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What is a System?
VA Shiva Ayyadurai, Ph.D.
In 1978, I developed EMAIL, the world’s first email system.
As a system, email was not the simple exchange of text messages, which dates back to
the telegraph in the 1800’s and electronic messaging, dating back to the early 1960’s.
Email was much more than exchanging electronic messages. Email was a system --- in
particular, an electronic system of interconnected parts, which was specifically created
to emulate the interoffice paper-based mail system, used across most offices in the
1970’s.
EMAIL became the first in the genealogy of all modern email systems for which I was
awarded the First US Copyright for the “Computer Program for Electronic Mail System.”
Email contained a system of over 100 interconnected parts: the Inbox, Outbox, Folders,
Return Receipt, Memo (“To:”, “From:”, “Cc:”, “Bcc:”), Forwarding, Compose, etc., all
made available through an easy-to-use user interface, ensuring high-reliability of
delivery and receipt over a wide-area network. That was and is email.
Your body, your business, your family, your world, like email, are also systems of many
interconnected parts. When you understand what a system truly is, you will be able to
unravel and see interconnections as never before, across seemingly disparate pieces.
When you understand what systems are, you will be able to heal, liberate yourself, and
the world around you. This is why everyone needs to know, what is a system?
There are Three Key Elements of All Systems
Let us begin with the basis: all systems in nature, be it the computer in front of you,
your body, or the universe are all systems, composed of three fundamental elements.
There are three fundamental elements:
● Transport
● Process
● Storage
These three elements can be thought of as meta-forces that govern and inhabit each
and every system.
Transport represents the aspect of movement, motion, input and output. Process
represents the aspect of conversion to transform matter, energy or information from
one form to another. Storage represents the aspect of structure, which contains the
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vessel in which transport and process can occur. These three aspects are in every
system.
A Simple Example
Consider your computer. Your computer’s keyboard and monitor, input and output,
manifest the aspect of Transport. Your computer’s central processing unit (CPU)
represents the aspect of Process, which converts digital information from one form to
another through computation. Your computer’s hard drive and random access memory
(RAM) stores long-term and short-term memory, respectively.
Your Body is a System
In your body, your legs and your sensory facilities serve to move you physically as well
as Transport information. Your stomach and digestive system Process and convert
matter into energy, and your skeletal system and your fat cells provide you Storage and
structure through which you operate. The educational program System Health™,
developed from my work in bridging eastern and western system of medicine, provides
an integrative and systems understanding for medical doctors and healthcare providers.
The International Center for Integrative Systems continues to explore the links between
traditional systems of medicine and modern systems biology to conduct research and
broadly educate the public.
What is an Open System?
An open system is the most elementary kind of system, which contains the important
three elements described above. Open systems take an instruction, and execute a
process to provide an output while storing some form of matter, energy, or information.
A light switch connected to a light bulb is an open system. You turn ON the light switch
to Transport electricity to the light bulb. The bulb’s filaments Converts the electrical
energy to photons, and gives us light. The bulb provides Storage for the heat dissipated
from the light.
When you turn ON your stove, the gas moves, transports through the pipes. The gas is
converted to energy to provide heat, and some of it is stored in the vessel and dispersed
into the room.
Open systems are simple systems, when compared to feedback systems.
What is a Feedback System?
A feedback system uses the foundation of an open system but is based on achieving a
Goal. The feedback system literally takes the output from the system, senses the state
of that output using a Sensor, and uses a Controller to manipulate the input to the
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system based on the Goal. For example, the most common feedback system is the
household thermostat.
In such a system, one may set the Goal to be 78°F. The output of the furnace’s heat may
only be 75°F. The thermometer on the thermostat serves as a Sensor and measures the
room temperature. The Controller in the thermostat notices the 3°F differential and
sends a control signal to the furnace to take more oil as input. The furnace takes the
additional oil, and more fuel is burned, which generates more heat to increase the
temperature. If the temperature has risen to 78°F, the thermostat no longer sends an
input signal to increase oil, and the goal is achieved. In the event the temperature is not
78°F, the process iterates. This is an example of a feedback system.
Feedback systems are inherently intelligent. They sense the output, and use a Controller
to manipulate the input of a system. You, any intelligent being, business, or large-scale
system are feedback systems.
The Different Kinds of Systems
Systems can be simple, large, or massively complex. Most interesting systems are
systems of systems, such as your body, the health care system, relationships, financial
systems, software systems, and many others. By understanding the fundamentals of
systems, one can begin to see connections across even the most complex of systems
and find solutions, which seemed impossible. In Systems Visualization, the course I
teach at MIT, my goal is to provide a trans-disciplinary approach that integrates systems
theory with narrative storytelling, visual imagery and metaphors to visualize such
complexity in order to see those interconnections.
Such a systems understanding will help you see how actions at one point may affect an
event at a far off location. This understanding will help you realize, for example, when it
comes to your body as a system, that it is not just what you eat what determines what
you are, but multiple factors such as how much sleep you get, what is the ecological
system you live in, what is your community, your family, what kind of activities you do
and what are the thoughts you have. These myriad of systems form a complex matrix
across space and time.
Begin your journey by understanding these fundamentals of systems to find the truth,
see the light, and find your way.
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