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In the course of this presentation, I am going to answer these three questions: 
Why does MOSA Matter?  What the heck is MOSA, anyway?  And  How is 
MOSA being applied to Directed Energy systems?

Let's begin with "why..."
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MOSA is an integrated combination of business/acquisition and technical 
content.  There are officially five MOSA principles, but I would argue that if you 
use open systems architectures, you get #2 and #3 automatically
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Many people are confused by the terms MOSA and OSA (especially since the 
“A” means different things).  The *approach* has a business and a technical 
side,  and a business side.  The business side is focused on acquisition 
(processes, practices, and policies).   The technical side is quite simple:  use 
modularity and leverage open systems architectures and standards.  
• It should be pointed out that there are quite a few OSAs out there, each one 

created to solve a specific problem or address a particular set of needs.  
Contrary to some myths (and with apologies to Lord of the Rings), there is 
no “one OSA to rule them all” – each OSA has its place

• Where the business and technical sides meet is how you confirm that the 
modules and interfaces making up making up a system are in fact using the 
consensus-based standards and OSAs correctly.  That is the role of 
Conformance Verification.

Raytheon
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Many people are confused by, or completely misunderstand, the term 
“architecture.”  The word does not mean the “DoDAF-ication” of a design.  This 
definition captures it nicely.  It all boils down to modules (which encapsulate 
functionality and exhibit behaviors) and the interfaces that connect them.  
Period.  

Modules are the building blocks of the architecture, they have interfaces and at 
those interfaces the exhibit behaviors.  That’s the essence of artchiteture.

Raytheon
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Ideally, the Reference Architecture is used to ensure the Instance 
(subordinate) architectures all have common lineage, and can achieve the 
broader vision.
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The DEWS MOSA Reference Architecture was developed in four phases:  The 
first established the care-abouts and involved getting stakeholder consensus.  
The second defined the Modules that make up the architecture
The third defined the interfaces between the Modules
And in the fourth we incorporated the architecture into a digital model – as the 
single source of truth

All along the way, we used existing and emerging DEWS systems as 
exemplars.

12



13



14



15



16



17



18



19



20



21



One can think of interfaces as having (at least) three dimensions:  Physical 
(includes media/cabling/fiber), the Protocol (how signal or data flows, such as 
framing or handshake), and the Data or Signal structure or encoding itself.  
Our approach is to take a top-down view (not generate a pile of messages) by 
developing a Data Model that creates the organizing principle around the data, 
and then define the means of conveyance.

A fully-formed Data Model has three levels of definition.  The top-level is called 
the Conceptual Data Model (or DIV-1 in DoDAF parlance) and defines the 
nature and relationship between data entities.  The Logical Data Model (DIV-2) 
depicts the data content in terms of units and bounds – and is a higher degree 
of specificity (e.g., for a “Track” defined in the DIV-1, the associated DIV-2 
entities would include latitude as 0 to 360deg, Longitude as -90 to +90deg, and 
altitude as meters above mean sea level).  The Physical Data Model (DIV-3) 
specifies the physical representation (e.g., floating point, double precision, 
signed integer, etc.) of the DIV-2 entitles.
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We separate the protocol from the data model in order to maintain flexibility.  For 
example, if I am giving you a phone number, I might just give you all ten digits and 
you would then nod that you got it.  That’s fast, but prone to error.  I might give you 
the area code, and you nod, then the prefix, and you nod, and then the last four, and 
you nod. That’s only slightly more reliable but you can say, ‘Repeat that last part.’.  I 
might give you all ten digits, and you read them all back to me. Of course, if you 
missed something then I would have to make a specific correction or read it all again.  
I might give them to you in chunks as before and you repeat each chunk back to me –
and if there was an error, we would catch it quicker (this is the most reliable, albeit 
the most clumsy and slow).  The point is that these are different protocols for 
conveying the same data, each has its benefits and limitations.   And what we say, 
and how we say it is independent of the pathway over which it is conveyed (tin cans 
and string, cell phone, shout across the room, etc.) – and who and I are.  These are 
separate and independent aspects of the interface.”
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We are all here because Directed Energy systems are maturing to the point of 
being fielded

I mentioned before that there are many OSAs.  But there isn’t an OSA in 
existence that addresses directed energy systems – until now.  Prior to this 
work, there is no equivalent of OMS, FACE, SOSA, or VICTORY for DEWS –
nothing directly applicable to Directed Energy systems.  

Now is the time to leverage a DEWS open reference architecture so the DoD –
as an enterprise – can realize benefits of economies of scale, a healthy 
industrial base, and maximize reuse and make the most of investment dollars
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The DEWS MOSA Reference Architecture is being developed by MITRE under 
the oversight of a very Joint Steering Committee and Working Group that 
guides and advises us.
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This list shows the exemplars we used.  Note that 
we drew from a wide variety of systems, laser as 
well as microwave, from across the Services
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The first thing we did was to get across-the-board agreement on the Vision, 
Goals, and Enablers. 

Through a lot of interaction, the Joint community agreed on what you see on 
the screen now.  Time doesn’t permit me to go into details, but you see that we 
established a common Vision, which will be attained by meeting a set of 
Goals, and these Goals are achieved by realizing a set of Enabling Conditions 
-- which are ultimately created by the existence of the DEWS Reference 
Architecture.
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And finally, we have a set of Use Cases that capture how a resultant DEWS 
system will be used
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And we have a set of “run rules” for the development of the DEWS MOSA 
Reference Architecture were also developed and fully vetted.  For example, in 
order to be broadly applicable, the DEWS MOSA RA has to be agnostic with 
respect to host platform, operating environment, and developer technology.
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Once we defined the care-abouts we focused on Module development.  Here 
we started with a set of criteria for how the the several hundred functions that 
make up a DEWS system would be aggregated into the Modular entities
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The criterial included “Cohesion” -- consistent with MOSA principles – to 
combine functions that are tightly coupled into modules, ensuring that there is 
loose coupling between modules.  

In addition, and conscious of the need to encourage industry innovation, the 
modules were defined so that intellectual property would be contained inside 
modules and not exposed across open inter-module boundaries.
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And here they are: The Modules that make up the DEWS MOSA Reference 
Architecture.  Two (shaded green) have to do with management, six (shaded 
gray) provide services to the rest, a cluster (shown in blue) are associated with 
object detection and tracking, and three (in orange) are engaged with 
delivering the energy to the target.  Plus, we have one each for 
deconfliction/safety, and one as the human-machine interface for an optional 
local operator.  

Note that only of the few interfaces are shown here, for illustration purposes 
only. If we included them all, the chart would be unreadable.
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• Digging down inside a Module you will find a few dozen encapsulated 
functions 

• This is a snippet of what’s inside one of the modules, where we’ve 
articulated a numbering scheme, each function has a concise name, and an 
extended description.  

• The interfaces are derived from the input needs and output products of each 
of the functions. 
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• Looking at each of the functions within each module, we see their input 
needs and output products.

• Any time an input comes from a function contained in another Module, we 
have an interaction. Ditto for products going outside the Module.

• Those interactions aggregate up to form the interfaces between the various, 
Modules and/or entities outside the architecture (such as the host platform)

• Each of these interactions contain behaviors that were documented as well 
[use the telephone number example]

38



All of this, and more, has been released via a SAM.gov announcement as part 
of an RFI for comment, and we will be holding an Industry Day next week

Our intent is to engage with industry that this becomes a consensus-driven 
architecture.
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[Summarize….]
I’m going to leave this on the screen while I take your questions
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