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Introduction

As noticed in the corresponding RFP, the Natification Service is “essentially an extension of
the existing OMG Event Service specification” which defines standardized interfaces in order
to support:

» filtering of events (notifications) based on their types and/or contents
» dynamic addition of filterable event (notification) types

» configuration of QoS parameters (assured delivery, priority of events, lifetime/aging of
events, etc)

The RFP explicitly requests that the Notification Service be based on the OMG Event Ser-
vices specification. Specifically, “the programming model of Notification Services should
extend that of the previously defined OMG Event Service specification”. Unfortunately, noth-
ing is said about how such extension should be implemented (or at least, what principles
should be preserved in the extended programming model, e.g., whether programs using a
CosEvent Channel Admi n: : Event Channel should work without changes or not).

Different approaches may be adopted to implement the concept of “extension”:
* making use of inheritance and narrowing

* making use of inheritance, adding operations to avoid narrowing

* making use of inheritance, preventing narrowing

* Revising the currently adopted (standard) interfaces

This paper describes and analyzes each of them.

HP and Telefonica I+D would like to ask two questions to the AB. First, we would like to
know if they agree in that the last choice in the list is valid. Second, we would like to know
what is the approach being recommended by the AB.
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We would like to point out that this is the first time a service is going to be defined as an
extension of a previous one. For consistency reasons, we think that the approach to be
adopted in definition of the Notification Service should also be applied if extension of other
OMG services isrequired in the future. Consequently, we believe that definition of a pattern
for extending adopted OMG specifications would be more appropriate than leaving the ques-
tion to be answered by arestricted group of companies (the current group of submittersto the
Notification Service RFP).

The points where extension is going to be applied

In order to make description of the different approaches easier to understand, we will detail
how each of the approaches may be applied to extend a subset of interfacesin the OMG Event
Service specification:

e the CosEvent Channel Adni n: : Event Channel interface
e the CosEvent Channel Adni n: : Consuner Adni n interface
» theCosEvent Channel Adni n: : ProxyPushSuppl i er interface

There is a wide consensus in that these three interfaces (plus others) will be extended in the
final Notification Service specification. The CosEvent Channel Adni n: : Event Channel inter-
face will be extended to support operations that enable to set QoS parameters at the channel,
for example. The CosEvent Channel Admi n: : Consuner Adni n interface will be extended to
support operations that enable to set filters that affect a group of proxies, for example. The
CosEvent Channel Admi n: : ProxyPushSuppl i er interface will be extended to support opera-
tions that enable to set filters on a per-proxy (i.e., per-consumer) basis.

The main differences between the different approaches described in following sections are
related to the way references to ConsumerAdmin and ProxyPushSupplier objects are
obtained. Each of the approaches implies a slightly different programming model, some of
them closer to the OM G Event Service programming model than others.

Analysis of the different approaches

Making use of inheritance and narrowing

In this approach, a new module will be defined (let's name it as CosNot i fi cati onChan-
nel Admi n). This module includes interfaces that extend the standard CosEvent Channel Ad-
m n: : Event Channel , CosEvent Channel Adni n: : Consuner Adnin and CosEvent Channel
Adni n: : ProxyPushSuppl i er interfaces via inheritance. Operations defined in the Event
Service (f or _consuners, for_suppliers and obtai n_*) arereused for creation of objects
that support the extended interfaces. No additional operations are required for creation of
these objects.




Definition 3-1

nmodul e CosNoti ficati onChannel Admi n {

interface ProxyPushSupplier : CosEvent Channel Adm n: ProxyPushSupplier {
void add_filter (...);

};...

interface Consumer Admi n : CosEvent Channel Admi n:: Consuner Adm n {
void add_filter (...);

};...

interface NotificationChannel : CosEvent Channel Adm n:: Event Channel {

};...

Making use of inheritance and narrowing (inter faces definition)

This approach makes use of the following fundamental concepts of the CORBA model:

« aCORBA object may export an interface X, but only alimited set of operations defined
in interface Y (X inherits from Y) may be visible through a CORBA object reference
variableref , in agiven program

e in order to obtain a wider visibility, the programmer need to narrow variable ref (this
may imply using casting or invoking specific narrow operations, depending on the lan-
guage mapping)

Thus, to obtain a reference that points to an object exporting the CosNot i fi cati onChan-
nel Admi n: : Consuner Adni n interface, we simply need to invoke the f or _consuners opera-
tion inherited by all CosNot i fi cati onChannel Admi n: : Noti fi cati onChannel objects. Only
the CosEvent Channel Adni n: : Consuner Adni n interface would be visible using the reference
valuereturned by thef or _consumer s operation, but it is true that visibility of the rest of oper-
ations may not be required in all programs.

No extra operationsto obtain Consumer Admin objects need to be defined. If awider vis-
ibility is required at some given point, the previously obtained reference value may be nar-
rowed. Here, the concept of narrowing is used to gain visibility of operations exported by
an object.

Analogously, to obtain a reference that points to an object exporting the CosNot i fi cati on-

Channel Admi n: : ProxyPushSuppl i er interface, we simply need to invoke the
obt ai n_push_suppl i er operation inherited by all CosNoti fi cati onChannel Adni n: : Con-

sumer Admi n objects. Invoking that operation causes creation of a new CosNoti fi cati on-

Channel Admi n: : ProxyPushSuppl i er object, but only the CosEvent Channel Adnmin::

ProxyPushSuppl i er interface would be visible through the returned reference value. If a
wider visibility is required at some given point, that reference value may be narrowed.

Example 3-1 illustrate how a program will obtain references to ConsumerAdmin objects and
create references to proxies, as well as how visibility of operations may be gained in order to
invoke operationsto add filters, etc.




Example 3-1

CosNot i fi cati onChannel Admi n:: Notificati onChannel _ptr notif_channel;

/1 A reference to the default Consumer Adm n object associated to
/1 the Notification channel is obtained by invoking for_consuners:

CosEvent Channel Admi n: : Consuner Admi n_var consuner_adm n =
notif_channel -> for_consuners ();

/1 Later, a push consuner nmy require connection to the channel
/1 in order to obtain events that pass sone given filter. This would
/1 involve two steps:

/1 in the first step, a connection is established:

CosEvent Channel Admi n: : ProxyPushSuppl i er _var ny_proxy =
consumer _admi n -> obtai n_push_supplier ();

/1 in the second step, visibility of operations that support definition
/1 of filters is gained using narrowing, and the filter is set:

CosNot i fi cati onChannel Admi n:: ProxyPushSupplier_var ny_notif_proxy =
CosNot i fi cati onChannel Admi n:: ProxyPushSupplier:: _narrow (my_proxy);
ny_notif_proxy -> add _filter (...);

/1 At sone given point, we may decide to set a filter which affects
/1 the whole set of consuners connected to the channel. That action
/1 would require getting visibility of operations to set filters

/1 exported by Consuner Admi n obj ects:

CosNoti fi cati onChannel Admi n: : Consuner Adm n_var notif_consunmer_adnmin =
CosNot i fi cati onChannel Adm n:: Consuner Admi n: : _narrow (consuner_admnin);

notif_consumer _admin -> add_filter (...);

Making use of inheritance and narrowing (usage example)

HP and Telefénica I1+D think that this approach is elegant, reuses as much as possible from
the existing OM G Event Service without adding too much extra operations, and the resulting
interfaces are cleaner (operationsinherited from the OMG Event Service don’t need to be rep-
licated in Notification Service interfaces).

The resulting programming model is rather close to the one defined in the OMG Event Ser-
vice. A program based on the Event Service can be easily modified to, let’s say, restrict the
number of events received by a consumer: you will only need to narrow the reference of the
proxy supplier connected to that consumer and then add filters using operations exported by
the narrowed proxy.




3.2

Making use of inheritance, adding operationsto avoid narrowing

In this approach, a new module will be defined (let’s name it also as CosNot i fi cat i onChan-
nel Admi n). This module includes interfaces that extend the standard CosEvent Channel Ad-
m n: : Event Channel , CosEvent Channel Admi n: : Consuner Adnin and CosEvent Channel
Adni n: : ProxyPushSuppl i er interfaces via inheritance. Operations defined in the Event
Service (for_consuners, for_suppliers and obtain_*) may be used for creation of
objects that support the extended interfaces. However, their usage is deprecated because
new operations are defined which essentially make the same thing but return reference
values of the extended interface types. Using these new operations the programmer
doesn’t need to perform narrowing.

Definition 3-2

nmodul e CosNoti ficati onChannel Admi n {

interface ProxyPushSupplier : CosEvent Channel Adm n: ProxyPushSupplier {
void add_filter (...);

};...

interface Consumer Admi n : CosEvent Channel Admi n:: Consuner Adm n {
void add_filter (...);

Pr oxyPushSuppl i er obtain_notification_push_supplier ();

b
interface NotificationChannel : CosEvent Channel Adm n:: Event Channel {

Consumer Admin for_notification_consuners ();

SupplierAdmin for_notification_suppliers ();
b
b

Making use of inheritance, adding operationsto avoid narrowing (interfaces definition)

Use of narrowing, as described in Section 3.1, is allowed in this approach. However, it is dep-
recated and usage of specific operations is recommended instead.

Example 3-2 illustrate how a program will obtain references to ConsumerAdmin objects and
create references to proxies.




Example 3-2

CosNot i fi cati onChannel Admi n:: Notificati onChannel _ptr notif_channel;

/1 A reference to the default Consumer Adm n object associated to
/1 the Notification channel is obtained as foll ows:

CosEvent Channel Admi n: : Consuner Admi n_var consuner_adm n =
notif_channel -> for_notification_consuners ();

/1 Later, a push consuner nmy require connection to the channel
/1 in order to obtain events that pass sone given filter:

CosEvent Channel Adm n: : ProxyPushSupplier_var my_notif_proxy =
consumer _adnmin -> obtain_notification_push_supplier ();

ny_notif_proxy -> add _filter (...);

/1 At sone given point, we may decide to set a filter which affects
// the whole set of consuners connected to the channel:

notif_consumer _admin -> add_filter (...);

Making use of inheritance, adding operationsto avoid narr owing (usage example)

The arguments used by supporters of this approach are basically two:

e programmers don't need to include calls in order to narrow references (this argument is
valid for programming languages which explicitly support narrow operations like C++)

e narrowing have a significant cost

We believe that the first argument is just a matter of taste and there is people that wouldn't
consider it so relevant as to make a decision.

The second argument requires a deeper analysis. It is based on the assumption that narrowing
may require a remote invocation to the target object (an _i s_a operation) when I1OP is used,
thus implying some cost.

The first thing we may say in response to this argument is that clients of a NotificationChan-
nel will typically connect once at the beginning of their execution and, after that, will supply/
consume events for along time. Narrowing will be required only at the beginning of a client
execution. In the event that narrowing implies aremote invocation, the cost of that invocation
would be insignificant compared to the overall processing time of the client.

The second thing we may say is that narrowing basically requires a remote invocation if the
reference being narrowed didn’t contain type information. This happens if the reference was
marshalled at the server with aNull type ID. Here, it isworth making areference to the text of
the revised 11 OP specification:

“Thetype ID (in IORs) is provided to allow ORBSs to preserve strong typing.This identi-
fier is agreed on within the bridge and, for reasons outside the scope of thisinteroperabil-
ity specification, needs to have a much broader scope to address various problems in
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system evolution and maintenance. Type |Ds support detection of type equivalence, and
in conjunction with an Interface Repository, allow processes to reason about the relation-
ship of the type of the object referred to and any other type.

ThetypeID, if provided by the server, indicates the most derived type at the time the ref-
erence is generated. The object’s actual most derived type may later change to a more
derived type. Therefore, the type ID in the IOR can only be interpreted by the client as a
hint that the object supports at |east the indicated interface. The client can succeed in nar-
rowing the reference to the indicated interface, or to one of its base interfaces, based
solely on the type ID in the IOR, but must not fail to narrow the reference without con-
sulting the object viathe _i s_a or _get _i nt er f ace pseudo-operations.”

A smart implementation of a NotificationChannel may include the most derived type of the
admin and proxy objectsin thetype ID field of all references returned to remote clients. Then,
non-naive ORB implementations at the client would use this type ID to find out that the nar-
rowing is valid, without requiring any remote invocation. Our conclusion in this respect, is
simple: the argument against narrowing fails if we consider environments where things are
properly implemented.

Talking about drawbacks of this approach, the fact is that we are duplicating operations that
essentially make the same thing just to prevent inserting narrowing calls in the source code.
This doesn’'t seem to be abig deal, given the fact that narrowing is avalid concept, frequently
used in CORBA environments (overall, when generic services are used). What should we do
if we decide to extend the Notification Service and define a new service which extends the
capabilities of admin a proxy objects ? Should we add a new operation to create this new type
of admin or proxy objects, thus having three different operations (i.e., f or_consuners,
for_notification_consumers andfor_enhanced_notification_consuners) ?

We believe that a good approach is validated when it can be recursively applied giving rea-
sonable results. We will obtain a explosion in the number of operations if the approach pro-
posed in this section is applied. Such effect doesn't exist if the approach described in Section
3.lisapplied.

Last but not least, it is worth noticing that even in this approach, the best way to modify exist-
ing programs, in order to make them use filtering, etc with the minimum amount of changes
in source code, would still be the one based on usage of narrowing. Otherwise, the program-
mer would need to change the name of the type associated to most of the variables as well as
the name of operations used in his program: atask which, at least, will require recompiling
the whole program.

Making use of inheritance, preventing narrowing

In this approach, a new module will be defined (let’s name it also as CosNot i fi cat i onChan-
nel Admi n). This module includes interfaces that extend the standard CosEvent Channel Ad-
m n: : Event Channel , CosEvent Channel Admi n: : Consuner Adnin and CosEvent Channel
Adni n: : ProxyPushSuppl i er interfaces via inheritance. Operations defined in the Event
Service (for_consuners, for_suppliers and obtain_*) cannot be used for creation of
objects that support the extended interfaces. New operations for creation of these type of
objects must be used instead.
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Basically, this approach is similar to the one in previous section but prevents narrowing refer-
ences returned by the for_consumers, for_suppliers and obtain_* operations. Consequently,
the approach seems to have all the disadvantages described in previous section and loses all
the benefits we gained if we preserve the ability to narrow returned references. existing pro-
grams which made use of the OMG Event Service wouldn’t be able to evolve unless we edit
them, change all the identifiersthat is necessary and recompile the program.

Revising the currently adopted (standard) interfaces

An interesting approach that requires validation by the AB would consist in adopting the
Notification Service asif it were arevision of the existing OMG Event Service.

In the same way as operations are added to the ORB interface or CORBA IR interfaces, dur-
ing revision of the corresponding specifications, we may add operations for filtering, assign-
ment of event prioritiedlifetimes, etc into the existing CosEvent Channel Adnin::
Consurrer Admi n and CosEvent Channel Admi n: : ProxyPushSuppl i er interfaces, for example.

Note that with this approach, discussion regarding whether making use of narrowing repre-
sents the best solution or not, will be eliminated.

Adopting this approach may affect the way OMG specifications are contemplated: an OMG
adopted specification would contain definitions of a set of interfaces, each of which com-
prises a given set of operations which is suitable of being extended in future versions of the
specification.

However, this doesn’t need to be a problem and even may be seem as a benefit.

Conclusions

Different approaches may be adopted to extend existing OMG specifications. We believe that
it is worth discussing the pros and cons of these approaches and ask the AB for a recommen-
dation.

When applied to the problem of extending the OMG Event Service, the questions we would
like to have answered are the followings:

e May the Naotification Service be defined as revision of current OMG Event Service (thus,
producing a new version of the OMG Event Servicein practice) ?

*  Which approach, among those described in this paper, would be recommended in order
to extend the OMG Event Service ?




