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3) Electronic

1) Virtual Classroom  2) Discussion Groups

Mail (e-mail)
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So, while we carL leam qulte a lot from looking at RPCs,
it really belongs ‘to another evolutionary line. It’s not
really quite the ‘missing link’ we’ve been looking for.

Object Request Brokers: The Missing
Link

So, our search is at end, and we 've come up empty-
handed. Or have we rea.]_ly'? By looking at everything

currenily available, we've finally figured out for sure that

none of it will really do the job we have in mind. And,
like some undiscovered phyelcs particle, maybe if we
look somewhere else, we'll actually find it somewhere
we haven’t looked yet. '

The first thing we can dois - attach a name to our now-
famous ‘missing link.” We know that it would receive
‘requests’ from objects in one object subsystem and the

send and translate or ‘broker’ those requests into mes--

sageé to f'a.rgét objects on 6ther'subsystems. So, “}e’},l
call this new kind of facility an ‘Object Request Broker’
or ORB for short. T

Even though we’ve never really seen one, we already
know a lot about an ORB. We know that it must han-
dle requests or messages to and from any object any-
where in its domain. We know it can operate across
any platform or any network connection. And we know
that neither the receiver nor the sender should actually
perceive that an ORB was involved in any particular
request - it should be transparent. -

That’s actually quite a lot to know about something
we've never even seen before. In the next column, we'll
try to describe this ‘missing link’ in greater detail, using
aTaynman’s language as we have been trying to use here.

Ml
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numzber of heterogenous front-ends: DOS-based, Win-
dows, UNIX, SUNj etc.

The software middleware which is responsible for creat-
ing this insulation is called an ORB : Object Request
Broker. The Object Management Group, which is a
consortium of the strongest computer companies in the
world have joined to create a standard for this software
mechanism. The second version of this, CORBA 2.0 is
now operational and has been implemented in a variety
of ORB producis.

UI Objects are called ‘Universal Clients’ —due to the
fact that they always forward requests to servers (usu-
ally business objects in the application layer). Thus,
the first and foremost clients of distribution are user-
interfaces.

After discussing the differeﬁt layers present in an object
application, along with the importance of each layer in
a three-tiered architecture, we will go on to explore why
databases, network software and remote procedure calis
-—-ag with languages— do not satisfy our requirements
for truly distributed object computing.

Distribution of objects within a distributed object ap-
plication is not a haphazard phenomenon; classes and
objects are allocated to specific network nodes based on
a number of factors including access frequency, business-
process efficiency and utilization and lastly, sheer per-

formance requirements.

Not Provided By Databases

It is almost inconceivable to imagine an industrial-
strength application without a database residing in the
Database Layer as part of its architecture. Therefore,
it is very natural to assume a tactic in which we could
just store all our objects in a database and then access
them from any application anywhere. In this manner,
we would obviate the need for introducing object ad-
dresses that are directly outside the address-space of
the current processor. :

Unfortunately, objects donw't fit into traditional
databases very well. Such databases have a hard time
keeping track of all the complex associations between
objects, even in a relatively simple system. Normally
there’s a lot of complex mapping that has to go omn,
which means that synchronizing changes between the
database and the object model can rapidly degenerate
into a nightmare of its own. (This process is sometimes
referred to “swizzling” in OO database suck as Object-

Store). _

But even if we could somehow fit all our objects into a
database, it not clear how the database would help us
deliver messages from one process to another. After all,
even distributed databases are designed to deliver data,

not messages.
One other option to consider is to use an object
database, a system specifically designed to store objects
and their associations. Obviously, these are much eas-
ier to use with objects than a traditional database, and

they have other advantages as well. However, even the
best object database is still just a storage system, de-
signed o manage object state, not deliver messages to
objects on remote processes. So, it seems we'll just have
to keep looking ... .

Not Provided By Networks

The next logical step in otir search after discarding the
database as our answer, is to search for this ‘possibility
in the network software itself. Whatever it is, if we can
somehow thake it live on the network, it will be available
to anyone, anywhere. '

Certainly, we expect to use the network to distribute ob-
Jects, just as we've used it to distribute files, databases,
peripherals and client /server applications. However, the
problem is that most networks aren't really designed
to handle distributed objects without some significant
help. - ‘
Unfortunately, someone forgot to tell the network ven-
dors years ago that we might someday want to send full-
blown object messages across their networks. So, these
vendors decided instead to set up their networks to han-
dle a much simpler form of message that just sends very
basic types of data from one processor to another.

‘Therefore, to accomplish real object messaging over a
network, we still have some work to do. We must be
able to route our messages to individual objects, not
Just the processors they run on. And, once the mes-
sage gets there, we have to be able to find and invoke
the appropriate method on the target object. Finally,
our messages must be able to handle complex data and
references to other objects.

So, our quest for the ‘missing link’ must clearly continue
elsewhere ... .

‘What About Remote Procedure Calls?

In our current quest, we have left very few stones un-
turned. Another candidate solution to our problem may
be the mechanism of RPC or Remote Procedure Call.
Is this the answer?

RPCs are designed to allow us to call library procedures
from modules that are available on some remote com-
puter. An RPC operates in such a manner as o resclve
external references to entities lying within other Local
Area Networks.

This is certainly an improvement over simple network
messaging, which can’t handle such calls by themselves.
The RPC first queues the call and all its arguments into
a stream, then sends that stream down any available
network pipe to the remote processor, then déqueues the
call on the other end, and finally invokes the procedure.

This is very close to what we want, but, unfortunately,
not quite enough. Even though they look similar, ob-
ject messages are not procedure calls, and objects are
not modules. When we try to arbitrarily attach object
messaging to RPCs, we run into all sorts of problems.
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Distributed Object Computing:
Architectural Layers and the ‘Missing Link’

Ali Arsanjani
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Overview

In last month’s column we discussed the meaning of ob-
jects (entities having state, behavior and rules governing
their behavior and message passing), the notion of dis-
tributed objects and why we would want to distribute
them. We then set the scenario.for the introduction of
a mysterions ‘missing link’- in the big picture of dis-
tributed object computing by introducing the concept
of the distributed object application. Subsequently the
fact that current OO languages fail to provide adequate
support for the requirements and nature of distribution
was highlighted. In this column, we continue ‘the search
for the missing link in distributed object computing
and consider databases, networks and remote procedure

calls.

But first, in order for our readers to gain further in-
sight into the importance of this ‘missing link’, we will
consider the architecture of object-oriented applications
and define a few layers which communicate with one an-
other to accomplish the goals of the enterprise running
the application.

The first issue to understand, here, is that if we need
to send a message outside of the address-space of a pro-
cess taking place on a specific processor, we would have
to implement a mechanism for making the process un-
derstand where to start looking for the server object.
The first client and requestor of this kind of service —in
terms of the application program— is the user-interface.

The important thing to keep in mind is not that we
can't route a message from Object A to Object B some-
where in the network. The problem is that we really
don’t want to create a custom solution for each pair of
possibly remote objects. What we want is one gimple

mechanism that let’s any two objects pass messages re-

motely, without a lot of special programming.

The User-Interface: The Umversal
Client

Before we introduce the notion and need for object re-
quest brokers or ORBS, we must convey the need for
sending requests to objects that may well not be in the
address-space, on the same processor or in the same ge-
ographical location as the requesting (client) object.

arsnjani@vax.ipm.ac.ir

Layers of the Architecture

In a three-tiered architecture, application programs are
divided into three layers. The first of these is a front-
end (User-Interface Layer), which handles the interac-
tion with the user via menus, dialogs, forms and reports.
The second layer is called the Application Layer which is
responsible for handling the code pertaining to the sup-
port of business processes. Thus, the main algorithms
and program logic which will solve the problems of the
business are located here. The final and third level or
layer is the database Layer which is responsible for con-
ducting the message passing to and from the Applica-
tion Layer or other potentla.l clierts to and from the
Database on which the application’s data will reside.

The User-Interface Layer (UIL} of an object application
is the client who is responsible for dispatching requests
to business objects in the Applicaticn Layer (AL). The
AT is the area in which the business objects —that.in-
teract to satisfy business objectives and requirements—
reside. "

Due to the necessities of the geographical d1str1but10n
of the business in various offices, representatives, ware-
houses and other locations arcund the country, we may
need to put specific objects onto:specific computers at
remote locations.

Thus, a user-interface object in Tehran could send a re-
quest for the factory in Yazd to return a detailed list of
all newly created parts that have been quality-assured
and sent to clients in other cities. The user-interface
will then issue a request for all shipped products within
a given date range to the Order object in Yazd, who is
responsible for tracking the status of orders and ship-
ments.

If we decide to open an office in Mashad, we would nor-
mally have to change the back-end of our request to
accomodate sending a specific request to this additional
location. But we would not appreciate having to change
our code everytime some change in the physical distri-
bution of objects on processors takes place.

The solution is to insulate the UI Layer from the Apph—
cation Layer’s location. Le., we should not depend on
the fact that the AL is residing on the same processor
as the Ul layer. This technique creates the possiblity
of deploying an application program which can have a
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