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APPENDIX A

COLLABORATIVE MANAGEMENT ENVIRONMENT (CME) 

PROJECT OVERVIEW

A.1  Background  

Researchers submit proposals to Department of Energy (DOE) in a paper format requesting research funds. The process involves the submission of a research proposal that describes, among other things, why the research is significant, how the scientist(s) will use the research funds, and who will benefit from the technology advance. The desire of DOE project managers to transition from this paper-based proposal management process to an electronic-based management system poses a significant challenge.

To meet this challenge, the Collaborative Management Environment (CME) was initiated as a DOE-funded research project to investigate advanced information technologies for improved management of research information across the DOE complex of national laboratories. The project began as an information science project to develop a proof-of-concept prototype to demonstrate the ability to query proposal information, track relationships across time and laboratories, and compare requests to allocation and costs. As the project developed, its focus changed slightly, and the ability to capture proposal information electronically and define a common reporting format was added to the system to enable more efficient research project management processes. Working with key experts at the DOE laboratories, a data model was designed to accomplish two things:

· Provide a common reporting format, using existing laboratory data, for research proposals and related project information

· Enable the capability to include the functionality of the original prototype by interfacing with existing systems or capturing critical data elements (e.g., proposal information).

The decision was made to focus on the fundamental building blocks and incrementally add functionality to the CME as it was being developed and tested.

The CME will ultimately evolve through four distinct stages: 1) prototype; 2) pilot; 3) extended pilot; and 4) final design and technology transfer. Once complete, the CME is expected to provide complete and consistent data to DOE program managers, while making the R&D project proposal submission process significantly more efficient. If implemented DOE-wide, the CME could also provide a safe and trusted environment to support other activities of the Department’s researchers and program managers. The four stages of the CME project are described in detail in the next section of this appendix.

Following is a brief chronology of the CME initiative, citing major events and milestones. 

June 1996 – A workshop was held that led to the prototype stage of the CME project. The major drivers were the Galvin Committee recommendations and the need for timely and automated access to DOE Office of  Science (OSC) Mathematics, Information, and Computational Sciences (MICS) project data.

It was decided to develop a proof-of-concept prototype to demonstrate the ability to use proven and emerging technologies, and standard methodologies to integrate distributed, heterogeneous project information housed at Office of Science (OSC) DOE laboratories across the nation.

July 1997 – The focus of the project changed at a second workshop held at DOE Headquarters. Two perspectives for the project were developed:  research and purpose. 

· Research – CME retained the status of an information and computer science research project, but the research went beyond a proof-of-concept prototype to include the investigation of the use of proven technologies and methodologies that could be taken to full production by a systems implementation team.

· Purpose – CME became data layer centric. The main concern was how to develop a data model that would enable a common way of reporting the proposal submission and cost data at the project level defined by the program office.

The data model had to be designed to capture data required to meet the functionality requirements of the original prototype. During the pilot stage, only proposal data was captured. Since many research and development (R&D) facilities did not have proposals in an electronic format, the CME Technical Team also had to focus on alternatives for the process of capturing non-electronic proposal data. In addition, it was determined that the best approach for the CME was to design a data model and tools that were robust enough to allow interfacing with other critical systems under development, rather than have redundant capability in multiple systems. 

October 1997 – The CME was demonstrated to the R&D Council. The Council endorsed CME as one of its top-priority projects.

November 1998 – The R&D Council was given a demonstration and presentation on CME capabilities. The R&D Council recommended that the program offices review the CME to determine if it should be taken before the Information Management Steering Committee (IMSC). Also at this time, the OSC MICS made the decision to proceed with the CME extended pilot.

January 1999 – The CME was presented to the DOE Chief Information Officer (CIO), who recommended that the CME should be presented to the Information Management Steering Committee (IMSC).

March 1999 – The CME was presented to the program offices and DOE Chief Financial Officer (CFO), who recognized the CME’s potential benefits and recommended that the feasibility of the CME as a DOE-wide solution should be determined.

May 1999 – CME was presented to the DOE IMSC, which recommended a business case study via the SIM Process to determine whether the CME could be used as a DOE-wide solution.

The CME has progressed methodically to design and incorporate proven, flexible technology to support management and tracking of DOE R&D projects. A stage-by-stage description of the CME Project follows. 
A.2  Prototype
A.2.1  The Challenge

In 1996, most DOE program managers could not access timely project information, except on a piecemeal basis. The difficulties associated with data gathering were exacerbated by time-consuming steps involving manual integration of the data. Within the OSC, program managers did not have the capability to track -- from inception to completion -- budget requests, allocations, and costs of projects across multiple R&D facilities. Most of the information provided to OSC program managers was at the level of the accounting control point, which typically is at a higher level than individual projects. Overall, too much time was being spent reconciling data from different systems. Further, DOE program managers and R&D facility researchers and administrators were increasingly being questioned about management from multiple viewpoints. In addition, the projects being managed by DOE were becoming more complex.

Many approaches to these problems were being developed, and, at the same time, standard tools for data interchange were emerging. It was therefore considered the opportune time to impact the Department’s project management process.

A.2.2  Goals and Accomplishments

Goals for the prototype were established to demonstrate, using existing laboratory data, the ability to:

· Provide systematic links between proposals, funding, and progress of projects;

· Facilitate performing Office of Management and Budget (OMB) crosscuts;

· Reduce problems of coordinating multiple copies of the same or related data; and

· Provide program managers with powerful tools for analyzing and summarizing their programs.

A proof-of-concept prototype was completed. The prototype demonstrated the ability to use proven and emerging technologies (e.g., web browsers, search engines) and standard methodologies (common data definitions) to integrate distributed, heterogeneous OSC MICS project information housed at DOE R&D facilities across the nation. The participating facilities allowed the CME Technical Team to use existing data in their information systems to develop a model and design methodologies for uniquely associating projects together across sites. 

The prototype enabled a DOE program manager to perform a keyword search and return a list of OSC MICS Field Work Proposals (FWPs) that have the keywords in the proposal abstract. The program manager then had the option of reviewing the proposal abstract, performing ad hoc queries, or reviewing standard reports and graphs. The data available for querying, or for standard reporting at the project level, included:  Budget Request, Budget Authority, Budget Operating Costs, and Costs-to-Date. Information was aggregated at the project, subprogram, program, or control point levels. A single project spread across laboratories or programs could be viewed as a whole.

The prototype demonstrated the possibility of efficient, streamlined project management techniques using web technology to integrate OSC proposal information across two laboratories.

A.2.3  Prototype Participants

Participants in the prototype included the following organizations:

· Ames Laboratory

· Oak Ridge National Laboratory

A.3  Pilot

A.3.1  The Challenge
Participants from the laboratories (business systems and accounting personnel) and DOE headquarters (programs, budget, and finance personnel) were concerned that much of the data provided via the proposal submission process and the in the responses to the R&D tracking data at year end were redundant. From the DOE perspective, there was no way to search proposed work. The ability to compare proposed work to funded work and related costs, at a project level defined by the program office, did not exist. 

A.3.2  Goals and Accomplishments

For the pilot, goals were established to demonstrate the ability to:

· Develop a methodology to capture the proposal submission data;

· Capture “real” proposal data from laboratories participating in the pilot; and

· Validate the model and tools on multi-laboratory data.

This would ultimately allow the program manager to have at his or her fingertips, proposals and funds requested at the project level across all the participating laboratories. 

A major deliverable was the development of a data model that integrated the proposal submission and DOE’s R&D Tracking System cost data into a common definition and format to allow consistent reporting across OSC laboratories. The data model; translation, access, and query tools; and standard methodologies were incorporated into an environment that was pilot-tested across three laboratories. 

The CME Technical Team worked with the DOE Office of Scientific and Technical Information and the accounting and systems staff at the participating laboratories to develop a data model that integrated the data elements for the proposals and R&D Tracking System into a common, unified, and modular format. Caution was taken to ensure that data in the existing laboratory systems could be easily mapped to the common format. After designing and validating the data model, translation codes were written for the participating laboratories to automate the conversion process. 

The pilot enabled a program manager to perform either keyword or data field queries. The keyword queries returned a list of all proposals that had the keyword(s) in the entire proposal. The program manager then had the option of reviewing the entire proposal (in the format of the submitting laboratory), performing ad hoc keyword or data field queries, or reviewing standard reports and graphs. The fields available for querying included Proposal Title, Principal Investigator, Program Manager, B&R Code, Submission Dates, and Budget Request 

Standard reports were available that included the amount requested sorted by the program manager, budget and reporting code, and principal investigator. Any number of reports could be written as data was available. Further, information could be aggregated at the project, subprogram, program, or control points levels.

A.3.3  Pilot Participants

Participants in the pilot project included the following organizations:

· Los Alamos National Laboratory

· Oak Ridge National Laboratory

· Office of Scientific and Technical Information

A.4  Extended Pilot

A.4.1  The Challenge

The data-centric focus of the CME provided the unique capability to link information together in previously impossible ways. With the proposal data being captured electronically and a data model designed to capture cost and other R&D tracking information, the CME pilot needed to be extended to interface with the R&D Tracking System. For any given project, the proposal information, budget requests, costs, and other R&D tracking information could then be queried to derive meaningful project management information. 

When completed, the extended pilot would include additional laboratories and incorporate most of the functionality of the original prototype with the capabilities developed in the pilot. The data model developed during the pilot was designed to capture all data needed to add the original prototype functionality back into the CME.

The CME Technical Team will also work with the Electronic Work Authorization System (EWAS) Team to ensure the CME data model design will enable the CME to interface with the EWAS system when it comes online.

A.4.2  Goals and Expected Results

The goals of the extended pilot are to demonstrate the ability to:

· Interface the CME with the R&D Tracking System;

· Capture existing proposal information of additional laboratory participants;

· Provide a consistent link between proposal and cost data; and

· Validate the model and tools on multi-laboratory data.

The extended pilot will ultimately provide an environment that enables the capture of proposal information, an interface into the R&D Tracking System information, consistent links between the proposal and cost information, and query capabilities. 

The extended pilot will include the ability to compare cost to request at the project level. In the pilot, the focus was on methodologies for capturing proposal data and the data model design. Therefore, the data captured provides the ability to view proposal requests. By interfacing with the R&D Tracking System, a consistent link between proposal requests and costs will be possible and comparisons can be made. 

A.4.3  Extended Pilot Participants

Participants in the extended pilot project included the following organizations:

· Lawrence Berkeley National Laboratory

· Lawrence Livermore National Laboratory

· Los Alamos National Laboratory

· Oak Ridge National Laboratory

· Office of Scientific and Technical Information

· Pacific Northwest National Laboratory

· Sandia National Laboratories

A.5  Final Design and Technology Transfers

A.5.1  The Challenge

Based on the findings of the CME SIM Project, the final stage of CME will complete the development of tools designed to integrate the full functionality of the original prototype with the capabilities of the extended pilot, thus enabling a program manager to define relationships among projects and query projects funded at several laboratories. Interfacing with the EWAS system will enable the viewing of allocated funds in addition to existing capability to compare requested funds and costs.

A.5.2  Goals and Expected Results

The goals of the final stage are to:

· Allow DOE and its laboratories to have a common project information database by defining a common data format and providing translation tools and query capability while having a minimal impact on the laboratories. 

· Enable the query of proposal information and the viewing of that information in the proposal format desired by the laboratory or program office, as well as related information provided by the principal investigator (e.g., highlights).

· Provide a consistent link that enables the comparison of requested funds, allocation, and costs.

· Enable a program manager to define project relationships, so querying across laboratories is aggregated in a meaningful manner.

· Enable schema-driven queries.

· Investigate the possibility of automatically populating some of the R&D Tracking System fields with proposal data and providing edit capability to the laboratories.

· Transfer technologies, methodologies, and the data model to an implementation team to move to full production.

Technology transfer is currently planned within the Office of Science. If the CME SIM study demonstrates CME is viable as a DOE-wide solution, technology transfer will be planned across other DOE programs.

The major accomplishment will be a data-centric environment that interfaces with other systems to enable the automated integration of proposal and project data in a manner not previously possible. It will provide the tools, methodologies, and data model needed to enable a program manager to view proposals, requests, allocated funds, costs, and other relevant information (e.g., highlights) related to research projects. In addition, the program manager will be able to define relationships among proposals, allowing quick aggregation of projects funded across laboratories. The ability to view a single project spread across laboratories or programs as a whole will be available.

Completion of the final design stage of the CME will fully integrate the prototype and pilots. The major functions to be added in the final design stage will include viewing of allocated funds, defining of proposal relationships, more robust query capabilities through a schema-driven approach, automatic population of some of the R&D Tracking System data elements, and editing capabilities for the laboratories.

In the final design stage, the CME will interface either with an allocation system (e.g., EWAS) or add allocation by including this field in the conversion process for information received from the laboratories. The final CME product will enable the capture of proposal data and other related information such as request, allocation, cost, highlights, association of proposals across laboratories, and aggregation capabilities to streamline the project management tracking process and to enable more efficient reporting mechanisms for the laboratories. The CME Technical Team will continue to work with teams that have related efforts under development to ensure that the data model enables efficient interfacing to the various systems.
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