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Space Systems - Dependability Data Transfer Formats Standard Working Group

Primary Objective

The primary objective of this working group is to develop a commercial standard that provides a single framework for transferring data between tools and the Dependability database that is necessary to achieve High-Reliability requirements for space systems.  The Extensible Machine Language (XML) shall be used to define the data transport formats (DTF) that are described in the standard.  The title of the standard is, “Space Systems - Dependability Data Transfer Formats Standard.”  The draft standard is scheduled for completion by 30 September 2002.
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30 July 2002 Meeting

The 9th meeting of the Space Systems - Dependability Data Transfer Formats Standard WG was held on Tuesday, July 30, 2002, from 9:30 AM to 11:30 AM PDT.  The meeting was conducted via a teleconference that was mediated by Tyrone Jackson.  The participants in the teleconference were:
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July 30th Meeting Agenda
Time


Working Group Administrative Topics

9:30 - 9:35 PDT  
Take roll

Time
Discussion Topics

9:35 - 11:30 PDT  
Review data transfer schemas 

11:30 PDT 
Meeting adjourn
Detailed Discussion Topics
· The number of participants required for a WG quorum was met.  There were no minutes to approve for the July 16th meeting because a tutorial on XML was held instead on tat date.

· Prior to the meeting, Steve asked that the group to review his input for Section 9.1, “Dependability Design Concerns & Rules Models and Data.”  The group agreed that Steve’s input is a very informative guide for explaining how to perform Design Concern Analysis (DCA).  However, Tyrone reminded everyone that the AIAA does not allow “how-to” information in the main body of a standard.  So Steve’s input will have to be put in an appendix of the standard.  The suggested title of that appendix is, Appendix B, "Space Systems Engineering - Reliability Program Task Guide."  Section 9.1 only will describe the XML data transfer formats for the DCA data.  The group will have to figure out how to associate the DCA DTF information in Section 9.1 with DCA “how-to” information in Appendix B.  Tyrone suggests that one way to accomplish that association is to use "standard" terminology to describe failure causes/mechanisms and the corresponding failure mitigation approaches that are documented in the FMECA report.  For example, "Fan-Out Exceeded" would be a standard term for a particular type of failure cause.  Each "standard" failure cause would be associated with one or more failure mitigation approaches that are described in Appendix B.  Steve’s input is provides a good start for the group to start compiling a comprehensive list of failure mitigation approaches.
· Prior to the meeting, Terry asked that the group to review his input for Section 8.1, “Operational Dependability Analysis Models and Data,” and Section 8.2, “Operational Availability Analysis Models and Data.”  As a result of the group’s comments on Terry’s input, the adequacy of the stated purpose of the standard came into question.  Tyrone and Dan had a phone conversation after the meeting to discuss the shortcomings of the purpose statement.  As a result of that conversation, Tyrone recommends that the WG change the purpose statement to read as follows:

“The purpose of the DTF standard is to:

· Provide equipment and device manufacturers with the means to cost-effectively improve the way they are currently collecting and reporting reliability test and field data.
· Provide space systems producers with the means to continuously and cost-effectively improve the accuracy of reliability and maintainability (R&M) assessments commiserate with the availability of more mature and accurate engineering data during the product life cycle development.

· Provide space systems producers with the means to develop criteria for selecting appropriate R&M assessment tools.
· Provide space systems producers with the means to build a database that will allow meeting the high-reliability requirements for a space system
· .
· Provide space systems customers and producers with the means to identify the key assumptions used in a high-reliability prediction, and understand the impact that each assumption has on the prediction.
· Provide tool developers with the means to transfer data seamless between tools or between a tool and a database without adding risk to the intended uses of the data.”
· Dan raised the question of how to verify that the dependability models accurately represent the latest version of the system configuration.  Tyrone said that the only practical way of verifying the accuracy of dependability models is to develop and update them using data from functional block diagrams that are kept current with development of the system design.   The group agreed with Tyrone and approved adding the following statement to Section 1 of the standard, “Dependability models shall be developed and updated using data that are obtained from the functional block diagram (FBD) models that are kept current with the development of the system design, and the system design, in turn, shall be updated with data obtained from the dependability models.”
· Dan raised the issue of conversion accuracy when data is converted from one unit to a different unit.  The group agreed that unit conversion accuracy is a major problem in the engineering field.  However, the group feels that trying to include enough equations in the DTF standard to handle every possible unit conversion would be impractical and risky.   So the group decided to evaluate the existing conversion standards to identify one that is suitable for converting the high-precision, large and small numbers that are typically found in a reliability assessment.  The selected conversion standard will be referenced in the DTF standard. 

· Tyrone and Dan held a post-meeting phone conversation to discuss DTF issues.  As a result of that conversation, Dan developed several DTF schemas for the group to review.

Action Items
a. Tyrone – Clean up the draft standard and distribute it to the WG prior to the August 13th meeting

b. All – Continue adding appropriate material to the various sections of the draft standard

Next Meeting

The next Space Systems - Dependability Data Transfer Formats Standard WG Meeting is scheduled for Tuesday, August 13, 2002, from 9:30 AM to 11:30 AM PDT.  WG participants are authorized to use the following teleconference number and pass code:

· Teleconference number - (888) 550-5969, pass code 646354

Planned Future Meetings 
Location:
The Aerospace Corporation, Building D-8, 200 N. Aviation Boulevard, El Segundo, CA 90245-4691
Date:
2002

8/13
Teleconference
8/27
Teleconference

9/10
Teleconference

9/24
Teleconference

Please direct all comments regarding these meeting minutes to:

Tyrone Jackson

Working Group Coordinator

Space Systems - Dependability Data Transfer Formats Standard 

Tyrone Jackson

Reliability & Statistics Office

The Aerospace Corporation

Ph. (310) 336-6170

Fax (310) 336-5365
Email: Tyrone.Jackson@aero.org
Top-10 Space Systems Reliability Program Problems

· Valuable RMA lessons learned often are not in a format that is readily assessable or useable by the Reliability Program, or they have become “lessons lost” in an over-whelming mass of engineering information.  For example, a useful lesson learned might never be linked to equipment that it applies if the name that is used to search for information is different than the name recorded in the database.

· Sometimes a Reliability Critical Item becomes (1) the “weakest link” because a design weakness was uncovered too late to implement a design change, or (2) an “unknown failure” because a critical failure mode was not identified, or (3) an “underestimated failure” because a failure cause or failure mechanism was unknown or not understood, or (4) an “escaped failure” because a fault slipped past Test.

· System reliability predictions often do not include probability of occurrence estimates for all relevant failure modes, failure mechanisms, and failure causes.  For example, probability of induced faults during manufacture or probability of damage during assembly usually is not included in a reliability prediction.

· Sometimes, the desired accuracy of R&M requirements or predictions cannot be achieved with the selected ground rules and assumptions, basic data, analytical models, tools, or data paths.  For example, equipment manufacturers usually provide test data that is only sufficient for calculating constant failure rates, i.e., the test data is assumed to fit an exponential density function.  The user cannot use this test data to predict the equipment’s failure free operating period (FFOP) or operating hazard rate.   

· Job openings for reliability analysts are steadily decreasing, and as a result, the number of filled positions is insufficient to adequately support an increasing number of new space projects.  This situation is leading to reliability assessment methods being improperly applied, untimely, or not cost-effective.

· Many commercial R&M assessment tools have major shortcomings that may not be obvious to casual users.  For example, tools may have inaccurate models, unverifiable modeling parameters, high misapplication rates, etc.

· Often, the lack of value-added Technical Performance Measurements (TPMs) for R&M tasks has lead to allocating insufficient funds to perform all of the tasks identified in the R&M program plan.  For example, without value-added TPMs for R&M tasks, a program manager might be mislead to believe that high-reliability can be tested-in more cost-effectively than it can be designed-in, and decide to move part of the R&M budget to Test.
· Throughout the space industry, identical R&M tasks are being called by different names and vise versa. Inconsistency among reliability practices has become a major problem since DoD canceled military standards in mid 90’s.

· Some customers believe that all Reliability, Dependability, and Availability predictions for satellite constellations are too conservative.  The basis of this belief is rooted in historical evidence that shows contingency procedures of ground operations are very effective for extending the useful life of satellites far beyond their predicted mean-life.  This phenomenon has resulted in “over-design” and customers buying more satellites than necessary to meet mission requirements.

· Often it is difficult for an organization to assure that the final versions of the R&M assessment models matches the final configuration of the space system design.  Part of this problem is because reliability assessment tools generally do not label every element in the model with the date and time it was created.
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� This list of top-10 problems was originally developed from an internal WG survey.  This list is being continuously updated.  The last update was on August 7, 2002.





PAGE  
6

_1090220739.vsd

