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Introduction

Why is it important to understand the architecture of a business management software system?
When choosing a business management solution, you are making a significant investment. The
immediate and ongoing costs include licensing the software, training staff and adjusting business
processes. Selecting a product with superior functionality will deliver a quick payback from more
efficient operations. Selecting a product with a superior architecture will further ensure that your
investment will continue to pay dividends for many years to come.
A superior software architecture enables products built within its framework to adapt to fastchanging technology and stand the test of time. Sage has made a substantial investment in
developing the Sage 300 architectural framework—and this investment continues with the web-based
framework for Sage 300c, featuring web screens.
Sage 300 and Sage 300c are available in three editions, which, in increasing levels of functionality, are
Sage 300 Standard, Advanced, and Premium. All editions share the same architecture and code base.
The Sage 300c web screens leverage a new presentation framework, but reuse the existing business
view and database layers.
A software architecture
exists in an ecosystem of
industry-standard
technology, and its benefits
cannot be stated without
reference to this
technology. But using
industry-standard
technology is not the same
as having an architecture.

The Sage 300 and Sage 300c
architecture has been created
by Sage, and is owned by Sage.
This architectural technology is
the key distinction between
Sage and our competitors.

Many software companies
without a real architecture make inflated claims based on technology they use but have not
developed. The Sage 300 and Sage 300c architecture has been created by, and is owned by, Sage. This
architectural technology is one of the key distinctions between Sage and its competitors.
To appreciate the value of a robust software architecture, consider the risk and expense to which a
business will be exposed by building a large, complicated business application on a poor architecture.
Such a system is difficult and expensive to maintain. Adding new features requires a major redesign of
the system, and reliability is compromised as new defects are introduced. As a result, you wait longer
for reliable updates, while your competitors using well-architected products are able to quickly
embrace new technologies and features and enjoy the resulting productivity gains sooner.
Before introducing the Sage 300 architecture, this document will provide real-life examples of benefits
that flow from a superior architectural design.
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What is an architecture?

A software architecture is a foundational design specification—not a product. Software architecture
is not a product any more than traditional architecture is a building.
Just as a beautiful building embodies beautiful architecture, a superior software product embodies
superior software architecture. The architecture is the design framework according to which the
product is constructed. Architecture determines the stability of the product and the limits to which its
functionality can be extended.
Software architecture determines how well (or how poorly) a software product fits into the ecosystem
of industry-standard software technology. It determines how well the product can adapt to new
technologies and business and computing paradigms. And it determines how well it can scale to meet
increasing user numbers, transaction volumes, and other demands.
What are the organizational fundamentals of a great business management software architecture?
First, the separation of core business
logic from interface and database
services is essential. With these three
layers separated, core business logic
can be connected to evolving interface
components and devices without
costly reimplementation efforts and
with the ability to maintain a single
business logic code base. The three
layers are separated by two
“interfaces” (an Application Program
Interface, or API), providing “plug-in
points” that connect the layers.

Architecture determines
how well (or how poorly)
a software product fits
into the ecosystem of
industry-standard
software technology.

Organization of the core business logic is also critical. If business processes embodied in the logic are
to connect to industry-standard technologies, every element of the business logic must be accessible
from the other layers of the application.
In object-oriented design, well-implemented business logic is organized into a collection of
components or “objects”, the behavior of which can be modified and customized without making
changes to the object itself. (In object-oriented terminology, the objects can be “sub-classed” and one
object can “inherit” properties from another.)
The benefit of a strong architecture and good implementation is that the resulting product:



Embraces industry-standard technology quickly and naturally.



Customizes quickly and safely to fit the unique needs of your business.



Deploys flexibly to paradigms such as cloud or SaaS.
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What is an architecture?



Scales to meet the evolving demands of your business.



Stands the test of time.

Stands the test of time
A product with a sound architecture does not need to be rewritten every time technology or platforms
change. A company with a true architectural message does not change the message every year or two
as technologies and platforms change. A Windows® user interface and a web browser-based user
interface should both be useable within the same framework.
This does not mean that an architecture does not adapt and shift. The very essence of a good
architecture is that it adapts easily. But the fundamental tenets of great architecture do not change.
If the central messages about a product’s architecture keep changing, it might be a clue that the
architecture is flawed and unsustainable.

Embraces industry-standard technology
Software technologies that interconnect software applications are among the most important
software technologies for a business application.



The Microsoft® Component Object Model (COM) allows multiple desktop applications to work
together.



The Model-View-Controller (MVC) pattern divides a software application into three
interconnected parts, separating internal representations of information from the ways that
information is presented to users or accepted by them.



For communication over the Internet, Extensible Markup Language (XML) and JavaScript Object
Notation (JSON) allow servers and Internet devices to exchange information quickly and
efficiently.



Open Data (OData) is an open protocol that allows the creation and consumption of queryable
and interoperable RESTful APIs in a simple and standard way.

To take advantage of these technologies, a product must have defined contact points (or interfaces)
into which the technology can be connected. An architecture must define these contact points and
have a consistent way for the application to communicate with them.
The issue is not that an application can use a particular technology (such as COM or XML), or be
structured with the MVC pattern, but that the application provides contact points designed to work
with emerging standards and technologies.

Customizes quickly and safely
Every business has unique needs, so a good software architecture must support some degree of
customization. Common requirements for customization include importing or exporting information,
adding optional fields, customizing screens and reports, automating commonly used processes, and
even modifying the core business logic itself.
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What is an architecture?

The strength of a good architecture lies not in its compatibility with a single, specific tool or technique,
but in its flexibility and power to connect to multiple tools and techniques.
Further, a strong architecture enables the whole application to use this tool—every single component,
not just a select few. Can Visual Basic for Applications (VBA) intercept a few data entry fields, or can it
drive the complete business logic of an application? Can every database table be exported, or only a
select few?
Finally, it is important that when a product is customized, the core code and data are protected and
customizations remain upgrade-safe. The best technique for achieving this is to employ objects
whose functionality can be inherited in the desktop screens.

Deploys flexibly to new paradigms
Today’s products must adapt not only to new technologies, but also to information technology (IT) and
business paradigms, such as online hosting. You may not want to deploy a hosted application today,
but it is important that the product you purchase can be deployed flexibly to accommodate this
paradigm and others that may emerge in the future.
A key deployment factor is the ability to deploy a software product in multi-tier environments, with
the same core business logic able to run on database servers, application servers, or client machines.
Flexibility of deployment is a sure sign that the underlying architecture is sound.

Scales up as your business grows
To scale, a program must be capable of handling an increasing number of transactions and users, and
of storing and retrieving rapidly growing data sets without performance issues.
In the case of a business management software product, the program must be capable of handling a
large and growing number of records, including customers, vendors, accounts, items, orders, and
other data. To do this, a product must interact efficiently with its database services—so the underlying
architecture must be able to take advantage of database-specific operations to tune the product’s
performance.

Allows greater flexibility
Because the needs of small and medium businesses are unique, a single software solution or vendor
will not likely satisfy all needs of all companies. Ideally, you have chosen a business management
solution such as Sage 300 or Sage 300c that manages the majority of your business processes in one
place but realistically, there will be other point software solutions that your company also uses for
more specialized processes. Therefore, it’s vital that you have the ability to integrate all of your
disparate software solutions together for better business workflow.
A strong architecture allows freedom of choice and integration across the whole software stack.
When you choose business software with a great architecture, you can then choose from a large
number of third-party add-on products that seamlessly integrate with—and greatly enhance—core
business functionality.
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What is an architecture?

As new versions of integrated products are released with features that could benefit your business,
you’ll have the ability to upgrade and manage connected applications in the way that provides the
greatest benefit to your business. You need the flexibility to be able to choose multiple software
solutions and not risk interoperability issues.
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Misleading claims about software architecture

Many software products do not include even the basic features of a software architecture. Some lack
even basic object orientation at the application level.
Does that stop them from producing “architecture” white papers? Of course not. So what do they talk
about? Technical details are put forward as “proofs” that they have an architectural plan. Microsoft
technology is often cited, as if this automatically bestows an architecture on products that use it. Let’s
look at some common claims that you should watch out for.

Claim: “Using a Microsoft language like VB, C, C#, or C++ means a
product has a strong architectural foundation.”
This is a common claim for products that are written as monolithic Visual Basic or C/C++. It implies
that even though a product isn’t modular or extensible, it somehow has an architecture just because it
was written in a Microsoft-supported language.
The claim’s credibility is based on Microsoft’s cachet, but the truth is that the implementation
language has nothing to do with whether a product has an architecture or not.
Good or bad programs with good or bad architectures can be produced in any programming language.
However, architectural value comes from a well-designed framework that makes the product
modular, extensible, and customizable. In fact, it’s often better to write different application
components in whichever programming language or system is best for the job.

Claim: “Developing exclusively for Microsoft platforms means a
product has an architecture.”
Developing for Microsoft’s platforms has some advantages. Using “best of breed” tools has
advantages; tools generally work well together. The truth is that either a “Microsoft only” or a “best of
breed” strategy may be a good approach to take. But let’s be clear—this has nothing to do with having
or not having an architecture.

Claim: “The product is written in .NET, so it has a strong
architecture.”
Microsoft® .NET™ is the basis for the current family of programming languages supported by Visual
Studio®. These are an updated set of programming languages with a common runtime and a common
programming framework, and they include a lot of good technology.
However, being written for .NET doesn’t mean a product has a good architecture; it is just an
implementation decision. You can just as easily implement a poorly architected system in .NET as you
can in any other programming environment.
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The Sage 300 architecture

The Sage 300 architecture is based on separation of core business logic from user interface and
database services.

The Sage 300 Desktop architecture is object-oriented and separates user interface services, core
business logic, and database services. The architecture allows for easy adaptation of new user
interfaces, while maintaining a single common code base for business logic.

Among other strengths, this separation of services supports the development of different user
interface technologies, including the Sage 300c web screens launched in 2015.
While Sage 300 Desktop screens use Visual Basic to display functionality in a Windows application,
Sage 300c web screens use a browser-based user interface to interact with the same business logic
and data. Users can use either interface to process transactions simultaneously without conflicts.
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The Sage 300 architecture

The Sage 300 Web architecture allows for browser and Web API access in Sage 300c, and is implemented in
a Model-View-Controller pattern. The architecture leverages the business logic and database layers of the
Sage 300 Desktop architecture.
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The Sage 300 architecture

Separation of core business logic
The Sage 300 architecture is designed to stand the test of time by isolating and minimizing
dependencies on workstation and network operating systems, and on user interface environments.
The architecture features a strict separation of interface services, presentation services, business
logic services, and database access services, with interfaces that provide consistent layer-to-layer
communication.
Sage 300 user interface code is separate from business logic. If a new user interface has to be added,
this can be done without affecting core business logic. Whether you’re using a Windows application, a
browser-based application, or a mobile app, you’re accessing the exact same core logic.

A Sage 300c web screen for entering orders in a web browser.
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The Sage 300 architecture

A classic Sage 300 screen for entering orders using a Windows application.

Other kinds of interfaces to the business logic, such as macros and import/export features,
communicate with the business logic through a Common Business Logic Interface (CBLI), which has
various components (API, XAPI, COM, .NET). This wealth of interfaces allows programs written in most
programming languages to interface with Sage 300, including Visual Basic, Delphi™, Java®,
JavaScript™, Perl, C#, C/C++, and J#.
This wealth of interface services allows integration with an expanded family of end-to-end enterprise
products, allowing Sage 300 to expand beyond the usual roles of accounting modules. All these other
applications are tightly integrated with the core accounting modules by interacting with the CBLI.
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The Sage 300 architecture

Sage 300 and Sage 300c are at the core of a family of connected services and end-to-end applications.

Sage 300 supports Microsoft SQL Server and the Sage 300 business logic does not depend on the
peculiarities of a single database version. Because all database access is abstracted into a Common
Database Services Interface (CDSI), adaptation to a new database version can be done quickly in one
place (the database driver), with less detailed testing of the whole application required.

Object-oriented design
Sage 300 business logic is implemented as a collection of more than 750 objects that communicate
with one another in a common object repository. The following example shows the objects that are
involved in receiving inventory items and the messages they pass to one another.
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The Sage 300 architecture

Sage 300 business logic objects are implemented on a common communications framework by “major”
function. This framework ensures consistent interaction among all objects, and the “large” object size
allows complete business functions to be referenced, which simplifies customization.

Protocols ensure maximum object flexibility
A well-implemented set of objects follows established protocols—that is, they behave in a consistent
and uniform way. The objects are constructed from a common “template” of business logic that all
objects share, which ensures that protocols are consistent.
If new protocols are necessary, it is usually possible to simply change the common template and reinstantiate all objects with the enhanced template. New protocols are used to connect to new
technologies and standards.
This organization creates incredible leverage:



To make all Sage 300 objects behave as .NET objects requires only that the core protocols are .NET
enabled.



To make all relevant Sage 300 objects managed by the Distributed Process Server (which can
schedule and deploy objects on multiple machines) requires only that the core protocols be linked.



To make all Sage 300 objects XML enabled requires only that the core protocols are XML enabled.
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The Sage 300 architecture

We can continue:



Every single business entity is accessible through the Sage 300 Web API (RESTful Services).



Every single business logic object is Internet accessible through the Sage 300 SOAP Web Service.



Every single business logic object can be driven by VBA.



Every single table can be exported or imported.

As new technologies and standards are constantly introduced, the consistency and uniformity of an
object-oriented design is a key element of any architecture.

Simple, stable, future-proof customization
In an object-oriented design, objects inherit functionality from one another by “sub-classing”
functionality and modifying part of the behavior. Customization is easy, with a wide range of
development and customization tools available to manipulate objects.
Modifying core behavior in Sage 300 is simplified through the availability of third-party software
products designed for this purpose. The inheritance model used in the Sage 300 Desktop allows
multiple products to modify the core behavior of Sage 300 objects, with each third-party product
behaving as though it is the only third-party product present. The customizations are also safe,
because none of the code of the original object has changed.
Sage 300 business logic objects
support multilevel inheritance,
providing customization options
without jeopardizing the integrity of
the core business logic.
In this example, Core Object 1 is part
of a program and communicates with
other objects through four
messages—a, b, c, and d.
When another object, Customization
Object 2, subclasses Core Object 1, it
modifies the behavior of two of Core
Object 1’s messages, a and b. A third
object, Customization Object 3, can
sub-class Core Object 1 and
Customization Object 2, modifying
messages a and d.
Multilevel inheritance supports safe, flexible customization.
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The Sage 300 architecture

Large objects are ready to deploy anywhere
What does it mean for an object-oriented design to be implemented at the right scale? It means that
objects are the right size.
As an analogy, consider the major components of a car: engine, chassis, transmission, axles, and so on.
Smaller objects like bolts, washers, and wiring are more numerous than these components, but less
functionally significant in the overall design. In the same way, Sage 300 comprises millions of lines of
code, but only slightly more than 600 objects.
Other business management software products are organized into literally thousands of objects,
requiring much more effort to manipulate because each high-level task involves patching together ten
or more small objects with snippets of code.
When large business logic objects are used, objects represent real, high-level application tasks, such
as posting to a general ledger. This high-level functionality is available to any user or third-party
developer who wants to customize—without the need to modify the actual business logic code. Large
objects that represent real application tasks can also be automated by products such as the Process
Server.

Design flexibility and the hosting paradigm
The Sage 300 architecture is designed for flexible, scalable, and cost-effective deployment in a
hosted environment. A key cost factor in the hosting scenario is how many independent companies
can be run on a single server and managed easily from a central point.
The Sage 300 architecture has a unique combination of design features that make it ideal for hosting:
Sage 300 design feature

Sage 300 hosting advantage

Site directories separate unrelated companies

Use a single server, whether there are 50 users in one

running on the same server. Each company identifies

company or 50 companies with ten users each.

its own security and access rights for groups of users.

Sharing a server does not mean restrict companies to
a single security methodology.

Multiple versions of the product can be installed on

As the software moves from one version to the next,

the same machine. Installation on a machine does not

conversions on a single server machine can be

activate the version for all companies at once. Users

phased as convenient. Companies may therefore

or consultants can activate a version one company at

control the timing of a conversion process.

a time.
Language is identified for individual users of a

A single server machine can be used for companies in

company. Sage 300 currently supplies product

different countries or to run a company that has

translations for simplified Chinese, traditional

multiple user language requirements on the same

Chinese, French, and Spanish. For Sage 300c web

machine.

screens, user and browser language settings
determine screen and message languages.
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The Sage 300 architecture

Single-server support for multiple companies and security systems
In a hosted environment, Sage 300 supports setting up multiple companies on a single server, each
with its own security settings.
If business management software does not support this, each client must be set up on a separate
server. This is not a true hosting model, but rather a managed services model. The problem with this
approach is that it limits fail-over and load balancing flexibility, which are key high-availability factors.
In a high-availability hosting environment, large, redundant network storage devices are used to
balance loads so that multiple servers are available to process data for multiple companies. Multiple
security systems on a single data store is a requirement for this setup. Sage 300 security is well suited
to the hosting paradigm, as it allows security to be defined by company and user on the same server.

Sage 300 User Authorizations specify the applications that individual users can access.

User-selectable language settings
Several remote offices in different countries may all need to access the same data, using different
languages, and all at the same time.

An administrator can set up Sage 300 users within the same company to use different languages.

After initial setup, users access Sage 300 in their preferred language.
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The Sage 300 architecture

Sage 300c web screen for Invoice Entry in English.

Sage 300c web screen for Invoice Entry in Simplified Chinese.
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Conclusion

Conclusion

The architecture of a software product determines how well, or how poorly, it fits into the software
landscape of industry-standard technology, as well as existing and evolving technology and business
paradigms.
Superior business management software, such as Sage 300 and Sage 300c, is organized into layers,
with a clear separation of core business logic from interface and database services. This separation of
layers ensures that functionality can be customized simply and reliably without affecting core
services.
The benefits of a strong architecture and good implementation are that the resulting product will:



Stand the test of time.



Embrace industry-standard technology quickly and naturally.



Customize easily to fit the specific needs of your business.



Deploy flexibly to new paradigms.



Scale to the changing size of your business.

A superior architecture is not created overnight. Creating a product with a superior architecture
requires a massive investment over many years. Sage has been making that investment for decades,
and will continue to do so.
Over the years, as software fads and trends have come and gone, the architectural message and
object-oriented approach of Sage 300 have remained unchanged. The Sage 300 architecture stands
the test of time and is ready to deliver value to your business for years to come.

The information contained in this material represents the views of Sage on the issues discussed herein current as
of the date of publication.
As market conditions are always subject to change, the information contained herein shall not be interpreted as
any commitment from Sage. This material is for informational purposes only and Sage makes no warranties,
expressed or implied.
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