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1 Introduction 



1.1 Purpose 


The purpose of this Methodology Description is to provide an overview of the methodology used to develop the Financial Management Enterprise Architecture (FMEA) for Phase II.  This document will communicate the top down design methodology for Phase II implementation with the supporting rationale. The intended audience of this document is the internal FMEA development team. This version of the document is an update to the original and reflects changes in approach that have occurred since the initial publication.



1.2 Scope



Phase II of FMEA built upon a foundation provided by the successful completion of Phase I.  This document supplements existing documents such as the C4ISR/DoD Architecture Framework Version 2.0, FMEA Assessment, Approach and Methodology Report (AAAMR) Version 1.0, FMEA Overview and Summary Information (AV-1) Version 4.9, FMEA Call 0006 Performance Work Statement, and other FMEA documents.  This overview of the information contained in those documents provides a reference roadmap for the reader.  This document summarizes information provided in the referenced documents and provides additional information not documented anywhere else. 



1.3 References



Table 1 Referenced Documents lists the documents referenced.



Table 1 Referenced Documents



			


			Referenced Documents


			Version / Date





			1. 1


			C4ISR/DoD Architecture Framework 


			V2.0, 18 Dec 1997





			2. 


			Call 0006 Performance Work Statement


			23 January 2003





			3. 


			Call 0006 Project Plan


			23 January 2003





			4. 


			FMEA Architecture Assessment, Approach, and Methodology Report


			V1.0, 26 May 2002





			5. 


			FMEA AV-1


			V4.8, 



12 December 2002





			6. 


			FMEA Configuration Management Plan & Procedures


			V1.3.1, 



26 November 2002





			7. 


			FMEA Transition Plan Strategy


			V2.0, 



21 October 2002





			8. F


			FMEA Strawman Final 


			V1.1.2, 



6 November 2002





			9. 


			Universal Joint Task List (UJTL)


			CJCSM 3500.04C, 



1 July 2002





			10. 


			FMEA Phase II Kick-Off


			7 November 2002





			11. 


			Requirements Management Process


			V2.0, January 2003








2 Architecture Approach



The architectural methodology is primarily driven by the following goals:



1. To produce an enterprise architecture that can be implemented through the transition plan.



2. To produce an enterprise architecture that is of significant detail and clarity that it shows significant benefit to, and can be supported by, the stakeholders.



3. To work within the time constraints of the program.



FMEA Phase I provided a high level unconstrained architecture product that gave the stakeholders a vision of what FMEA can be without regard to current policy, regulations, statutes, and laws.  Constraints, such as laws and regulations external to the DoD that are anticipated to be in effect in April of 2004 when the first FMEA Pilot project is scheduled, were applied to create a constrained architecture for which a transition plan could be written.  It should be noted that constraints imposed on the architecture consist of requirements derived from integration with other enterprise architectures, specifically the Global Information Grid (GIG) and to a lesser degree, the Federal Enterprise Architecture (more details concerning the relationships among these architecture are found in AV-1).



To support the generation of the Transition Plan, the FMEA project required a stabilized and complete constrained architecture by January, 2003.  Due to the integrated nature of the C4ISR products generated and the fact that they were driven by the Activity Model (OV-5) decomposition, the FMEA Team “froze” the OV-5 decomposition December 2002. This allowed for ancillary architecture products to react to the OV-5 decomposition and for quality assurance review prior to delivery of the draft fully constrained architecture at the end of January (See Call 0006 PWS and Plan for detailed schedule). 



An interim set of constrained architectural products was delivered at the end of November 2002 to facilitate making progress towards the goal of a constrained architecture and to share this progress with the stakeholders.



The Transition Planning team worked in parallel with the architecture teams while developing derived requirements from the architecture and during definition of preliminary packaging and segmentation of the architecture. This parallel effort continued until the architecture was finalized. The Transition Planning team will continue to develop  final packaging and segmentation and the detailed costing and planning of the Transition Plan. 



Throughout the process, government comments were addressed and incorporated into the architecture as required. 



Concurrently with the development of the architecture, the FMEA team developed business scenarios. These business scenarios have two primary purposes:



1. To validate the end-to-end completeness of the architecture.



2. To demonstrate the benefits of the “To Be” architecture in order to gain stakeholder buy in.



The Business Scenarios section of this document provides further explanation of the business scenarios activity.



Specific details of the above approach are defined in the Call 0006 Performance Work Statement, Call 0006 Work Plan, the AV-1 and the AAAMR.



2.1 Transition Plan



The Transition Plan development process, outlined in Figure 1 and described in detail in the Transition Plan Strategy, consisted of the following steps:



1. Develop the architecture (architecture teams as outlined in the remainder of the Architecture Approach section of this document).



2. Determine the gap between "As Is" and "To Be" (Transition Planning team working with architecture teams).



3. Develop the transition support products. 



4. Derive the transition requirements (Transition Planning team working with architecture teams).



5. Package and segment these requirements (Transition Planning team working with all FMMP teams).



6. Assign segment type, segment ownership and segment stewardship levels (Government FMMP Team).



7. Schedule and resource these segments (Transition Planning team working with FMMP teams and stakeholders).
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Figure 1 FMEA Transition Plan Development 



The OV/SV/TV teams supported Transition Plan development through participation in the following transition plan development activities:



1. Participate in TP workshops/training for architecture product requirements.



2. Identify and write architecture product requirements.



3. Participate in Transition Packaging and Segmenting workshops/training.



4. Identify Transition Packages.



5. Review TP work products.



6. Assist in the development of the System Evolution Description (SV-8).



The Transition Plan will yield implementable transition segments for which stewardship (i.e., ownership) will be established.  The FMMP Test Plan and FMMP Compliance Plan are the two products that will be used to provide for the quality of stewarded initiatives. These documents will aid in the generation of and deployment of an implementable architecture. An explanation of segmentation and definition of these two plans are covered in further detail in the Transition Plan Strategy document. 



Pilot projects will be chosen after the delivery of the constrained architecture and the packaging and segmentation. The pilot projects will be used to validate and refine the FMEA concept prior to its roll out DoD wide. 



2.2 Operational View



A fundamental approach to the FMEA methodology is that it is driven by the Operational View (OV) and specifically by the decomposition of the Activity Model (OV-5).  Process Area Teams (PATs), described in AV-1, drove the decomposition of the OV-5. The PAT’s primary work was to decompose the activities within their process area and integrate operational activities across other PATs within the Enterprise.  



The combination of OV-5 decomposition and constraints imposed by requirements was used to derive the business rules (OV-6a) needed to govern the activities. The OV-5s will drive the creation of the Logical Data Model (OV-7), and State Transition Diagrams (OV-6b).  The OV-5 was decomposed to a nominal level of A11. Additional specific decomposition will be accomplished as needed to support the business scenarios, to show leading practice implementation, or deficiency correction.



The Operation Node Connectivity Diagrams (OV-2) was generated for every lowest level activity on the OV-5 diagrams. These were aggregated and rolled up to create a set of high level aggregated roles (see Figure 3 in section 2.5). The process by which the roles are aggregated will be documented in a role-based Command Relationship Chart (OV-4). The highest level aggregated roles of the OV-2 (highest level of the OV-4) will form the high level nodes that are used as input to the System Interface Description (SV-1) and the High Level Operational Concept Graphic (OV-1).  Further detail is provided in the Integration Approach in Section 2.5. 



The level of detail in each of these products is described in detail in Appendix C of AV-1 Call 0006 PWS.



During the decomposition of the OV-5 activities, the team added activities that will allow monitoring of metrics concerning the FMEA as it will be implemented. 



The OV team also generated White Papers on laws and regulations that need to change to enable the FMEA. The White Papers also make the business case for the change. These provided preparation of necessary legislative text as appropriate. 



A key to the success of the OV was the ability to create a tightly integrated architecture across the different PATs. This prevented creation of new stovepipe systems and processes along the new PAT lines. Specific integration activities (see Integration Approach and Business Scenarios sections) continue to be executed across PATs and the other SV/TV/TP teams, encompassing the Enterprise. 



The OV team is leading the development and validation of the business scenarios among all the process teams. As noted earlier, the OV team will continue to support the Transition Planning team in requirements development, packaging and segmenting efforts, and provide subject matter expertise as needed.



The OV team supported the Transition Planning team through the definition of the activities, messages, the data model, business rules, and requirements in the work products which have been segmented and packaged by the Transition Planning Team. The OV team provided significant input in the determination of the composition of the packages and segments developed by the Transition Planning team. They also continue to provide functional subject matter expertise as required. 



2.3 Systems View



The Systems View has been divided into two themes: the Business Related theme and Business Neutral theme. As the names imply, the Business Related theme focuses on systems as they relate to the business processes described in the OV products. The Business Neutral theme focuses on systems from the perspective of environment and infrastructure. 



The Business Related theme Phase II constrained “To Be” products consist of the following:



· SV-1 System Interface Description
This product links together the operational and systems architecture views by depicting the assignments of systems and their interfaces to the nodes and needlines described in the Operational Node Connectivity Description. It is based on the top level operational nodes described in OV-2 and also describes the system services provided by the Business Neutral.



· SV-3: System to System Matrix
This matrix describes the system to system relationships identified in the SV-1.



· SV-4 System Functionality Descriptions
These products are based on the notion of data flow diagrams.  They describe the flow of data among system functions and the relationships between systems. A set of these diagrams was developed and decomposed consistent with each of the OV process areas. 



· SV-5 Operational Activity to System Function Traceability Matrix Description
The product provides another link between the operational and systems architecture views and depicts the mapping of operational activities to system functions. It identifies the transformation of an operational need into a purposeful action performed by a system component.



· SV-6 System Information Exchange Matrix
SV-6 describes information exchanges between SV-1 system entities with a focus on how the data exchanges will actually be implemented.



In the Phase I unconstrained architecture, the Business Neutral SV-1 and the Business Related SV-1 were not integrated. They were integrated into a single set of products during Phase II.  SV-1 links together the operational and systems architecture views by presenting Systems Nodes which correspond to Operational Nodes.   SV-1 presents system functionality (defined in SV-4s) grouped into System Entity systems.  It defines enterprise services and links system functions (defined in SV-4s) to these services.  SV-1 also identifies TV products used by each enterprise service.  The SV-4s have been decomposed to a level consistent with the decomposition of the OV-5s.



The Business Neutral system elements and system components are contained within the Business Neutral Related system entities.  This provides a natural decomposition from business process to system component services.  The integration is further reinforced by placing system functions references in the component descriptions.  These relationships are shown in Figure 2.  The Business Neutral Phase II constrained “To Be” products consist of the following:



· SV-1 System Interface Description
Described under Business Related section above.



· SV-2 Systems Communication Description
The FMEA SV-2 describes the physical communication paths between role-based operational nodes and organization-based operational nodes and between system entities within the organization-based operational nodes. These paths are derived from the OV-2, SV-1, and SV-4.  Communications paths are characterized in terms of the first four layers of the OSI Model. In addition, it establishes initial gaps that limit specifying details of the communications.



· SV-7 System Performance Parameters Matrix
The FMEA SV-7 presents the performance objectives of the infrastructure environment to assist the DoD in better understanding the system-level requirements of the enterprise architecture.  Since the architecture represents a completely new approach to DoD financial management, this product focuses solely on the “To Be” architecture.



· SV-10c Systems Event/Trace Description

The FMEA SV-10c presents the event sequences for the Financial Management Modernization Program business scenarios that illustrate the infrastructure support for the FMEA business operations and FMEA Enterprise Services.  The Business Scenarios are presented first, followed by the Sequence Diagrams and Diagram Walkthroughs.



The User Properties Extensions shown in Figure 2 are an extensibility mechanism within the System Architect tool that allows users to customize type definitions within the tool to meet specific project requirements.  User Properties will be used to facilitate the population and maintenance of textual documents within the System Architect tool.  In all instances, User Properties will be approved by the Configuration Control Board (CCB) prior to use.



The link from OV-2 to SV-1 is discussed later in the Integration Approach section. 



System Event/Trace Descriptions (SV-10c) will be used to document Business Neutral scenarios.  The SV-10c diagrams will be created separately from the System Architect Tool so that the proper level of detail can be provided. 
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Figure 2 SV –TV Relation Diagram



Other key efforts by the SV team are the following:



1. Map requirements to relevant system functions.



2. Review and analyze constrained OV products.



3. Map system functions to Enterprise Services.



4. Identify leading technical practices working from government and industry sources.



5. Develop storyboard briefs for business scenarios in conjunction with the OV team.



6. Participate in business scenarios walkthroughs as referenced in the Integration Approach section of this document.



7. Conduct stakeholder briefings/meetings for SV products.



The System View team supported the Transition Planning team through the definition of the system functions, interfaces, parameters, and requirements in their work products which have been segmented and packaged by the Transition Planning Team. They provided significant input in the determination of the composition of the packages and segments developed by the Transition Planning team. They also materially participated in the analysis and development of the “To Be” SV-8 System Evolution Description. This is achieved in part by maintenance of the Defense System Inventory (DSI) database which contains the information collected about the systems affected by the FMEA. 



2.4 Technical View



The Technical View (TV) team will continue to refine the Technical Architecture Profile (TV-1), Standards and Technology Forecast (TV-2) and the System Technology Forecast (SV-9). The TV-2 and SV-9 were culled from the Phase I unconstrained view into a constrained view more applicable to FMEA.  The remaining forecasts have been completed in more depth and made more applicable to FMEA. The TV products are generated via the System Architect tool.  Forecast prioritization was accomplished through a standards review process and evaluation criteria established by the FMEA team. 



In addition, the Technical View team has linked the Business Neutral system components/services to technical services and standards where appropriate. The mapping of Business Neutral components/services to technical services/technical standards is accomplished through the System Architect tool.  Team IBM will make CCB approved User Properties extensions to the System Architect tool to make this linkage clear. 



The Technical View team will continue to work with the Transition Planning team to establish a standards/technologies forecast and to resolve issues when required.  The Transition Planning team will continue to be involved in the standards review process.



2.5 Integration Approach



The constrained architecture was decomposed to the level needed to support the Transition Plan as approved by the government. As noted in the Operational View section earlier, the OV-5 was decomposed to a baseline level of A11.  Other C4ISR/DoD Architecture Framework products will be developed to a level corresponding to OV-5 Activity Model decomposition. 



Integration of all architecture products, across products, across teams (OV/SV/TV/TP/RP/FR) is vital to the success of the FMEA.  Integration meetings, metrics, quality assurance reviews and reports will be vehicles used to monitor the completeness of the integration effort.  Integration meetings will have one PAT walk through their solution with the other PATs present to integrate all the touch points. 



Integration points among the OV/SV/TV products are described in C4ISR/DoD Architecture Framework.  Some specific integration points of key value to understanding the FMEA follow:



· OV-5 ICOMs will be related to OV-7 entities using the built in features of the System Architect tool.



· The OV-2 operational nodes (see Figure 3) represent roles which shall form the leaf level roles on the role based OV-4. These bottom level roles shall be aggregated in the role based OV-4 to a top level set of aggregated operational nodes. The high level operational nodes will be documented in an enterprise view OV-2 that will have a corresponding system node in the System Interface Description (SV-1) document.  The SV-1 will then show the interfaces between and among these internal and external system nodes. These high level aggregated roles will be used to help formulate the High Level Operation Concept Graphic (OV‑1).  



· To allow integration with the SV-1 and OV-1 while the OV-4 was being developed, the following FMEA OV-2 Enterprise View (Figure 3) high level role aggregation was assumed to be valid. While it is thought to be a fairly accurate representation of the top level of the OV-2 diagram, it is for integration purposes only and will be validated by a bottom up aggregation of the roles and changed if necessary. 



Integration of requirements is another key activity. Specifics regarding the integration of the requirements to the architecture are described in the Requirements Management section of this document. 



The Configuration Control Board (CCB) and architecture configuration management process described in the Architecture Management section of this document also play a vital role in the integration of the architecture. The Board process requires changes to be documented, and assessed for impact by affected organizations prior to being presented to the Board.  Integration concerns or issues are voiced and resolved prior to the change request being approved.  Once the board approves the change, the team incorporates the change into the architecture. 



The integration of the architecture will be further exercised by the walk through of the business scenarios as described below in the Business Scenarios section. 



Integration is further enhanced through the use of the Popkin System Architect (SA) tool. This is an integrated tool that has implemented the C4ISR/DoD Architecture Framework. As such it enforces a level of integration among the C4ISR products. It also facilitates the running of various reports that allow for analysis to further integrate the products.  As a result of this integration, the Integrated Dictionary (AV-2), OV-2, 5, 6a, 6b, & 7, and SV-1, 2, & 4 are delivered as a single integrated HTML product generated by the System Architect tool. The integrated System Architect encyclopedia from which the HTML is generated is also delivered with an architecture delivery to allow detailed viewing of the products by personnel without access to Popkin System Architect. 



Extensions have been made to System Architect tool via the User Properties field to add additional detail, which is compliant with, but goes beyond C4ISR products, to further aid in the user understanding of the architecture. These extensions are controlled through the CCB process. 
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Figure 3 FMEA OV-2 Enterprise View 



2.5.1 Real Property Initiative



Real Property (RP) was a “Deep Dive” initiative of the FMEA with a narrow focus to achieve more near term benefits in the area of Real Property that cuts across existing PAT lines. The work done by the Real Property team was fully integrated with the base OV/SV/TV/TP teams. Their work further refined and expanded the existing FMEA “As Is” and “To Be” architectural products. The exception is that separate OV-1s were generated for Real Property for both “As Is” and “To Be.” In addition, to aid in the understanding of the integrated nature of the RP processes in the “To Be” architecture, For Exhibit Only (FEO) diagrams were developed depicting how Real Property scenarios will be executed in the integrated “To Be” environment. 



2.5.2 Financial Statements Initiative



Financial Statements (FS) was a “Deep Dive” initiative of the FMEA with the objective of achieving quick win business process changes that can help with the production of the quarterly reports within the required forty five (45) days. Financial Statements’ products were also fully integrated within the Operational View architecture products for the “As Is.” The FS “To Be” architectural products are separate from the FMEA “To Be” products as the FS “To Be” architecture represents just minor evolutionary changes that can be accomplished quickly and inexpensively from the “As Is” state. In addition, to aid in the understanding of the FS process in the “To Be” architecture, For Exhibit Only (FEO) diagrams were developed depicting how the quick wins will be executed in the FS “To Be” environment. Lessons learned from the FS “To Be” work will be incorporated into the overall design of the FMEA. 



2.6 Business Scenarios



Business scenarios will be developed and used to assess that the accuracy and completeness of the architecture.  The successful execution of these business scenarios confirms that the architecture is of sufficient detail to support the implementation of the Transition Plan, and therefore the follow-on acquisition efforts. It also verifies that the architecture is an integrated solution supportive of end-to-end business processes. 



The execution of these scenarios will expose any inconsistencies across the C4ISR products (e.g., incompatible levels of decomposition across the products, continuity of messages, etc).   A walkthrough using business scenarios will demonstrate end to end flow through the activities, messages, entities, system functions, operational nodes, system nodes, system entities, and data stores. This will be done through a formal walk through process using the constrained architecture. 



The development and execution of the scenarios consist of multiple phases that are summarized below:



· Phase 0 – Business Scenario Management: Management of group and reporting through FMMP.



· Phase 1 – Develop and Refine Business Scenarios.



· PATs will map their business drivers to each scenario.



· Business scenario team refines/completes the scenarios.



· Phase 2 – Pilot Business Scenario.



· Business scenario team will choose a candidate to test as a pilot.



· Pilot will primarily test the process of running the scenarios.



· Pilot business scenario will be reviewed and input into a testing “template” so all results can be documented.



· Pilot will be run, with refinements made if required.



· Phase 3 – Develop Business Scenarios.



· If the pilot goes well, the Business scenario team will input the scenarios into the testing template.  If the pilot does not go well there will be rework to be completed on the business cases.



· Phase 4 – Actual testing of the architecture.



· Attending the scenario test session will be three (3) members of each applicable PAT with augmentation from SV and TV.



· Business scenario team acts as facilitators and recorders.



· Each scenario will be run twice:



· Scenario traced through the OV-5 and OV-2 products, also utilizing the OV-6a and OV-7 where applicable.



· Systems, standards and technology tested with the SV-1, SV-4, SV-5 and TV-1.



· Business Scenario team will generate metrics to gauge the health of the architecture, i.e.,



· Can the scenario be traced all the way through the architecture with no missing ICOMS, functions, entities, etc?



· Can the architecture handle deviations to a scenario?



Taking advantage of capability existing within Popkin System Architect, For Exhibit Only (FEO) diagrams will be developed to depict the process flow within and across the OV-5 activities to aid in the understanding of the business scenarios. These diagrams will also function to verify the completeness of the architecture as all the activities and messages must exist within the C4ISR/DoD Framework artifacts within Popkin to be shown on the FEO diagrams. 



3 FMEA Program Infrastructure



The development of the architecture is enabled through a support structure that consists of configuration control over the architecture and requirements that drive the content of the architecture, and the hosting of intellectual capital that consists of the customer architectural deliverables.  An overview of each of these support functions is provided in the sections that follow.



3.1 Architecture Management



As discussed in earlier sections, the Phase II architecture effort is the next evolutionary step beyond the Phase I unconstrained architecture.  The Phase I architecture provided the starting point from which the Phase II architecture deliverables were developed. The OV, SV, and TV products that comprised the content of Phase I were placed under configuration control as the means of maintaining the integrity of the architecture.  This provided the structure required to advance the architecture to the “To Be” Phase II architecture and will be applied going forward as the architecture is extended and refined. An overview of the management process is provided here and is further detailed in the FMEA Configuration Management Plan & Procedures, Version 1.3.1 document.



The foundation for implementation of configuration control for the architecture is the Configuration Control Board (CCB).  Once an element of the architecture is placed under configuration control, changes and enhancements to the element must be approved by the CCB.  The CCB is chaired by the Chief Engineer for FMEA and the membership is made up of Government and Team IBM Leads.  This body meets at least once a week to review the current change requests that have been submitted against the architecture.  The CCB may accept, reject, or defer change requests submitted to the board.  The CCB is the vehicle for resolution of Government comments feedback on the architecture.



Once a Change Request has been dispositioned by the CCB and distributed, the actions will be implemented by the assigned individuals. A separate individual verifies that the Change Request has been implemented correctly and signs off on the change request as part of the quality assurance process. This control structure will facilitate the evolution of the architecture in a controlled manner that is understood and communicated across the FMEA team.



3.2 Requirements Management



Requirements are the basis for determining scope for all development projects. Similarly, business, financial, technical, and related derived requirements have driven the content of the FMEA deliverables.  The key to the requirements activity is development of a requirements baseline in support of each of the development areas, OV, SV, and TV, that will in turn enable development of the Transition Plan.  Just as the architecture must be managed in a controlled manner, the requirements baseline must also be controlled through a defined process to avoid expansion of scope beyond what is mandated by the FMEA program and to avoid out of scope enhancements to the architecture. Establishment of the requirements baseline and instituting change control over the baseline are the two major requirements sub-processes that will continue to be executed. 



3.2.1 Requirements Functional Baseline Establishment



Requirements baseline development is a major effort within FMEA due to the volume of potential and real requirements and the potential impact of a requirement across the FMEA development teams. The requirements management process consists of the following activities:



1. Government approves requirements source documents.



2. Identify applicable requirements.



3. Analyze and approve/reject requirements.



4. Allocate requirements to the architecture.



5. Document business rules.



6. Establish requirements baseline.



7. Perform requirements verification.



8. Manage requirements baseline.



9. Perform requirements reporting.


Each of the above activities is covered in detail in the FMEA Requirements Management Process Version 2.0, January 13, 2003 document.



.



3.2.2 Requirements Change Control



The Requirements Change Control process will maintain the integrity of the requirements baseline. In concert with governance of the architecture, additions, changes, and deletions to the Requirements Baseline will be approved by the CCB.  Any pending Change Requests will be addressed at the scheduled CCB meetings.  The CCB will accept, reject, or defer requirements change requests submitted to the board. Changes that are approved through this process will be added to the baseline and traced through DOORS.



Increasing levels of detail on this process can be found in the FMEA Configuration Management Plan & Procedures and the Requirements Management Process documents.



3.3 Data Repository



The Data Repository is the sum of all tools used to assist the FMEA development team: BroadVision (Portal), System Architect, DOORS, and the suite of PVCS tools.  These tools primarily serve to host the intellectual capital that is delivered from the architecture development teams.  These tools also play a key role in the implementation of configuration management for the deliverables. Access to the Data Repository content will be provided to FMEA internal users and external users on a more limited basis. Stakeholders are one example of a type of external user.  Reference the FMEA Configuration Management Plan & Procedures for more detail on the use of these tools.
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