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Abstract
A paradigm shift requires a new way of thinking about a problem. Service Oriented
Architectures (SOAs) represent a new approach to how systems are built. This paper helps
one to start thinking in a SOA manner and makes a few recommendations on how to discover
services and to make them resilient.

Status
This whitepaper is an initial draft release and is provided for review and evaluation only. The
Companies hope to solicit your contributions and suggestions in the near future. The
Companies make no warranties or representations regarding the specification in any manner
whatsoever.

Thinking Service Oriented Architecture
If a minefield were available as overlay, then the graphics and perhaps a name would be
displayable as part of the battlespace visualization in a C2 system. The operators that created
the overlay would know what it meant and would include it on their briefs. With our netcentric hat on, that overlay could become available as a web service and made available to a
wider community. However the meaning and importance of that shaded area would
be lost outside the context in which it was created. A logical question is raised:
should there be a minefield web service? It could provide the graphics (GML) as
well as providing useful data about the minefield – the data behind the overlay (type,
timing, status, country of origin, pedigree, etc). Taking this a bit further, higher order
services would then use this service as they perform their functions such as route planning. A
soldier in the field could ask the higher-order GIS route service to generate a route between
two points. This route service could then invoke other sub-services for roads, minefields,
blockades, checkpoints, enemy positions, sensors, weather, etc. and provide an appropriate
route back to the soldier.
In general, everyone (architects, designers, PM) should think about how “data” can be used by
others outside the enclave. The services should be self-describing, self-contained, and
modular. Data should be capable of being externally referenced with some lifecycle
guarantees. All these in turn can then be choreographed to make the network the computer.
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Example Scenario
Consider an end-user on a thin client requesting for an evacuation route from a route service.
Many back-end services are invoked automatically to ensure that the route provide is secure
and fast. There is a hierarchy of services at work being invoked by the route service using the
weighting factors provided by the end-user (i.e.: security is more important than speed).
Some of these might include weather and the location of enemy and friendly forces. These
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lower level services are also being invoked by other services independently in a stateless
manner.
Many assumptions are made in the diagram above, however it is important to understand a
few of them. Consider the minefield service for instance. It would need to expose a porttype
which returns a list of minefields within a geographic bounds or along a multi-part path or
corridor. Presumably, along with that information is an ability to obtain geo-rectified vector
graphics for those minefields, in the case where the user is able to request visualization in a
coordinate space.
Now suppose a new service is created which provides information about biological or chemical
hazards. Can the system ingest that new data source and convey it as part of a command and
control presentation service and be incorporated into the route service? Can this be done
“without” any code changes to the existing route or presentation services?
If we can achieve that sort of dynamic data goal (which I believe is a worthy one), then we
will succeed.

Service Registry
Any major system which is embracing SOA has a fundamental problem of communicating what
services are available and more importantly, what services are being created or planned. Core
services (such as those in NCES) provide lower order functions such as security auditing,
messaging and storage. Applications (such as those in the JC2 space) create finer grain
services.
This paper proposes a service registry (not UDDI) for Architects, System Engineers, and
management/developers to go to in order to find out what all the current services are and
also, what the planned services are. This would help reduce the wheel reinvention syndrome.
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Therefore this registry would need to provide developer point of contact (POC) information,
release schedules, draft and final (if fielded) WSDL files, and perhaps multiple endpoints which
can be used for testing and for actual use.
Contracting agencies should be able to reference this registry to ensure that developers are
not reinventing the wheel. Developers need to use this registry in their design and proposal
documentation.
UDDI (and like) registries should update the Service Registry with current fielded
implementation information.

Data Exchange
Selected data from the graph must be capable of being put into a clipboard or moved into
other application components. Cut/Paste and Drag/Copy or Drag/Move operations are
typically used in client applications and a similar model is expected to provide the bulk of this
exchange.

WS Efficiency
Web services are an eventual replacement for language specific APIs which are currently
bound to a specific programming language. Instead of binding to a Java or C++ library in
order to convert from MGRS to Lat/Lon, there would be an available network service call.
However the question granularity arises which is most likely directly proportional to overall
system efficiency. Eventually, language specific wrappers (APIs) are created to allow easy
interaction with the services. Services will soon provide caching as well, to increase efficiency.
Services bandwidth concerns will cause a wrapper around the network layer to make them
condensed, essentially creating a CORBA like protocol equivalent. So in the end, the Model
Driven Approach shall be the model to follow whereby from the model, a plethora of language
specific bindings to network behavior can emerge.

Mobile Services – Grid Bound
A logical next step is to consider how web services can become mobile. This is similar to what
the Grid world offers as part of the concept of virtual organizations or virtual enterprises.1
Mobile services can be thought of as mobile code, however they expose a network interface on
the target platform. They can be cloned and spread around a LAN, providing scalable
survivable services which are dynamically registered by the Service Container.
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