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3.1 Introduction

Section 3.0 will present an assessment of the technology issues and toolset currently in place in P&R.  From the Microsoft Office suite to the Oracle database, Lotus Notes to the Brio reporting application, there are a variety of tools currently in use across the department.  This section will analyze the employment of these tools.  Next, the section will provide a high level description of both the commercial and government owned tools that may be available to meet these toolset requirements.  Finally, this section will outline the toolset the Project Team believes is necessary to perform the functions described in Section 2.0
3.2 Current Environment

Currently, the department has a variety of software licenses and its respective hardware that are utilized across the department.  Section 3.2.1 will address the state of technology ownership in the department and the current outlaid investments.  This section will address the applications from a software perspective that are in use in P&R, and the degree to which P&R controls and can adapt the use of these packages.  Additionally, the hardware owned by P&R will be discussed where applicable.  In some cases, P&R owns entire functional applications, and where this is the case the current contract support for these applications will be identified.  Finally, the section will examine the technology from the larger infrastructure issues confronting the Marine Corps including Navy-Marine Corps Intranet (NMCI) and the migration of previously supported applications. 
3.2.1    Current Software

There are three categories of software licenses in place in P&R.  These areas are:  1) the standard software suite provided by the Marine Corps; 2) software purchased by P&R to meet department needs; and 3) software utilized by P&R in conjunction with other external applications available to departmental personnel.  While members of the department have done an effective job of employing the limited IT resources provided or available, P&R is dependent on outside sources and directives to facilitate certain aspects of its IT requirements.

As mentioned in Section 2.5, P&R, as a HQMC activity, receives its IT support from AR located in the Navy Annex.  To this end, P&R is in many ways limited in the way it can utilize and “field” its available IT resources.  For example, a component of Microsoft Office 2000 Professional, that is not widely used or loaded as a standard desktop tool is MS Binder.  MS Binder allows a user to compile a series of documents into a single file, and then route this single file through a user created workflow.  This workflow is created on an instance-by-instance basis, utilizing the names directory via MS Outlook.  A Tasker workflow can be created as a concurrent or serial route, and then each member of the workflow will have an opportunity to view and make comments on the documents contained in the binder.  RIM would like to have MS Binder installed on the desktops throughout the headquarters and other external organizations.  However, RIM does not control the software on these desktops and only AR or other organizations’ ISC’s have the ability to install this software on each client desktop.  The process for requesting this installation and ensuring its completion could require extensive supervision.  This example demonstrates the need to view the available software applications from not only a functionality perspective, but also from an availability point of view.  Data management processes that rely on end-users to have client installed software applications can impinge on the department’s ability to carry out its functional mission.

Marine Corps Applications

There is a set of applications and tools that are standard desktop applications across the Marine Corps.  The procurement of these software licenses is managed by MARCORSYSCOM, while the installation and on-going support is provided by the local IT office or G-6.  In the case of P&R, the local IT office is ARI.  ARI is responsible for software maintenance including upgrades to new versions and any associated service releases or patches.  Currently, ARI also manages the desktop hardware and is responsible for the improvement and maintenance of each machine as well.  The standard Marine Corps desktop includes the entire MS Office suite as outlined in Section 2.3.  This table is repeated below:

	Product
	Function

	MS Word
	Word processing documents

	MS Excel
	Data analysis, charting/graphing

	MS Access
	Data management, reporting

	MS PowerPoint
	Graphics and presentations

	MS Binder 

(Not fully implemented)
	Document packaging and routing via e-mail

	MS Outlook
	Communications, document transfer

	MS FrontPage
	Web authoring toolset

	MS IE5.x
	Internet Browser


Table 3.1:  Microsoft Office Suite Components

There is also a set of other applications that are present on Marine Corps desktops that may have been installed or downloaded from a variety of sources.  These applications include Netscape Navigator, Norton Anti-Virus, WinZip, Adobe Acrobat Reader, Real Player and other practically useful software applications.  It is unclear, however, if there is a clear strategy of how to maintain and utilize these applications that have essentially been obtained and utilized on an ad-hoc basis.  This situation should be theoretically improved with the initiation of NMCI.  The future of the Marine Corps desktop, and the effects of NMCI in this regard will be discussed in greater detail later on this section.  The current hardware and software acquisition policies are outlined in Information Technology (IT) Advisory 00-02 USMC Common Component Configuration and its subsequent revisions.

P&R Acquired Software and Hardware

P&R’s local investment in hardware and software extends the capabilities provided by the standard desktop applications.  The most significant investment in P&R has been made in Oracle database, web servers and associated applications.  In all cases there are maintenance and program support arrangements in place.  As reviewed in Section 2.0, there are several applications that have been developed in these environments to meet the specific business needs and functional tasks of the department and its branches.  The development efforts that have leveraged the Oracle licenses are PDD, PDS, IRS II and UPL.  

Currently, the department owns an unlimited server and user license to the Oracle 8.1.7 database.  This database is used to support the applications mentioned above and to maintain Concepts and Issues, Congressional reports, testimony, and CMC preparation materials.  The Oracle Internet Application Server, and Oracle Internet Developer Suite support this database.  The department owns 20 concurrent and 8 named user licenses for development and production environments.  The current investment in Oracle software is $70,000 for licenses and $12,000 per year for technical software support from Oracle.

To support this software, the department owns five Compaq servers each with 1GB RAM and 2 800MHZ processors.  The server configurations presented in Table 3.2 support the department’s current applications:

	Server Name
	Function
	Installed Software

	hqipom2
	Production database for PDS/PDD, test instance of Oracle database (home of Concepts and Issues), and development instance
	Oracle Database and IAS

	hqipom1
	Production web server for PDS/PDD and department web pages
	Apache Web Server

	hqpr
	Production environment for web pages designed exclusively in Microsoft environment, especially those web pages internal to HQMC
	Microsoft IIS and FrontPage extensions

	hqiacts1
	Internal development server


	Oracle Database and IAS, Microsoft IIS

	hqipom3 (Planned)
	Hot backup server for all Oracle and Microsoft applications
	All software mentioned above



Table 3.2:  P&R Hardware Investment


The hardware mentioned above is owned and maintained by P&R.  To that end, RIM is responsible for the upkeep and management of the servers and the applications that reside on these servers.  Over the last four years, RIM has depended on contractor support to both develop and support the applications implemented within the department.  To date, application development and support totals $940,000 for all applications except for the yet to be completed version of IRS for which $847,000 has currently been expended.  The overall investment by the department for the development and maintenance of the department specific applications totals $1.79 million.

Additionally, the department owns several digital senders that are in use in various branches.  The Digital Senders allow for the digitization of paper documents into an electronic format that is then stored on a local file server.  These files then become electronically archived and theoretically the documents can be shared both within and across the branches.  Limitations to full document access are based on the media in which the files are archived.  The implementation of the digital senders is being led by RCA.  They are in use in RFO, RFC, RPA, RPD, RFL, and RCA.

External Applications

Outside the scope of the applications, software and hardware mentioned above, there is a variety of software resources used in P&R that do not fall under either of the two previous categories.  These are software tools used inside the department that have been leveraged beyond their initially intended usage.

An example of a software application currently in use in the department is Brio.  Brio is a business intelligence tool/decision support system that allows authors to create reports drawing from a variety of data sources from spreadsheets to relational databases.  System details of Brio will be discussed in greater detail later in this section.  The current licenses being used by P&R personnel have been obtained in conjunction with the DoN FYDP Improvement project and the testing of PBIS.  The license is a one-year, user-based license.  The application itself is run via the web, with a client-side install.  P&R currently uses this license in a very limited capacity, to draw from a variety of data sources regardless of its relevance to PBIS, and this is permitted by the DoN under the current license.  However, the future viability of this license as a tool for broader use in P&R is unknown relative to its licensing expiration date. 

There are undoubtedly other licensing schemes like this in use across the department.  For example, Cognos is the reporting tool used on the SMARTs database.  While these are difficult to catalog, it is important to recognize that there are varying degrees of application usage across the department.  This allows the department to leverage the knowledge and technical understanding of its personnel when it moves forward to select technology involved in a “To-Be” integrated financial system.

3.2.2     Effects of NMCI On The IT Environment

The Navy-Marine Corps Intranet (NMCI) is a comprehensive, enterprise-wide initiative that will provide desktop computers, software and network-based information services to Sailors and Marines for day-to-day activities. When initial operating capability is achieved by the end of 2001, NMCI will give the Navy and Marine Corps secure, universal access to integrated voice, video and data communications.


NMCI will apply Internet technology across a variety of business functions in the enterprise. It is intended to help the Navy and Marine Corps meet these critical objectives: 

· Enhanced network security 

· Interoperability with CINCs and other Services 

· Knowledge sharing across the globe 

· Increased productivity 

· Improved systems reliability and quality of service 

· Reduced cost of voice, video and data services
At the user level, the implementation of NMCI will have a significant effect on the desktop computing environment of members of the department.  NMCI, and its contractors led by EDS, will also provide support of the network, both WAN and LAN, and provide user support for all of the desktop applications.  In short, after the implementation of NMCI all desktop hardware and software, as well as networking equipment will be owned and supported by EDS through NMCI.  Under NMCI, the Marine Corps will enter into a per seat relationship with EDS, meaning that each year the Marine Corps will pay a flat fee for the use of each desktop computer, the software on that computer, networking and peripheral support.

Due to the nature of a managed seat approach inherent to NMCI, users will be provided a standard desktop configuration of software.  This desktop hardware (known as the Red, Blue and White seats) will be configured with the following software:

· Windows 2000

· Internet Explorer 5.0

· Smart Card Support

· NetMeeting 3.0

· Windows Media Player

· WinZip

· Norton Anti-Virus

· Adobe Acrobat Viewer

· Microsoft Office 2000 Professional

· Microsoft Outlook/Exchange

This software will be provided to every user in the Marine Corps who has a seat.  The differences among the three types of seats can be explained by differences in hardware configuration.  Each seat has a slight difference in processor speed (range from 88Mhz to 566Mhz), RAM (range from 128MB to 256 MB) and other marginal hardware differences.  Additional software and hardware upgrades can be purchased from EDS via NMCI.  Currently, Marine Corps personnel located in the Washington, DC metropolitan area are scheduled to migrate to NMCI in April 2002.  From an application management and development perspective, servers that run applications will need to be tied into the NMCI network.  The Marine Corps is in the process of collecting and approving the legacy applications that will utilize NMCI.  The way in which future applications will play in relation at NMCI is not determined at this point.  However, the five servers noted in Table 3.2 may have to be accommodated in this transition.

3.2.3     Migration From Lotus to Oracle (UPL and IRS II)

The department is currently migrating existing functional requirements to manage data from legacy applications that were developed in Lotus Notes, to the more capable web-based Oracle database platform. The migration of IRS II and UPL is required for a number of reasons.  Primarily, the change is driven because Headquarters, Marine Corps is no longer using the Notes e-mail service that allowed for a integrated document staffing and tasking capability that was available in a single software environment.  Furthermore, there has been a reduction in the level of application support that ARI previously provided to the department, and the Marine Corps is moving from client-server based applications to a web-based model for information management and dissemination.  The lack of speed and connectivity in the client-server model has lead to the reengineering of the UPL and IRS II.  This change will expand the capabilities of the “prototype” Notes based applications in the Oracle environment, thereby improving the capability for RIM to manage the development, without strict reliance on ARI’s support of the applications.  These application and database revisions are presently in developmental stages.  The expected IOC for the UPL and IRS II is set for the first week of October 2001.

Spreadsheet Migration to Databases
RIM has made great strides in its efforts to migrate spreadsheet data management formats from both Lotus 123 and MS Excel to MS Access databases.  Many of the tasks previously performed in spreadsheets are repetitive manipulations of data that were designed to generate recurring report formats.  Most of these MS Access databases were highlighted in Section 2, and described as stand alone applications from many of the same functional tasks that are managed in parallel.  While the migratory databases are significant improvements over the manual data management techniques previously employed, they are incorporating many, if not all, of the same data elements required to properly administer the data.  Because there is no common database architecture across these systems, it is difficult for each of the applications or users to share information across the functional treatments of the data that are maintained within the various and un-integrated stores.  However, the functional reuse of the data requirements built into these “prototype” databases will reduce the time required to define how the applications can fit into an integrated framework.  The migrated spreadsheets to MS Access databases are BTS, MCBTS, CATS, Manpower, CMP, Audit and CivPers.

Database Development
As functional data management requirements have been identified across the department, separate software development efforts have been undertaken to satisfy these individual needs.  As a result, there has not been a comprehensive assessment of the department’s collective data management requirements.  Without such an examination, it has been difficult to develop an integrated approach to data sharing within the department and with external organizations that have requirements to access relevant PPBS data.

The design of the particular applications has more or less satisfied the Action Officer and branch needs, however, the systems fall short of requirements for consistent data element management, cogent data transfer, and intra/ inter department visibility. These issues and challenges were exposed in many of the examples presented in Section 2 that described the As-Is Business Process within the department relative to data accessibility.  The applications in this category are PDD, PDS, BTS, MCBTS, CMP, CivPers, Manpower, Audit and CATS.

The more capable applications that have been developed are web enabled and provide users the ability to access the systems based on a User Id and password, which are linked to roles based permission sets.  The applications all have separate “front-ends” or Bulletin Boards that are maintained in various ways with no common “portal” to provide a user an integrated or single-sign on view of the applications that are available to them.  The front-ends are maintained using MS FrontPage to manage files on the web server or by HTML coding that is contained within the database.  This process requires the individual who maintains the web page to have access to the application server or administrator rights to the application.  Neither approach is the preferable option if the application is predominately maintained within a particular branch and requires individuals to have more advanced skills than the average department user to effect coding changes.  As a result, the individual applications require continuous support from RIM to affect the most routine of front-end changes. The applications in this category are PDD, PDS, to-be IRS II, and UPL.

The more advanced existing or migrating web-based applications, that support PPBS business flows, have or will have custom developed workflow engines that provide the capability to assign data ownership, e-mail notification, and maintain in-transit visibility of specific pieces of data.  The individual workflow administration functions within each system maintain redundant user management tables (which require parallel user and group administration), duplicative business flows to many of the same organizational destinations, as well as duplicated software maintenance issues across the various systems serviced by different system administrators. The workflow engines have been custom developed and modified to be a component of the specifically supported system.  This situation can lead to configuration management issues and difficulty when trouble shooting individual problems within a specific application.  The other applications that are not as sophisticated to be workflow enabled do not have these same challenges.  However, the applications are less capable in their ability to support visibility over data flows, change notification, and data ownership transfer.  The workflow enabled systems are PDS, UPL, and IRS II.

The combination of efforts to rebuild manual spreadsheet operations into local databases, to reengineer legacy applications into more robust systems, and to develop applications that support process specific functional treatments of data has lead to an inefficient systems development environment without a master plan to integrate the data across the department.  Without a means to integrate the various source systems, it is difficult to generate an efficient or comprehensive view of programmatic data.  The system architecture to be proposed in Section 4.0 is intended to alleviate the situation, thereby improving the approach to data management.
3.3   Toolset Requirements

During the course of the As-Is portion of this project described in Section 2, members of the department identified a series of tasks and jobs that are inherent to the department’s function.  With a baseline understanding of the current approach to data management, an overview of the available tools, and the methodology for application development, the Project Team evaluated existing technologies and application approaches that could be applied to the department’s processes.  This section will provide general overview of these tools and a review of the potential toolsets.  The enabling technologies and toolset analysis will include the following:

· Database(s)

· Workflow

· Customer Relationship Management (CRM)
· Collaboration

· Document Management

· Financial Management/General Ledger

· Web Portal /Knowledge Management

· Business Intelligence Tools

The toolsets are broken into two main categories for the purpose of this assessment.  The first category is the Enabling Technologies.  These are the tools and software products that will serve as the back end to any future carnation of an Integrated Financial Systems for the department.  For the purposes of this analysis the two enabling technologies that are defined for analysis include the back end database and workflow modules to support data flow within the database and other applications that may reside within the integrated architecture.  The next section of analysis will include a review of the major toolsets identified as potential components to support the larger solution set of an integrated system.  

There are also a set of systems and databases residing outside the control of P&R that may provide important source data for an integrated financial system.  This section will provide an overview of the systems identified as important data sources.  Finally, the section will conclude with a mapping of the toolsets identified in this section to the information management challenges and findings addressed in Section 2.1.  
3.3.1    
Analysis of Enabling Technologies (Database and Workflow)

The capabilities inherent in database technology to manage the significant amounts, types, and formats of data that are native to the department and the PPBS process is the crucial component of any system that would be designed to maintain a significant data store.  The current set of databases used within the Marine Corps and P&R are:  Oracle, MS Access and SQL Server, Lotus Notes, and in rare instances Sybase and Informix.  Any database selected to meet the department’s requirements should be suitably flexible, robust, scalable, web capable, and meet strict security considerations.

P&R has Oracle and Microsoft database products available for application development purposes.  As mentioned previously, the department has made a significant software and system development investment in the Oracle database technology.  Based on the current development environment and the fact that the preponderance of applications have been built on Oracle technology, the focus of this tools assessment will center on the use of the Oracle database.  The Oracle platform provides significant capabilities in the areas described above, and is believed to be the most appropriate and secure environment to conduct any further systems enhancements.  

Oracle

The current version of the database being implemented within the department is version 8i, release 8.1.7.  The latest, more capable version 9i, is released and has been engineered to improve applications designed to operate in the Internet environment.  The complementary web application server that supports the 8i and 9i platform is 9iAS.

Oracle9i Application Server is a comprehensive, integrated application server that provides all of the functionality needed to run an organization’s Oracle web application environment. Oracle9i Application Server provides the infrastructure and focus on the value-added systems - the business applications, operations and decisions without concern of how to integrate the applications and the database.  

Inherent to the database and application server is a workflow component that provides a flexible business flow infrastructure that can support applications developed on the Oracle platform.  The COTS workflow capability allows for a stable, repeatable, and easily configurable process flow without many of the challenges and administrative burdens created by custom developed solutions.

Oracle9iAS allows developers to:

· Build dynamic web sites and Internet applications;

· Create personalized portals;

· Make sites and applications accessible from both traditional browsers and any mobile device;

· Run any web site 3-10 times faster than any other application server;

· Extract and share business intelligence;

· Manage the Web infrastructure;

· Integrate data, users and business applications;

· Collaborate with stakeholders.

Oracle9i Application Server is available in two editions, Standard and Enterprise.  The Standard Edition includes the following components:

· Oracle HTTP Server Powered by Apache

· Oracle9iAS Developer Kits

· Oracle Internet File System

· Oracle9iAS Portal

· Oracle9iAS Unified Messaging

· Oracle Advanced Security (licensed separately)

· Oracle Enterprise Manager (console only)

The Enterprise edition includes all the components in Standard Edition and the following additional components:

· Oracle9iAS Cache

· Oracle9iAS Forms Services

· Oracle9iAS Reports Services

· Oracle9iAS Discoverer

· Oracle Internet Directory

· Oracle Workflow

· Oracle Gateways (licensed separately)

· Oracle Enterprise Manager (console and Management Server)

The sum of the database and application server components provide a foundation to continue systems development and integration.  All data can be archived, indexed, and searched from within an integrated data management environment without artificial silos created by file servers.  The additional security features provided by the Oracle database and supporting tools fit within P&R’s desired end-state for security and system integrity.

Microsoft

Microsoft applications are significantly different from Oracle, in that they are not out of the box tools that can be overlaid on its database for easy configuration.  There are no applications per say that can be configured for use by the department.  There are, however, a variety of tools and applications that utilize a Microsoft back-end SQL database to support the functionality of the application.  These applications are in most cases interchangeable with Oracle databases.  In short, utilization of Microsoft as an enabling technology would call for a series of integration points among various applications, portals and capabilities.  Later in this section, the use of Microsoft as a foundation for custom development will be made more apparent as the systems utilized by the Air Force and Army are reviewed.

The preponderance of P&R’s development in the Microsoft environment has been local MS Access databases that are not web-enabled.  While MS Access could be web capable, the searchability, security and efficiency of the database is not robust enough to support the department’s needs.  The larger enterprise version of Microsoft’s database is SQL Server 2000, which is more analogous to the Oracle Enterprise edition databases.  Currently, no development has been pursued on the SQL Server platform, nor would it make business sense to incorporate another technology to upsize the existing MS Access databases.  Microsoft provides like components to the Oracle products outlined above, though there are more individual packages that would have to be integrated to produce a less robust capability.
3.3.2   
Toolset Areas

There are a number of off the shelf toolsets or methodologies that support functions that are analogous to the findings and challenges identified in Section 2.0.  While some of these capabilities are derived from commercial sector practices, there are crosscutting tools that meet the same business functions resident in the public sector.  The following high level overviews are designed to expose the reader to methodologies or product areas that are available and able to be tailored to the issues described in Section 2.  It also provides background for the toolsets that will be further described and mapped to challenges later in this section.

CRM

CRM is a customer-focused strategy aimed at anticipating, understanding and responding to the needs of an enterprise's current and prospective customers. The objective of a CRM strategy for the public sector is to optimize organizational efficiency and customer satisfaction.  CRM solutions consist of the hardware, software and services deployed to support customer-facing processes that enable organizations to analyze, manage and alter the relationship between external customers and the organization.  In their most extensive implementations, the solutions enable organizations to: capture customer data from across the enterprise; consolidate all internally and externally acquired customer-related data in an integrated data repository; analyze the consolidated data; distribute the results of the analysis to various constituents of the extended enterprise and use that information when dealing with the customer’s needs.  In the public sector, most of the CRM applications are focused on e-government activities. CRM represents an important part of the transformation phase of e-government.  Over time, CRM tools can be used to improve customer service, redefine interactions with public sector organizations and tear down the walls between agencies to provide an enterprise view of available data.
Web enablement and integrating business intelligence and knowledge management data mining capabilities are critical applications used to visually access the data that is typically stored in legacy databases.  In the short to midterm, CRM deployments focus on integrating the following:

· Individuals and teams within the same business unit

· Different business units or functions

· Data from multiple customer touch points

· Data from legacy customer-facing processes

Within one to two years, Gartner Dataquest anticipates that CRM solutions will become integral to knowledge management systems. The objective at this stage of the CRM evolution is the integration of front-end customer-facing processes with back-end processes over the entire business flow. In this context, access to organizational data (as a challenge highlighted in Section 2 of this White Paper) was identified as a critical path to information sharing within and external to the department.  In its current form the majority of this data is segregated in stove piped systems and program-specific information systems. In order to improve upon the department’s information gathering and sharing requirements, these barriers must come down. In the current data centric environment the branches increasingly need to work with one another to be more effective in their own duties. For example, there has been an increase in data sharing among the branches through the implementation of spreadsheet transfers between local databases. The processes might be improved through the implementation of a common data store which provides data access through CRM applications.  

In order to make CRM effective, there needs to be a through evaluation of each customer touch point at the intersection of the business process in which it occurs, the business processes it affects and the type of data generated. This will enable the department to understand the structure and flow of data acquisition and dissemination throughout the actors in the PPBS process flow. To make CRM tools work as they are designed, organizations must be able to document business processes, redesign workflow and create new methods of customer contact and information sharing. This will enable the department to tear down the data walls that separate the branches and focus on customer-centric (rather than branch-specific) functions. For example, activities that are required to submit Civilian Personnel UIC and PE spreads to RFO could use a CRM type application to make adjustments to their numbers through an online capability rather than continually filling out spreadsheets.  The database will manage the numbers and track changes over time, perform calculations, and generate reports without multiple file transfers and data manipulations.

The Project Team believes the capabilities inherent in CRM methodologies and toolsets are germane to the P&R environment relative to its customer-facing role.  However, the department’s functional business processes would have to be significantly restructured to enable the capabilities provided by CRM to reach its maximum potential.  At this point, the evolution of CRM applications does not provide a clear mapping to P&R’s functional business process. However, the philosophy and methodologies that CRM provides can provide valuable approaches to data and content management as it relates to customer feedback and accessibility to information.

Collaboration

Collaborative information management tools provide users with the ability to work and interact in real-time environments to encourage cross-functional understanding and discussion.  Collaboration can take multiple forms, but generally involves a real-time connection by taking control of the Web page while speaking on the telephone with one or several individuals at multiple locations and leading them through the documents and applications on the Web that originate either from the originating organization or the customer. Conferencing and seminar products are other useful collaborative Web offerings.
When workers look for the means to collaborate with their colleagues, if they do not have the option of face-to-face contact, they will likely use the telephone or e-mail.  Organizations now have a number of ways to extend the collaboration options available to its personnel.
Collaboration services promoting both asynchronous and real-time unstructured knowledge exchange have largely been ignored. In-context collaborative services will: 1) facilitate problem troubleshooting/resolution; 2) enable new ideas to cross-organizational boundaries; 3) provide rich feedback documents on issues and other relevant tasks. In addition, collaborative services will provide an environment that will fuel transactions and facilitate trust.  Below are several areas where collaborative tools might be utilized:


Distance learning:  Uses synchronous and asynchronous tools to create an online classroom that can be used to create a geographically independent learning extranet for department personnel and others interested in learning about the specific department processes.

Teamware: Enables users to easily create collaborative spaces for project teams, offer file sharing, document management, task management, calendar services, discussion databases, etc. Teamware services will enable organizations to work with their partners in a secure, asynchronous fashion over the Web and encourage coordination across the branches and the organizations.

Discussion databases: Discussion threads can be used extensively to field questions, generate dialog, and disseminate information.  Content can then be managed to track trends, receive insightful customer feedback and archive information for future retrieval.

Data conferencing: Can be used for joint project work requiring application sharing, as well as for meetings (i.e. virtual meeting for SME’s and Action Officers to assist in reducing travel, etc.) in which personnel will need to see common content (e.g., PowerPoint slides). A subset of Data Conferencing is Teleconferencing which could be in conducted in the form of traditional Video Teleconferencing over a phone line or web-based conferencing with a digital camera peripheral device and microphone.
Collaborative tools allow people in geographically dispersed locations to work in a virtual way to promote a better flow of information and cooperation.  There is technology in the marketplace to provide such simple functionality as providing an on-line presentation to working simultaneously on the same document and communicate using both voice and video aides.  There are a wide range of tools available in the collaboration market that could be well utilized to meet many of the needs of the department.

Document Management

For the purposes of the assessment, the overall topic of document management can be broken into two subsections:  file management and document imaging.  Each of these topics addresses the real world problems that confront any organization that is responsible for both producing and collecting a significant amount of information.

File management provides for the maintenance of stored documents that have been scanned into a file or created via word processing, spreadsheet or other applications. File management applications and middleware products integrate library services, document manufacturing and document interchange with critical business process applications.  The term “integrated,” describes the submersion of file management from an end-user application to a network-based service integrated with the full complement of end-user personal productivity and retrieval functionality. A file management system provides a secure, seamless and consistent entry point into the document repository from the applications the user "lives in" during the working day. (i.e. Internet browser) 

Complementing file management is document imagining.  Document imaging is the online storage, retrieval and management of electronic images of documents. The main method of capturing images is by scanning paper documents. Document-imaging systems replace large, paper-intensive operations in that users on a network can electronically share documents. Workflow automation can control document routing in a more efficient manner than the current paper intensive processes can.  
Overall a solid document management system consists of three main components and traits as described below:

· Library Services include check–in and check-out, version control, document database, search and retrieval, records management, foldering and security.

· Document Manufacturing includes workflow management, configuration management, navigation and markup tools, capture and recognition, intelligent objects and message-based project management.

· Document Interchange includes product suite, compound document structures, object middleware, file-format conversion, neutral interchange formats and language translators.

Accounting for these factors and issues will assist in producing a solid approach to document management and storage in both software selection and implementation stages.  The key to making the document management tool an effective part of the larger solution is to provide for user friendly ways to capture, store, index and retrieve the information.  Successful document management solutions allow users to capture the information easily so that there are no additional tasks associated with contributing content to the database.  As content is added, there also needs to be common sense, easy to use approach to indexing the documents and storing them electronically, while also maintaining version control.  Finally, personnel must be able to access the documents as simply as possible leveraging web-based methods or other technologies that are familiar to the user.  The main point here is that the act of storing and retrieving documents in a central data store should not cause any additional work for the users.  Document Management needs to be the byproduct of everyday tasks and not a task all in itself.

Financial Management/General Ledger (GL)

General Ledgers are complete financial management systems designed to record transactions, maintain account balances, and create financial reports or statements.  Transactions can be entered directly into the GL through a browser GUI or interfaced from other source systems.  General Ledgers enable global data management; they are a comprehensive financial management solution that dramatically enhances financial controls, data collection, information access, and financial reporting throughout an organization. 

A GL can provide tremendous flexibility for managing and streamlining accounting processes through extremely versatile chart of accounts and accounting calendars. Typically GL designs recognize that each enterprise has specific and unique needs for custom data capture and user interface adaptability.  With the capability afforded by a flexible GL accounting structure, the need to create a custom developed financial solution can be offset by the ability to configure a system that supports the budget formulation and budget execution needs of any organization.  Within the context of the PPBS process, the GL should provide an open architecture that can be seamlessly interfaced with other data sources while providing data integrity measures which allow for data reliability and validation of data transfers into the system. 

The key features required of a GL include an integrated ledger architecture that guarantees data integrity, auditability, and financial controls. A GL should simultaneously maintain all financial balances--including actual, budget, summary, foreign currency (if required), statistical, and average balances--in a single balanced ledger. A GL should also automatically synchronize journals, detail balances, to summary balances using its inherent posting processes. It should also provide concurrent updates all balance types with a single posting process, rendering reports immediately available and always accurate. From a usability perspective, a GL should incorporate feature-rich graphical user interface that has easy to learn intuitive windowing, mouse actions, icons, and built-in drilldowns to allow transactions and inquiries to flow naturally and quickly. 

The General Ledger should support a wide variety of journaling functionality; including recurring, reversing, statistical, skeleton, and allocation journals. All journals should be validated on-line during journal entry so that account combinations, batch totals and journal totals are immediately verified. On-line validation enables analysts to quickly correct the data they enter without running a separate batch process. This benefit increases productivity and staff efficiency as it prevents repeated data correction cycles common to systems that validate data during batch processing. 

We believe that the capabilities inherent to a GL could significantly improve the financial data management, integration, and reporting challenges discovered in Section 2.0.  The GL would serve as a basis for improved budget formulation and execution tracking as well as data modeling and cross-branch interface requirements.

Portal/Knowledge Management

"Enterprise Information Portals are applications that enable organizations to unlock internally and externally stored information, and provide users a single gateway to personalized information needed to make informed business decisions. " They are: ". . . an amalgamation of software applications that consolidate, manage, analyze and distribute information across and outside of an enterprise (including Business Intelligence, Content Management, Data Warehouse & Mart and Data Management applications.)"

Here are a number of essential characteristics of EIPs: 

· Use both "push" and "pull" technologies to transmit information to users through a standardized web-based interface; 

· Provide "interactivity" – the ability to " ‘question’ and share information on" user desktops; 

· Exhibit the trend toward "verticalization" in application software. That is, they are often "packaged applications" providing "targeted content to specific…functions;" 

EIPs integrate disparate applications including Content Management, Business Intelligence, Data Warehouse/Data Mart, Data Management, and other data external to these applications into a single system that can "share, manage and maintain information from one central user interface." An EIP is able to access both external and internal sources of data and information. It is able to support a bi-directional exchange of information with these sources. And it is able to use the data and information it acquires for further processing and analysis. 

Content Management capabilities provide for the processing, filtering, and refining "unstructured" internal and external data and information contained in diverse paper and electronic formats, archive and often restructure it, and store it in a repository (either centralized or distributed). Business Intelligence tools access data and information and through Querying, Reporting, On-Line Analytical Processing (OLAP), Data Mining, and Analytical Applications provide a view of information both presentable and significant to the end user. Data Warehouses and Data Marts are integrated, time-variant, non-volatile collections of data supporting DSS and EIS applications, and, in particular business intelligence tools and processes. And Data Management Systems perform Extraction, Transformation and Loading (ETL) "tasks, clean data, and facilitate scheduling, administration and metadata management for data warehouses and data marts." 

The Shilakes and Tylman definition of EIP, provided above, is an attempt at a comprehensive definition, emphasizing both the basic functions of an EIP, and the subsidiary applications that are presently converging to produce EIP products and applications.  The capabilities presented by a centralized Portal, the background data management tools, and front-end BI tools provide the gateway or desired paradigm view into data that will be managed in an integrated approach to P&R’s challenges.

Business Intelligence Tools

Business Intelligence suite (BI) products address the needs of users for "common" BI functionality with ad hoc database query, reporting and online analytical processing (OLAP) viewing, and are typically delivered via a Web browser interface. Terms such as "BI portals" and "enterprise reporting" are also used to describe this class of functionality. Often these terms are used to describe Web-based Enterprise Business Intelligence Solutions (EBIS) functionality, which can be either intranet- or extranet-deployed. 

The trend toward web-based application data analysis has served as catalysts for extensive deployment of BI tools and applications, reducing both the direct (e.g., license fees and maintenance) and indirect (e.g., training and support) costs associated with implementation. This serves as a foundation for BI technology and applications and has a positive effect on internally and externally focused BI initiatives, minimizing resistance to deployment and reducing implementation times. With more reliable sources of data (e.g., enterprise resource planning and data warehouses) and more sophisticated and demanding users, BI products are being deployed to meet internal demand for better end-user access to data, analysis and "reporting." Analysis of click stream data, generated by business transactions and accumulated by Web sites, is becoming an important source of user feedback on how tools are being employed through a portal. 

There are three major characteristics to be considered when selecting a business intelligence tool outlined below:

· Scalability: Distributed architecture, Load balancing/fail over support, Extranet, intranet and Internet support 

· Usability:  Multiple user styles, Common user objects, Interoperable/interchangeable components 

· Manageability:  Common infrastructure, Scheduled processing, Security, Administration 

Another major factor in selecting a business intelligence tool is On-Line Analytical Processing (OLAP) applications that enable users to easily identify, analyze, model, budget, forecast, and report on information stored in a data store without additional data entry. As an example a General Ledger would use a relational data model (ideal for transaction processing and pre-defined reports), while an OLAP tool uses a multi-dimensional data model (ideal for on-line analysis). The automated flow of information between the two applications allows users to take advantage of the best of both capabilities: the GL maintains and reports on account balances and the OLAP tool is used to analyze financial data. If the two applications are integrated users could write the budgets developed in the OLAP tool back to the General Ledger. 

Conclusion

The tools, concepts, and assessment factors presented above were provided as an overview of current approaches and best practices in data management.  In the case of CRM, the commercial sector toolsets have not evolved to a level that public sector processes can be easily mapped.  However, the concepts and methodologies provide important customer facing lessons learned.  On the other hand, the General Ledger has been specifically tailored to meet public sector requirements.  The configurable structure of a GL is designed to fit variable business processes without time consuming, often costly approaches taken to custom develop database structures to fit the process.  These ideas will be addressed in Section 3.3.4 as the challenges described in Section 2.0 are mapped to available toolsets and capabilities.
3.3.3   
External Tools and Data Sources

The following data stores currently, or are projected to, provide valuable data sources to support the department’s PPBS process.  These synopses are provided for consideration, as future required sources are examined.

SMARTS

SABRS/Manpower Analysis and Retrieval Tool (SMARTS) is a DFAS-KC replicated version of SABRS data that is maintained in an Operational Data Store (ODS) external to the SABRS mainframe.  The SMARTS ODS is an Oracle database that maintains transactional budget execution data that is refreshed on a regular basis and is accessible through a web-based Cognos query tool.  The current version of SMARTS provides summary level data, but will eventually provide more detailed information once the server environment on which it is maintained is upgraded in the near future.  The significance of the ODS is its ability to provide data through a GUI query tool without having to use the standard SABRS 3270 terminal.  The ability to provide feedback into the Program Planning phase and the Budget Formulation phase of the PPBS cycle will be enhanced through the use of data made available by the tool.  Currently, the cycle times for processing queries on SMARTS data is not optimal for immediate feedback because of the capacity of the server, though it should be enhanced as the system is migrated to more powerful servers. A potential solution to this challenge may be the inclusion of SMARTS data into an internally managed data warehouse within the architecture proposed in Section 4.

PBIS

The Program/Budget Information System is designed to provide users the latest Department of the Navy Program and Budget decision data through a single web-based interface that provides data query, report generation, and OLPA analysis capabilities.  The initial operational version will receive and report on data from existing program and budget databases (WinPAT and NBTS) on a real-time basis.  The later version will include data update capability, thereby providing the foundation for the eventual replacement of both WinPAT and NBTS.  The follow-on version of PBIS will include the transactional system which will be a platform to build additional Budget Formulation and Budget Execution applications, and would require expansion of the system to include additional data elements and specialized interface software.  The ultimate goal is for PBIS to become the sole database system for PPBS information for the DoN.  PBIS will support a diverse user base - from the Executive who requires summary level data, to the Analyst building the POM or Budget.

MCTFS

The Marine Corps Total Force System provides regular feedback to the Manpower Budgeting process based on information about the number of Marines in specific Grades, locations, and special pay categories.  The current hard-copy reports generated from the MCTFS mainframe are used as component inputs into the computations made to calculate the funding required to make the SABRS commitment and obligation transactions that fund the Active and Reserve pay and allowances twice per month.  MCTFS has a similar replicated data store built on an Oracle database referred to as the Operational Data Store (Enhanced).  Data from the ODSE could be used to provide the same data electronically that is presently aggregated manually from wide carriage computer printouts.  The data could be more easily collected, aggregated, reported on, and stored for forecasting and trend analysis purposes. 
TFSMS

The Total Force Structure Management System will provide an integrated consolidation of the current processes used to manage four legacy applications that provide source data into the Manpower input and output reporting requirements in the PPBS process.  TFSMS will provide a single, accurate and authoritative system for Force Structure Management that provides for data collection, validation and reporting functions currently done by the Table of Manpower Requirements System (T/MR), the Manning Level Process (including Troop List and Authorized Strength Report (ASR)), and the LMIS. In addition to replacing the functionality of these legacy systems, the system will support:  upstream and downstream processes within the Combat Development Process; improve resource utilization by linking personnel and equipment needs to a units’ mission; increase data integrity, visibility and accuracy; dramatically reduce cycle time for change requests; leverage current and planned IT investments and infrastructure, and supports the analysis of alternatives (including cost information) for concept based requirements.  TFSMS will enable: the collection, validation and analysis of Force Structure information; the analysis of alternatives (AOA) and “what-if” scenarios supporting the generation of force structure needs; the automation of change requests to force structure via workflow and the resulting “in-transit” visibility of those change requests.  

Additionally, the solution provides for the automated hand-off and integration to the Marine Corps Resource Allocation, Material Life Cycle Management and Human Resource Development processes. In terms of the systems architecture that will be presented in Section 4, TFSMS will provide manpower inputs to the PPBS process, resource modeling and analysis capabilities for manpower and material requirements, and support visibility into unit manpower and material drivers.  The web-based system is being developed on COTS tools based on the Oracle Supply Chain Management application supported by its standard workflow engine, Oracle Portal, as well as Decision Support applications that include Oracle Discoverer Reports and Oracle Express Objects.

FIMS II

The Financial Information Management System II is a combination COTS/ GOTS application that is being implemented by MARCORSYSCOM.  The COTS portion of the system is based on the Oracle US Federal Financials General Ledger (OGL) for funds management, allocation, funding request management, and budget execution management and reporting.  FIMS II is currently configured to support the budget management of O&M, PMC, PANMC, RDT&E, NGREA, and inter-departmental funds executed within MCSC.  There will eventually be a FIMS II to SABRS interface that will allow for commitment, obligation, and expense transaction processing.  The Oracle Business Intelligence toolset is used for online OLAP analysis, reporting, and modeling of the data managed in the GL.

The GOTS front-end to the FIMS II system is powered by the Expanded Electronic Procurement Generator (EEPG), which is based on the Procurement Request Builder (PR Builder) that has been fielded across the entire Marine Corps.  The EEPG provides web-based access for users to input all of the fields required to populate funding documents, MIPRS, travel orders, and Requests for Contractual Procurements.  The forms also provide the capability to upload Statements of Work and any other supporting documents required to process the procurement transaction.  Once the funding requests are validated against the account structure in the General Ledger and fiscal line of accounting is applied, the document is routed through an internal workflow engine within the EEPG application.  Once the request is approved, based on an examination of all required data fields, the data is flowed to the requisite instance of the Standard Procurement System through the Universal Interface (UI).  The UI is an integration broker solution that is used to manage data transformations, data transport, guaranteed delivery and conflict resolution notification.

While the sum of the parts of the FIMS II application provides an extremely powerful tool for budget management, the applications can also operate independently.  The EEPG can perform its function without the funds check capability, and the OGL can be used to conduct funds management and analysis without the “order-entry” capability contributed by the EEPG.  The application will be operational for FY02 and will be the sole system for the internal and external management of MCSC funds.
SDE
The Shared Data Environment will be an integrated data warehouse the will consolidate the management of critical logistics data.  The approach is to incorporate current technology and data warehousing methodologies that will enable an enterprise level aggregation and integration of strategic business information for use by planners and decision makers.  Current technological capabilities coupled with evolving USMC operational and business needs, fuels the demand for more timely and accurate information.  As a result, the rapid development of a SDE, using best commercial business practices, is required to meet USMC CSS operational objectives.  The ability for decision makers and analysts in the PPBS process to access the data that will be available in the SDE will contribute to enhanced modeling and assessments required within the resource allocation process. 

TFDW

The Total Force Data Warehouse (TFDW) is a repository of historical data and a set of decision support tools that will permit Manpower Planners and Analysts to develop the analysis that supports strategic decisions made about accessions, training, promotions, and retention. Although this warehouse will eventually be fed from a number of legacy systems, for the initial active duty pilot, the source system will be the Marine Corps Total Force System (MCTFS). Ten years of historical data will be loaded to the pilot from two MCTFS extracts - the Headquarters Master File (HMF) and the Stats file. Commercial Off-the Shelf (COTS) software will be used to analyze data in the TFDW and to generate reports from the warehouse. The active duty pilot will be developed for the approximately 20 users in the Officer Plans, Enlisted Plans, and Programs and Budget sections of the Manpower Plans, Programs, and Budget Branch of the Headquarters, Marine Corps Manpower and Reserve Affairs Department.

3.3.4   
Mapping Findings to Technologies, Toolsets and External Sources

In Section 2.2, the findings and information management challenges of the department were documented.  These findings provide anecdotal evidence of areas of concern across the department.  In the beginning of Section 3.3, a recommendation was made of a series of toolsets and methodologies that could be used to meet many of the requirements stated earlier.  This next section will provide linkages between the toolsets and the findings to provide a clear mapping of the types of problems that can be addressed by the toolsets described.

Table 3.3 will present the toolsets, which can address the Business Flow Findings provided in Section 2.2.1.
	Finding
	Example
	Toolsets

	No automated approach to routine workflow management across the department and no consolidated approach to multi-functional taskings
	· Individuals who are tasked via IRS, PDS and e-mail must access all three systems in order to receive all taskings

· RFR routes GAO documents for comment via hardcopy in guard mail

· Congressional data and reports are routed via e-mail

· RCA manages a stand alone tasker database with no department wide visibility
	Document Management

Workflow

Portal/Knowledge Management

	Multiple document staffing procedures exist and there is no single method of tracking staffing actions, to provide in transit visibility or to capture discussions


	· RPJ staffs documents downloaded from JCPAT (both classified and unclassified) via e-mail and does not archive or track changes

· RPA (MROC) staffs document to the same staff sections as RPJ

· RFC staffs marks and PBDs for reclama via IRS

· No version control mechanism exists as documents are staffed across the department

· Changes in documents are managed manually without any automatic conflict resolution

· RFO CivPers requires field activities to provide a PE/UIC spread of labor dollars in order to track the funding at the higher level
	Document Management

Collaboration

Workflow

Portal/Knowledge Management

	Limited access to organizational data and personnel administrative procedures, resulting in a largely manual administrative process with little user feedback


	· RCA uses Digital Sender to archive files in an MS Access database that is not available to department users

· There is no self-service capability in completing personnel admin tasks, they are completed on an ad-hoc basis with RCA assistance

· Multiple sources (Lotus Notes DB, Access DB) are used to maintain department information such as biographies, phone roster, fitness reports, etc.
	Portal/Knowledge Management

Document Management

	Data retrieval is reactionary rather than consistently managed


	· No common data store of accounts by financial position

· Data calls for information and funding requests are not managed consistently

· SABRS/SMARTS access is limited when execution data is required or would provide additional analytical information

· RPA issues wide data calls both inside and outside the department when an assessment is needed
	Database Integration

Business Intelligence Tools

	Redundant process of routine reporting results in a lack of consistent and up-to-date program narrative and information


	· Multiple branches, including RFC, RPD, RFO maintain individual Brain Books which contain significantly similar data

· Brain Books are produced from scratch each year, but the template and inputs are repetitive year to year

· Inputs for RFC’s “18 Questions” are available from multiple sources with no central data point or manager

· No electronic archiving of PBD/PDM and other source data
	Portal/Knowledge Management

Document Management

Database Integration

	Lack of centralized scheduling


	· RPJ manages a calendar for JROC in a MS Word document

· Branch and leadership calendars are managed in MS Outlook

· RPD publishes the POM briefing schedule in PDD
	Portal/Knowledge Management

	Marginal customer interaction on results of PPBS process
	· Program sponsors and field activities are informed about budgeting and resourcing decisions in multiple formats

· OpBud holders are pushed budget data by RFO via a e-mail and spreadsheet

· OpBud holders also do not have the ability to access program data to ensure budget traceability
	Portal/Knowledge Management

Database Integration

Workflow


Table 3.3:  Business Flow Findings, Examples and Toolsets

Table 3.4 will present the toolsets, which can address the Data Management Findings provided in Section 2.2.2.
	Finding
	Example
	Toolsets

	No closed loop, common data source to provide end-to-end fiscal visibility
	· As RPA prepares Program Assessments, they must go to multiple data sources to get a full position of a program

· RF leadership is unsure of data currency and the linkage of this data to the relevant budgetary phase

· RFC does not automatically draw funding data into “18 Questions,” but depends on Program Sponsors to provide this data

· Civilian Pay execution data is collected by RFO from multiple sources within civilian pay systems and a monthly data call to the field
	Database Integration

General Ledger

Business Intelligence Tools

	Manual data manipulation, translation and entry does not present a full and most current picture of the Marine Corps position across the department
	· Monthly, RFM manually translates MCTFS print-outs to perform manual obligation and execution transactions in SABRS

· RFC converts NBTS report into CATS, which is passed to BTS and eventually to PDS

· RFO CivPers manipulates extracts from DCPDS and WYPC into MS Access to perform costing, provide input into OP32, and produce ceiling tracks

· RFO CivPers also requires field activities to translate labor requirements into a UIC report by PE and GS/WG, RFO then inputs into MS Access

· Manpower budget cost model and timing is disconnected from POM development process and timing, reporting for budget process and POM process are completely different since neither is utilizing the same data source
	Database Integration

Business Intelligence Tools

	No audit trail to ensure that as data is updated in each of the multiple sources in which it is stored
	· Each time data is changed in BTS run by RFO, no remark is made to stamp by whom and when a change is made

· Each branch maintains spreadsheets of “memo” entries of program changes from cycle to cycle
	Database Integration

General Ledger

Business Intelligence Tools

	No consistent data storage method in the department and data that is stored on file servers is un-indexed and non searchable across the department
	· RCA is assisting several branches in digitization efforts utilizing Digital Sender, but the storage of the data is left to the branches, data is “stove piped”

· RFC maintains Congressional testimony and documents on a file server utilizing Windows file search for searchability

· MROC uses the production instance of PDD to store archived documents, while the Concepts and Issues compilation is managed and stored in developmental instance of the database

· RPD uses PDD to store POM related documents

· RFM maintains MCTFS reports in unsearchable, paper files

· RFO utilizes three databases to manage formulation, CivPers, and execution data
	Portal/Knowledge Management

Document Management

Database Integration

General Ledger


Table 3.4:  Data Management Findings, Examples, and Toolsets

Table 3.5 will present the toolsets that can address the Systems Development Coordination Findings provided in Section 2.2.3.

	Finding
	Example
	Toolsets

	Low awareness and/or access to data sources available to members of the department
	· RPA is unaware of SMARTS as an execution data source and also do not have access to SABRS

· PDD/PDS have document management capability only utilized by RPA, RPJ, and RPD

· RFM maintains a MS Excel spreadsheet that could be converted by RIM to MS Access
	Portal/Knowledge Management

Database Integration

Document Management

	Personnel spend a large amount of time manipulating and locating data rather than providing analysis of the data 
	· Data input for NAVCOMPT marks are pushed from RFC to RFO via a spreadsheet that must then be loaded into BTS, then a query must be run to accurately reflect changes and provide a new baseline

· WinPAT provides rolled-up Investment controls to the department that must then be rolled down for use by RPD in PDS

· At the beginning of a POM cycle, data from RFO’s BTS must be fed into PDS through a manual upload facilitated by a spreadsheet, the converse is true when POM outputs must be provided to RFO to support BTS

· RFO CivPers hand inputs data into forms to be provided to NAVCOMPT
	Database Integration

General Ledger

Business Intelligence Tools

	No coordinated approach to management of multiple database formats and platforms
	· Oracle database supporting PDS is managed by RIM

· Current versions of IRS and the UPL are currently managed in Lotus Notes, with redesigns migrating the systems to Oracle databases

· BTS is managed by RFO, and built in MS Access

· RFM manages an Excel spreadsheet that contains the military pay formulas for manpower costing, currently being migrated to MS Access

· RFC maintains CATS which holds the Side-by-Side as well as current budget position data which is also used by RFO in BTS

· CivPers data is managed in a database separate from BTS

· Multiple branches are utilizing file servers (x:\ drives) that are not joined and access to branch specific drives must be granted by RIM
	Database Integration

Workflow

General Ledger

Document Management

	Multiple web pages are maintained across the department- RIM supports the web servers but there is not a centralized web or content manager
	· RFC manages the content on its own internal and external website

· JROC/MROC have a view into the PDD database and a customized web GUI

· Bulletin boards with POM information are on both PDD and PDS, and content is maintained by RIM utilizing MS FrontPage and HTML coding

· RFR maintains the content on its own web page with audit and other information

· RIM coordinates the development of the department’s internet website 

· Across these websites, there is no unified search capability to present a picture across the branches
	Portal/Knowledge Management

Database Integration

	No centralized data element management and ownership
	· PEN restructuring is being led by RIM

· MCPC is coordinated and provided by RPD

· AG/SAGs and formats are provided by DON

· Data elements in SABRS are owned in execution by RFO, but RFL supervises the implementation of data elements in SABRS through coordination with DFAS-KC
	Portal/Knowledge Management

Database Integration


Table 3.5:  Systems Development Coordination Findings, Examples, and Toolsets
3.4   
3.3 Commercial Off the Shelf (COTS) Options

This section will address a range of commercial vendors that are active in the application market space as outlined above. The use of commercial off-the-shelf (COTS) products as elements of larger systems is becoming increasingly commonplace. Shrinking budgets, accelerating rates of COTS enhancement, and expanding system requirements are all driving this process. The shift from custom development to COTS-based systems is occurring in both new development and maintenance activities. If done properly, this shift can help establish a sustainable modernization practice. This approach has been verified through the Software Engineering Institute’s COTS-Based Systems (CBS) Initiative is addressing the challenges of assembling systems from pre-existing components and of modifying legacy systems to take advantage of a CBS strategy. 

Using "Commercial Off-the-Shelf" (COTS) software components to build systems has been proposed as a means of developing software with reduced risk and cost while increasing functionality and capability of the system. Building a system based on COTS components involves buying a set of pre-existing, proven components, building extensions to satisfy local requirements, and gluing the components together. The advantages are that the COTS components are honed in the competitive marketplace resulting in increased capability, reliability, and functionality for the end user over what would be available from custom built components. COTS software components from different vendors are expected to be integrated easily, because of open architecture designs, pre-existing API’s, coupled with support extensions and tailoring to local requirements.

The next section of the document will present a range of COTS products that are available to meet the toolset requirements identified in Section 3.3.  It is important to note that the toolsets presented below are a mere cross-section of the tools available, and should not be considered a final software comparison.  Any software comparison that might take place during a requirements definition phase would consider a wider range of products and assumptions than provided in this section.

3.4.1
Vendor Analyses in Each Toolset Area

Collaboration
The Project Team recognizes the MS NetMeeting is a toolset available through NMCI, however there was a desire to present another product for comparison purposes.

Open Text’s Live Link

Livelink provides a highly scalable and comprehensive collaborative environment for the development of Web-based intranets, extranets, and e-business applications. Livelink utilizes the Internet, and makes dynamic collaboration a part of every business process, removing organizational and geographical barriers.  Entirely Web-based, Livelink delivers an integrated set of enterprise services directly to your desktop—including document and knowledge management document and knowledge management document and knowledge management document and knowledge management, virtual team collaboration, information retrieval, business process automation, electronic forms, event notification, and rendition support. 

Deployable out-of-the-box, Livelink allows organizations to store, share, and manage critical information and processes.  These services can be further leveraged using myLivelink, Open Text’s Collaborative Knowledge Portal solution. myLivelink provides users with a single point of access to a wider range of resources—including the Internet, extranets, intranets, and enterprise business systems. 

Livelink is an off-the-shelf application that can be deployed and used without customization. It is highly extensible, supporting Java, XML, and PDF, with optional activators for Notes, SAP and others. It has a Web infrastructure, and all the functionality, including administrative functionality and workflow design, is accomplished through a standard Web browser, which solves cross-platform interoperability. Livelink is scalable and will handle many document, as well as other object types, e.g., text, workflow tasks, discussion threads, news feed projects and images. It has project management/collaboration and group scheduling capabilities. Many of the features that extend Livelink beyond its core document management capabilities are optional. In addition, for enterprises wishing to integrate Livelink repositories with other repositories and knowledge bases, support is provided to individual customers depending on demand. Livelink does not support integration with Microsoft Exchange repositories (which presents difficulties in the context of the Marine Corps), and its integration with Lotus Notes/Domino is unidirectional (i.e., Livelink users can search and retrieve information from Notes, but Notes users cannot access Livelink repositories). Furthermore, Livelink does not provide search capabilities such as pattern recognition, linguistic analysis, automatic document categorization and visualization capabilities. 

NetMeeting

NetMeeting provides conferencing and collaboration functions in a complete, integrated package for the Internet or corporate intranet.  NetMeeting software is also deployed standard with Windows 2000 SP2.  The inclusion of NetMeeting and how it will function within NMCI seat will have to be evaluated in the future.  The following standards-based capabilities are integrated into NetMeeting: 

· Video and Audio Conferencing:  NetMeeting's audio and video conferencing features let you communicate with anyone on the Internet who has the application installed and supported.  

· Whiteboard:  The whiteboard lets you collaborate in real time with others via graphic information.  

· Chat:  Chat lets you conduct real-time conversations via text, with as many people as you like. 

· Internet Directory:  The Microsoft Internet Directory is a Web site provided and maintained by Microsoft to locate people to call on the Internet. 

· File Transfer:  File transfer lets you send one or more files in the background during a NetMeeting conference. 

· Program Sharing:  NetMeeting's Program Sharing feature lets you flexibly share multiple programs during a conference and retain greater control over the way they're used. 

· Remote Desktop Sharing:  Remote Desktop Sharing lets you operate a computer from a remote location. 

· Security:  NetMeeting uses three types of security measures to protect your privacy. 

· Advanced Calling:  This feature gives you the flexibility to send a mail message to a NetMeeting user or initiate a NetMeeting call directly from your mail address book. 

· Multipoint Data Conferencing:  With NetMeeting's comprehensive suite of data conferencing tools, you can collaborate and share information with two or more meeting participants in real-time. You can share information from one or more applications on your computer, exchange graphics or draw diagrams with the electronic whiteboard, send messages, or record meeting notes and action items with the text-based chat program, and send files to other meeting participants using the binary file transfer capability. 

· Internet Telephony/Audio and Video Conferencing:  With a sound card, microphone, and speakers, NetMeeting lets you talk to business associates over the Internet or corporate intranet in real-time. With a video capture card and video camera, you can send and receive video images over the Internet or corporate intranet for face-to-face communication during a meeting. You can receive video even if you do not have a camera connected to your computer. You can also use the video conferencing capability to take a snapshot with your video camera and place the image on the whiteboard for discussion or markup. 

Document Management 

There are a number of types of products that support document management.  In the cases below, each application provides separate yet complementary capabilities that support different aspects of the challenge.

Oracle Internet File System 

Oracle IFS is a file system and development platform that runs as part of the Oracle database.  The IFS looks like a standard file system, organizing files into hierarchies of folders, as a user would be used to in a standard MS Windows Explorer view of a directory structure.  The difference is that IFS stores information in a relational database, which provides benefits not possible through storage on a typical network file server. Because the data is stored in a database there is enhanced file access, storage reliability, manageability, extensibility, and data integration.  Managing files works hand in hand with the content management features built into Oracle Internet File System. 

Oracle Internet File System simplifies the work of the system administrator. Rather than administering different server applications—often on separate pieces of hardware—for e-mail, web content, productivity files, and database content, Oracle Internet File System allows data to be consolidated onto a single server, all managed through a single point of administration.

In short, Oracle Internet File System provides the following key benefits:

· Universal access—The same files and folders are accessible through multiple network protocols, from Windows to the web.

· Integrated storage—Rather than storing different types of files in different server applications, Internet File System lets you store and manage all your files in a single place.

· Content management—Features that help you manage your files better are built into the file system. You can better manage files through their entire life cycle, from authoring to publication and retrieval.

· Ease of development—Using XML and Java, application developers can customize and tap into the capabilities of the file system.

Ricoh eCabinet

eCabinet, from Ricoh Silicon Valley, Inc. (RSV), allows you to easily capture, file, and retrieve your daily business documents using a familiar Web browser interface. From printers to scanners, fax machines to desktop computers, eCabinet securely stores any file type from your network office peripherals, making them available with permission and on demand to anyone on the network. It even converts a variety of files into Adobe .pdf (Portable Document Format) for use in easy Web, print, and Intranet publications. Different office peripherals produce different types of files. Although eCabinet accepts any files sent to it for storage, the procedures followed to store and file these documents have slight variations that depend on the unique characteristics of the captured files themselves. Either way, the basic procedure involves a document being received in its native format, eCabinet facilitates the OCR process and then the document is translated into PDF so that it is searchable.  The following identifies three types of data that can be loaded into the eCabinet:

Fax, Copier, Scanner, Digital Sender

Documents generated by networked fax machines, copiers, and scanners are all processed the same way by eCabinet. When these peripherals generate a file, they create a picture of the original document called a “TIFF” (Tagged Image File Format). A networked fax machine, for example, doesn’t duplicate or “read” and retype a document; it simply translates the original file into a black and white, low-resolution (72dpi) TIFF. Fax machines use their own unique network email address to transfer faxes, sent or received, to eCabinet for capture.
Print Jobs

eCabinet serves as a print spooler when processing a document sent from a computer to a networked printer, first capturing the document information and then transferring it to the printer. Print documents are sent to the eCabinet as either “PS” (Postscript) or PCL (Printer Control Language) files and contain the essential information that enables the printer to draw the document onto the page exactly as specified.

PC Capture and Email (with and without attachments)

PC Capture and email allow you to securely store any document file type on eCabinet, preserving them in their original, unmodified state. High-resolution JPEG photographs, MPEG sound files, and GIF artwork, up to 500 MB in size, can all be saved and shared without having to sacrifice often-valuable document attributes such as color or resolution.

Mobius ViewDirect

ViewDirect enterprise report management reduces the costs associated with printing and manual distribution, eliminates the need for redundant report runs and improves productivity throughout the organization by making information available immediately.  Integrated imaging allows for the management of paper forms.  ViewDirect supports documents created in a wide variety of formats including TIFF, JPEG, BMP, and ABIC.  Scanned documents are imported by the ViewDirect document server, indexed and stored.  ViewDirect supports all scanning scenarios from desktop to high-volume.  It provides interfaces to scanning packages and is available pre-packaged with Kofax Ascent Capture.  It also easily integrates with popular workflow packages through both its command line and applications programming interfaces.  Once images are stored in the document server, ViewDirect provides all the power of its extensive indexing, viewing and delivery features including an annotation facility for creating notes and highlighting critical information.  With the ability to capture, store, and integrate documents in any format and with browser-based access for online viewing, ViewDirect technology can be a core component for constructing a corporate portal.  

ViewDirect technology turns documents and reports into personal data warehouses with DocuAnalyzer, a windows-based tool that makes all the data in your documents available for detailed analysis without re-keying.  DocuAnalyzer allows you to mine the character data in your documents, drilling up and down to uncover critical information.  You can also extract, analyze and export the data to other users and other applications.  

General Ledger
As described in Section 3.3.2, COTS General Ledgers provide configurable accounting structures to support variable business processes without the need to design custom developed data stores.  The following vendor products most closely match the versatility and public sector data management requirements.

Scala

In Scala, the functionality and flexibility of General Ledger, is incorporated using the Scala Business Management modules. Throughout the modules, the string of ten accounting dimensions is available for legal as well as analytical accounting. The user can report or query on actual, allocations, or budget numbers, from any of the dimensions used.  Scala General Ledger offers three types of General Ledger accounts: Balance Sheet, Profit & Loss, and statistical providing the user the flexibility necessary to achieve stated objectives.  The user has the ability to use frequently used transactions as templates.  Scala General Ledger offers the security, ability to audit, and control requested by the government. 

Strengths:

· Full System Administration control and transaction audit abilities within the General Ledger

· Flexible and customizable General Ledger functionality

· Complete reporting ability through the use of Crystal Reports, including the ability to query on any data element within the database and drill down capabilities

· Developer Series offers greater adaptability processes and easier integration to proprietary DoD systems

· General Ledger and Developer series use XML family of standards which incorporate newest technologies allowing for greater future adaptability

Weaknesses:

· General Ledger does not incorporate an adequate workflow mechanism

· Greater need for customization prior to deployment 

· General Ledger does not incorporate robust Financial Analysis tool and Scala does not market separate Financial Analysis tool 

· Scala does not market a separate Budgeting tool, although a Budget module could be developed within the General Ledger

· Scala's U.S. presence is relatively new (1996) leading to questions regarding technical support infrastructure 

Oracle Public Sector General Ledger

Oracle Public Sector General Ledger is a comprehensive financial management solution that enhances financial controls, data collection, information access, and financial reporting.  It includes a versatile chart of accounts and accounting calendar giving organizations the ability to retain successful business practices.  Oracle General Ledger's Super Ledger architecture ensures data integrity, auditability, and control by simultaneously maintaining all financial balances, automatically synchronizing journals, and concurrently updating all balance types with a single posting process.

The Oracle Financial Analyzer is an integrated Enterprise Decision Support System.  It is a distributed application for financial reporting, analysis, budgeting and planning.  The Financial Analyzer allows users to control costs, analyze performance, evaluate opportunities, and formulate future direction.

The Joint Financial Management Improvement Program (JFMIP) certifies Oracle Public Sector General Ledger and Oracle Financial Analyzer.

Strengths:

· Full System Administration control and transaction audit abilities within the General Ledger

· Full workflow capabilities

· Flexible and customizable General Ledger functionality

· Robust reporting and financial analysis capabilities within the Financial Analyzer product

· Budgeting capabilities within the Financial Analyzer Product

· Complete reporting ability through the use of Oracle Discoverer reporting tool, including the ability to query on any data element within the database

· The ability to perform Online Transaction Processing (OLTP) as well as analysis with the Financial Analyzer tool allows users to write to the General Ledger Database without having actual access to it 

· Pre-constructed Application Program Interfaces (API) allow for easier construction of component objects to integrate proposed Financial Management System with existing proprietary systems

· More compatible "out of the box" functionality

Weaknesses:

· Possible re-deployment of product for "patches" or new releases involving a loss of productivity as the system is taken off-line as well as a loss of manpower resources as systems personnel are devoting time to this effort.

PeopleSoft

PeopleSoft General Ledger for Public Sector is a comprehensive budget and accounting tool designed to help users control, monitor, administer, and report financial information while adopting the organization's policies, guidelines and rules.  PeopleSoft General Ledger allows organizations to budget, transfer, and allot appropriations. It also allows organizations to define unique budget structures for different appropriations, allocations, projects, and business units.  The organization is able to monitor and limit actual data entry according to budget definitions and restrictions and enforce budgetary control by account and transaction type.  PeopleSoft General Ledger allows organizations to enforce tolerance level processing by percentage and amount.

The General Ledger for Public Sector also offers standard accounting and control reports as well as a sophisticated reporting tool.  The reporting tool uses pull down menus and dialog boxes to select data and allows users to include chart fields, trees, ledgers, and time spans in reports.  PeopleSoft Query allows users to easily build simple or complex queries.  In addition, General Ledger for Public Sector is integrated with Cognos's Power Play, a robust multi-faceted financial analysis tool.

The Joint Financial Management Improvement Program (JFMIP) certifies the PeopleSoft General Ledger for Public Sector.

Strengths:

· Full System Administration control and transaction audit abilities within the General Ledger

· Flexible and customizable General Ledger functionality

· All reporting and development tools included in the General Ledger product

· Use of Funds definitions allows for simpler administration of reprogramming, deferrals, and floors and ceilings

· Full workflow capabilities

Weaknesses:

· Budget functionality needs to be built into the General Ledger

· Least user friendly GUI interface

· Greater need for customization prior to deployment 

Portal/Knowledge Management 
The advent of web-based Portal technology allows for comprehensive data presentation, analysis, and research through a common framework.  The ability to find what you need, when you need it in a single place drives the requirement to place a web-based portal in front of data management challenges.  While the N/MCI contract calls for EDS to provide a portal to all DoN users, the ability to provide a comprehensive taxonomy and the user paradigm required to meet P&R’s needs is undetermined at this point.  The ability to properly secure PPBS related data, as is currently enforced by the firewall screening and .mil limited access rights, would be removed from P&R’s control.  Additionally, the department would be reliant upon the contract’s developer and the DoN’s chosen technology solution for the enterprise portal to create modules that would support P&R’s requirements.  Based on these factors, creating a portal that supports the department’s data management challenges independent of N/MCI would better support the issues identified in this White Paper.  The following products could support the department’s requirements.
Oracle Portal

Oracle Portal is Oracle's complete solution for building and deploying an enterprise information portal. Oracle Portal provides a common, integrated starting point for accessing all your data. Oracle Portal can expose content from various sources:

Strengths

· Comprehensive access to repositories containing information such as images, documents, spreadsheets, and presentations

· Manage content for internal Web sites

· Access to external Web sites such as those providing stock quotes and news information

· Single sign-on to web-enabled applications through login server

· Custom sources built with the Oracle Portal Development Kit that support calendaring, organized hierarchy/directory, reporting, tasker management, etc.

Weaknesses

· Dependence on the Oracle database and 9iAS

· Limited functionality unless the entire application suite is also integrated

Oracle Portal is a component of the 9iAS suite of applications.  The portal and the back end tools can then be configured and implemented to support the needs of the organizations.  In short, the 9iAS suite can be utilized to varying degrees depending on the needs of the organization.  The entire 9iAS toolset was presented in Section 3.3.1 of this document.

Epicentric
Epicentric Web Services’ technology is open, platform-independent, and runs on an extensive list of operating systems and databases. Their technology allows them to provide the end user with a fully customizable experience across any platform. Epicentric supports XML content/data feeds and Java-Java or Java-COM integrations that facilitate integration.

Strengths

· Integration Flexibility – Epicentric is integrated with an extensive list of operating systems and databases which means it could be readily integrated

· Leverage pre-packaged content and application services – Epicentric has strategic partnerships with many best-of-breed Internet applications, infrastructures, and services. 

Weaknesses

· Framework is built entirely on Java 

Plumtree

The Plumtree Corporate Portal product is an open, scalable platform that provides end-users with a simple and personalized destination for key information and services that they need to do their business.  The product organizes access to documents in an enterprise-wide Web directory, enables each user to build a comprehensive view of the business to increase effectiveness. It provides a scalable, fault-tolerant solution that can be implemented globally
.

Strengths

· Platform Flexibility- Plumtree can run on any configuration of computers, networks, or platforms. 

· Integration Flexibility – Plumtree has a multitude of gadgets available that provide out-of-the-box integration with many best-of-breed COTS products. Out-of-the-box basic 

· Collaboration and Documentation Management Tool – Plumtree provides basic collaboration and documentation management tools.

· Open User Interface  - Plumtree’s user interface interchangeably uses Java and Active Server Pages.

· Open Programming Interface  - Plumtree’s programming interface supports both Java and COM.

Weaknesses

· Lack of Robustness of out-of-the-box tools (like collaboration and document management) - The versions of these tools offered are so basic and stripped down they usually do not fulfill an organization’s need. 

· Less Manageable Single Sign-On Capabilities – Although Plumtree offers Single Sign-On, the functionality is more difficult to administer when compared to its competitors.

Business Intelligence Tools
Business intelligence or decision support software applications allow users to manage, manipulate, and report on data contained within various applications.  An organization can collect reams of data, but it can become useless without tools to perform analysis.

Oracle Discoverer and Oracle Financial Analyzer

Oracle9iAS Discoverer, a key component of Oracle9i Application Server's (Oracle9iAS) integrated business intelligence solution, is an intuitive ad hoc query, reporting, analysis, and web publishing tool that empowers business users at all levels of the organization to gain immediate access to information from data marts, data warehouses, and online transaction processing (OLTP) systems.  Discoverer enables report builders and analysts to create, modify, and execute ad hoc queries and reports. Other users can view and navigate through pre-defined reports and graphs. Discoverer provides a business view to hide the complexity of the underlying data structure. It enables users to focus on solving business problems instead of data access issues. It separates the more difficult database administration tasks from the simpler querying and reporting tasks so that analysts, managers, and other information workers can easily get their work done without having to know about either databases or SQL query language.

Discoverer is available in three client editions: Discoverer Desktop Edition, Discoverer Plus, and Discoverer Viewer, each designed to support specific business roles. It supports multiple firewalls and SSL meeting the needs of both Internet and Intranet users.   Discoverer’s user interface guides the end user through the entire process of building and publishing sophisticated reports and graphs. Users choose from multiple charting and layout options to rapidly create a visual representation of their query results. Users then perform drills on data or graphs to view and analyze the underlying data in order to identify trends and anomalies in their business.   

Report builders can create exception reports to highlight data that meets or exceeds a particular amount. Reports published in a variety of formats, including HTML, ASCII, spreadsheet, and MAPI compliant email systems are shared and distributed to a larger community.  Discoverer’s End User Layer (EUL), is a server based, metadata repository and query management engine. The EUL presents users with a business view of their data and shields the complexity of database structures. End users interact with their data using familiar business terminology, not cryptic database terminology. 

The primary difference between Oracle Discoverer and Oracle Financial Analyzer is that OFA is based on a three-dimensional (or cube) database.  OFA specifically uses OLAP-based technology to enable users to analyze and report (as well as writing back) on data whose source is a multi-dimensional database.  Oracle Discoverer uses relational databases against which an end user can construct queries that extract data from the relational database.  The end user can then display, or produce reports, from this data.  The end user can also create cross-tab views of data.  

Brio

The Brio ONE solution, which includes Brio.Enterprise, Brio.Report, Brio.Portal, and Brio.Inform, enables organizations to build and deliver business intelligence, enterprise reporting, self-service information exchange, and analytic applications to the broadest possible range of users in client/server, Web-based, and hosted application environments.  Ultimately, Brio ONE enables organizations to draw from a variety of information sources including production systems, analytic applications and business spreadsheets, data marts, data warehouses, intranets, extranets, and others.

Brio.Enterprise’s capabilities include: 

· Integrated and complete - one product suite for all query, analysis, and reporting needs. 

· Built for all types of users - from knowledge workers and power users to managers, executives and business analysts. 

· Analytic Application Development Platform - build and deliver custom applications with key business indicators.

Brio.Report’s capabilities include:
· Scalability - write and deploy reports, run, and print from anywhere 

· Create and deploy enterprise and B2B reporting solutions of any complexity, in any layout or output, and on any platform. 

· Actionable analytics - integrated cross-functional dashboard and ad hoc analytics 

· Embeds and automates metrics and practices in a shared framework. 

· Scalable application architecture including secure authentication and authorization facilities.

Cognos

Cognos PowerPlay is a solution for delivering a Business Performance Measurement (BPM) reporting and analysis environment for enterprise applications. PowerPlay gives decision-makers and knowledge workers inside and outside of the organization access to critical data to improve business performance. Data can be explored and analyzed from any angle, in any combination—to quickly identify factors that are not readily found using any other method of analysis. Reports and data sharing can be published to a portal.  Cognos PowerPlay enables anyone to perform their own multidimensional analysis and create reports on OLAP data in a Web, Windows, or Excel environment. Decision-makers at any level can conduct the analysis they need to make critical decisions.  Report consumers can convert these results from PDF format to a dynamic PowerPlay Web report that allows them to explore and analyze the underlying OLAP data and then share their own findings with others.

Cognos PowerPlay is part of the Cognos business intelligence solution. This integrated solution gives organizations a unified view of business processes. Cognos Impromptu and Impromptu Web Reports provide database query and reporting. Report authors can quickly and easily create complete reporting applications using the authoring capabilities of a Windows client. They then deploy these reports over the Web to any number of users inside or outside of the organization.  Impromptu presents information the way users view their business, not the way the database is structured. This means users can easily create reporting applications without having to understand the underlying database connectivity and functionality.  Impromptu Web Reports allows you to manage report distribution from a single, central location, which significantly streamlines administration. 
3.5
Government Off the Shelf (GOTS) Options
Many efforts similar to the Marine Corps process are in place across the DoD, this section will examine the efforts within DoD.  The toolsets of the other major Service organizations will be examined, which might be utilized or approaches examined to meet the unique business problems and challenges of the Marine Corps.  

3.5.1 Service Headquarters Financial Management Tools 

Each branch of Service within the Department of Defense must participate in the financial management Planning, Programming, and Budgeting System (PPBS) and follow similar guidelines issued by the Secretary of Defense.  However, each of the Services has differing approaches and data management systems to perform these functions.  The Headquarters of the Army, Navy, Marine Corps, and Air Force, all have legacy systems in place for performing these financial management duties, and each has efforts  ongoing for modernizing and Web-enabling these systems.  This section will highlight the differing stages in the life cycle of the various improvement efforts.  Below an overview is provided of each of the major efforts in the various services:

Department of the Navy

The Department of the Navy is in the early development phase of Program/Budget Information System (PBIS), which will replace and ultimately enhance the current applications NBTS and WINPAT.  The current PBIS effort is being built on top of an initial version, which provided Data Warehousing and OLAP capabilities to the existing Navy data.  The Marine Corps also has several applications that have already been discussed:  IRS, UPL, PDD, and PDS.

Air Force

The Air Force has begun a major systems development effort to create the Financial Information Resource System (FIRST).  FIRST will migrate legacy databases and applications to provide reporting and workflow capability not previously available.  The Air Force’s financial system is being built as part of the total Global Air Force (GCSS-AF) effort and as such is being designed within an Integration Framework that defines services and platforms for all GCSS-AF systems.  

Army

The Army systems include the Integrated Resources Management Information System (IRMIS), the Civilian Manpower Integrated Costing System (CMICS), and the Civilian Costing System (CCS).  The Army has built these systems over a 15-year period, incrementally adding functionality and migrating from mainframe to client/server, and now to the World Wide Web.  The initial client/server architecture involved dedicated desktop client applications.  The current configuration is a distributed three-tier architecture, consisting of Web-enabled client applications that interact with remote backend servers via Internet protocols.

All of these systems and applications highlighted above primarily serve the headquarters of the services.  The primary interfaces being between the headquarters and OSD and the headquarters and their major commands, operating agencies, and subordinate organizations.  The Air Force’s FIRST application is intended to be a complete solution for the entire Air Force from the installation to the headquarters.  It will support the level of detail and functions performed at all levels of financial management.  The Navy’s PBIS and the Army systems, however, are primarily focused on providing data integration, shared tools, and improved analysis functionality only at the level of detail required by the headquarters.

The next level of GOTS applications is at the major Command and primary operating entities.  Some of the larger Commands, such as the Army Material Command and the Marine Corps Systems Command have budget and planning requirements that rival the requirements of the Headquarters and have developed their own financial management systems.  These systems provide similar functionality, but with more emphasis on budgeting and execution of dollars at a more detailed level, and more general ledger capability.  These systems interface with the Headquarters, and with the execution and accounting systems of DFAS.  Some of these interfaces are automated and others are not.

Headquarters, Marine Corps is unique in its role both as a Service headquarters and as a Budget Submitting Office within the Department of the Navy.  Within this context, P&R must recognize the DoN and OSD PPBS output and reporting requirements for POM and Budget Formulation while developing applications that support the Marine Corps internal financial management processes.  
The DoD PPBS reporting requirements are unique and can be complex.  These reports include Budget Justification materials such as the OP-32 for price and program growth, the OP-8 for Civilian Personnel Costs, and the standard formats for Military Manpower and Operations and Maintenance.  The Navy, Army and Air Force systems all generate these reports. 

Program and Budget Formulation is another unique DoD process.  While each of the Departments perform the same tasks, for submission of the Future Years Defense Plan (FYDP), Budget Estimate Submission, and President’s Budget Request, each Service performs those tasks at different levels of detail, with different data constructs.  For the other Services, the complex relationships within the data, the multi-dimensional nature of the data, and unique organizational structure within the military have required special methods for managing budget and manpower resources.  Special auditing data is needed to aid in tracking the changes to a particular program, the justification for those changes, and the authorization of those changes.  The continuously changing requirements from OSD also pose special challenges.  
These unique DoD processes have a significant impact on any systems implemented by the Services. The custom built applications described in this section were or are being developed to accommodate the business process. COTS solutions must either be configured to accommodate the business process or the Service must change its business process.  In either case the Service must recognize this and decide its approach up front.

The next section will review the custom built, Government-owned tools that provide PPBS functionality within DoD and the different Services.  The newest Navy and Air Force systems are still in the development phases, although some functionality is available.  Discussion of PBIS and FIRST provides insight into the goals and development strategies of the Navy and Air Force.  Many of the Army’s systems have been in production since the mid-nineties and some of these systems have been recently migrated to a Web-enabled, distributed architecture.  Work is under way on the others. Discussion of the integrated approach taken by the Army, through both integrated databases as well as integrated applications, will provide a good basis for an analysis of potential Marine Corp systems architecture to be discussed in Section 4.

3.5.2
Navy’s Program/ Budget Information System (PBIS)


The DoN FYDP Improvement Project is a three-year effort begun in FY2000, to recommend and implement constructive changes to the Planning, Programming, Budgeting and Execution (PPBE) processes within DoN.  The creation of PBIS was identified as the first priority.  PBIS will provide users access to the latest DoN Program and Budget decision data through a single Web-based interface.  PBIS will provide analysts with the ability to query PPBE data, generate ad-hoc reports and perform OLAP (On-line Analytical Processing) analysis.  Since PBIS will act as the single source of financial data for DoN, PBIS will eventually interface with the DFAS systems for funds control and accounting data.
Functionality

The initial operational version of PBIS will provide a custom ad hoc report generation module that will report on data from the existing program and budget database systems, WINPAT and NBTS, respectively, on a real-time basis as individual marks and issues are approved.  Later PBIS will include data update capability, which will replace the functionality now available through WINPAT and NBTS.  Finally, additional Budget Formulation and Budget Execution capability will be added to PBIS.  PBIS’s role as the sole source of PPBE data for the DoN will ensure improved data integrity and accuracy and increase the visibility of financial data at all levels of DoN.

The PBIS Report Generator will enable users to define their own reports though a user-friendly Web browser-hosted interface that will incorporate the best features of the NBTS, WINPAT and PDS.  Users will be able to define both report content and format for previewing on the screen, hardcopy printing, or for posting on the Web.  The design will provide the maximum possible integration of report generation and query/OLAP functions, as seen from the user’s perspective.  

PBIS will eventually contain a transactional update model. The user interface and update capabilities to be provided will also reflect the best features of the NBTS, WINPAT and PDS applications.  PBIS will ensure data integrity through extensive rules-based validation and through referential integrity.  The Data Update Module will be closely integrated with tools for query/report generation through which the user can quickly confirm how their recent data updates, affected data aggregation totals, such as control totals, which they are required to match.  

While PBIS is primarily a DoN system, the Marine Corps Program and Budget analysts will play an active role as PBIS users.  PBIS will provide the initial budget and program data, appropriation and AG/SAG level controls, Navy Comptroller Marks, and OSD PBD adjustments that will provide feedback for Marine Corps financial processes and systems.  This data however, will not be at the level of detail necessary for the formulation of the Marine Corps POM or Budget; for example, PBIS will not contain Organizational and Activity level financial spreads by Marine Corp Program Codes (MCPC).  The Marine Corps financial systems will be required to feed PBIS interim and final Program and Budget data as well.  PBIS will provide the Marine Corps analysts, and P&R specifically, with improved access to timely and accurate DoN PPBE data at the level required by the DoN.  Additional data management measures will have to be accomplished within P&R to maintain the level of detail required by internal Marine Corps POM and Budget processes.
Technology

The PBIS architecture consists of an unclassified four-tier Web application utilizing a Unix/Oracle database server, a bank of three application servers, a pair of Web servers (one internal to the Navy headquarters firewall, one external), and Web browsers on users’ PCs located on the Navy Headquarters Unclassified LAN and on remote sites connected via the Internet.  At the application level, PBIS utilizes Brio Insight OLAP software to provide query and OLAP capabilities  

3.5.3
Air Force Financial Information Resource System (FIRST)


FIRST will provide the Air Force with a single, enterprise-wide system to integrate all budget processes and provide financial information to users ranging from squadron resource advisors to Air Force corporate leadership.  FIRST is a major development effort designed to incrementally upgrade and replace the legacy budget systems with a modernized system architecture.  Work on FIRST began in 2001 and the contract scope includes the design, development, implementation, and support of the FIRST Program as it migrates from the legacy system environment to the modernized environment.  

The legacy systems use different data coding schemes, but FIRST will implement the new Budget and Accounting Classification Codes (BACC) that will help standardize data at all levels of financial management and improve accuracy and traceability of program life cycles.  

FIRST will provide an environment that will attempt to eliminate redundant budget analyst data-entry tasks and speed funding transactions and notices.  The incompatibility and lack of communication among legacy systems results in labor-intensive and tedious processes at all levels in the preparation, entering, and verification of budgetary information.
FIRST will incorporate electronic funds documents and data sharing capabilities within budget-related financial functional areas including the Defense Finance and Accounting Service (DFAS) systems, Personnel Systems, and other GCSS-AF functional capabilities, resulting in a near-paperless business process environment.  FIRST will also combine functional process improvements, a well-designed data environment, and dynamic report writer capabilities. FIRST will provide budget personnel, worldwide, with a flexible system capable of sustaining existing functional capabilities and meeting new requirements with emerging technology.
Functionality

The operational scope of the system encompasses the active duty Air Force, the Air Force Reserves, and the Air National Guard and requires interfaces with other AF, DoD, and Government agencies (e.g. DFAS, Congress). The goals of FIRST are to:

· Increase the timeliness of information for decision makers, 

· Implement a common data environment, 

· Implement a common user interface at all levels, 

· Provide a single point of entry for data, and 

· Implement the Budget Accounting Classification Code (BACC) structure. 

The initial functionality that will be migrated currently resides in three legacy systems:
	System
	Functionality

	Automated Budget Interactive Data Environment System (ABIDES)
	ABIDES is the departmental budget system which contains subsystems for Force and Financial Plan (F&FP), civilian manpower reporting, funds management, obligation/outlay tracking, President’s Budget information, report generation and file manipulation capabilities, and a host of automated customer tools.  ABIDES operates in a classified environment and is used by more than 800 people from various functional areas in the Pentagon.

	Command Budget Automated System (CBAS)
	CBAS II is a MAJCOM level system operating at multiple MAJCOM and FOA locations. It provides funds control, accounting history retrieval, civilian pay, and financial plan formulation.

	Microcomputer Budget Automated System (MicroBAS).
	MicroBAS is used by base-level budget analysts and resource advisors.  It provides accounting history analysis and financial plan formulation capabilities.  


Figure 3.6:  Air Force Legacy Systems
The Air Force has developed a Funds Management and Execution application to provide the funding control functionality previously available in ABIDES and CBAS.  This application uses the BACC as the primary data construct, and could therefore accommodate any Service or field level which could translate their data into the BACC.  Release of this system is anticipated in FY02.  
Technology

Since FIRST is being built as part of the total GCSS-AF effort, it must conform to the services and approved platforms that have been defined as part of the GCSS-AF Integrated Framework.  The GCSS-AF Integration Framework defines standard services that are provided for in the framework, such as security and authentication.  The goal of the Integration Framework is for GCSS systems to all offer services, which can be used by any other logistic entity.  The goals of the Integration Framework are to:

· Provide a component-based framework

· Provide Web browser client access

· Standardize approved security services

· Modernize data transfer and data sharing services

The Integration Framework provides for a set of available technologies and platforms from which logistic applications can be built.  N-tier component-based technology and the use of the Unified Modeling Language (UML) marked the Integration Framework as a major technical advancement for Air Force systems development.  Integration Framework acceptable technologies included:

	Technology
	Application

	Web Servers
	Apache, Microsoft IIS, and IBM’s Web Sphere

	Database Servers
	Oracle and Microsoft SQL Server

	Component Technologies
	J2EE, or Java Beans, and COM+

	Application Servers
	IBM’s Web Sphere, Oracle, and Microsoft MTS/COM+

	Client Technology
	Windows NT/2000, Netscape/IE web browsers


Table 3.7:  FIRST Technology Components
3.5.4   Army Financial Management Systems

The Army uses three primary systems to manage its PPBS process. The Assistant Secretary Army Financial Management and Comptroller, ASA (FM&C), is the proponent for the IRMIS suite of tools that assist resource analysts in the preparation of resource requirements, evaluation of alternatives, and coordination and approval of those requirements. The Assistant Secretary Army Manpower and Reserve Affairs, ASA (M&RA), is the proponent for CMICS. CMICS facilitates manpower decision-making, linking civilian pay costs to total resource funding and enables Army users to propose civilian manpower changes to a specific set of records and to immediately view the results on-screen. ASA (FM&C) is also the proponent for the CCS, which includes the CCS Rates and Execution (CRE) system. CRE enables the Army to develop civilian rates based on historical data.

IRMIS Functionality
IRMIS supports analysts in the Army’s version of Program Evaluation Groups (PEGs) during POM development and appropriation analysts during budget development as an integrated system using the same database. This facilitates the review and analysis of resource data concurrently by analysts in both domains. This integrated, common approach enables the consolidation of the resource development processes throughout the Army staff. The various subsystems within IRMIS accomplish tasks such as staffing and recording changes to program and budget baseline positions throughout the PPBS cycle, managing the Army’s interaction with OSD’s PBD process, producing program and budget exhibits and inputs for OSD, OMB, and Congress, and tracking the President’s Budget submission, through Congressional committees and enrollment, to distribution.

The IRMIS Web Portal is accessed through the ASA (FM&C) Intranet. This Portal provides an interface to the custom developed multi-tier Web-based applications used by the agency. The Intranet and application portal allows the users to access all IRMIS applications using a common Web browser interface. The ASA (FM&C) Intranet and IRMIS Portal were developed with industry leading Internet technologies and best business practices. It significantly enhances information flow, provides easy access to agency information, and improves the ability to share and collaborate on important agency document development. 
Developing the POM and Budget

The central resource development tool within IRMIS is the Resource Formulation System (RFS). RFS is the tool used by both program and budget developers to develop the POM and budget.  The RFS contains one integrated database.  The RFS integrates the programming data with the budgeting data by providing the program related view of the integrated database to the PEGs during POM development and the appropriation related view of the data during budget development. This ensures that both programmers and budget developers are viewing the same data as the respective resource documents are developed. 

The RFS guarantees the validity of the data by providing automatic protection of resources.  Entire records are protected from change if they are outside the user’s authorization.  Specific fiscal years within a record are protected from change if the years are outside the valid edit range for that record.  On-line, real-time error checking minimizes the introduction of invalid records and resources.  To ensure that resources are reviewed and approved by the proper level of leadership, the system employs multiple levels of users.  The user levels consist of: 1) preparers and submitters, 2) initial approvers, and 3) final approver.  Each level is authorized to perform limited functions so that the preparation and approval activities provide the independent review of the resources. Mail-enabled capabilities facilitate the communication of resource analyses.  Multiple preparation and approval levels automate the coordination, approval, and application of resource changes.

The RFS allows the user to both create new or open saved data sets in order to identify a set of records that must be revised.  From one user interface, the user can add, subtract, or spread resources either by delta changes in percentage terms or direct numerical values; or by entering new final amounts. Resources may be added or deleted.  Through the integrated user interface, the user is kept informed of the current status of the resources identified by the specific record/records within the dataset with which the analyst is working. The system creates audit trail records which are applied to the database only after all the required approvals have been made; however, the system keeps track of other datasets that affect the records on which an analyst may be working to ensure that the most recent proposed or approved changes are considered by the analyst as a set of records are being updated.
Program and Price Growth

The OP-32 Price and Program Growth System is an IRMIS module that analyzes program changes between years and produces exhibits displaying the data in coordination with the Army Resource Controls (ARC) system which is used to manage appropriation and sub-activity group controls.  The OP-32 system also interfaces with RFS to ensure accurate synchronization with budget data.

Military Personnel Pay Budgeting and Accounting

The Military Personnel Army - Financial Management System (MPA FMS) is an IRMIS tool used to develop, analyze, and track the financial plan for compensating active duty military personnel.  DCSPER budget analysts use MPA-FMS to prepare budget estimates and perform analysis. MPA FMS consists of three distinct systems that share data through a common database: the Justification Book System, the Execution System, and the Accounting System.

The Justification Book System allows the MPA Analyst to generate all or part of the Military Pay Justification Book and export that exhibit to MS Word.  The Justification Book interface allows users to manipulate certain factors, such as pay increases, special and incentive pay changes, and changes to basic allowances within the MPA appropriations and view the impact immediately on the screen.  The Execution System allows users to maintain and monitor the monthly Manpower Obligation Plan.  The Accounting System allows users to import actual execution data from a file received from DFAS so that actual obligations, allocation, disbursements, and reimbursable may be monitored.

Programming and Budgeting Civilian Manpower 

Civilian Manpower Resources are an integral part of IRMIS and the dollar resources supporting civilian manpower are reported by the Civilian Army Budgeting System (CABS).  The IRMIS CABS tool consists of a database that contains current and historical data of Civilian Manpower Strength (STR), Fulltime Equivalent (FTE), Fulltime Permanent (FTP) and funding for all Army appropriations that carry civilian pay.  CABS also provides an automated system that generates data for analyses and produces the civilian manpower budget exhibits.  The civilian manpower budget exhibits, such as OP-32 and OP-8, are extremely complex and necessitate many mathematical computations based on regulations approved by the OSD and Congress. CABS also generates a number of reports to analyze and compare the civilian dollar resources between budget cycles

CABS has evolved from a mainframe system to the current Web based system that modernizes the process of creating the complicated budget exhibits.  The CABS database provides the capability for a wide range of ad hoc SQL queries. The CABS Web Portal provides a central location from which to access all of the CABS applications including the report generators, as well as historical reports in PDF format. 

Funds Control
The IRMIS Funding Control System (FCS) is used for tracking Congressional revisions to the Army budget requests, for issuing the final approved funded position, and for performing distribution and allocation of funds to the Major Army Commands (MACOM) and Operating Agencies.  FCS helps automate the coordination and approval of funds distribution and provides for the development of funding authorization documents in Program Budget Accounting System (PBAS). 

The FCS Web Portal currently supports some of the functionality of the client server application, and will eventually provide a single Web interface for all funds management processes.  FCS supports four primary business processes.

· The FCS Congressional Tracking module provides an automated tool to track proposed or final congressional actions on the President’s Budget Request and authorization bills. Users can record and store data in a central storage site, which allows other authorized users to read and use the data.

· The FCS Funding Guidance module is used to prepare funding guidance documents for the field based on the signed legislation and other Headquarter adjustments.  FCS produces the OMA Funding Letter, as well as an audit trail of congressional actions upon the President’s Budget request. It enables the coordination of internal adjustments before funds are released to the Operating Agencies.  It publishes Annual Funding Guidance at the appropriate level of detail and in the correct document format. FCS has modules to produce the RDTE Revised Annual Program (RAP), and the DOD reports 1414 and 1416. 

· The FCS Funding Distribution module facilitates distribution of funds during the year of execution. The module produces a Funding Authorization Document (FAD) worksheet. FAD worksheets are used to coordinate and control the actual distribution of the appropriated funds to the Operating Agencies.  The FAD worksheet will request the actual production of a FAD within PBAS, and contains all the information needed by the funds control personnel to initiate the FAD. The interfaces were designed to accommodate the differences in data between the different appropriations, such as O&M, RDTE, Procurement, and Construction.  FCS-FD provides analysts with the ability to request

· Reprogramming of program funds

· Release and distribution of funds from withhold

· Distribution of new funds

· Withdrawal or withholding of funds

· Issue Allocation and to establish and monitor Limits, Ceilings, Floors, and Reimbursable authority.

· The Web-enabled OSD Withhold module provides centralized access to information on the status of funds initially withheld by OSD. Before the OSD Withhold was developed this information was only available through multiple telephone calls. OSD Withhold allows analysts to

· View the status of Withhold funds by appropriation, description, or unique identification

· Run standard reports on fund status

· Update status information

Program Budget Decision (PBD) Cycle Support

The Army uses the IRMIS PBD Coordination System (PBDS) to staff and coordinate the Army’s consideration of and response to PBDs originating in OSD. The PBDS provides formatting, electronic coordination, storage, and retrieval of information concerning the resources impacted by PBD as well as the Army evaluation of the PBD and the action taken.

Program and Financing Input to OSD
P&F Statements are complex, financial statements comprising multiple sections and including Program by Activities, Financing, Object Classification, Outlays, and a Personnel Summary. The IRMIS Program & Financing System, (PFS), is used by the Army, to generate the required P&F Statements. PFS populates and retrieves data using outside sources, such as the Army’s PROBE database, RFS, and DFAS. PFS calculates amounts, enforces business rules and data integrity, and includes balancing features.
CMICS Functionality
CMICS was developed to support the HQ Headquarters Department of the Army (HQDA) Program Objective Memorandum (POM) and budget cycle activities by providing visibility to civilian pay dollars and linking civilian pay costs with total resource funding to improve coordination and facilitate manpower decision-making. CMICS provides the geographically dispersed Headquarters Department of the Army (HQDA) and Major Command (MACOM) users with access to relevant program data via a common platform. CMICS enables the user to propose civilian manpower changes to a specific set of records and immediately see the impact on the screen.  This functionality requires CMICS to integrate with three other systems - CCS for civilian pay rates, RFS for program dollars, and the Structure and Manpower Allocation System (SAMAS) for manpower positions.  CMICS calculates total costs by multiplying the manpower data from SAMAS by corresponding rates provided by CCS, and then compares each civilian pay record against the dollar record in RFS.  CMICS displays the total resources from RFS and the cost of the civilian pay from CMICS for each resource or resource grouping, making funding discrepancies easy to detect.

Users can view data and conduct analysis activities via a familiar user interface tool, known as a workset. The workset is a spreadsheet-style utility that provides access to information in CRE, RFS, and SAMAS, and allows users to enter and analyze proposed civilian manpower changes and conduct ”what-if ” analysis to assess the impact of the changes. The workset is designed to reuse information and data, and significantly reduces input requirements and duplication of effort. Users can then submit proposed information in a workset for approval. Approved worksets can be viewed by other analysts and provide information regarding proposed changes to programs.

In summary, CMICS functionality includes the capability to:
· Perform on-line costing of civilian manpower changes

· Analyze the real-time dollar impact of manpower changes

· Access a real-time on-line model to assist manpower, budget and program analysts in measuring the impact of changes to manpower levels, work years (WYs) and/or funding

· Use WY cost factor values (basic compensation, cash awards, other compensation, overtime, holiday pay, basic benefits, former employee compensation and severance pay), determined by the CRE, to calculate the total manpower rate 

· Integrate manpower and dollar input from RFS, CRE and SAMAS. 

CMICS reporting features allow users to assess resource levels, including affordability reports. Affordability reports provide users with the ability to select a group of related records and flag those records where civilian pay is not funded or is under-funded. Reports can be produced in hardcopy format or exported to files. Another CMICS reporting feature includes the ability to add additional reports, as well as an ad-hoc reporting tool that can assist users with analytical tasks. CMICS reports are Web-based and can be immediately and simultaneously deployed to users worldwide. 

CMICS provides System Administrators with the appropriate system privileges to ensure proper use of the system, including the ability to designate multiple levels of authority and responsibility and limit access to data based on a user’s MACOM. A set of administrator-maintained business rules ensures that the linkage between end-strength levels and work years is maintained at all times. Other business rules link total direct dollar resources in RFS to civilian manpower resources.

Initial versions of CMICS were deployed using a Client/Server architecture incorporating desktop applications linked to a Microsoft SQL Server database and were only available to HQDA. A Web-enabled version of CMICS was released in Fall 2000 to the U.S. Army’s worldwide user community. As a result, CMICS is now available to both HQDA and MACOM personnel worldwide. CMICS has been in production and continually enhanced since it’s initial release and has supported several POM and budget cycles. 

CCS Functionality
The Civilian Costing System (CCS) is a model used to estimate civilian personnel costs.  It provides a process for the collection of civilian personnel execution data, establishes the baseline for costing approved civilian personnel, and develops cost factors to support program and budget estimating.  

The Civilian Costing System – Rates and Execution (CRE) tool allows analysts to view and make corrective adjustments for data in the year of execution. CRE gives users the ability to

· Analyze civilian manpower execution data and adjust the data for anomalies and approval,

· Use the approved civilian manpower execution data to generate civilian pay rates manpower budget and program requirements,

· Use the civilian pay rates to develop the civilian manpower budget and program requirements, and

· Submit Budget Exhibits of civilian manpower execution, budget, and program requirements to the OSD and Congress during the POM, BES and PB cycles.

CRE maintains an historical audit trail of civilian manpower execution and rates and interfaces with other systems, including IRMIS and CMICS. Additionally CRE’s SQL database provides the capability for a wide range of ad hoc SQL queries in support of this analysis. CRE maintains historical data of Civilian Manpower Execution Strength (STR), Full Time Equivalent (FTE), Full Time Permanent (FTP) and funding for all U.S. Army appropriations that carry civilian pay.

Technology
Initially, these systems were built as stand-alone client-server applications using Microsoft Windows user interfaces and a shared MS SQL Server database.  Application software was written using MS Visual C++, Visual Basic, Powerbuilder, SQL, COM, and Object Oriented software analysis and design. Commercial-off-the-shelf (COTS) applications such as Crystal Reports, InstallShield, SourceSafe, and the MS Office tools were also used.  

Currently, the IRMIS Portal, IRMIS Web Applications, CMICS Web, and the CCS Portal use a three-tiered, component based, Web enabled approach to allow users to process complex transactions involving large amounts of data.  CMICS was the first of these applications to be implemented using this technology via the Internet, and now, the IRMIS tools and CRE are being incrementally migrated to the ASA (FM&C) Intranet.  The IRMIS Portal provides users with a central access point with single logon for all Army Headquarters financial management information and applications.  

Within this multi-tier architecture the first tier is the Presentation Layer, built using Internet technologies such as HTML, Dynamic HTML (DHTML), Cascading Style Sheets (CSS), Extensible Markup Language (XML), and both third party and custom-built components.  By providing a rich HTML interface, viewable in the user’s Web browser, and enhanced with powerful custom-built components, the Portal is able to present a variety of information and to provide complex functionality.  

The middle tier, or the Business Layer, provides for dynamic content and presentation through MS Internet Information Server (IIS), Active Server Pages (ASP), and a combination of scripting technologies and custom-built component objects. The Business Layer encapsulates business logic and data management functions via component objects that exhibit sophisticated transactional and resource pooling capabilities, like database connection pooling and object instance management, through the use of Microsoft Transaction Server and COM+ Component Services.  These components were built using MS Visual C++ and MS Visual Basic and execute as fast, efficient compiled code for maximum performance and scalability. The Business Layer Web and component services run on MS Windows NT/2000 Servers. 

Tier Three is the Database Layer that combines data-centric objects and stored procedures that manage retrieval and updating of data in the database.  IRMIS, CMICS and CCS use a common MS SQL Server 7 database with a shared set of validation tables that prevents data redundancy and enforces data integrity.  The IRMIS database, resides on a SQL Server 7.0 database server located at ASA (FM&C) in the Pentagon.
3.6 Summary

Section 3.0 has provided an assessment of the department’s current environment from a software and system development perspective.  It also has offered an overview of commercially available and government owned technologies mapped to the issues and challenges highlighted in Section 2.0. With these discussions as a baseline, Section 4.0 will discuss the recommended toolset and approaches to developing an integrated financial system for P&R.  The system architecture will incorporate the solutions to address the challenges, while leveraging the investment already made in applications and their underlying technologies. 
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