CSOC Science Working Group Meeting #4
MEETING SUMMARY

Two comments from Fox in ***   ***

OPENING REMARKS
Mr. Jeffery Cardenas/USRA-CSOC Program Manager welcomed the attendees, and briefly reviewed the agenda and overview for the CSWG Meeting #4 (see Appendix A). In order to provide a more focused and manageable agenda for the CSWG meeting, the amount of presentations and topics for discussion were limited to those areas of current relevance to SOMO, CSOC, and the User community. The CSWG continues to provide a standing forum for the review of the overall SOMO/CSOC framework, processes, and products from the perspective of the research users, data producers, and science project managers. The regularly scheduled exchanges between the system developers and their potential customers are designed to enhance the likelihood that the mission and data management and service needs of NASA's Earth and Space Science communities will be met in a most cost-effective manner. Mr. Cardenas introduced the members of the CSWG and their affiliations. (See Participants List - Appendix B.)

Ms. Terri Bradshaw/USRA-CSOC Program Administrator reviewed the logistics and support capabilities of the USRA-CASS facilities in support of the CSWG meeting.

Mr. Daniel Brandenstein, CSOC Associate Program Manager - JSC, welcomed the group on behalf of Dr. Doug Tighe, Vice President Lockheed Martin, CSOC Program Manager, and thanked them for their continued participation and support of the CSWG, and their attendance at this meeting, the fourth CSWG (Dr. Tighe was not available until Wednesday, 18 April.)

 CSOC Reorganization

Mr. Dan Brandenstein/CSOC JSC Associate Program Manager addressed the CSOC organization, and briefly discussed the ongoing program re-organization towards a more decentralized approach, with greater autonomy and customer responsibilities being given to the various CSOC field sites. In addition, CSOC has created the position of Associate Program Manager (APM) at each site, with the responsibility of managing and directing the CSOC resources and capabilities available at each location. The previous Customer Service Organization responsibilities and associated functions are being reassigned to each site, with overall customer interaction program responsibility still located in Houston under Mr. Kim Morris.

Mr. Brandenstein clearly emphasized that while CSOC’s goals have not changed, the implementation of those goals has evolved and is undergoing revision. The objectives are to minimize response time to customer requests and queries, to improve service(s), and to reduce overall cost. Program development and long-range architecture and engineering will remain at CSOC - Houston. He commented that while CSOC continues to receive good performance reports, CSOC “…wants to be more responsive to the customer”. To date, the optimization of resources and the responsiveness by CSOC, has not materialized to the extent hoped for, as a consequence of program centralization. However, advances are being made to better satisfy the customer and further reduce costs. 

Of direct interest to the CSWG concerning CSOC reorganization is the potential that this will provide for cost reductions and savings to the customer Enterprises and programs. While proposed savings and cost comparisons were not available, this is an area of continued interest and concern to the Principal Investigator’s (PI’s) and the User community.

Mr. Brandenstein commented that the APM´s will have more autonomy, flexibility, and focus on customer needs than existed under the previous CSOC structure of Site Managers and Customer Service Directors. Moreover, the APM’s will have budgetary control and be empowered to work with the customers to define, design, and support mission concepts, and to provide optimized solutions in response. At GSFC, a different cost allocation model has been developed and is being implemented. GSFC, in particular, is currently working with science mission directors and managers to provide effective solutions and reduce costs.  Part of the effort at the direct CSOC-to-customer level includes analyzing costs, negotiating with customers, determining requirements and constraints to the projects, and defining the best balance between requirements and costs.

He stressed that the reorganization is a powerful example of CSOC’s responsibility and responsiveness to the customer community, and it will ultimately result in more satisfied end-users. He stated that CSOC is committed to working with the User community and solicits their assistance in forging solutions to program and operations issues and concerns. In the context of CSOC’s evolving organizational structure and its related functions, the purpose and scope of the CSOC Science Working Group (CSWG) was presented and discussed in the context of the CSWG Charter. Mr. Brandenstein reconfirmed CSOC’s and continued support to the objectives of the CSWG.

The CSWG commented that a reorganization in the way in which CSOC interacts with mission PI customers is a major improvement over the initial CSOC concept. Decision-making will be decentralized, the APMs will now control their budget, and the customer representatives can now plan mission and data services with programs and PIs in a meaningful way. Delegation of decision making responsibilities to the CSOC representatives working directly with mission PIs is essential to providing mission and data services appropriate to mission needs at low cost. CSOC’s recognition of the mission PIs as one of their prime customers will be a major improvement in the way CSOC operates. 

Operations Cost Savings
In response to Mr. Brandenstein’s briefing of the CSOC reorganization, the CSWG clearly identified that the current CSOC customer base is comprised of two categories of missions: legacy missions and planned/proposed missions. Providing support for existing, legacy missions must be competitive in price and quality with that which is commercially available from the private sector. While current mission service quality is very high, the challenge to CSOC will be to maintain this level of service in the face of shrinking budgets. Moreover, costs to future missions must be minimized such that Enterprise and program funds and resources are sufficient to support the mission and data services needed. The CSWG supported the idea of incentives to mission projects for seeking cost-effective solutions to mission operations and related services. However, this will require the active support of NASA HQ as a funding organization.

While CSOC identifies their contractual customer as NASA/SOMO, it is understood that there also exists a customer base comprised of mission and project managers, PI’s, and support engineers. It was noted that NASA’s evaluation of CSOC’s performance is based on contractual criteria, and the charter and mission of the SOMO in support of Agency missions and programs.

The CSWG commented that at present, there are  no incentives for CSOC or missions to reduce operations costs. (For example, EUVE went to an extremely low cost operations mode and was killed at the next Senior Review.) Current ***CSOC***  efforts to reduce costs simply strip capabilities, and don’t address architecture or organizational issues.
Enterprise programs and missions have been empowered to procure the mission and data services that they need, and they have a severely limited budget for this purpose. Thus, they are being creative in finding low cost suppliers of these services. For example, small PI-mode missions are getting these services in-house, often utilizing students in the control room. Examples are LASP/Boulder, SSL/Berkeley, and APL/Johns Hopkins. They are not going to CSOC and GSFC because they are perceived as high cost service providers. As fewer missions use CSOC services, the fixed costs are apportioned among fewer missions and cost per mission goes up. This situation will very quickly lead to a lack of business opportunities for CSOC and GSFC unless an immediate change in approach is made.

There is a disconnect between NASA's desire for a global minimization in costs for mission and data services and an individual project’s need to minimize costs for their mission. Often these objectives may be diametrically opposed, which can lead to overall increased costs across the Agency by not optimizing the use and minimizing the costs of control centers, facilities, and resources implemented for many missions. Solutions to this dilemma will require buy-in from NASA and CSOC.

The CSWG encourages CSOC to identify the ‘real’ customers of the services provided, and to continue to strive to satisfy this customer base. It is imperative that Science Mission Managers and PI’s are prepared to make the evaluations, assessments, trades, and related program decisions involved in defining the project mission operations concepts. These decisions should be based on an optimization of available financial and physical resources.

Review of Action Items

J. Cardenas/USRA briefly reviewed the Findings/Actions from CSWG Meeting #3, and identified those issues that would be addressed at this meeting (see Appendix C).

CSOC Site Manager’s Review – Jet Propulsion Laboratory (JPL)

Mr. Ike Gillam/CSOC JPL APM presented the current tasks and responsibilities of operating and maintaining workstations and related communication and data distribution equipment associated with providing AMMOS (Advanced Multi-Mission Operations System) and IMOC (Integrated Mission Operations Center) operations and emergency services at JPL (See Appendix D). Flight project users operate other workstations and related equipment. Starting in the second year of the contract, CSOC was required to provide systems administration and sustaining engineering as necessary to provide ground systems services.

The major element of the CSOC support at JPL consists of the engineering and operations for the Deep Space Network (DSN), which provides data services to NASA deep space missions, and Earth-orbiting and highly elliptical orbiting spacecraft. In addition, the DSN provides data services to radio- and radar astronomy projects. DSN functions are comprised of data services requirements implementation (i.e., data/command processing and handling and management), data services development, and supporting services (i.e., radiometric and wideband channel correlation data conditioning.

Overall the Deep Space Network (DSN) is a saturated resource, and its capabilities will be stressed periodically based on the current mission profiles and plans.
CSOC Site Manager’s Review – Johnson Space Center (JSC)

Mr. Dan Brandenstein/CSOC JSC APM presented CSOC’s responsibilities at JSC (see Appendix E). They include the development, build, and maintenance of all JSC/Human Spaceflight (HSF) control facilities, including the Mission Control Center, Integrated Planning System, Payload Operation Centers, Customer Service Room, and Science Center.

CSOC will manage JSC’s data collection, telemetry, and command and communications operations that support human spaceflight activities/services, including mission planning, control center operations and post-mission analysis, spacecraft data acquisition, data processing and storage, and ground and space communications. In addition, CSOC will provide capabilities for processing, verifying and distributing science instrument data. CSOC capabilities and functions are based on the utilization of the following:

· ISO 9000 certified operational processes for Shuttle, ISS and X-38 Operations;

· State-of-the-art flight control center and systems, able to support multiple/simultaneous mission operations;

· Highly skilled/trained technical personnel.

Significantly, CSOC has implemented the necessary MCC processes to accommodate modifications and changes while minimizing continuous ISS operations. Mr. Brandenstein pointed out that a 24% reduction in personnel at CSOC-JSC led to virtually no reduction in performance.

CSOC Site Review - GSFC

Mr. Phil Johnson/CSOC GSFC APM and Ms. Shubi Ambardekar (CSOC GSFC Customer Service and Mission Integration) discussed the ongoing CSOC reorganization to meet the needs of each NASA Centers’ unique mission requirements more effectively (see Appendix F). Site autonomy is being emphasized to provide for greater focus and flexibility, and increase management effectiveness. At GSFC, the Site Management organization is evolving to meet the specific needs of the science missions. Mission technical support is in good shape from an operations standpoint, and CSOC/GSFC currently manages approximately 70 Project Service Level Agreements (PSLAs) and has a staff of 30-40 support Customer Service Representatives (CSRs). The inclusion of the Customer Services Organization, the Space and Ground Network Services, and the Space Operations Services under the CSOC GSFC Organization will allow for a more effective and integrated mission support solution. The expansion of the Customer Service Organization (to match the JPL model) to include a Mission Integration Team and the Chief Scientist additionally foster the total mission support solution concept. While the CSOC GSFC Customer Service Organization is currently spread very thin, CSOC will establish a Mission Integration Team, which will help with the customer mission interface.

Another potential platform for CSOC is the development of a Control Center at Greenbelt, which would be a test bed for future Mission Services Delivery methodologies. While the approach at other CSOC locations is standardization, at Goddard customized ground systems are the heritage in support of the existing legacy missions. CSOC GSFC will continue in the vein of providing solutions to project needs, but with the goal and objective of maximizing the utilization of and return in the investments in architecture and systems.

Indefinite Delivery/Indefinite Quantity (IDIQ) task orders are in place in support of GSFC-based mission requirements. In particular, CSOC partnerships with Datalynk have been established to provide mission and data support. Datalynk’s business plan is based on working with small missions and developing a future customer base.

The CSWG observed that GSFC represents some 50% of CSOC and the area of greatest potential improvement to CSOC services. However, GSFC mission and data support to Enterprises and programs is continuing to diminish. SOMO/CSOC must act to reduce costs, better utilize, and optimize the approach and resources for operations services in existence today. CSOC needs to effectively reduce cost and optimize services for missions supported from current GSFC resources.

Mission Services Delivery (MSD) Concept 

Mr. Brad Johnson/CSOC/GSFC presented and discussed the CSOC Mission Services Delivery (MSD) Concept related revised approach to the Integrated Operations Architecture (IOA). The MSD Concept has been presented and reviewed by a variety of SOMO/CSOC ‘stakeholders’, including NASA Space Operations Management Office (SOMO) and the NASA Offices of Space Science (Code S) and Earth Science (Code Y). In addition, the principles of the MSD are based on inputs and suggestions from variety of customer sources, including the CSWG and mission project customers. While it should be noted that the long term role of SOMO in the delivery of mission services is under review, a small, informal working group has been established to build on and maximize the GSFC Operations Center of Excellence core competencies, including the development/infusion of new technology, the establishment of standards, current and planned commercialization efforts, and existing academic outreach programs.

Since the inception of the contract, the Agency’s mission services goals have shifted. NASA seeks reduction in the risks inherent in space missions, including the cost-capped missions. Mission productivity, and simplicity and control in design are now objectives. Furthermore, innovation and the implementation of new technology are no longer primary requirements.

In the implementation of mission requirements, the original CSOC proposal was based on a ‘many-to-one’ or ‘one size fit all’ approach to mission support. This was in response to the cost and complexity of the NASA heritage based on unique customization of mission support facilities and capabilities. However, the anticipated customer base has not developed as anticipated, and the architecture and operations concept have been slow to respond to mission changes, mission extensions, and identified weaknesses in the business commercialization areas. Thus a different approach is required, one that addresses the following guidelines and related issues:

· Cost effective, adaptive, and flexible mission service offerings;

· Risk mitigation and reduction, applying on lessons learned across missions;

· Built-in redundancy and backup;

· Maximization of NASA assets and capabilities;

· Optimization of Agency R&D activities;

· Containment and reduction of mission and data service costs.

Mr. Johnson stated that CSOC’s goal is to help the end user find and develop the ‘value-added’ solution. CSOC wants to be able to respond to all classes of scientific missions not duplicate or re-engineer previous efforts each time. He stressed that CSOC will need to be in a ‘solutions mode’. If a solution doesn’t work, they will move through CSOC to another solution so that they are still moving forward. The GSFC must learn to compete for mission service support. Goddard has not been successful in winning new mission support in the last few years, and this poses a serious threat to the GSFC mission operations longevity.

The implementation of a new approach must be based on concurrent operations engineering throughout the life of the project and investigation. A ‘design-to-cost’ approach must be implemented, and the trades and evaluations between concept and associated cost must be a dynamic part of every project. Through an ‘AMMOS-like’ support philosophy, the MSD strategy seeks to establish improved long-term relationships with science Enterprises and programs that comprise the SOMO/CSOC customer base. Modification and expansion of GSFC near-Earth mission operations support resources and capabilities in support of NASA’s customer base is key to developing, implementing, and sustaining a role for CSOC mission services. In addition, CSOC seeks to create a demand-driven ‘Virtual Campus’, providing heterogeneous solutions that are responsive to individual customer needs. This would be established via a Greenbelt Science Mission Campus connected to a distributed campus providing augmented capabilities and redundancy. Through the integration of mission and data services, an expanded business base for services can be created.

Initial implementation of the MSD methodology consists of refinement and design of the concept, establishment of initial operations capability, and final enhancement to full operations capability. CSOC plans to continue to partner with GSFC, SOMO, and NASA HQ to evolve the concept and implementation architecture. Major findings in risk assessment of the MSD approach are as follows:

· No significant technical challenges, as existing capabilities are adequate for legacy mission support and new technology is infused on a gradual basis;

· The ‘design-to-cost’ culture currently does not exist in GSFC/SOMO/CSOC;

· The Enterprise/GSFC/SOMO/CSOC relationship and agreement on missions and funding is critical to the MSD’s success.

The CSOC Operations Concept and associated Integrated Operations Architecture (IOA) structure have migrated from the original response to the RFP, and are now based on a Field Center approach.

The CSWG noted that the Mission Services Delivery concept represents an approach to address real-time command/control issues and concerns for legacy and new mission and data services (however, data services were not specifically addressed). MSD is an evolution of current GSFC capabilities combined with local CSOC resources to provide additional and redundant capabilities. As such, MSD does not represent an innovative solution, and has little potential for immediate cost savings or reductions. Of greatest challenge to CSOC is the lack of financial resources and immediate solutions to the operations architecture and organization issues.
CSWG Splinter Group Sessions - Recommendations

In addition to a general discussion of the status of NASA mission operations and the CSOC program, the CSWG discussed two specific splinter group topics: (1) the CSOC Mission Services Delivery concept, as presented by Mr. Brad Johnson and addressed by Mr. Phil Johnson, and (2) the on-going CSOC reorganization and functional responsibilities, as briefed by the participating CSOC APM’s. The CSWG has the following observations and recommendations concerning these items.

General
(1) NASA should support the effort by CSOC to determine, expand, and define the future SOMO/CSOC customer base. It appears that this has not been done aggressively to date.
(2) To achieve a higher degree of utilization of underused NASA resources in mission operations, NASA should consider, when necessary, supplementing the costs to missions using these services. This may help NASA accomplish its objective of a global decrease in operations costs.

(3) The PSLA can and should be the mechanism whereby the CSOC Customer Service Representative can be the "honest broker" who recommends the best options for mission and data services, provides the expertise of lessons learned from past missions, and concurs in the mission PI's plans for operations.

(4) NASA should consider funding operations of legacy missions on a multiyear basis. There are many examples of legacy missions not purchasing new hardware and software that could decrease operations costs significantly because the payback time is more than one year.

(5) CSOC and SOMO should develop standards for mission operations that can lead to future costs savings by reuse of hardware and software components. In particular, the CSOC Integrated Operations Architecture (IOA) should be focused on the establishment of standardized interfaces across the variety of mission and data service capabilities offered.

(6) The Enterprises do not now have in place advisory committees of outside experts in the area of mission and science operations, data services, and information science. Cross-disciplinary expertise should be provided in a timely way to the Enterprises.

Mission Services Delivery
(1) If GSFC and CSOC wish to remain in the business of providing mission and data services, they need to reduce costs to missions and PIs. This will require severe review and reduction of overhead costs and structural changes. For example, the incentive fee to CSOC must be changed from rewarding 99.999% reliability (which is very costly) to providing reliability at the level that each mission requires. This will necessitate increased cooperation between CSOC and its customers in developing a cost-effective operations concept, which benefits the Enterprises and the Agency as a whole.

(2) The CSOC Science Advisor should advocate at all levels to NASA the idea that CSOC should be allowed and encouraged to provide services to missions at the minimal level that the mission PIs need, at the lowest possible costs. CSOC must be responsive to the real needs of mission PIs and not provide over-engineered solutions that deliver higher degrees of reliability at higher costs than needed. 

(3) If GSFC wishes to avoid going out of the mission and data services delivery business, it should quickly bring in a committee of outside experts to recommend how to change its approach to developing and providing missions and data services. GSFC should then implement these recommendations and be forced to make the tough decisions in order to remain competitive. 

(4) As a part of the MSD development and implementation, Project Data Management Plans (PDMPs) should be reviewed by technical expert groups (including data experts from other NASA missions) at the time of the Non-Advocate Review for a mission between Phase A and B. 

CSOC Organization
(1) The decentralized CSOC management structure and its relations to the User community represent a very positive step on the part of CSOC, and illustrates a practical implementation of a ‘friendly’ user interface.

(2) The role and responsibility of APMs, CSRs, and their relationship to the User community will need to be re-reinforced, especially with respect to generic and mission-specific approaches to customer service.

(3) *** Decentralization is an effective management structure but a decentralized IOA is a disappointing development. The current. IOA is just the sum of the multiple existing systems. CSOC needs to identify centrally a modular structure for program and mission functions linked by common (across centers and other potential service providers)  interfaces***

(4) The role and responsibilities of the CSOC Chief, Science Advisory Office (CSAO) should be as a direct report to CSOC Program Management, and functionally matrixed out to Center APM’s for maximum effectiveness.

(5) The CSAO should communicate the recommendations of the CSWG relative to issues/concerns of the greater User community at the Center and Enterprise levels.
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