as explicit registration and
using servant managers.

The POA supplies a very rich set of features. There-
fore, we couldn’t cover them all. For instance, we hardly
described thd?OAManager interface, which lets applica-
tions control the flow of requests into individual POAs or
groups of POAs. Likewise, we didn’t cover adapter acti-
vators, which let applications activate POAs themselves on
demand. There are also details related to multi-threaded ap-
plications and POA/application interactions that any serious
POA user needs to understand. You may want to get the POA
specification for yourself fromww.omg.org to read about
these and other features we did not have the opportunity to
explain.

In our next column, we’'ll start explaining some of the new
asynchronous messagifaptures recently added to CORBA.
As always, if you have any questions about the material we
covered in this column or in any previous ones, please emalil
us atobject_connect@cs.wustl.edu

Thanks to Ron Witham and Irfan Pyarali for comments on
this column.
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