Questions and Comments to Revised RTOs for NASA DRFP #49826-GGU
Answers are in bold following each question
Section L instructs bidders to propose six items for each RTO and to provide supporting rationale for their response. Only four of the six items can be reasonably addressed based solely on information contained in the RTOs and supporting documentation. To properly respond to the Section L instructions the following additional information needs to be provided by the supporting documents:

· The overall development concept that: a) identifies the approach being taken to design, to develop or import individual design elements, to test, and to integrate the system; b) describes the supporting environments (such as SILs, test rigs, etc.) that are planned; c) defines the developers approach to CM, QA, Peer Reviews, and Problem/Risk resolution; and d) identifies the tools/databases that are being used to support design, development and test. The information that is available at this time has been added to the RTOs and/or reference materials.  

· The results of the NASA project office and/or developer’s risk analysis and mitigation plans. These are not available at this time. To clarify the RFP, item 5 under the RTO section of L.13 does not refer to the development project, but to the IV&V effort (e.g. a risk to successful completion of a particular IV&V task).
CEV RTO
The CEV task provides the total number of Level 1 and 2 requirements.  Is there any additional information regarding the number of Level 3 and 4 requirements (other than 60% complete), i.e. is information available regarding the number of requirements applicable to the various CSCIs?  Because one of the tasks is to verify through independent testing requirements allocated to selected CSCIs, a more accurate effort estimate could be developed if the number of requirements this will involve is known. Task 8.12 requires the planning of independent testing, not the testing itself. No independent testing is required. Level 3 and 4 requirements information has been updated in the RTO background document.
Regarding the independent testing that is to be done for CEV, what is the project’s approach to testing and what test environments are planned to be available to perform testing? The project’s approach to testing is unknown at this time.  The Reconfigurable Environment For Analysis and Test of Software Systems (REATSS) will be available by the time the independent testing will commence. REATSS information will be posted to the bidder’s library.
Note that Table 4-1 of the CEV TO description is missing Task 8.19 (Special Study) although from other sections of the document, it appears that this is an assigned task. The table is correct. The table only includes tasks that are CEV CSCI dependent. Task 8.19 is only to be performed on the CEV8D software.
What is the nature of software reuse for CEV?  Task 2.1 (Reuse Analysis) is selected, but there is no detail as to the expected amount of reuse, the heritage system from which the software is being reused, etc.  Also, the task indicates that the IV&V Team should perform domain analysis if the developer has not done so.  This would significantly affect the amount of work required.  For the purposes of this response, should we assume that developer domain analysis will be available? The CEV RTO supporting documentation has been updated with the following information. Only two areas of software reuse on the CEV are known at this time. The VSM CSCI will utilize some COTS mission support software from General Dynamics. The AS CSCI will utilize a Wind River VxWorks 5.x customized RTOS. No developer domain analysis is available at this stage of the project.
Section 5.4 of the CEV TO description describes a PDR Milestone Review Report.  The description of Task 1.5 indicates that IV&V will participate in both a Software PDR and a System PDR.  It is easy to envision this deliverable being generated twice if its contents were associated only with WBS element 1.5. However, the content description also includes the results from WBS elements 4.1, 4.2 and 4.3, indicating that the deliverable is oriented towards the SW PDR. Which of these reviews does the 5.4 deliverable apply to or is there a separate report for each? The RTO has been updated to clarify that delivery is after System PDR.
The CEV RTO has deliverables required from IV&V whose delivery is pegged to the SSR (see Paragraphs 5.7 and 5.9) and whose contents might reasonably be assumed to be wanted in connection with the SSR, but the SSR is not one of the reviews that IV&V is tasked to support (see WBS 1.5). The description of Task 1.5 has been updated to include support for the SSR.
It appears that all tasks except the Special Study are performed with respect to artifacts for the full-up CEV and NOT the demo vehicle.  Is this understanding correct?  Will the CEV8D have its own unique SRS, SDD, etc.?  When will the developer’s CEV8D Hazard Analysis be provided to IV&V? The CEV RTO supporting documentation has been updated with the following information. The CEV8D vehicle is being developed as part of a parallel development efforts resulting in a down-selection (see NASA Office of Exploration Systems Industry Day Charts pp.7,8 http://www.exploration.nasa.gov/acquisition.html) For purposes of this RTO, assume that NASA will not have insight or oversight of CEV8D development, nor provide any mission assurance functions. This is because, as part of a competitive “fly-off” the success of the demo vehicles will be used as part of the down-selection criteria. Assume that NASA’s involvement in the CEV8D is to assure that the demonstrations will be conducted safely. Therefore, the CEV8D special study is focused on hazards. The CEV8D Hazard Analysis will be available on May 5th, 2006. The CEV8D code will be available as shown in the schedule. At this time, it is known only that some supporting documentation will be provided with the code.
What language(s) are the SLOC estimates in the Software Architecture based on? What autocode generator(s) are used to produce the GN&C and CI CSCIs? The language is C. MatLab-Simulink is planned for GN&C, and eNGINU!TY VAPS is planned for CI.
Under section 5.11 (Deliverables for the task order), should “Task 1.8” actually be “Task 8.19”? Yes
What is the development environment and programming languages for CEV? The information that is known at this time has been added to the RTO backup documentation.
How many system hazards have been identified for the CEV? If this information is not available, please specify how many system level requirements have been identified for the CEV? The system hazards have not been identified. The CEV system requirements information known at this time is in the CEV RTO background document.
Incumbents that have worked on human space flight task orders will have an advantage.  In the spirit of fairness, will Government make the Cockpit Avionics Upgrade (CAU) task order available to all bidders? These will be provided.
K-M RTO
In Table 4-1, what do the asterisks next to the X’s mean? The asterisks were inadvertently left in the document and mean nothing specific in regards to the RTO.
Section 4.3, item 2.1: For the purposes of costing, which should we assume –that the developer has or has not performed domain analysis? The status of the developer domain analysis is unknown. Inheritance reviews are scheduled from October through November 2004.  The results of these reviews will provide the appropriate information as to the level of domain analysis that the developer has performed.
Section 4.3, item 4.1: Listed as “reserved: here, but given a name and tasked for most CSCIs in table 4-1. Late change in analysis results updated table 4.1 but not Section 4.3.  The section has been updated appropriately.
Section 4.3, item 3.3 - There does not appear to be a deliverable that addresses the output of Task 3.3 – Interface Analysis Requirements. Task output added to software build reports (5.6 and 5.8 in RTO).
Paragraphs 5.7 and 5.8 both reference Task 4.1 output as included in these reports; however, 4.1 is a Reserved Task. See question 3.
We understand that the IV&V Planning and Scoping activity assesses each software component to determine its Software Integrity Level (SIL) using an IV&V Facility standard process and SIL scheme.  The Criticality Analysis worksheet supplied with the K-M Reference Documents provides the Criticality and Error Potential scoring; however, it does not define the composite SIL for the software components.  Furthermore, the 5x5 matrix included in the Software Integrity Level Assessment and Planning presentation delivered at Industry Day indicates that the mapping of intermediate levels (SIL 2 and 3) is still being determined.  In the KM3 RTO, Task 1.6 states: “Recommend updates and modifications to the Software Integrity Level (SIL) scheme”. Which “scheme” is to serve as the baseline for the recommended changes? The approach to developing SILs has been reworked somewhat since the Industry Day meeting.  A tasking matrix was developed that linked tasks to specific scores of Criticality and Error Potential rather than applying tasking based on where the component fell within the 5x5 matrix.  However, the Government is aware of the need to supply a SIL score in order to be able to accurately weight emphasis and intensity in regards to a task.  (Note that all #x# references are criticality x error potential).  
Based on this the Government is using a 5 level SIL scheme as shown in the following table.

	SIL 3
	SIL 3
	SIL 4
	SIL 4
	SIL 4

	SIL 3
	SIL 3
	SIL 3
	SIL4
	SIL 4

	SIL 3
	SIL 3
	SIL 3
	SIL4
	SIL4

	SIL 1
	SIL 1
	SIL 2
	SIL 2
	SIL 2

	SIL 0
	SIL 1
	SIL 2
	SIL 2
	SIL 2


In this table a SIL 0 has no assigned tasks based on the previously discussed tasking matrix and thus has no effort applied against it.  The other SILs have differing sets of tasks applied and thus differing efforts.  While the table provides a relative indication of the level of emphasis and intensity to apply, the proposed approach should also take into account and remain consistent with the assigned criticality and error potential numbers.

In KM3, there are tasks allocated to the OS and I/O software although no information characterizing these systems is provided.  The SLOC table has the lead-in statement, “No specific information was available on the OS or the I/O software. It will be difficult to provide an effort estimate in those areas unless more information is provided. A table providing some structural information about the OS has been provided along with some generalized information has been provided.  No specific size information or reuse information is available at this time.  The sizes of the software components are denoted in the table broken down by architectural element at the lowest level that information is available.  The software is being written in C.   There is no current estimate on the size of the OS.  The OS is an instance of VxWorks with some specific adaptations for use on the lander.  The estimate on the size is lacking as the OS was not included with the software when it was placed in storage in 2001.  However some design information is available and provided following the SLOC table.  

     The information in the SLOC table represents two stages of development in the  

      project.  As noted elsewhere, the incoming software for the lander was developed 
     for a mission that was never flown and placed in storage with the lander in 2001.  
    The Integrated Total Lines of code represent the state of the software at that time.  
The Working Total Lines column represents the estimated growth of the components across the build cycle.  The Estimated Reuse from Mars 2001 column represents the amount of code from the Integrated columns that is expected to be reused for this new mission.  Using the Uplink component as an example, the 9,856 value represents the state of the software when it was placed in storage.  Of those 9,856 lines of code, approximately 9,363 will be reused.  Note that the final estimated size is 10,057, so this would imply that about 694 new SLOCs will be developed for the Uplink component (10,057-9,363).

Regarding KM3, is it correct to assume that the instrument software is developed in a single build? Yes.
In the Level 1 Requirements document under “Mission Needs Statement” where are the referenced figures 1 and 2? The figures were inadvertently left out and have been added to the document.
Are the number of Level 2, 3 and 4 requirements for KM3 available? All available information on Level 2, 3, and 4 requirements has been added to the background document.
There is an inconsistency in the CSC/CSCI/modules listed in the RTO and supporting documentation.  Specifically:

Propulsion is included in

· the background document SLOC table

· the background document build table

And is not included in

· the RTO write-up

· the FSW architecture PowerPoint

· the criticality analysis
GN&C mode control is included in

· the RTO write-up

· the criticality analysis
And is not included in

· the background document SLOC table

· the background document build table

· the FSW architecture PowerPoint

The issues identified above have been corrected.
In addition, the instruments are included in all of the above except the build table. The instruments are not in the build table as they are completed in only one build according the provided project schedule.
There is an inconsistency in the KM3 Criticality Analysis scoring for ERROR POTENTIAL/Development/Experience.  The same rationale is used to justify a score of 1, 2, and 3. The inconsistency has been corrected and the scores have been changed slightly to account for the new rationales. KM3 RTO QUESTIONS









1. On the KM3 Criticality Analysis there is a “4” in the first column (Uplink), but no scores in the remaining columns (Downlink, Command Manager, Sequence Manager, Telecom, and Telemetry) for Formality of Process.  Will the Government provide these values? The values have been added.
2. What is development environment and what are the programming languages for the KM3? The background document has been updated with this information. The sizes of the software components are denoted in the table broken down by architectural element at the lowest level that information is available.  The software is being written in C. The planned development environment will use the Green Hills Optimizing C compiler (version 188) on Sun Sparc workstations running Solaris 5.7. There is no current estimate on the size of the OS though it will be based on VxWorks 5.2.  The estimate on the size is lacking as the OS was not included with the software when it was placed in storage in 2001.  However some design information is available and provided following the SLOC table.

3. In the KM3 information Document SLOC Size – Difference, what is the difference between Working SLOC and Integrated SLOC? The information has been added to the background document. The information in the SLOC table represents two stages of development in the project.  As noted elsewhere, the incoming software for the lander was developed for a mission that was never flown and placed in storage with the lander in 2001.  The Integrated Total Lines of code represent the state of the software at that time.  The Working Total Lines column represents the estimated growth of the components across the build cycle.  The Estimated Reuse from Mars 2001 column represents the amount of code from the Integrated columns that is expected to be reused for this new mission.  Using the Uplink component as an example, the 9,856 value represents the state of the software when it was placed in storage.  Of those 9,856 lines of code, approximately 9,363 will be reused.  Note that the final estimated size is 10,057, so this would imply that about 694 new SLOCs will be developed for the Uplink component (10,057-9,363).

4. KM3 figures 1 and 2 are referenced but not provided in the Level 1 Requirements Document? The figures have been added to the document.
5. On the KM3 Schedule, RA/RAC PYLD (Lines 65, 66, and 67) appear to have a typographical error in that only “requirements” are stated.  Should sub-elements be design, code, and test instead of  “requirements”? Those items in the schedule have been corrected.
6. Please define the terms "inheritance review," "pre-ship review," and "mission readiness review."  
Inheritance reviews are conducted where inherited hardware or software or design is received by the project. The inheritance review is a part of an overall inheritance evaluation process that will be performed on all subsystems, instruments and components whenever an existing design, hardware or software is planned for use.  The evaluation of the inherited item will confirm that the system functional, performance and interface requirements will be satisfied, and that mission success will not be compromised by its use.

A pre-ship review is held prior to the movement of the spacecraft from its development facility to the launch facility.  The objectives of the pre-ship review are to evaluate the completeness of the flight system and payload test program; assess flight system environmental test performance; assess the readiness to proceed with shipment of the flight system to the launch site and integration and test at the next higher level of integration; and, assess the progress toward completion of the development activities planned before launch.  

The mission readiness review evaluates the readiness of the project and all project systems to support launch and the mission.  The review provides a top-down systematic evaluation of the derivation and functional allocation of requirements, the engineering implementation to address the requirements, the validation and verification of the requirements, the preparation for operations and data analysis, and the system management processes that tie it all together.  The mission readiness review says that the system is capable of performing its job and is ready to head out to the launch pad.

7. There is a table on Page 2 KM3 RTO Information Document. Does the column labeled Total Working Lines indicate the size of the initial Flight Spacecraft Software Build 1?  How does the column labeled Estimated Reuse Percentage relate to the table? See answer to question 3.
8. On page 2 of the KM3 Information Document, the Government indicated that they have no detailed information on the I/O and OS subsystems.  Therefore, will the Government consider deleting the I/O and OS subtasks from KM3 RTO task table (see page 4)?   Additional information has been added to the document, though specific size of the OS is still unavailable.
9. The KM3 Req Phase 3.0, Section 3.2 (Software Req Evaluation): Correctness Item B states that the IV&V will verify that the software requirements comply with applicable standards, references, regulations, policies, physical laws, and business rules.  Will the Government please provide the applicable documents? The applicable document in this instance is NASA Policy Directive 2820.1A NASA Software Policies (Revalidated 5/29/2004).
10. It will be to the advantage of the current incumbents to have performed current and previous Mars-related task orders.  In the spirit of fairness, will the Government provide current and previous Mars-related task orders, including MER, MRO and Phoenix Scout? The MER and MRO task orders will be provided. There is no task order for Phoenix Scout. IV&V work has not begun on this mission. 

11. The MET instrument has 0% reuse but reuse is a required task.  MARDI is 100% reuse but has no reuse analysis task.  Is this a mistake? The items in question have been corrected.
