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Overview

KPMG Consulting, Inc., 
 was engaged by Headquarters, Marine Corps, Programs and Resources Department to conduct a systems assessment for an integrated financial management system.  The assessment was designed to evaluate the P&R PPBS process from a data management perspective through the evaluation of the functional Programming, Budgeting, Execution, Coordination, and supporting Administrative and Information Technology tasks.

Objective

The assessment’s purpose was to articulate in a “White Paper” format a series of objectives that: 

· Provide a report based on business analysis of the P&R functional practices, processes, and PPBS information management requirements; 

· Provide an assessment and report that maps the input and output flow of financial and qualitative data (by appropriation or function) by;

· Evaluating methods of information management/ manipulation, 

· Reviewing existing supporting tools and applications.

· Recommend a practical approach to the development of a systems architecture that supports an integrated P&R financial management system;  

· While leveraging existing applications and re-useable processes - but recommend methods to eliminate redundancy, improve data/work flows, increase workload efficiency, integrate database repositories, and provide for a reliable source of consistent PPBS data for P&R.  

· And include recommendations for process improvement from an Information Technology perspective that can support an authoritative, “closed loop”, single source Marine Corps PPBS process information system.

· Document high-level criteria to develop and implement a single financial system for P&R.  

Approach

The Project Team interviewed members of the Department who are responsible for Marine Corps appropriation specific programming, budget formulation, budget execution, and coordination requirements to identify: PPBS information management requirements, the data flow associated with the respective appropriations (from higher and to lower level organizations as well as adjacent divisions/branches within the Department), and reporting requirements associated with the identified functions. Additionally, the Administrative and Information Technology functions that support the Department were evaluated.  Based on the information gathered, the Project Team assessed and has reported on the appropriation specific data requirements identified from an information technology perspective to identify existing methods, practices or procedures that currently support the Marine Corps PPBS process at the headquarters level.

Based on the assessment of the As-Is functional and data management processes, the Project Team evaluated the existing systems design and development environment, as well as applications and local databases/ spreadsheets that are currently in place.  From this analysis a list of data management issues and challenges were identified that mapped to the functional business analysis from the initial interview process.  With a thorough understanding of the data management themes that P&R faces, the Team mapped available toolsets and technology enablers to the identified business process and data flow issues.

The third portion of the assessment was an analysis of development approaches and system integration methodologies that can be applied to the challenges identified in the discovery and tools assessment phases of the study.  Finally, a Systems Architecture recommendation is articulated that aggregates all of the challenges, data management, and integration approaches to provide a “road-map” for a phased follow-on system design and development effort.

Findings

While a number of challenges to managing data were identified during this assessment, the PPBS related products that the Department is ultimately responsible to produce are in fact being accomplished.  However, individuals spend significantly more time collecting, routing, and manipulating current and relevant data, than they do performing critical analysis on that data. The approach recognizes and identifies methods by which these products could be achieved in a more efficient, less labor and time-consuming manner. 

The three major areas where information management challenges exist are: Business Process Flow, Data Management, and the Systems Development Environment.  Examples of the findings are provided below:

· There is no inherent workflow capability to complete the various staff action tasks that often lead to a series of time-consuming and repetitive challenges common to all of the branches.  This issue is related to the ability to move, store, and make accessible for future use, documents and data of all forms in a routine way to facilitate the business processes internal and external to the Department.

· There is a lack of a centralized data source that contains an end-to-end picture of Marine Corps financial positions.  Each branch has grown into an island of information with limited, inefficient bridges connecting the islands.  The existing capabilities and processes do not efficiently provide Marine Corps leadership with best, most complete and accurate information to make important resource decisions.

· There is a wide range of expertise and comfort levels in relation to the use of the current IT tools available to the branches.  There is a set of systems and applications that are currently used by the Department, which include applications found on a user’s desktop such as MS Office, as well as relational database systems to which the user may have access, such as Program Documentation System (PDS), that are not used to the fullest extent.  

· The Department’s IT expertise is centralized in RIM; however, there is insufficient staffing and funding to support all of the branches’ desires to be supported by individual systems development efforts.  A consolidated systems design and development approach, recognizing the common business functions, could provide a more economical and efficient method to achieve the level of applications support required by the Department.

· In isolation, each of the existing IT initiatives performs its intended function.  When evaluated in the aggregate, stove-piped redundancy is the current approach to data management.  There is a clear demand for a strategy and framework to address these issues.  The overriding theme of these findings is that there should be a single source for all the business process and data management issues of the Department.  Locating a specific data point, whether it is a program funding level or description, among all of the various systems or locally stored files is akin to searching for a needle in a haystack.  The result of the current data management approach is that existing and newly joined members of the Department have difficulty searching for information.  

· While P&R has historically yielded quality decisions and outputs from its PPBS process, data management activities are not integrated.  The capability to produce such a sound, defendable, and auditable Program and Budget has rested on the shoulders of the Marines and Civilians who have experience, a keen memory, and the ability to pass on the legend of previous PPBS cycles.  
· There is considerable manual intervention that must be applied to data to move it to the next phase or process in the cycle.  This situation has lead to substantial efforts to maintain version control, consistency, and auditability of data as the process moves through the PPBS cycle.  Additional issues arise from un-indexed storage, searchability, and retrieval associated with the e-mailed versions of documents, file server storage, and paper-based management of the data.  

The Project Team’s assessment lead to a common set of data management requirements that is germane to the entire Department.  While the branches duties may be functionally distinct, the IT enablers are not significantly different across the Department.

Commonalities in Data Requirements

The analysis of the Department’s challenges within the PPBS process has proven that there are core functional capabilities that are at the center of all its data management hurdles. These key areas are centered on the following areas of interest:

	· Data Element Management
	· Document Management

	· Data Storage, Indexing, and Searchability
	· Common Accessible Store for Program and Budget Financial and Narrative Data

	· Data Currency
	· Single Sign-on to Multiple Web-based Applications

	· Workflow and Task Management
	· Redundant Data Entry and Manipulation

	· Scheduling
	· Collaboration

	· Administrative Self Service
	· Data Security


There are a number of toolsets, applications, and enabling methodologies that can support the functionality required to meet these data management requirements.  The White Paper maps the identified deficiencies highlighted above to a number of COTS toolsets, and further examines the potential for their success within P&R.  Additional GOTS toolsets that have been custom developed for the other services are also discussed from a functional perspective for comparative purposes.  The toolsets are listed below:

	· Database(s)
	· Document Management

	· Workflow
	· Financial Management

	· Customer Relationship Management (CRM)
	· Portal /Knowledge Management

	· Collaboration
	· Business Intelligence Tools


The toolsets were broken into two main categories for the purpose of this assessment.  The first category is the Enabling Technologies, which are the tools and software products that will serve as the back end of an integrated financial system for the department.  The two enabling technologies are the back end database and workflow modules to support data flow within the database and other applications that may reside within the integrated architecture.  Additional analysis includes a review of the categories of major toolsets identified as potential components to support the larger solution set of an integrated system.  

There is also a set of systems and databases residing outside of P&R’s domain that may provide important source data or modeling capability for an integrated financial system.  The assessment provides an overview of the systems identified as important data sources:

· SMARTS - SABRS/Manpower Analysis and Retrieval Tool

· PBIS – Program / Budget Information System

· MCTFS – Marine Corps Total Force System

· TFSMS – Total Force Structure Management System

· FIMS II – Financial Information Management System II (MarCorSysCom)

· SDE – Shared Data Environment

· TFDW – Total Force Data Warehouse

Business Drivers

Beyond the above considerations, the assessed need for an integrated financial system for P&R is supported by a review and confirmation of the reasons that an enhanced system is crucial.  These reasons, or drivers, must offer compelling logic upon which to make a design and implementation decision, as well as apply the considerable resources required to make such a system a reality.  Those drivers that best accomplish these requirements are:

(1) The critical need to easily facilitate the Programming, Budgeting, Execution, and Coordination within the context of PPBS from an improved data management perspective.

(2) The critical need to efficiently and accurately manage various types of data.

(3) The critical need to acquire, store, and distribute accurate and timely data to all constituents of the Marine Corps PPBS process.

(4) The critical need to properly document and adequately resource required integrated capabilities within the POM and budget development processes.

(5) The critical need to reduce manual, redundant, and time consuming data management processes.

(6) The critical need to position the department to conduct concurrent POM and Budget cycles.

In order to facilitate the Department’s stated needs, a Systems Architecture is required to visualize all of the requirements and enablers that can make an integrated financial management system a reality.  This architecture is designed to create a roadmap to determine what functional components are necessary and how the Business Drivers are achieved through the various design approaches.

As-Is Business Systems Model

The assessment of the Department’s PPBS data management processes has shown that there is a Business Systems Model that marginally supports the functional business processes.  There are gaps and less than efficient leveraging of capabilities that currently exist. The Business Drivers listed above address the need for functional business improvements to satisfy a more efficient use of time and resources than is currently expended on the present use of applications, spreadsheets and local information management.  The As-Is Business Systems Model depicted below provides analysis of the current systems along both a PPBS and common business functionality matrix.  The common business functions that are performed across the department include the following:

Financial Management:  Includes the core tasks of the department and the ability to manage funding levels across all phases of the PPBS process.

Data Call and Reporting:  Most of the branches in the department issue or respond to data calls from higher, adjacent, and field organizations. This category also includes those tasks that require standard report outputs to DoN and other DoD organizations.

Coordination:  One of the core tasks of several branches of the department is staffing for action to other departments and organizations within Marine Corps Programmatic, Budgetary, and Congressional issues to establish formal Service positions and to solicit and provide feedback to funding levels and programmatic decisions on Marine Corps programs.

Management Support:  Management both inside and outside the department require support in creating, and staffing, and sharing of documentation on Marine Corps programmatic and budgetary issues.  This category also includes administrative functions that support the management of the department.

The figure below recognizes that the commonalities between the processes and functions are not currently leveraged causing a disjointed and non-integrated approach to data management.  This Business Systems Model approach allows the department to perform an analysis of the tasks and functions along a construct designed to review the way the department does business from what should be an integrated viewpoint.
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Figure E.1:  As-Is Business Systems Model

In the figure above, the boxes that are shaded in green currently perform their functions in an automated fashion and work across a variety of tasks.  Those boxes split between green and yellow may perform tasks in an automated fashion, but are not used to their fullest capability.  Yellow boxes are those applications or databases that currently exist but are not integrated across the business functions.  The red boxes speak to the ad-hoc nature in which tasks are completed utilizing ad hoc methods and desktop applications.

Application Development Approaches 

With an understanding of the unique, as well as common, data management issues that face the Department and the mapping of these challenges to available approaches, the Team assessed methods to remedying them.  The three application development approaches to develop an integrated financial management architecture discussed are:

	COTS Only

	Overview
	The COTS only approach involves the configuration of commercial Enterprise Resource Planning (ERP) tools to meet the specific business requirements providing a full range information technology solution, replacing all legacy systems.  Business process changes are a fundamental part of the implementation of ERP applications.  If the business process can be forged around the software, without considerable organizational change management impediments, then the data integration capability that ERP applications provide can be significant.

	Advantages
	· Utilizes industry best products and practices
· Application support provided by software vendor in service agreements

	Disadvantages
	· Large amount of configuration to meet USMC business processes
· High up-front investment to purchase a full suite of products
· Demands changes in business process

	Conclusion
	The full, or subset, ERP suite approach is likely not a viable option since it does not leverage current IT investments made by P&R.  This COTs approach could demand business process changes that are not technological in nature.  This approach also is a “big bang” implementation, which does not allow for a phased, incremental implementation that is a stated desire of P&R.

	GOTS / Custom Development

	Overview
	This approach either borrows tools and applications from other services/organizations, configured to meet Marine Corps requirements, or involves ground up design and development efforts.  The Marine Corps would own a specifically tailored application, requiring application support throughout its life cycle.  The GOTS approach is in many ways custom development whereby Marine Corps chooses functionality to include, and integrate this functionality across applications.

	Advantages
	· Leverage DoD specific business processes and tools
· Allows for a great deal of Marine Corps specific customization

	Disadvantages
	· P&R “owns” source code and must contract ongoing support from third party vendors 
· Great deal of custom integration among applications
· Cost and risks associated with supporting an “in-house” application
· DoD and USMC are moving away from customized development solutions

	Conclusion
	This approach demands a full-scale development or modification effort that P&R does not have the technical resources to support.  A custom development approach and consequential support of applications would stretch the branch to its managerial limits.  Significantly, the implementation would be too slow to meet the needs of generating support for the system and ensuring that there is acceptance across the department. 



	Integrated Approach

	Overview
	This approach includes the best of both the GOTS and COTS approach. Existing and COTS applications would be melded to provide P&R with significant advantages in the trade-off between a fully COTS or wholly GOTS solution.  This approach leverages the current information technology resources of the department while implementing cutting edge commercial technologies.  

	Advantages
	· Meets specific needs in an incremental approach

· Supports desire to provide incremental and phased implementation

· P&R can acquire functionality as resources are available

· Provides the ability to leverage the COTS and GOTS tools already owned by the government

	Disadvantages
	· Does not leverage optimal technical and business solutions already developed

	Conclusion
	The Integrated approach is the preferred approach of the Project Team.  This allows P&R to select the functionality that is required in order to begin the technical design and development of an integrated financial system, while also leveraging current investment.  


Table E.1:  Architecture Approaches

Integration Approaches

The Team’s analysis has determined the need to integrate a series of tools and back end infrastructure necessary to support these tools.  It is clear that a major component of the integration will involve the ability to interface data among systems.  The range of interface options includes manual interfaces, the point-to-point interface approach, and middleware integration.  Each of the methodologies was assessed for the proposed architecture.

	Manual Interfaces

	Overview
	The current approach to passing data among the P&R functional applications is via spreadsheets generated from standalone spreadsheet or database collection of data, formatted to pass to a receiving functional requirement.  

	Advantages
	· None

	Disadvantages
	· Excessive manual intervention 

· Repetitious, time-consuming, inefficient

· Version control is difficult

	Conclusion
	The Team does not believe that the continuation of manual approaches to interface data is the appropriate solution to P&R’s data management challenge.

	Point-to-Point Interfaces

	Overview
	Point-to-point interfaces create a tangle of data element mappings that is extremely costly to build and maintain, and does not facilitate the elimination of redundancy and duplication of effort in systems development.  The interfaces require the design and development of a unique link between systems that must account for the specific transmission methods and the data requirements of each of the individual systems

	Advantages
	· Viable option if small number of systems with no changes anticipated

	Disadvantages
	· Multiple data mapping iterations across all systems 
· Time-consuming and expensive
· Interfaces must be changed if data elements of source and target systems change

	Conclusion
	A system developed within P&R will be built over a period of time, with enhancements added as the applications mature.  If point-to-point interfaces are used, and data transaction sets are altered, changes to the interfaces will become time consuming, cumbersome, expensive, and will lack the flexibility that will be required of the architecture.  

	Middleware

	Overview
	Middleware technology enables integration of existing and introduction of new databases and applications which can work as one cohesive unit, by reducing the time and expense required to link software applications built on disparate platforms or for different functional requirements.  The software can simplify the system changes necessary to link and consolidate previously manual or un-automated business processes.  The tools are designed to facilitate multiple interface designs that alleviate the concerns described above.  During systems development or maintenance, when a single change to an application has a rippling effect on several interfaces, integration brokers reduce or eliminate custom coding required to enable those changes.  Data is mapped from source systems to the broker layer, and from the target system to the broker layer.  Changes to transaction sets are managed in the middle layer between the source and target applications.  As a result, Integration Broker technologies save time and effort by allowing system and/or interface developers to only make a change in one place, which serves to substantially reduce the costs associated with interface development and enhancement.  

	Advantages
	· Eliminates the costs and time associated with supporting multiple interfaces
· Offers the ability to make transformation, routing, and adapter changes in a high-level development tool
· Provides a component-based development environment that allows adapters, transformations, and routing rules to be reused in multiple interfaces.

· Provides the ability to leverage the COTS and GOTS tools already owned by the Department

· The ability to distribute data across multiple linked applications

· The ability to manage data mapping and workflow capabilities

	Disadvantages
	· Initial software purchase

	Conclusion
	Middleware can translate/ transform, apply business rules, and route/ transport data across systems regardless of the feeder system that is transmitting these elements. The transactional capabilities allow for real-time data updates across systems, as well as conflict notification, and business intelligence functions that could substantially improve P&R’s requirement for a flexible system design and more efficient data management process.  The team believes that the capabilities inherent to the middleware technology will provide the best integration approach to support the transactional nature of the P&R business process and will facilitate the incorporation of existing and To-Be applications into the system architecture.


Table E.2:  Integration Methodologies

System Architecture

There are five complementary components required to develop an integrated architecture supporting P&R’s data management challenges.  The two most significant are:  1) the Data Management Application layer and 2) the Integration Layer that supports the transactional nature of the business process.  Both architecture structures require analysis and are decision points to move to a technical architecture design.  The supporting layers are the User Interface Layer, Data Storage Layer, and Workflow/User Management Layer, which are supported by web portal capabilities, data warehousing, and workflow engines. The supporting tools, while significant features of the system, are not the major areas of consideration going forward.  They should be components regardless the Application and Integration approach recommended.
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Figure E.2:  System Architecture

Architecture Recommendation

There are advantages and disadvantages to any approach the could be suggested, but the ability to produce a technical design that supports a practical, phased implementation, that meets the requirements and expected time frame for development leads to the following recommended approach:

The recommended Systems Architecture consists of an integration of existing GOTS applications with COTS applications that support the department’s functional requirements.  The Integration Layer of the architecture is “glued” together by middleware technology that substantially supports the transactional nature of the business process, and reduces the technical complexity and potential for expensive and time consuming interfaces required to support an incremental phased approach to systems design, development, and implementation.

To-Be Business Systems Model
Another approach to understanding the process improvements that are generated by moving to an Integrated Architecture, is to examine the way in which the systems and toolsets will interact when examined along a To-Be Business Systems Model as presented below.  This model is the “To-Be” vision of systems integration that understands and considers that each application or toolset brought into the overall architecture must assist in performing a set of core tasks or functions performed by members of the department.  It should be noted; implicit in the approach identified below is the fact that a single data source and model will support all of the data management requirements of the department.  
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Figure E.3:  To-Be Business Systems Model

The most important feature in the diagram above is the fact that the toolsets and current applications that have been described above seek to cross PPBS functions while still delivering the required functionality to the appropriate members of the department.  As the analysis identified, there are four core tasks areas for which members of the department are responsible.  These four core tasks areas can then be fulfilled by each toolset areas identified in this document, Financial Management Toolset, Business Intelligence/Decision Support Systems, Collaborative Tools and Document Management.  Further, the Portal/Knowledge Management toolset provides common access to all of the data and documents linked to the integrated architecture.  

Next Steps

The next step to designing and developing P&R’s integrated financial system is the determination of desired functionality to meet the most urgent needs of the Department.  The assessment has shown that data integration, collaboration, and accessibility are the most significant challenges facing the branches.  Once the desired functions are identified, whether the entire list of identified deficiencies, or a subset, an enterprise data model that incorporates existing and To-Be functionality should be designed.  When a comprehensive data map is generated, phased and incremental technical design and development can begin.  Without a complete understanding of the functional and technical relationships that will be implemented in the system over time, the existing systems development paradigm will continue to prevail and data integration will not be achieved.  

� The KPMG Consulting Project Team consists of the prime contractor KPMG Consulting Inc. and a subcontractor GRC International 


� The Advantages and Disadvantages of three approaches are defined in greater detail in Section 4.0 of the Integrated Financial System White Paper.
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