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Executive Summary
While Wonderware has been around for quite some time, the ArchestrA Platform hit its
stride when the Systems Platform 3.0 was released in 2007. ArchestrA is an object oriented
Industrial Application Platform, which has been built based upon the IEEE object oriented
standard. ArchestrA utilizes many of the fundamental aspects of object oriented technology,
which can deliver cost savings, as well as help build standards within an organization. In a white
paper titled The Benefits of Object-Based Architectures for SCADA and Supervisory Systems,
author Steven D. Garbrecht, states that he believes that [1] “mature object-based architectures can
deliver cost savings of up to 80% over tag-based systems”.
The key here is in the object oriented nature of ArchestrA. While object oriented
software architectures have been around for many years, it is relatively new to the Process
Control and SCADA world. The objective of this document is to point ArchestrA end users and
developers in a direction that helps to maximize its use, and to take full advantage of
standardization and the enforcement of best practices.
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Introduction
In a book titled Design Patterns, which has helped many software engineers and
developers find their way, the writer(s) make a simple yet profound observation, saying [2]
“Designing object oriented software is hard, and designing reusable object oriented software is
even harder.” The writers go on to detail some of the things that must be considered before you
ever lay down one line of code, saying “You must find pertinent objects, factor them into classes
at the right granularity, define class interfaces and inheritance hierarchies, and establish
relationships among them. etc., etc…” The point in all of this was that there is a very specific
way to develop using objected oriented technology; and at the heart of it is the fact that “doing it
right the first time” matters.
While this paper is not an exhaustive articulation of the “why’s and how to’s” of
maximizing ArchestrA using object oriented approaches, it is an overview of the benefits of
rethinking how to approach a project using the ArchestrA platform. And, although there are
many aspects of object oriented design that must be considered, there are three (3) aspects that
are more than just the latest technology hype: Encapsulation, Abstraction, and Inheritance. As a
whole, object oriented technology is a paradigm shift that has significant impact on the system
being integrated. The ability to make changes in one place and those changes propagating
throughout the system (items such as alarming, history, and security being integrated as part of
the objects), is, to say the least, very powerful. And of course the elimination of having to map
PLC Tags to I/O references not only takes advantage of efficiencies, it minimizes mistakes that
become costly in development as well as maintenance over the long haul.
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The Paradigm Shift
In the past, control systems design and integration has been segmented into various
works, sometimes without regard for the natural relationship between the works. For example, in
the Control System design phase, the design had little to do with how the controlling PLC and
HMI systems would be structured in order to achieve the maximum design functionality. This
was due primarily to the fact that programs had been viewed as logical procedures that simply
took input data, processed it, and then produced output data. Given this paradigm, the
programming emphasis was in how to write the logic, not in how to define the data being used.
Using this approach, different programmers may take the same control narrative and,
while ending up with the same functional results, the time it takes to produce, and the look and
feel of the programs and approaches may be entirely different, as each will have taken much
different paths.
Using an object oriented design paradigm, the program would be organized around
"objects" rather than “inputs and outputs", and around the re-useable nature of the data rather
than custom logic. In essence, object-oriented programming takes the things that are in the real
world (pumps, tanks, vessels, etc…), and puts the common data and behavior into object form,
focusing more on the object we want to manipulate rather than the logic required to manipulate
them.
This shift in paradigms is what I would like to focus on. You see, while ArchestrA offers
the latest and greatest in the control systems Supervisory Control and Data Acquisition
(SCADA) platforms, many end-users and developers continue to use it under the old paradigm.
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And the primary reason for talking about paradigms is to help give understanding to the value of
the newer Object Oriented Technology. With Regard to technology, understanding where you
are and where you are going helps to prevent updating hardware and software with no real
tangible value. In other words, unless a developer takes advantage of the power of the ArchestrA
platform, the package becomes no more than a face lift of sorts; the exterior looks a bit better,
but the foundation is still old and worn out.

The Past Paradigm
While the past paradigm has served well for many years, it is just that, the past!
Although this may be a bit over simplified, the past paradigm was built upon two independent
pieces, the Programmable Logic Controller(s) (PLCs) and the Human Machine Interface(s)
(HMIs). These two pieces, while interfacing with each other, were built using entirely different
programming and operating system methodologies.
The PLCs, although built using similar microprocessor technology, used ladder logic and
related programming languages, which used address based I/O schemes. And, although in later
years, they evolved to tag based schemes, the architecture was still built around physical
addresses, with a major emphasis on the cause and effects that is related to the I/O.
The HMIs were predominately built on PC based equipment, and were very tag
orientated. This meant that tags had to be built in the HMI and then a reference used that pointed
to the PLC address or tag. Using this paradigm, developers would build addressing/tag schemes
in the PLC, establish I/O drivers that could gather data from the PLCs and make the data
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available to the HMI package, build a tag database that referenced the PLC addresses/tags,
develop screens in the HMI that could display the information to operators, and then associate
the screen items with the appropriate tags.
While this approach withstood the test of time, and in many ways was the best that
technology had to offer at the time, this approach was not only very time consuming, it was very
prone to errors. One application could have hundreds, if not thousands of tags, each of which
had to be referenced and each hand linked to graphics, screens, alarms, historical data, etc…
Figure 1

The New Paradigm
The new paradigm is built upon the IEEE object oriented standard. While the PLC
manufacturers caught on to this concept very quickly and began to provide a more object
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oriented/tag based system(s), it has taken a bit longer for SCADA providers to change their
course. Wonderware was one of the first to do so, and is definitely a leader with ArchestrA and
its use of object oriented technology.
The basic building block in this object oriented technology paradigm (both the PLC and
SCADA) is the ability to build a template from which many instances can be derived. This is true
of both the PLC and the SCADA system, which provide the ability to build these tag/objects.
Take for instance an end user that utilizes pumps in its control schemes; without going in to
detail as to how these can be built, lets first consider some lower level devices (objects if you
will) that can be used as part of the pump object. A motor, regardless of its use, has many
similar requirements, and a conglomeration of various devices. For instance, it may require
things like a Hand /Off/Auto (HOA) switch, as well as a running status, which may be built into
a “Control” object that could be reused for other applications. It may require a speed feedback,
which is built as part of a “Transmitter” object that can also be reused for other applications. In
this case, both of these more base objects would become contained as part of the higher level
“Motor” object.
Figure 2
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Given this approach, the newly formed “Motor” object could then become part of many
other higher level objects that require a motor, including: Compressors, Fans, Wells, Tanks, etc.,
and of course, for our case, a pump or even a pump skid, which requires multiple pumps.
Another integral part of this paradigm shift is the “awareness” that is built into an object
that allows it to know effectively who it is. This means that when an instance is derived from a
template, built into it is the ability to know who it is through its me.attribute, which represents
the current instance object and associated methods and attributes, which can be called upon in
many ways. This can be very powerful when referencing the PLC tag/object attribute because, if
developed properly, the PLC and SCADA objects are built using the same convention, which
means that a reference can be scripted to auto populate using its own name that is duplicated in
the PLC. And, of
course, this is why it is
important to look at the
ArchestrA platform
from a holistic
standpoint, and not fall
into the old paradigm
where the works are
somewhat separated.
Figure 3
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As you can see, with regard to the reference and the me.attribute above, in order to take
full advantage of the objects, the PLC needs to follow the same design criteria. This means that
in the PLC, while using the same example of a motor, the motor object would be designed in the
same way, requiring things like a Hand /Off/Auto (HOA) switch, as well as a running status,
which may be built into a “Control” object that could be reused for other applications, etc., etc…
While the PLC object can contain more attributes (items that are not required in the ArchestrA
database), the attributes in the ArchestrA database should have the same reference in the PLC.
In the PLC, as was the case in the ArchestrA database, the motor object would be contained in
the higher level pump and pump skid objects as shown below.
Figure 4
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It should be noted that the modern PLCs are also now capable of embedding real world
characteristics and functionality into the objects, in the form of code, using User Defined Data
Types. These data types can be programmed to perform many tasks, which then become part of
the object and an integral part of the code.
This new paradigm then uses the standard methods of the object oriented technology,
which of course leads to object and attribute naming conventions and functionality that can be
maximized if properly designed. The key is in understanding what an object is and how it can be
used in both the PLC and SCADA database.
Figure 5
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Summary
This paper was written as a high level document, with the desire to get end users, as well
as control systems developers, to look at ArchestrA development from a different vantage point.
While this is in no way meant to be a comprehensive development tool, it should provoke some
discussion around how we can maximize the capabilities of a very powerful object oriented
platform, ArchestrA.
The basic premise is that many developers are not taking full advantage of the powerful
object oriented nature of the PLC and SCADA software available. But, to take full advantage,
one needs to reconsider the object oriented technology; to consider what an object should look
like, and what characteristics it should have, and to fully consider the relationship between PLC
development and SCADA system development, and to look at them as a whole.
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