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This is Robyn Palmer reading the About Episode of Systems Engineering Radio.

This episode zero introduces the basic idea of the Systems Engineering Radio Podcast.

We plan to produce a podcast that is similar to that of Software Engineering Radio which can be found at SE-RADIO.NET. 
Software Engineering Radio is the premier podcast on Advanced Software Technology and Development Practices which has been produced since 2006 when their Episode Zero was published.
The topics of our complementary podcast will be centered on Systems Thinking, Systems Theory, and Systems Engineering.  
Here are a few brief definitions so that we can be sure of what we are talking about at this higher level of abstraction above the level of Software Engineering.

Systems Thinking means thinking about things in the world in terms of the Systems Schema. 
Systems Theory formalizes that into a general scientific approach to things in many different disciplines. 
Systems Theory aspires to found Systems Science which allows us to say substantive things about Systems where ever they appear. 
Systems Engineering is about the Design of Systems with Emergent properties created by humans as artifacts. 
We will also cover topics like Complex Systems Theory, Ontological Engineering, Domain Engineering, and Formal Methods, as well as other advanced subjects related to high-level Systems Design and Development in General. 
Domain Engineering applies Systems thinking to specific domains of expertise or academic disciplines. 

Complex Systems Theory deals with systems that are much more complex than can be normally understood by analysis and which considers systems by their large scale mass properties. 

Formal Methods looks into how we can apply formalisms to our systems designs in order to verify and assure that they indeed have the properties we try to embody within them. 

Ontological Engineering deals with the production of typologies that classify the types of objects that can appear in a domain and that are part of the systems within a domain.

Markus Volter and his team at SE-RADIO.NET have agreed to let us copy the format of their successful program and to expand their brand to cover additional fields and disciplines within Engineering.

Para
We hope to present a broad range of topics that will stretch beyond just Systems Engineering  into cognate fields at the same level of abstraction. 
 We will have a separate podcasts where we will talk about the nature Systems, and these cognate disciplines at the same level of generality just mentioned.
In this episode we will talk about the relation between Systems Engineering and Software Engineering in very broad generalizations. 
Some of our statements may be controversial. But that is just a way to spur you to give us feedback so that we can here what you think about the relation between Software and Systems Engineering Disciplines.

So, in the fact that we will cover more than just our Systems Engineering discipline we will be slightly different from Software Engineering Radio.

We need to offset the fact that there are fewer Systems Engineers than Software Engineers by expanding the topics we cover in order to hopefully appeal to a wider audience.
Para
We want our topics to be of interest to all different kinds of Engineers and others who are interested in understanding Systems in general. 
We also want to include practical topics related to our Discipline like systems requirements, systems design, systems implementation and systems test with respect to Systems Engineering conceptualization, processes, methods and tools.
Para
This podcast will be hosted at our website at SYSTEMS-RADIO.NET or SYSTEMSRADIO.NET. You can use a dash or leave it out between the words Systems and Radio and DNS look up will still work. 
The website has been built to copy the format of the Software Engineering Radio Website. 

Para
In fact, the format of our program will be following the example of Software Engineering Radio as much as possible as we discuss Systems Theory and Systems Engineering. 
In this episode we will introduce our Series of Podcasts on Systems Theory and System Engineering Practice and describe our general approach to producing a podcast on these subjects.
Para
Our first episodes will introduce at a high level the broad range of the subject areas to be addressed by the podcast. 
We will begin with the following subjects:

· What is a System

· What is Systems Science or General Systems Theory

· What is Systems Engineering

· What is Systems Thinking
But these topics will be interspersed from the beginning with interviews of people working in these areas that we think will be of interest to our audience.

Other introductory subjects we will also be covered like . . .
· What are Complex Systems

· What is Domain Engineering

· What are Formal Methods for Systems

· What is Ontological Engineering
As we spread out into adjacent domains at this higher level of abstraction we will endeavor to connect the dots, and show the connections between these various disciplines in an interdisciplinary and trans-disciplinary way which is not possible within academia where specialization rules.
Our basic approach is to show how we need to appreciate each of these disciplines and how they work together above the level of Software and Hardware Engineering to produce the glue that brings very large scale technological systems together.

There will be additional specific topics in subsequent episodes.
Here are some possible examples in no particular order 
·  In Systems Engineering we may discuss topics like . . .
· What organizations are involved in the Field
· Systems Level Patterns
· Systems Architecture
· Systems Requirements, Test, Integration, Verification, Validation
· Systems Quality 
· Process in Systems Engineering
· Program Management
· Risk Management
· Object and Aspect Oriented Systems Engineering
· Model Based Systems Engineering
· Systems Safety
· Specialty Systems Engineering
· System of Systems
· Both Traditional and Innovative Approaches to Systems Engineering
· Current Research into Systems Engineering
· Available MA and Ph.D. Programs in Systems Engineering
·  In Systems Theory we may discuss subjects like . . .
· Chaos
· Complex Systems Theory
· Agents
· Emergence
· Self-Organizing Criticality
· Highly Optimized Tolerance
· Schemas Theory
· In Methods we may discuss subjects like . . .
· Gurevich Abstract State Machine Method
· Wisse Metapattern Method
· In Standards we may discuss subjects like . . .
· SysML vs UML
· DoDAF
· In Techniques we may discuss subjects like . . .
· Systems Dynamics
· Self-organizing Maps
· In Tools we may discuss subjects like . . .
·  Open Source Systems Tools
· Computer Aided Systems Engineering 
Para
In the beginning we would like to produce one program a month. 
Programs may be tutorials on different areas of Systems Theory or Systems Engineering, an interview, or an in-depth review of a subject. 
We may also do book reviews or an in-depth discussion of a researcher’s findings.

Para
Occasionally, we will also include some of our own new ideas and what we consider to be innovations in approaching Systems Engineering in our discussion so that our podcast will be more than a repetition of information you have already heard on these subjects. 
The Team producing this podcast has their own insights into the material and we will endeavor to share those insights in our discussion of the material related to the podcast.

Para
The emphasis will be on establishing baseline knowledge about Systems Theory and Systems Engineering. 
We are most interested in exploring the cutting edge of the discipline as we reach out to find those who are in the process of transforming the discipline through their research or publications. 
We are also planning to interview people engaged in interesting projects who are dealing with the higher level abstractions with regard to organizing the large scale features of complex systems.
Para
This program will remain independent of the relevant Systems Discipline organizations and the various companies in both Systems Science and Systems Engineering and we will avoid promoting any specific agendas.

Para
We would like to begin with some stage setting comments that will compare Systems Engineering to Software Engineering at a very high level in order to establish a context and the demarcations between the two disciplines. 
Software Engineering focuses on the Industrial production of Software Systems and is distinct from Computer Science. Computer Science is an academic approach to the subject of computer programming. 
Software Engineering takes the skills of Computer Science graduates and applies them in an Industrial Setting, where many other factors come into play in practice that are not relevant in theory.
The Software Engineering Institute was begun at Carnegie-Mellon University to foster Software Engineering knowledge and to improve the maturity of the discipline. 

Quite a bit of progress has been made in the advancement of Software Engineering as an industrial discipline based on the academic focus of Computer Science.

 There has also been a contribution to this progress by software industry initiatives such as the recently renamed Software Productivity Consortium (SPC), now called the Systems and Software Consortium Inc. (SSCI) and the Software Engineering Institute (SEI) with respect to Aerospace companies in the USA. 
There rare also international efforts in these various areas of interest we have identified such as the European Software Institute (ESI)
Para
There is in industry a distinction made between Software Engineers, Hardware Engineers, and Systems Engineers. 
“Systems Engineer” is normally a name given to anyone who cannot be classified as a Software or Hardware Engineer, and thus started out as a miscellaneous category. 
However, it was Systems Engineering that was given responsibility for the requirements, integration, and testing of the entire system composed of hardware and software. 
Systems Engineering departments are usually composed of Senior Hardware Engineers, Senior Software Engineers, and Applications Specialists. 
And there is also distinction within Systems Engineering between Applications Specialists (who know about the domain) and Systems Specialists (who worried about global system properties such as reliability and safety). 
In addition, Aerospace companies also have people who are given responsibility for the success of the entire system. 
They referred to as “Lead Systems Engineers”. 
The category of Systems Engineers soon became identified with the work of this sub-group of Lead Systems Engineers. 
This group formed International Council of Systems Engineers (INCOSE) primarily in order to resist the CMMI initiative by Software Engineering Institute which was starting to be applied to Systems Engineering after becoming a standard in Software Engineering.  The CMMI is the Capability Maturity Model Integrated which is a process standard for both Software and Systems Engineering development in large organizations.
Eventually INCOSE succumbed giving up their process standard initiative and adopted the generic CMMI model. 
In the process of organizing their resistance to the process models they discovered that systems engineers from different companies had much in common that could be usefully shared within the Systems Engineering community.
There is an annual INCOSE conference and now a there is also a Conference of Systems Engineering Research (CSER).
My own opinion is that the research in these conferences are not as vibrant as the research carried on in the myriad Software Conferences. Thus, one of the things that needs to happen is that there needs to be a infusion of new blood and new ideas into the Systems Engineering community. 

Hopefully, by making known the best of what is available within the Systems Research community on this podcast and in other forums the research agendas within the Systems Engineering research community will evolve to become more vibrant.
Para
Many Certificate and Masters Programs have been created through extension programs at many universities to serve the population of System Engineers. 
Some universities have created Systems Engineering departments. 
Thus, there are many new opportunities to become qualified for Systems Engineering work through these various university programs.  

An example is the Systems Engineering Masters Degree at University of Southern California.

There are also about fourteen Systems Engineering Ph.D. programs in the United States where research in Systems Engineering is the focus of academic departments. Around the world there are many other Universities offering degrees related to Systems Engineering. (See Wikipedia page in show notes)
And thus Systems Engineering is beginning to make a bid to be recognized as an academic discipline. 
However, Systems Engineering suffers from not having an academic counterpart like Computer Science. 
It has also suffered from the fact that it has not had an equivalent to the Software Engineering Institute up to this point. 
But recently the Systems Engineering Research Center (SERC) has been formed with Stevens Institute of Technology as the lead school and with the University of Southern California as a partner. 
The SERC is a consortium of Universities who will do research into Systems Engineering. 
The first annual SERC Research Review occurred in October 2009. 

Para
The closest academic counterpart for Systems Engineering would be Systems Science, which never has had its own department except in a few universities. 

Systems Science has always been supported though institutes and interdisciplinary programs.

The major Discipline organization for Systems Science is the International Society for Systems Science (ISSS). 
There is no counterpart to Computer Science for Systems Engineering which serves as the academic counterpart to Software Engineering. 
Without an established anchor Discipline in academia Systems Engineering is forced to try to create the theoretical basis for its own discipline itself.
Most practicing Systems Engineers know nothing of Systems Theory. 
They never had to study it at school. 

Even current programs do not have classes in Systems Science as part of their program.
So although there is a fairly broad and deep tradition in Systems Science it is not used by Systems Engineering for its theoretical foundation.
There are now also the burgeoning subjects of Complex Systems Theory and Chaos Theory but these are also cross disciplinary. 

They have their own Institutes and Societies that are not part of the traditional organizations that treat Systems Theory. 
An example is the New England Complex Systems Institute.
There is a working group in INCOSE that was devoted to Systems Science and now addresses Complexity Systems Theory, but it does not play a large role in the self-definition of Systems Engineering. 
In general, there is fragmentation and disarray in the alignment of academia and Systems Engineering as a discipline that needs to be addressed.

Also, there are almost no undergraduate degree in System Engineering. 
A counter example is the undergraduate program at the University of Virginia in Systems and Information Engineering.
Without undergraduates it is difficult to support professors and research students at the graduate level.

Instead, generally, you must get a degree in some particular discipline like hardware and software engineering, or program management, or business. 

Once you are qualified in a specific Discipline, then if you are so inclined, you can transition into the Systems Engineering organization which are normally smaller than the Software and Hardware Engineering departments in companies. 
But, even though the Systems Engineering Departments are usually smaller, they are seen as having a higher status than the software and hardware disciplines within a company. 
It is this higher status that the Systems Engineering community hopes to parley into a 'niche academic discipline' that will allow systems engineers to become qualified and certified in Systems Engineering. 
But because Systems Engineering is not yet an established discipline like Computer Science, Electrical Engineering, or Mechanical Engineering we need to work on defining the basis of this discipline
In other words it is still to be defined what knowledge to they have to teach to potential Systems Engineers.

It is also up in the air as to what theoretical and practical problems can be solved through Systems Engineering research.
Para
In this podcast we will attempt to locate the cutting edge of research in Systems Engineering as a discipline. 
We will attempt to connect it to a foundation in Systems Science.

We will also try to keep track of the progress of Industrial initiatives in Systems Engineering like the SERC.

We will attempt to highlight new research that is being done both in Systems Theory and Systems Engineering. 
We will attempt to make the connection between Theory and Practice in this new discipline. 
We will bring in other ways of looking at systems and consider various approaches to them such as Complex Systems Theory.  

And we will work to find people doing interesting things in this area to give us interviews and tell us how they are applying complex systems theory in their practice.
And we will talk about specific subjects of interest such as Emergence.

Para
In effect, we will try to leverage the established template of Software Engineering Radio and extend it to a higher level of abstraction as we discuss everything that is related to Systems and other Schemas such as Domains, Patterns, etc., which give us a broader view beyond the Software Discipline. 
We will avoid topics already covered in Software Engineering Radio unless there is a specific slant to them that is significant from the point of view of Systems Engineering.
But since some topics overlap between systems and software we will discuss their specific application at the Systems level of abstraction which includes Software and Hardware working together to perform some supporting function for human endeavors in the world.
Para
Hopefully, someone will eventually do podcasts on Hardware Engineering and Program Management, but we will also avoid these topics unless they have some specific application within the systems arena. 
We will tend not to talk about specific technologies for the implementation of systems unless they allow us to create systems in a new way or they serve to illustrate the concepts. 
However, we may talk about specific systems and the problems that arise when producing systems of a specific kind, or with a given technology base.

Para
However, we will be promoting a Model Based Systems Engineering, which is a new initiative at the Systems level following Software’s lead. 
Much of what is innovative in Systems Engineering is borrowed from Software. 
For instance, SysML is a follow-on from UML. 
These borrowings like Domain Engineering, Object Orientation, Aspect Orientation, Formal Methods and Patterns will be considered to the extent that their adoption from Software Engineering is an improvement at the Systems Engineering level. 
However, we will discuss these borrowings from the point of view of Systems Engineering and their transformation when we move to a higher level of abstraction, which is where Systems Engineering operates. 
For the most part we will try to concentrate on what makes Systems Engineering unique at its own level of abstraction in relation to Software Engineering, Hardware Engineering, Logistics, and Program Management, etc.

Para
We hope you will join us as we explore the many facets of Systems Theory and Systems Engineering and associated subjects that extend the base established by Software Engineering Radio. 
We are hoping this new program will complement what has already been done and will contribute to the integration of Systems Theory and Systems Engineering as disciplines and help establish Systems Engineering as a new discipline within academia.

Para
A few words about the Team:
Para
Tim Weilkiens is head of systems engineering at the German consulting company, OOSE (GmbH), is a member of the OMG working groups on SysML and UML and has written sections of the SysML specification. 
He is a content developer of the OCEB and OCSMP certification program. 
Para
Tim Weilkiens is best known for developing the SYSMOD methodology. 
Para
You can meet him at user groups and conferences. 
He is author of several articles and books, e.g. about the UML, Business Process Management, and Model Based Software Engineering. 

Para
Larry Earnest is a Systems Engineer who is doing a Ph.D. at Stevens in Process Patterns for Systems Engineering.
Para
Kent Palmer is  a Systems Engineer and Software Engineer specializing in Process Improvement for Systems Engineering, and Requirements Engineering in Aerospace. 
He has just finished a Ph.D. in Systems Engineering with the title of Emergent Design at the University of South Australia, Defense And Systems Institute. 
His research website is at emergentdesign.net. 
His contact information is at kentpalmer.info. 
Previously he had a Ph.D. in Sociology with an emphasis on Philosophy of Science from the University of London, London School of Economics. 
He has a strong interest in Philosophical Ontology, Advanced Systems Theory, the study of the foundations of Systems Engineering, especially in Emergent Architectural Design.
Para
You can find our website at Systemsradio.net or Systems-radio.net (with or without the dash).
You can send comments to systemsradio@gmail.com

You can leave us voicemail comments at +1 714-633-9508 or on the website in the comments section. Repeat +1 714-633-9508.
You can send extended responses in MP3 format as long as they last just a few minutes. If they are appropriate we will play them as part of the show.

Para
We will have occasional shows where we consider listener feedback. But most shows will either be tutorial, or in depth explorations of subject, or an interview.
We are also looking for team members who can help produce this podcast. 
The podcast itself will take no advertising, but we will accept sponsorship on the same terms that Software Engineering Radio does.

Para
Thank you for listening to Episode Zero of Systems Radio.
Para
This podcast is licensed under the Creative Commons license see the website for details. 
The content of Systems Radio is the responsibility of our systems team and should not be taken as having any relation to the Software Radio team and the software engineering content that they produce. 
We are hoping to achieve content quality at least as good as theirs, but that will take time to perfect to please bear with us as attempt to  learn how to produce these podcasts.
Para
Show notes:
What is Systems Engineering? http://www.sie.arizona.edu/sysengr/whatis/whatis.html
DoD Systems Engineering Research Center (SERC) http://www.acq.osd.mil/sse/initiatives/init_serc.html
International Council of Systems Engineers See INCOSE.org

International Society of Systems Science ISSS.org http://isss.org/world/
European Software Insitute http://www.esi.es/
System and Software Consoritum Inc. (SSCI) http://www.software.org/

http://en.wikipedia.org/wiki/Systems_science
http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Systems_thinking
http://en.wikipedia.org/wiki/Complex_systems
http://en.wikipedia.org/wiki/Domain_engineering
http://en.wikipedia.org/wiki/Chaos_theory
http://en.wikipedia.org/wiki/Formal_methods
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