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Component Architecture for the Internet

It is the fall of 2000, the basic Internet architecture appears to be in place, XML
has become the lingua franca of the Internet, and it is time when visionary
minds turn lightly to thoughts of global distributed computing. The recent
developments around SOAP (Simple Object Access Protocol), and its
endorsement from all the heavy hitters of the industry, form the core around
which the component architecture for Internet Distributed Computing will be
created. In this article we will examine the technology, its connection with
Microsoft’s .NET initiative and its impact on Dynamic Content Software
Providers.

Internet Distributed Computing

Today, business and consumer computing requirements include ubiquitous
access to data and applications. Actually, more subtly, we require ubiquitous
access to the information, intelligence, communication and efficiency that
computing promises us. The evolution of software systems from monolithic
mainframe applications to client-server computing, to “application”
componentization, to finer grained object componentization, essentially supports
the need to consume data or information in places other than where it is
produced or stored.

Up until recently, the focus of distributed computing efforts was within the
enterprise, or at most, between an enterprise and its close partners. Today’s
web-based applications that incorporate multi-tier peer-to-peer objects extend
the distributed computing model to the entire Internet.

The following diagram illustrates the collaborative aspects of components,
applications and systems, within an enterprise, between business partners, and
customers. A purchase request into an order-entry system could result in
multiple queries to suppliers and logistics providers in order to determine the
delivery schedule, which is communicated back to the customer.
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Fine Grained Components
In a distributed world

Understanding Components

So what are components? For the purpose of this article, we define components as software systems that
encapsulate some function and provide these services through a published interface. Components
usually interact with each other to provide larger services. The holy grail of software engineering has
been to develop techniques that allow the assembly of independently delivered components at any level
and binding time. [Binding time indicates when a client application gets “connected” with a service. This
ranges from the time of coding to compilation, to library invocations, to Remote Procedure Calls (RPCs),
to very loose binding offered through SOAP.]

In this distributed world, there are two main reasons for componentization. The first is the reality of
overlapping business processes between an enterprise and it’s business partners. True application level
integration requires that the applications from one enterprise be able to call upon services from partner
enterprises.

The second driver for componentization is the rate at which enterprises are outsourcing non-core
competencies. The CAP Ventures forecast of a 19% CAGR (1998-2003) for the Document Outsourcing
market (facilities management, statement printing, and contracted print services) is one indicator of this
growth. Our recent series on the ASP market and statistics on adoption rates provides another example
of outsourcing momentum. Further, for competitive reasons, businesses want to remain in a position to
select the best-of-breed solutions for such outsourced services. Only a well-designed, flexible architecture
that is able to abstract services into plug-and-play components will best reflect and adapt to dynamic
business structures and processes.
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Current Distribution Models

To date, many distribution and component models have been developed and deployed quite effectively to
provide application distribution capabilities over private and public networks, both within and outside of
the enterprise. Prominent among these are COM and CORBA, and more recently Java RMI, as
distribution models, and ActiveX and JavaBeans as component models. These models are interface-
centric, are based upon some mechanism for making RPCs, and provide application distribution
capabilities with services and discovery.

However, apart from platform or language dependency issues, all these models have one significant
drawback when it comes to providing Internet Distributed Computing. They require all participating
components to share the same object model. As an example, if an application needs to find out the lead-
time for the delivery of a certain item purchased from a business partner, it needs to know the interface of
the partner inventory or manufacturing object that supported this question. More importantly, this
“recognition” would need to be coded within the requesting application.

In the Internet world, where business relationships are dynamic and transitory, it is unreasonable to
expect the degree of tight coupling that a shared object model requires. In today’s web-based, ephemeral
environment, it is often sufficient, and in fact much easier, to share a data model. Consider a mission-
critical application that must determine whether to release strategic petroleum reserves based on variable
indicators. In this situation, it is far simpler to construct and ship an XML message that tells suppliers’
applications to invoke the function “getLeadTime” for “Home Heating Oil”.

SOAP and XML enable businesses to create distributed software components by making it easy to create
and exchange business-centric data models.

Understanding SOAP

SOAP, Simple Object Access Protocol, is a web protocol based on XML that enables Remote Procedure
Calls over an IP network. SOAP 1.1 was submitted to the World Wide Web Consortium (W3C) as a
proposed standard in May. Originally created by UserLand, Microsoft and DevelopMentor, it has had later
contributions from IBM and Lotus (an IBM subsidiary). It has also been endorsed by IONA and Sun
Microsystems. A reference Java implementation is available in the open source world since IBM donated
its implementation to Apache Software Foundation.

SOAP provides standard mechanisms for invoking a function and marshalling its parameters. [Marshalling
refers to the act of serializing a function's parameters for transmitting it over the network. At the other end,
another entity must then “unmarshal” the data and provide it to the function call as its parameters.] The
fact that SOAP uses XML to serialize this data implies that any application that uses SOAP can invoke
any other function anywhere on the Internet regardless of the platform or the language that function is
written in. All that is required is a SOAP “listener” at the receiving end that can interpret the incoming
SOAP message and invoke the appropriate component on its behalf. Due to the influence of XML, the
platform and language for the SOAP listener are entirely irrelevant.

Microsoft has also announced two ancillary specifications to SOAP. The first one, SOAP Contract
Language (SCL) allows web services to describe what they do. This effort has been combined recently
with IBM’s efforts in this area, resulting in a specification called Web Services Definition Language
(WSDL). The second one, SOAP Discovery Language (SDL), allows requesting clients to discover web
services and their associated signatures. A cross-industry initiative called UDDI, Universal Description,
Discovery and Integration, is also leading efforts in these areas. Eventually, these efforts will result in
technologies to create and consume SOAP messages being embedded in web development kits and web
servers. The technologies will be simplified to the extent that most application developers will likely not be
aware that they are using SOAP.

The following diagram illustrates the role of SOAP. Each of the existing mechanism relies on a “bus” or
data representation format in order to facilitate the Remote Procedure Calls. SOAP replaces these
formats by an XML based representation, thereby opening the architecture to any SOAP-ready
application.
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Why is SOAP Important?

The endorsements and overall acceptance of SOAP has set the stage for the creation of multi-tier, peer-
to-peer distributed applications over the Internet. Obviously, this has far-reaching effects for the growing
B2B market, where partners will require their applications to collaborate to achieve a common purpose.

Consider the following examples. An attempt by one company to configure and buy PCs from another
could involve reaching into a third-party supplier’s information systems to discover the amount of heat
dissipated by their chip. Or a website that provides stock quote service could make its request to five
services on a visitor’s behalf, subsequently providing the response that comes back the fastest. Specific
examples are less important than the potential impact of this kind of capability.  The significance is this:
SOAP enables applications to offer software-based services at a very fine level of granularity, in a
standard, loosely-coupled, and possibly synchronous manner across the Internet.

As surely as these distributed applications will change the level of our access to information and
intelligence, and our ability to communicate it, they will also bring about some non-trivial changes to the
way we think about software, its marketing and economics. By all indications, Microsoft is already thinking
about these issues.

The Significance of .NET

In June of this year, Microsoft announced its .NET initiative. The initiative encompasses a new family of
.NET products and technologies based on open standards, including XML and SOAP, and promises to
help consumers, businesses and software developers realize the full potential of the Internet. Combining
Microsoft platform services such as storage and authentication with interchangeable components
developed by independent software developers, the initiative intends to deliver on the promise of
“ubiquitous access to program and files anywhere, anytime, on any device”. In other words, ubiquitous
web-based access to information, intelligence and communication capabilities.
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In a subsequent analysis article, we will go into more detail about the pieces that make up the .NET
initiative. At this time, it is probably sufficient to consider Bill Gates’ quote from the .NET press release,
“Our goal is to move beyond today's world of standalone Web sites to an Internet of interchangeable
components where devices and services can be assembled into cohesive, user-driven experiences."

Implications for Dynamic Content Software Providers

As always, the specifics of your business will determine the impact SOAP and the Internet Distributed
Computing model will have on your strategy. As a Dynamic Content Software provider, it is safe to
assume that most of you are not providing monolithic applications that do not interact with anyone other
than your customers. Hence, the distributed software/services model will likely affect your architecture in
significant ways. Here are some issues to think about.

• Core competencies

A standard framework for easy access to interchangeable components is an opportunity if your
products deliver a high value service to your customers. By providing your core competency as a
service, you will encourage increased usage from end-users who need to integrate it with other
applications and partners who may package the service as part of their offering. Certainly, the same
framework allows customers to break out of arbitrary lock-ins that have little to do with product value.

• Convergence

As we’ve continued to stress, dynamic content and commerce requirements are quickly converging. It
is an inevitable result of, and the distinction between, providing customers with information-based e-
business solutions as opposed to transaction-based eCommerce systems. Throughout our analysis
pieces, we’ve provided examples of the acquisition and partnership trend toward achieving content-
driven e-business. Packaging your products as a service that can be accessed from any other
application enables you to integrate your offerings into your customers’ existing software investments.
In addition, integrating SOAP-based interoperability in your products can provide your customers the
same flexibility in choosing other complimentary best-of-breed products.

• Interoperability

The ability to make Remote Procedure Calls over the Internet should enable you to add elegant
features to your software through interactions with other applications across the net. Powerful
capabilities such as cutting and pasting information across the Internet and periodic portfolio updates
into a spreadsheet may no longer be simply “wish list” items for users as a result of RPCs..

• Partnering

Clearly, the ability to bind your products and services as late as possible into other services allows you
to have a flexible and dynamic partnering strategy. Depending on the granularity of the components
you work with, you may not even require partnering arrangements to achieve dynamic data exchange
with another vendor’s software. You may still decide to establish long-term strategic partnerships but
partnership selection will be influenced more by reasons other than interoperability.

• Product Architecture

The ability to integrate components implies that you need to make strategic decisions not only about
which services you provide as components, but which outside services you use as components within
your product offering. The decision to use outside components is no different from the decision to
outsource any service. You must pay careful attention to reliability, availability, error-free operations,
latency and performance issues.

The evaluation of your architecture is a non-trivial exercise with strategic implications. Based on the
specific product-market analysis you undertake for your business, you may choose to have your
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organization start thinking about your products as a collection of services. If you do, the gradual
process of re-architecting could begin internally.

• Business Issues

In this sub-topic, I include all the other issues that are important to consider as you begin to think
about packaging your software as components, providing dynamic services to your customers, or
enabling dynamic communication with other applications. How do you package and market your
services? At which level of granularity does it make sense to provide your software as a component?
What is the discovery mechanism? How do you price your services?

Note that by offering your products as services delivered through software components, you become
an Application Service Provider, perhaps at an even finer level of product granularity than the current
ASP models assume. All the issues raised by Frank and Joel in earlier analysis articles on the ASP
marketplace, including brand identity, customer control, and ASP selection become even more
important as you begin to flesh out your strategy.

Final Thoughts

A component architecture for the web is being built using SOAP. This will allow customers and users to
create dynamic value webs on the Internet. When the Internet Distributed Computing model matures, its
effects will be widespread in the industry. So even though the basic building blocks are just being put into
place, it is important to watch and understand the implications of these efforts on your business. Perhaps,
a strategic analysis of your business with a view of transforming it from a software products business to a
software services business may be in order.


