1.1 Architectural Background

Energy Interoperability defines a service-oriented approach to energy interactions. Accordingly, it assumes a certain amount of definitions of roles, names, and interaction patterns. This document relies heavily on roles and interactions as defined in the OASIS Standard Reference Model for Service Oriented Architecture [SOA-RA].
Service orientation focuses on the desired results rather than the requested processes. Service orientation complements loose integration. Service orientation organizes distributed capabilities that may be in different ownership domains. 

The SOA paradigm concerns itself with visibility, interaction, and effect. Visibility refers to the capacity for those with needs and those with capabilities to be able to see each other. Interaction is the activity of using a capability. A service provides a decision point for any policies and transactions without delving into the process on either side of the interface

Services are concerned with the public actions of each interoperating system. Service interactions consider private actions, e.g., those on either side of the interface, to be inherently unknowable by other parties. A service is used without needing to know all the details of its implementation. Services are generally paid for results, not effort.
While loosely coupled it is important to understand some typical message exchange patterns to understand how business processes are tied together through an SOA. [SOA-RA] section 4.3.2.1 describes how message exchange patterns (MEP) are leveraged for this purpose. While [SOA-RA] describes two types of MEPs, event notification and request response it also notes that, "This is by no means a complete list of all possible MEPs used for inter- or intra-enterprise messaging". 

Three types of MEPs can inform the discussion on energy-interop integration; a one way MEP, which differs somewhat from an event notification MEP in that no response is required or expected from the service provider, although the service consumer may receive appropriate http messages, e.g. 404 error. 
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Figure 1‑2: One-way MEP where no return is expected

Additionally a two-way MEP and a callback MEP are specific types of request/request MEPs described in [SOA-RA] that are used in Energy Interoperation. A two way MEP exchange pattern assumes that after a service is consumed an acknowledgement is sent. This acknowledgement is made up of the message header of the returning service, and may include a standardized acknowledgement payload, ie, for capturing errors, (or no errors is the service was called successfully). 

The callback MEP is similar to the request/response pattern described in [SOA-RA] except that it is more specific. In a callback MEP the service provider will send an acknowledgement upon receiving a request, however, once the service provider completes the corresponding business process, it will become a service consumer, by calling a service of the previous consumer, where it turn it will receive its own acknowledgement. 
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Figure 1‑3: Callback MEP where a service provider sends an acknowledgement to the service consumer, performs a corresponding activity to act on the service request, then in turn makes a service request to the original initiating service consumer and receiving an acknowledgement in return.  

Note: Acknowledgements are normally shown as a dashed arrow return but have been omitted from the figures of this specification for brevity.  Appropriate returns should be assumed.

Most figures that illustrate a service interaction assume a PUSH paradigm, however that is not a requirement.  A PULL paradigm may also be employed using energy-interop services.  However, the PULL pattern differs slightly.  A request is made, responded to, and then once the requestor has the information required, then it acts using a final operation as shown in the following figure.
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Figure 4 PULL MEP where a request is made, responded to, processed and then acted upon.  Nominally this could be considered a combination of a callback MEP, followed by a two-way MEP

Loose integration using the SOA style assumes careful definition of security requirements between partners. Size of transactions, costs of failure to perform, confidentiality agreements, information stewardship, and even changing regulatory requirements can require similar transactions be expressed within quite different security contexts. It is a feature of the SOA approach that security is composed in to meet the specific and evolving needs of different markets and transactions. Security implementation must be free to evolve over time and to support different needs. Energy Interoperation allows for this composition, without prescribing any particular security implementation.

