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1. Introduction
1.1. Scope of this Document
This document describes the overall approach for analyzing the integration services being built by SAP and MDUS vendors as baseline integration AMI solution for Consumers Energy (CMS). These services will be benchmarked with standard schemas and/or services, where available, from IEC 61968 and MultiSpeak specifications. The intent is to create a standards-based integration solution for CMS. 
1.2. Assumptions

· Documentation and integration services (interfaces) details are available from SAP and MDUS vendors, as well as respective standards specifications. 

· The focus of the gap analysis will be on the scope and coverage of the services under analysis, and does not go into the design details. 
1.3. Glossary

1.4. References

· IEC 61968-1: System Interfaces For Distribution Management – Part 1: Interface Architecture and General Requirements

· IEC 61968-9: System Interfaces For Distribution Management – Part 9: Interface Standard for Meter Reading and Control
· MultiSpeak – Web Service Online http://www.multispeak.org/Members/interface/30t/  (Sign-in Required)
2. Services Gap Analysis Approach

2.1. Background
Consumers Energy intends to deploy an AMI solution that is based upon SAP and best of breed MDUS with integration to its legacy systems using open industry standards where available.  The industry standards that are being considered for integration purposes are IEC 61968 and MultiSpeak.  

A Service, as defined within this context, is a pre-defined set of functionality provided by a system and consumed by one or more systems with an agreed upon business semantics and operational constructs. A common technique to enable a service is Web Service.  The common business semantic standards within the scope of electric utility industry and AMI are from IEC TC57 and MultiSpeak.  While MultiSpeak employs both XML Schemas (XSD) and Web Services Description Language (WSDL) to defined services for AMI, IEC 61968-9 specifies XSDs and a standard set of verbs used to construct Web Services. 
SAP and MDUS vendors have been working together to create an integrated solution for AMI.  Therefore, SAP and MDUS vendors are developing a set of services to enable integration between their systems. The goal of the team is to perform a gap analysis between these vendor services and standards-based services, and work with vendors to ensure that there is sufficient coverage and support for industry standards from vendor products to deliver an open and integrated AMI solution for Consumers Energy. 
2.2. Requirements Traceability

Requirements traceability is critical to ensure that the implemented solution delivers the intended business requirement and benefits. Figure One shows an approach to trace the services to be designed to support the business processes that ultimately enables the business benefits intended by AMI program.  The use case and scenario capture as part of the existing AMI analysis model is really a representation of business process and sub-processes, so they are considered equivalent in the context of the requirements traceability. 
The traceability approach has the following layers:

· Business benefits to business process:  typically business benefits are a flat list with assigned value in cost savings or revenue enabled, which is mapped with one of more business processes (at sub-process or scenario level).
· Business process to functional and integration requirements: each use case and/or activity within a scenario would typically result in a functional requirement; and each interaction (information or functional flow) between two activities (especially if they come from different systems or functional areas) would result in an integration requirement.
· Business process to IRM: the current scenario (sub-process) uses a defined set of systems from CMS as swim lanes; this would be mapped to the IEC 61968 Interface Reference Model (IRM) for separation of function and system. The IEC IRM needs to be reviewed with CMS to ensure its coverage and completeness for CMS AMI. 
· IRM to Application Portfolio: the candidate or legacy (non-SAP) applications that support a particular IRM component will be mapped to show the enablement of a specific component of the IRM. 
· Integration requirements to services: CMS Enterprise Services will be defined per integration requirements and mapped to both the IRM and application portfolios. 
[image: image1]
Figure One: Requirements to Services Traceability Management
2.3. Services Gap Analysis Steps

Services Gap analysis serves the purposes of:

· Identify CMS services needed to deliver AMI use cases (business processes) 

· Identify services/schema gaps between SAP/MDUS and IEC 61968 and MultiSpeak;

· Identify/develop enterprise services for CMS AMI and map them into vendor/legacy services/interface;

· The results are not only gaps identified but also a high level integration design specification for CMS AMI;
· Note that this gap analysis does not serve the purpose of mapping between two service/interface data formats to drive a detailed design. 
Figure Two shows a step by step process to drive a consistent service gap analysis, and would enable a parallel process of multiple resources focusing on a set of use cases within AMI. 
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Figure Two: Services Gap Analysis Steps
Here are the examples for each step of the process:

Add IRM and modify scenario swim lanes to reflect IRM
Here is the original scenario diagram for Use Case B1 – Scenario 2. 
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User:Data Retriever

MDMS:Meter Data Management System (Secured)

AMI Head End:AMI Head End

AMI Meter:AMI Meter

ActivityInitial

 01 Authorized utility User 

(manually) or IT System 

(automatically) initiates 

an on demand read 

request 

 02 AMI Head End 

transmits 

on-demand read 

request

 03 AMI Meter 

receives-on 

demand read 

request 

 04 AMI Meter 

responds to the 

on-demand read 

request

 05 AMI Head End 

receives data

 06 AMI Head End 

transmits to requesting 

user or system and the 

Meter Data 

Management System

 07 Meter Data 

Management System 

passes on-demand 

data to requesting user 

or system

 08 Authorized User 

or System receives 

requested 

on-demand read data

 ActivityFinal

�

B1 - Scenario 2 - AMI Meter completes an

�

on-demand read


Here is the revised scenario diagram for Use Case B1 – Scenario 2. Notice change in the highlighted part of the diagram. 
· IRM model is from IEC 61968 part 9 team, and is in the EA model package IEC61968-9
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Identify integration requirements & Identify common (CMS enterprise) services per integration requirements

Here the diagram shows three integration requirements captured requirement entities and being traced to the two ends of object flows between activities.  
· The integration requirements are modeled in EA – Service Gap Analysis Model – Integration Requirements – B1 ……(for each business use case)

· The requirement entities are then used in this use case scenario to highlight where they apply within the business process. 

· The two ends of the object flows identify the need for business services.  The naming convention follows a verb-noun pair scheme with the verbs listed in the Appendix B, where the verb indicates the intended action of the service while noun indicates the content of the service. 
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Identify IEC 61968 Services
Here is a relevant services and sequence diagram from IEC 61968-9, also modeled in EA – package IEC 61968-9 – part 9. 
[image: image5.emf]
Here is the IEC 61968-9 relevant schemas: reference a specific XSD for on-request meter reading. 

Identify MultiSpeak Services

Here are relevant services and sequence diagram from MultiSpeak, and reference specific XSD from MultiSpeak specification.

Identify Application Services/Schemas
Here are relevant service/interface and schema/data formats available from applications to support this integration requirement. 

In this case, the consuming service is probably a user or a CIS, and the provider of the service is probably a MDUS.  So here would be the identify application specific interfaces available OR to be defined to support this requirement. 
[image: image6.emf]
Model Service Orchestration using sequence diagram 
Similar to the IEC 61968-9 specification, a sequence diagram is constructed to show how CMS applications (SAP, MDUS, legacy (non-SAP) systems) will be used to support this set of integration requirements for the scenario.  Notice that SAP XI is also modeled in the sequence diagram to show its role within the integration design.  
The services identified here should match closely with the business services identified in the activity diagram, and is intended to be the CMS enterprise services for AMI. 
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Create service mapping and gap analysis
The following contains the enumeration of the services between the intended CMS enterprise service and the standards that it may be based upon, and the application specific services it will be mapped to, and service and schema functional gaps that may exist.  It would be in the forms of tables and spreadsheets.  The services gap analysis will be the first iteration of the gap analysis across all use cases. 
Service Gap Analysis 
The service analysis is now contained in the Master Service Inventory spreadsheet.
Appendix A: SAP Enterprise Service Patterns 

There is a need for services patterns and verb standardization so that it is possible to readily infer from the naming of the services what interaction pattern should be implemented per business process and integration requirements.  The following are the patterns supported and standardized by SAP ES. 

[image: image8.emf]
We will inquire from SAP as to what is their naming standards, guidelines or patterns around enterprise services.  From what we can tell, they seem to following a noun-verb-direction pattern.  The Appendix B shows the extended table of verbs from IEC 61968 to be used as the initial set of verbs for naming CMS AMI services for the purpose of this analysis.  Once we have a better understanding of SAP’s guideline, if there is one, we will then reconcile the two approaches. 
Appendix B: Verbs for Naming Services
The following verbs are adopted from IEC 61968, and the ones highlighted are verbs added for this project.  
	Proposed Verbs
	Meaning 
	Message Body 

	CREATE
	The CREATE verb is used to publish a request to the master system to create a new document.  The master system may in turn publish the new document using the verb CREATED. The master system may also use the verb REPLY to response to the CREATE request, indicating whether the request has been processed successfully or not.  
	All sections (data required to create the document)

	Change
	The CHANGE verb is used to publish a request to the master system to make a change in the document based on the information in the message.  The master system may in turn publish the changed document using the verb CHANGED to notify that the document has been changed since last published. The master system may also use the verb REPLY to response to the CHANGE request, indicating whether the request has been processed successfully or not.
	All sections (key(s) + data to be changed)

	Cancel
	The CANCEL verb is used to publish a request to the master system to cancel the document.  The master system may in turn publish the cancelled message using the verb CANCELED to notify that the document has been cancelled since last published. The master system may also use the verb REPLY to respond to the CANCEL request, indicating whether the request has been processed successfully or not.  The CANCEL verb is used when the business content of the document is no longer valid due to error(s).
	Header information + message content key(s)



	Close
	The CLOSE verb is used to publish a request to the master system to close the document.  The master system may in turn publish the closed message using the verb CLOSED to notify that the document has been closed since last published. The master system may also use the verb REPLY to response to the CLOSE request, indicating whether the request has been processed successfully or not.  The CLOSE verb is used when the business document reaches the end of its life cycle due to successful completion of a business process.


	Header information + message content key(s)



	DELETE
	The DELETE verb is used to publish a request to the master system to delete the document.  The master system may in turn publish the closed message using the verb DELETED to notify that the document has been deleted since last published. The master system may also use the verb REPLY to response to the DELETE request, indicating whether the request has been processed successfully or not.  The DELETE verb is used when the business document should no longer be kept in the integrated systems either due to error(s) or due to archiving needs.
	Header information + message content key(s)



	Get
	The GET verb is used to publish a request to the master system to get the current data for a given document reference code or a set of documents.  The master system may in turn publish the document using the SHOW verb, if the document is available, or use the verb REPLY to response to the GET request, indicating that the document is not available.
	One or more document reference codes + Key(s)

	Created
	The CREATED verb is used to publish the creation of a document as a result of either an external request or an internal action within the master system of that document.  This is the first time that data for this document reference code has been published as the result of internal or external request; in which case, it would use the same document reference as the CREATE message.  This message type is usually subscribed by interested systems and could be used for mass updates.  There is no need to reply to this message type.
	All sections 

	Changed
	The CHANGED verb is used to publish the change of a document as a result of either an external request or an internal action within the master system of that document.  This could be a generic change in the content of the document or a specific status change such as “approved”, “issued” etc.  This message type is usually subscribed by interested systems and could be used for mass updates.  There is no need to reply to this message type.
	All sections (key(s) + changed content)

	Closed
	The CLOSED verb is used to publish the normal closure of a document as a result of either an external request or an internal action within the master system of that document.  This message type is usually subscribed by interested systems and could be used for mass updates.  There is no need to reply to this message type.
	Header information + message content key(s)



	Canceled
	The CANCELED verb is used to publish the cancellation of a document as a result of either an external request or an internal action within the master system of that document.  This message type is usually subscribed by interested systems and could be used for mass updates.  There is no need to reply to this message type.
	Header information + message content key(s)

	DELETED
	The DELETED verb is used to publish the deletion of a document as a result of either an external request or an internal action within the master system of that document. This message type is usually subscribed by interested systems and could be used for mass updates. There is no need to reply to this message type.


	Header information + message content key(s)

	Show
	The SHOW verb is used to publish the most current content of a document as a result of either an external GET request or an internal action within the master system of that document.  This message type is usually subscribed by the requesting system(s) or other interested systems.  There is no need to reply to this message type.
	All sections

	Reply
	The REPLY verb is used to publish the processing result of an external request to the master system to create, change, delete, cancel, or close a document.  The REPLY message type could contain specific confirmation information as to whether the request is processed successfully or not and provide alternatives if applicable.  This message type is usually subscribed by the requesting systems.  There is no need to reply to this message type.
	Header information + message content key(s) + confirmation information + alternatives (optional)

	SUBSCRIBE
	The SUBSCRIBE verb is used to publish the request to ask the master system of a document to publish a CHANGED document whenever there is a change to the document. It implies that the master system will not publish the CHANGED document unless there are one or more subscribers for the changed information.   
	Header information + message content key(s)



	UNSUBSCRIBE
	The UNSUBSCRIBE verb is used to publish the request to ask the master system of a document to stop publishing a CHANGED document whenever there is a change to the document. It implies that the master system will not publish the CHANGED document only when there are no subscribers at all.  
	Header information + message content key(s)



	RECEIVE
	The RECEIVE verb is used to acknowledge the receiving of a message from a sender.
	Header information + message content key(s)




































































