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E. Configuration Control

Portions of this information are excerpts from the Operations Agreement between NASA and ESA for Operational Product Configuration Control/Technical Review.

E.1 Purpose

Measures are necessary to ensure configuration management is performed on operational databases, procedures, scripts, hardware, and other operations products.  Adequate security procedures are implemented to maintain the safety of the spacecraft and mission.

All of the TPOCC strings, as well as the Command Management Systems, are configuration controlled.  Files and software that are not configuration-controlled cannot reside on these workstations.  An exception to this policy is that work-related notes in personal folders are acceptable.  For security reasons, any files downloaded on the open network should not be placed on a file system residing on the closed network, unless a qualified system administrator installs the file.  

E.2 Process Description

E.2.1 Submission

A change to data products such as procedures, pages, etc., can be requested by anyone associated with SOHO flight operations.  ESA, MMS, NASA, FOT members, and instrument teams typically initiate changes to spacecraft procedures.  Changes originating outside the FOT are submitted to the CCB using the CR form, created by the FOT based on an Operations Change Directive (OCD) form submitted by the outside party.

Members of the FOT complete a Mission Operations Change Request (MOCR) to identify changes.  The FOT engineering staff, for approval, reviews MOCRs.  The FOT may begin working on these changes immediately.

Changes to procedures and/or scripts affecting spacecraft and instrument operations, and configuration monitors files require a Change Request (CR) to be generated.  If the change is deemed necessary and valid, a SOHO Change Request (CR) form is completed and submitted to the CCB as required.  Procedures, Unix and Perl scripts, and other ground products do not require a CR in order to be changed.  Experiment limit changes do not require CCB approval, as long as the SOC and NASA have signed an OCD requesting the change.  The MOCR process is still followed.

E.2.2 Review

The SOHO technical staff reviews all changes to products.  The SOHO Configuration Control Board (CCB), for completeness and accuracy, also reviews changes affecting spacecraft or instrument operations.  The NASA and ESA SOHO Programme Managers chair the SOHO CCB.  The other members of the board are the SOHO Project Scientist, NASA Lead Mission Operations Engineer, ESA Technical Support Manager, and SOHO FOT Technical Manager.

After the CCB approves the change, the FOT assigns a number to the original MOCR and the appropriate signatures are affixed.  If a CR is originated outside the FOT, a MOCR is generated and completed at this time.  Work may NOT commence on a MOCR by the FOT until after all of the appropriate signatures for OEs and management have been issued.  

E.2.3 MOCR Process

The system for assigning version numbers to all scripts and procedures consists of a version number with the format XX.YY.  The first number, XX, is only incremented by 1 for each CR or MOCR written.  The second number, YY, is changed for each iteration of the change/OE review process.  This also applies to the revision data and the change description fields.  Figure E.1 illustrates the configuration control process.

For example, a CR is submitted for the procedure o_esr_setlim version 4.  The first revision for OE review will be 5.0.  If the OEs send it back for any reason, the next revision looked at will be 5.1.  If it is sent out again, the next revision will be 5.2 ... 5.9, 5.10, etc.  There should also be a 5.1 and 5.2 listed for the revision date and the change description fields.  Only revision 5.0 would list the CR number and MOCR number.  The additional changes, 5.1, 5.2, etc, would only need to list additional OCD numbers, if applicable.

A SOHO Operations Product Simulation Form is attached to all MOCRs for spacecraft/instrument TSTOL procedures, contingency and nominal ops scripts.  Any technical changes to an operational script require simulation of the entire script.  MOCRs with the CR and simulation form attached are placed in the IMOC for the change(s) to be made by the FOT.

Unix and Perl scripts do not need to be tested against the simulator, but a valid test plan should be used to ensure that the script functions properly.
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Figure E.1 Configuration Control Process

The following are MOCR process guidelines:

1. All modifications to online data products residing on TPOCC strings are conducted on the offline string 6.

2. When a new, approved MOCR is initiated, check the folders to see if another MOCR has already been started.  If a second one is found then either complete the first one or bring both MOCRs to the attention of the OEs for resolution.

3. The product is copied as the original filename with the extension _mocr.  For procedures, the copied _mocr version of the product is saved in the applicable subsystem folder in the directory ~/input/procs (i.e. ~/input/procs/COBS).  Procedures that are completely new do not require a '_mocr' extension.

All of the appropriate changes shall be made, including updating the product header, with a new version number, the revision date, the initials of the person making the change, and a description of the change(s) made.

4. All procedures, pages, Unix, and Perl scripts are syntax checked.  Pages are syntax checked by the 'make_dsp' script.  All spacecraft procedures, contingency and nominal ops scripts, and configuration monitors MUST be syntax checked and validated on the latest simulator release accepted by the SOHO Programme Office or by real-time telemetry.

Use of real-time telemetry for product validation is only valid for certain procedures and configuration monitors.  Ground procedure and Unix and Perl scripts do not require validation against the simulator but should tested to ensure the function properly.

5. For changes to TSTOL pages, once OE review is complete the _mocr designation must be removed from both the name of the page definition file (filename_mocr.uis), and from the module name inside of the definition file.  The page must then be compiled again using the make_dsp script.  Once these steps are complete, all three newly compiled page definition files (filename.uis, filename.uil, and filename.uid) must be distributed to all of the strings.

Contingency and Nominal Ops scripts reside on the SOHO Server.  The file is duplicated and "vn" is appended to the file name, where n is the new version number.  Changed versions of scripts are printed with a "DRAFT" or "Review Copy" watermark.  Only the final approved version is printed without the watermark.  

Spacecraft procedures and operations scripts must be fully exercised against the SOHO simulator.  This includes testing all branches of procedures.  An operations script must be simulated any time a procedure contained in the script is modified.  The OE on the simulation form indicates nominal Ops and Contingency scripts that are required to be simulated.  The simulator will be configured to match the configuration of the spacecraft.  Instrument procedures can only be validated to the command acceptance level.  Any simulator limitation discovered during simulation must be documented on the simulator form.  Products that cannot be fully simulated require an OE to conduct a line-by-line walk through.

Ground procedure may or may not use that simulator to set specific conditions for the ground system.

6. Once all changes have been made, syntax checked, and simulator validated, the MOCR along with the new product printout should be placed in the “MOCRs Ready for OE Review” folder in the IMOC.

7. If the OE determines that additional changes are required, the MOCR along with the product redlines are returned to the MOCR bin.  At this point, the MOCR process jumps back to step 4, as a new revision iteration must be generated with the appropriate modifications.

8. Once simulator validation and OE review are complete, the change is submitted to the CCB for approval.  After CCB approval, the OE will place the MOCR in the folder entitled “MOCR: OE Review Complete”.  The product is then distributed to all strings.

9. The MOCR should be placed in the appropriate MOCRs Complete bin so the MOCR databases can be updated.

E.3 Simulation

Guidelines for completing the SOHO Operations Product Simulation Form are listed below.  Do not leave any fields blank.  Use N/A, None, or Unknown as applicable.

· Proc/Script (Ver):  Indicate the Name and Version of the product being simulated.

· Time Started:  The date and time that the simulation was started.

· Purpose of Simulation:  May be as general as “validate procedure” or specific, such as identifying a particular aspect of a recent change requiring simulation.  For example, an additional minor change is identified in the OE review and is returned for further simulation.

· Simulation Starting Configuration:  List all details of the Simulator Starting Configuration.  List unusual configurations or the status of certain subsystems or units configured expressly for verifying the product being simulated.  It may be useful to list the sequence of commands sent or procedures run to configure the simulator.

· TSTOL Prompt:  List here any questions presented by the product.

· Input:  List the input to any questions.

· TSTOL Output:  When applicable, list the TSTOL output in response to operator inputs, i.e., command data words.  This may be also be an action.

· Verify Branches Box:  Check the box to show all option branches impacted by the product revision have been tested.  It may be necessary to simulate a procedure against several different starting configurations to fully validate the changes.  Use a separate form for each simulation, and indicate such in the Purpose of Simulation and Simulator Starting Configuration boxes.

· Simulator Version:  List the version of the simulator used for the test.

· Discrepancies/Limitations/Changes Required:  Identify any Discrepancies, Limitations, or Changes required to the simulator that may prevent realistic simulation of a product.  Explain reasons option branches could not be validated.  An important item is what changes are required to the simulator.  This information will be given to the simulator software maintenance personnel for evaluation and action.

· Proc/Script Problems:  List any Proc or Script Problems, which must be corrected before the product, can be considered valid.

· Time Completed:  Log the time the simulation was finished (DOY/HHMM format).

· Initials:  The initials of the person who simulated the product.

After changes are made and simulated, two OEs review the final product for completeness and syntax.  The OE review and simulation of changed procedures, contingency scripts, and nominal ops scripts is an interactive process between the OEs and the individual making the change.  The OEs should not sign the boxes until the changed product is ready for CCB review.  Ground products, Unix, and Perl scripts do not require CCB review.

During each step of the process, the FOT tracks configuration control steps by signing or initialing in the appropriate spaces on the MOCR form and checklist.  The SOHO CCB reviews the modified product.  The CCB co-chairs sign the CR form indicating it is ready for operations.

All modified online data products are distributed to all TPOCC strings.  The changed product is then ready to be used with the SOHO spacecraft.  The console personnel on shift at the time the change is introduced are informed directly that a change was made and training is provided as required.  Procedure tracking and MOCR databases are updated after the changes have been made

E.4 Dead Product Handling

Products may become obsolete due to changes in the ground system configuration, spacecraft configuration, or operational changes.  In order to ensure obsolete products, or dead products, are no longer used for operations, the following precautions have been instituted:

· All dead products are moved into the DEAD_PRODUCTS directory (the full directory name is /home/soho/ops/input/DEAD_PRODUCTS).

· The entire DEAD_PRODUCTS directory is owned by the user sohoadm, and cannot be accessed by any other user.

· All dead procedures are compressed inside of the DEAD_PROCS subdirectory, underneath the DEAD_PRODUCTS directory.

These provide protection against the use of an obsolete procedure.  In order for an operator to execute a dead procedure, the following steps would all have to happen:

· The operator would have to know the correct sohoadm password in order to access the DEAD_PRODUCTS directory.  This password is only available to the staff engineers.

· The operator would have to locate the procedure within the DEAD_PRODUCTS directory, and uncompress the file with the appropriate UNIX directive.

· The uncompressed file would have to be moved from the DEAD_PRODUCTS directory into the operational directory (/home/soho/ops/input/procs).

· The operator would have to enter the correct procedure name into the TSTOL command interface, and initiate its execution.

Note the DEAD_PRODUCTS directory contains obsolete procedures, pages, configuration monitors, and sequential prints.  These are filed within the DEAD_PRODUCTS directory in subdirectories, based on the type of product.  As an example, all obsolete configuration monitors are placed in the subdirectory DEAD_CONFIG_MON.  Additionally, the DEAD_PRODUCTS directory contains all of the products replaced by new products when the gyroless software was activated on-board the spacecraft.  Should the situation arise when the non-gyroless products need to be used, the UNIX script mv_gl_prod can move these products to the operational directories, switching them with the gyroless products.  Again, the user must be sohoadm in order to execute this script, and the script itself would have to be given the proper UNIX permissions before its execution.  
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