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1.0 Introduction

STScI has been working on a plan to implement the necessary changes to the planning and scheduling systems to support the operation of HST using only two gyros for pointing and attitude control.  The plan has two phases—an initial phase, in which the scheduling systems provide a basic capability to continue with the HST science program in the event that two more gyros fail prior to SM4, and a second phase, which will allow more optimized utilization of the science on HST using the two gyro mode. 

1.1 Purpose

This plan describes the test, review, and analysis that will be conducted to verify the phase I implementation of the two-gyro science mode for the HST planning and scheduling systems.

1.2 Scope

Test, review, and analysis will be done both at the system level, verifying requirements for each of the planning and scheduling system components, as well as on a broader scope—looking at the planning and scheduling system as one integrated entity which is used to take observations from the proposal specification through to execution on the spacecraft.

1.3 Document Organization

This document is organized into six sections, as follows:

Section 1 – Introduction, purpose, scope, documentation

Section 2 – System definition

Section 3 – Verification approach

Section 4 – Verification responsibilities

Section 5 – Test environment

Section 6 – Requirements traceability

1.4 Document references

The following requirements documents were used in the development of this plan. 

· Myers, C. (editor).  HST Scheduling System Two-Gyro Mode Phase I Requirements Document, December 17, 2003.

· National Aeronautics and Space Administration, Goddard Space Flight Center, LMMS/P563372.  Two Gyro Science Mode System Requirements Document (Revision 1), September 2, 2003.

2.0 System Definition

2.1 System Overview

The following chart (Figure 1.1) illustrates the components of the HST Planning and Scheduling System.  Those P&S systems that require modification in order to achieve the Phase I implementation of two-gyro science mode scheduling are shaded.

Figure 1.1.  The HST Planning and Scheduling System Components


















Moving targets will not be supported in Phase I of TGSM, therefore MOSS and its associated process flows are denoted by dashed lines.

2.2 System modification description 

The modifications to the P&S systems are described in the requirements, which are being tracked in DOORS, as well as in system specific PRs, which can be access through http://www.sesd.stsci.edu/prsystem/index.jsp.

3.0 Verification approach

This section describes the approach that will be used to verify the compliance all of the phase 1 planning and scheduling requirements for two gyro science mode scheduling.

3.1 Verification Overview

Verification descriptions for the Two Gyro Phase 1 requirements are being tracked in DOORS.  The verification descriptions describe at a high level the method that will be used to verify the requirements.  The requirement traceability matrices are included in section 6.0 of this document.

Test cases will be developed for each of the verification descriptions as the designs for the systems are developed.  As the requirements are implemented, descriptions of the implementations and tests will be documented in the associated PRs.  These PRs will also be traced back to the requirements in DOORS.  

In addition to the PR testing, a broad end-to-end test will be performed to verify that the implementation of the system requirements did not adversely affect the interfaces between the planning and scheduling systems.  Additionally, this will serve as supplemental verification of the requirements.

3.2 Verification Methods

Every requirement will be verified by one of the standard methods:

· Test – The test method is used when the requirements have to be verified by measuring system performance and function under various simulated conditions. The measurements may need the use of special equipment, instrumentation and simulation techniques. The analysis of data obtained and derived from the test is an integral part of the test.

· Analysis – The analysis method is used when verification is achieved by performing theoretical or empirical evaluation. The analytical techniques are systematic, statistical, quantitative and qualitative design analysis, modeling and computational simulation.

· Inspection – The inspection method is used when verification is achieved by visual determination of physical characteristics (such as construction features, hardware conformance to document drawing or workmanship requirements).

· Demonstration – The verification by demonstration method is used when the requirements to be verified are qualitative operational and functional requirements that do not require measurement of system performance or function. The demonstration is observed and recorded.

3.3 Levels of Testing

3.3.1 Unit testing

Unit testing will be done to verify that the implementation is correct and complies with the system requirements and design.  The developer teams for each of the subsystems will be responsible for unit testing their software modifications/enhancements before handing off the software to the testers for subsystem-level testing. All changes to the planning and scheduling systems related to phase1 two gyro implementation will be documented in PRs, which will be linked back to the requirement(s) they are implementing.

3.3.2 Subsystem testing

The PRs will be tested in the subsystem testing, which is part of the release cycle for the planning and scheduling system components (i.e. subsystems). The test engineers who are matrixed to the system development teams will test the PRs as part of their normal subsystem testing practices. Their procedures for testing changes (related to the implementation of phase 1 two-gyro capabilities) will be documented in those PRs, which will be linked back to the associated requirements in DOORS.

3.3.3 System integration testing

The integration testing approach has two parts.  First, several observation scenarios and scheduling scenarios will be tested.  (For this part of integration testing, these scenarios will be processed in the P&S systems from PP through PASS.)  

Observation scenarios include the following:

· Single/multi-orbit SUs

· Fixed/internal targets using all SIs

· Gyro/FGS PCS

Scheduling scenarios include the following:

· M2G ( T2G ( F2G mode transition

· F2G ( T2G ( F2G mode transition

· F2G ( M2G ( T2G ( F2G mode transition
In addition to the observation and scheduling scenarios, the procedures for transitioning to and from two-gyro processing will also be tested.

In the second part, several observations (from the observation scenarios) will be processed through the entire planning and scheduling system (from APT through PASS) from the perspective of the following user scenarios.  These scenarios allow us to test the various user interfaces, in addition to the system interfaces.

· The PC – This scenario follows the steps of the Program Coordinator (PC), who processes the observations from Phase 2 proposal submission through setting them ready for flight calendar scheduling.  The PCs use the following planning and scheduling systems: APT, PLIB, PP, TRANS, CASM, SPIKE, and SPSS.  (Currently, they also use MOSS, however it will not be used for phase 1 of the two-gyro mode project).

· The LRPG – This scenario follows the steps of the Long Range Planning Group (LRPG).  This group takes the pool of observations, both those newly submitted and those left over from previous cycles, and finds the most efficient plan for scheduling them over the next year (or longer).  The baselined version of this plan is used by the short term schedulers to get the pool of observations they will attempt to schedule on the week-long flight calendar.  The LRPG uses the following planning and scheduling systems: SPIKE and SPSS.

· The STS – The short-term schedulers (STS) attempt to schedule as many of the observations as possible from the long-range plan on the flight calendar.  Once a week-long calendar is scheduled as efficiently as possible, the short-term schedulers generate an SMS (science mission specification).  They then run that SMS through PASS to get the mission schedule and command load(s), which are uploaded to the telescope.  The short-term scheduler uses the following planning and scheduling systems: SPSS, SCS, and PASS.

3.3.3 On-orbit testing

All of the observations used for the full-functional on-orbit test will be processed (from PP through PASS) in the ITE before they are processed for flight scheduling in operations. 

More about on-orbit testing T.B.D.

4.0 Verification Responsibilities

TBD

5.0 Test Environment

5.1 Unit and Subsystem testing

Subsystem development and testing environments will be used for the unit-level and subsystem-level testing, respectively.  Each of the planning and scheduling subsystem development and testing teams has a distinct, independent environment.  

5.2 System integration testing

All of the end-to-end testing will be done in the Integrated Test Environment (ITE).  The ITE is a configurable test environment where the system integration testing of the planning and scheduling system can be performed.  To the extent that it can, the ITE emulates the operational environment in its process flows and directory structures. However, the configurable nature of the ITE allows one to use not only the operational version of the planning and scheduling system, but to use multiple versions of the system components.  For instance, a user may choose to use the development version of one system with the operational version of another system.  This flexibility allows for integration issues to be discovered before the systems are released to operations.

The ITE configuration manager controls the versions of the planning and scheduling system components that are available at any time in the ITE.  The Users may customize their environment (i.e. choose the systems and versions to use) by running a series of set-up scripts.  

5.3 Test Data

TBD

6.0 Requirements Traceability Matrices

6.1 Spike requirements traceability

	DOORS ID
	Verification Description
	Verification Method
	Requirements

	Spike-1
	Verify using the visualization tool that three distinct visibilities for each FHST are calculated—one for each level of attitude uncertainty.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 10.

Object Text: SPIKE shall model FHST visibility at 3 levels of attitude uncertainty.  (SPIKE 1.1)

	Spike-2
	Verify using the visualization tool that two-gyro constraints are calculated using a combination of overlapping FHST visibilities.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 11.

Object Text: SPIKE shall implement two-gyro constraints based on FHST visibility overlaps.  (SPIKE 1.2)

	Spike-3
	Verify using the LRP GUI that the two-gyro constraints are combined with other constraints in determining the total suitability of an observation.  


	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 12.

Object Text: SPIKE shall integrate two-gyro constraints with the existing constraint infrastructure and visualization tools.  (SPIKE 1.3)

	Spike-4
	Verify using the visualization tool that the SAA and FHST impacts are modeled in the PCFs calculated by Spike.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 13.

Object Text: SPIKE shall model FHST and SAA impacts. (SPIKE 1.4)

	Spike-5
	Verify using the roll range reports/plots and/or the Spike GUI that the existing roll constraints, e.g. SAME ORIENT and ORIENT FROM, are constrained by the roll restrictions for scheduling the two-gyro FHST activities.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 14.

Object Text: SPIKE shall integrate FHST roll restrictions with the existing roll constraints. (SPIKE 1.5)


6.2 SPSS/SCS requirements traceability

	DOORS ID
	Verification Description
	Verification Method
	Requirements

	SPSS-12
	The existence and values of these new database fields will be verified by manual inspection of the database relations affected.  The existence of these values in the C&C list data structure will be verified via inspection of cclist – dump output.
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 17.

Object Text: SPSS shall query the PMDB for all parameters relevant to the scheduling of FHST activities for two-gyro mode operation and store these database parameters in a modified version of the C&C List Data Structure. These parameters are used later by SPSS for the scheduling of two-gyro mode FHST activities.  (SPSS 1.1)

	SPSS-13
	Verify through calendar -display output that the C&C List designation matches the value of the database field that designates the mode (two-gyro or three-gyro).
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 18.

Object Text: Upon creating a new C&C List, SPSS shall designate the C&C List as being either a 2-gyro or a non-2-gyro C&C List, based upon a database field that indicates which mode is currently being used for the HST.  (SPSS 1.2)

	SPSS-14
	Attempt to add a two-gyro designated SU to a non-two-gyro C&C list and verify that an error message is given and that additional attempts to add non-two-gyro SUs to the C&C list is allowed.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 19.

Object Text: SPSS shall issue an error message if the addition of 2-gyro scheduling units to a non-2-gyro C&C List is attempted, and vice versa. (SPSS 1.3)

	SPSS-15
	Verify that running pmdb -update -type=obset on a moving target observation that uses a two-gyro PCS scenario results is an error. Also verify that the database fields, qbs_obset.ready_flag and the qbs_obset.ready_for_gs, have not changed from “N” or blank.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 20.

Object Text: For the initial implementation of the two-gyro mode, SPSS shall issue an error, during validation of observational data in the PMDB, if a moving-target observation is set to use a two-gyro PCS scenario. (SPSS 1.4)

	SPSS-16
	Verify that using the gs_request command also gives the same error behavior as the pmdb -update command, since it invokes the pmdb -update -type=obset.  The gs_request command should exit gracefully after the error message without continuing to the guide star request processing.  
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 20.

Object Text: For the initial implementation of the two-gyro mode, SPSS shall issue an error, during validation of observational data in the PMDB, if a moving-target observation is set to use a two-gyro PCS scenario. (SPSS 1.4)

	SPSS-17
	Choose any normal moving target SU. Confirm that it has successfully completed all preparation steps up to and including pmdb -validate (which is invoked via pmdb -update -type=SU).  In the database, change the PCS scenario (qbs_obset.pcs_mode and qbs_obset.scenario_acq) for the obset(s) in that SU to one that is only for use with two-gyro obsets.  Attempt to add this SU to a two-gyro C&Clist and also to a three-gyro C&Clist.  Verify that an error message is given in both cases.  It is likely that the error messages will be different for the two-gyro C&C list and the three-gyro C&C list, but each should give a clear reason for the error that has occurred.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 21.

Object Text: For the initial implementation of the two-gyro mode, SPSS shall issue an error, when attempting to add a moving-target observation to a C&C List, if the observation is set to use a two-gyro PCS scenario. (SPSS 1.5)

	SPSS-18
	Schedule an SU whose obset(s) use(s) GYRO PCS mode on a C&Clist.  Verify using calendar -display or sgs that HST is in M2G mode and has not gone to T2G or F2G mode.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 23.

Object Text: SPSS shall schedule scheduling units using GYRO PCS mode only in M2G mode.  (SPSS 2.1)

	SPSS-19
	Verify that a GYRO SU cannot schedule in a gap between two FGS SUs where HST remains in T2G (or F2G) mode.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 23.

Object Text: SPSS shall schedule scheduling units using GYRO PCS mode only in M2G mode.  (SPSS 2.1)

	SPSS-20
	Schedule an SU whose obset(s) use(s) GYRO PCS mode on a C&Clist using calendar -add -verbose. Verify that no FHST activities are attempted to be scheduled. Then verify using calendar -display output that no FHST were scheduled in association with this GYRO SU.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 24.

Object Text: SPSS shall not schedule any FHST activities for scheduling units using GYRO PCS mode.  (SPSS 2.2)

	SPSS-21
	Create a 2-gyro mode C&Clist that has at least one 2-gyro mode SU in the candidate list.  Use SGS or calendar -display to view the occultation and FHST windows for alignment(s) in that SU.  Verify that the M2G and T2G modes are determined based on the FHST visibilities and the previous activities.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 26.

Object Text: After scheduling the current targeted alignment, SPSS shall examine the previously scheduled activities on the calendar, as well as FHST visibility windows, to determine whether the HST is currently in M2G or T2G mode at the start of the current targeted alignment. (SPSS 3.1)

	SPSS-22
	Schedule a multi-alignment two-gyro SU on a two-gyro calendar using SGS or calendar -add –verbose.  Verify that the correct uncertainty windows were used in scheduling each alignment. 
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 27.

Object Text: To determine that the HST is in T2G mode, SPSS shall verify that visibility windows exist, on at least one FHST, from the loss of FGS usability after the previous targeted alignment through the start of F2G mode for the current alignment, using a database-derived small attitude uncertainty (SAU).  The HST is in M2G mode if it is not in T2G mode. (SPSS 3.2)

/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 28.

Object Text: When the HST is in M2G mode, SPSS shall calculate visibility windows for all three FHSTs from the end of the slew to the current alignment and the start of F2G mode, using a database-derived large attitude uncertainty (LAU).  This corresponds to the pointing uncertainty of the HST during M2G guiding mode. (SPSS 3.3)

	SPSS-38
	Schedule two or more multi-alignment SUs together on a C&Clist and verify that the correct uncertainty windows were used in scheduling each of the alignments in the subsequent SU(s).
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 27.

Object Text: To determine that the HST is in T2G mode, SPSS shall verify that visibility windows exist, on at least one FHST, from the loss of FGS usability after the previous targeted alignment through the start of F2G mode for the current alignment, using a database-derived small attitude uncertainty (SAU).  The HST is in M2G mode if it is not in T2G mode. (SPSS 3.2)

/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 28.

Object Text: When the HST is in M2G mode, SPSS shall calculate visibility windows for all three FHSTs from the end of the slew to the current alignment and the start of F2G mode, using a database-derived large attitude uncertainty (LAU).  This corresponds to the pointing uncertainty of the HST during M2G guiding mode. (SPSS 3.3)

	SPSS-26
	Using calendar –display or SGS, determine when HST is in M2G mode.  While HST is in M2G mode, schedule an SU and verify, using calendar –display or SGS, that an initial FHST rate control activity is scheduled during the earliest FHST visibility that is continuously available for the initial rate control period (duration of which is derived from database value).
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 29.

Object Text: To bring the HST out of M2G mode, SPSS shall schedule an initial FHST rate control activity, using a database-derived duration, to achieve T2G mode during the visibility of the earliest FHST that is continuously available for the initial rate control period.  T2G mode commences at the start of this FHST activity.  (SPSS 3.4)

	SPSS-27
	Continuing from SPSS-26, verify that FHST visibility windows calculated using LAU are used to determine when FHST visibilities overlap for the duration between the end of the initial rate control period and the start of the F2G mode. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 30.

Object Text: SPSS shall calculate FHST visibility windows using a large attitude uncertainty of the HST (LAU) after the initial rate control period, to determine where two FHSTs are simultaneously visible for the duration required to complete an initial FHST map and attitude correction.  The window for this calculation extends from the end of the initial rate control period to the start of F2G mode. (SPSS 3.5)

	SPSS-28
	Continuing from SPSS-26, verify that an initial FHST map and attitude correction are scheduled at the earliest time when two FHST visibility windows (using LAU) overlap for the specified duration.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 31.

Object Text: SPSS shall schedule initial FHST map and attitude correction activities, using a database-derived duration, at the earliest time when two FHSTs are simultaneously visible and at least one FHST is visible since the initial rate control activity.  (SPSS 3.6)

	SPSS-29
	Using SGS or calendar -display, verify that no FHST handoffs occur during any map activities.
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 32.

Object Text: SPSS shall permit no FHST handoffs during a map activity.  (SPSS 3.7)

	SPSS-30
	Continuing from SPSS-26, verify that FHST visibility windows calculated using MAU are used to determine when FHST visibilities overlap for the duration between the end of the first attitude correction and the start of the F2G mode. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 33.

Object Text: SPSS shall, optionally, calculate FHST visibility windows using a medium attitude uncertainty of the HST (MAU) after the first attitude correction, to determine where two FHSTs are simultaneously visible for the duration required to complete a second FHST map and attitude correction.  The window for this calculation extends from the end of the first attitude correction to the start of F2G mode. (SPSS 3.8)

	SPSS-31
	Continuing from SPSS-26, verify that a second FHST map and attitude correction is scheduled after the first map and attitude correction and as close as possible (using a database-derived duration) to the start of the FGS PCS acquisition. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 34.

Object Text: SPSS shall, optionally, schedule a second FHST map and attitude correction, using a database-derived duration, ending as close as possible to the start of the FGS PCS acquisition.  (SPSS 3.9)

	SPSS-32
	Continuing from SPSS-26, verify that FHST visibility windows calculated using SAU are used to determine when at least one FHST is continuously visible after the second FHST map and attitude correction for a database-derived duration that ends partway through the FGS PCS acquisition.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 35.

Object Text: SPSS shall calculate FHST visibility windows using a small attitude uncertainty of the HST (SAU), to determine when one FHST is continuously visible, for a database-derived duration that ends partway through the FGS PCS acquisition. (SPSS 3.10)

	SPSS-33
	Continuing from SPSS-26, verify that an FHST observer mode activity is scheduled after the optional second FHST map and attitude correction that ends partway through the FGS PCS acquisition.  Verify that its duration for the observer mode activity and the amount of overlap with the FGS PCS acquisition match the database-derived values. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 36.

Object Text: SPSS shall schedule an FHST observer mode activity that ends partway through the FGS PCS acquisition, when F2G mode is established, using database-derived durations for the observer mode activity as well as for the amount of overlap with the FGS PCS acquisition.  (SPSS 3.11)

	SPSS-34
	Using SGS or calendar -display, verify that no FHST handoffs occur during any observer mode activities.
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 37.

Object Text: SPSS shall permit no FHST handoffs during the observer mode activity.  (SPSS 3.12)

	SPSS-35
	Use calendar -add -verbose to verify that SPSS, after unsuccessfully attempting to schedule an observation, removes all FHST activities relevant to that observation.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 38.

Object Text: If an observation cannot be scheduled, as is, under 2-gyro mode, SPSS shall remove all FHST activities relevant to the observation from the calendar. (SPSS 3.13)

	SPSS-36
	Schedule a multi-alignment SU on a two-gyro calendar. Using SGS or calendar –display verify that, after loss of FGS usability, a full FGS PCS acquisition (not a reacquisition) is scheduled so long as one FHST remains visible throughout loss of FGS usability.  If there is a gap in FHST coverage after loss of FGS usability, verify that an entire set of FHST map and attitude correction activities (all activities from M2GF2G) is scheduled before the full FGS PCS acquisition.

	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 39.

Object Text: When more targeted alignments need to be scheduled after loss of FGS usability, SPSS shall schedule a full FGS PCS acquisition (not a reacquisition) as long as one FHST remains visible throughout loss of FGS usability.  If there is a gap in FHST coverage, HST is assumed to revert back to M2G mode and an entire set of FHST map and attitude correction activities must be scheduled along with the FGS PCS acquisition. (SPSS 3.14)

	SPSS-37
	Verify that calendar -display and SGS show the new FHST activities and visibility windows, and that the visibility windows include the HST pointing uncertainties associated with two-gyro mode.
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 41.

Object Text: SPSS shall be able to display the new FHST activity types on a calendar, as well as to display FHST visibility windows on a calendar using any of the HST pointing uncertainties associated with 2-gyro scheduling. (SPSS 4.1)


6.3 SCS requirements traceability

	ID
	
	Verification Method
	Requirements

	SCS-1
	Verify that SMS generation recognizes and correctly processes the new two-gyro FHST activity types.  Verify that a compliant two-gyro C&Clist produces no errors due to an inability by SCS to recognize the new activity types.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 43.

Object Text: The SCS smsg generation process shall recognize the new FHST activity types.  (SCS 5.1)

	SCS-2
	Verify using trace file output that the optional FHST tracker identification is included in the pseudo-instructions for FHST and GSACQ activities.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 44.

Object Text: SCS shall, optionally, provide to commanding FHST tracker identification for FHST and GSACQ activities.  Where practicable, existing pseudo-instructions will be enhanced to provide this additional information.  (SCS 5.2)

	SCS-3
	Verify using SMS output that the optional FHST mode information is included in the pseudo-instructions for FHST activities.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 45.

Object Text: SCS shall, optionally, provide to commanding FHST mode information for FHST activities.  Where practicable, existing pseudo-instructions will be enhanced to provide this additional information.  (SCS 5.3)

	SCS-4
	Verify using the support schedule data that there is an indicator to denote whether an observation is scheduled during two-gyro mode or three-gyro mode.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 46.

Object Text: SCS shall indicate in the data processing support schedule whether an observation was scheduled using two-gyro mode or the nominal three-gyro mode. (SCS 5.4)


6.4 Commanding requirements traceability

	DOORS ID
	Verification Description
	Verification Method
	Requirements

	CMD-1
	Verify that for a three-gyro SMS, the commanding and instructions remain for all nominal activities.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 130.

Object Text: Commanding shall maintain support for nominal FHST commanding in the Instructions.  (CMD 1.1)

	CMD-2
	Verify using SMS output products that a new instruction is provided for the new two-gyro activity type.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 131.

Object Text: There will be a new activity type in SPSS for two-gyro mode FHST activities.  Commanding shall provide a new top-level instruction to support the new activity type.  (It will be invoked via qgactinst.instr_name.) (CMD 1.2)

	CMD-3
	Verify using SMS output products that for each of the two-gyro FHST modes the is output an FHST block (of instructions) with correct parameters and timing. 
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 132.

Object Text: The new 'top' instruction, and any new or existing compound instructions it calls, shall be able to output FHST blocks with correct parameters and timing to the SMS for each two-gyro mode FHST mode defined in ST-ICD-11, and shall output other statements as needed (e.g., PCPDSLOL & PCPENLOL groups). (CMD 1.3)

	CMD-4
	Using the SMS products, verify that three-gyro observations use the correct instructions and commanding for the nominal (three-gyro) acquisition scenarios.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 134.

Object Text: Commanding shall maintain support for nominal guide star acquisition commanding in the Instructions. (CMD 2.1)

	CMD-5
	Using the SMS products, verify that two-gyro observations use the correct instructions and commanding for the new two-gyro acquisition scenarios.
	Test
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 135.

Object Text: There will be new guide star acquisition scenarios.  Commanding shall provide instructions support for the new scenarios. The new or modified instructions shall be able to output all commanding required to support the new scenarios. (CMD 2.2)


6.5 PASS requirements traceability

	DOORS ID
	Verification Description
	Verification Method
	PASS Requirements

	PASS-1
	Verify that PASS performs the correct activity checks and the correct calculations of activity times and FHST visibilities, based on the database value (TBD) that specifies whether or not an SMS should be processed in 2gyro mode or 3gyro mode.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 49.

Object Text: PASS shall determine whether an SMS is in Three-Gyro Vehicle Control (nominal), or Two-Gyro Vehicle Control (degraded) based on a database value.  (PASS 1.1)

	PASS-2
	Verify that these rules are used to determine which two-gyro mode is in effect when testing the application of these modes in subsequent requirements.  This verification will be done via reports and/or by viewing activity statements in the SMS.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 50.

Object Text: When under two-gyro vehicle control, PASS shall use SMS statements and database values to determine which two-gyro mode is in effect. (PASS 1.2)


MSS control (M2G) mode is in effect by default.  


FHST control (T2G) mode starts with the first FHST visibility following a type 2 slew or the first FHST visibility following loss of FGS usability.  T2G control ends at the earlier of:

1.  A database specified time after the start of a subsequent GSACQ

2.  The start of any subsequent type 2 slew.

3.  The end of systemic FHST visibility.


FGS Control (F2G) mode starts at a database specified time after a GSACQ statement, and ends at a calculated loss of FGS usability.

	PASS-3
	If PASS two-gyro flag (specified in the database) is set to two-gyro mode, verify that the statements in this requirement are accepted and that no errors are generated because of their presence.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 58.

Object Text: PASS shall accept the following FHST statements to support two-gyro mode: (PASS 2.1)


FHST OAD to perform onboard attitude determination and attitude correction


FHST GOB to perform two-gyro FHST observer control

	PASS-4
	Conversely, verify that errors are generated by the existence of these statements in the SMS if the PASS two-gyro flag is set to expect a three-gyro SMS. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 58.

Object Text: PASS shall accept the following FHST statements to support two-gyro mode: (PASS 2.1)


FHST OAD to perform onboard attitude determination and attitude correction


FHST GOB to perform two-gyro FHST observer control

	PASS-5
	If PASS two-gyro flag (specified in the database) is set to two-gyro mode, verify that errors are generated by the existence of these statements in the SMS.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 61.

Object Text: When in Two-Gyro Mode, PASS shall verify that the following SMS statements are not present: (PASS 2.2)


FHST maneuver update - FHST(MAN)


FHST delay update - FHST(DEL)


FHST observer - FHST(OBS)


Guide Star reacquisition - GSACQ,CPNAME(REACQ)


Vehicle slews that specify the rate parameter - SLEW,SLEWRATE

	PASS-6
	If the PASS two-gyro flag is set to expect a three-gyro SMS, verify that these statements are accepted and that no errors are generated because of their presence in the SMS.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 61.

Object Text: When in Two-Gyro Mode, PASS shall verify that the following SMS statements are not present: (PASS 2.2)


FHST maneuver update - FHST(MAN)


FHST delay update - FHST(DEL)


FHST observer - FHST(OBS)


Guide Star reacquisition - GSACQ,CPNAME(REACQ)


Vehicle slews that specify the rate parameter - SLEW,SLEWRATE

	PASS-7
	Verify that the periods of attitude uncertainty (used in the calculation of the FHST visibility times) correspond to the appropriate activities and database overlap/duration values, as indicated in the requirement.  Existing reports will be updated to report these changing attitude uncertainties, as part of satisfying PASS Requirement #124.
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 68.

Object Text: When under Two-Gyro vehicle control, PASS shall use SMS statements, database values, and knowledge of which two-gyro mode is in effect to determine the level of attitude uncertainty that exists at any given time. (PASS 3.1)


A large attitude uncertainty (LAU) exists during M2G mode and into T2G mode until the first FHST OAD is complete.  


If a second FHST OAD is present in the SMS, a medium attitude uncertainty (MAU) exists following the first FHST OAD until the second FHST OAD is complete.  


A small attitude uncertainty (SAU) exists at all other times. 

	PASS-8
	Requirements (#72,#73,#75) will be verified by generating an SMS devoid of FHST statements (either an empty SMS or one with only GYRO observations scheduled) and processing that SMS through PASS with the two-gyro flag set to two-gyro and processed again with the flag set to three-gyro.  The differences in the constraint times should be entirely due to the attitude uncertainties in the two-gyro mode processing.  Additionally, verify that the attitude uncertainties are calculated according to the rules in requirement #68.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 72.

Object Text: PASS shall verify FHST constraints for sun, earth, and moon based on the expected attitude and the attitude uncertainty as calculated throughout the SMS.  (PASS 3.2)

	PASS-9
	See description for verifying #72.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 73.

Object Text: PASS shall verify V1-axis constraints for sun, earth, and moon based on the expected attitude and the attitude uncertainty as calculated throughout the SMS. (PASS 3.3)

	PASS-10
	Verify that the SA position angles in the EPS merge SMS are valid, given the attitude and attitude uncertainty from the SMS.  If the SA position angles that result from the EPS merge SMS are not valid, verify that errors are generated and that expected statements (according to existing rules for 3gyro SMSs) are generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 74.

Object Text: PASS shall verify Solar Array position based on the expected attitude and attitude uncertainty as calculated throughout the SMS. (PASS 3.4)

	PASS-11
	See description for verifying #72.  Unlike the other constraints the antenna constraints and visibilities should not change between the PASS 2gyro and 3gyro processing.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 75.

Object Text: PASS shall verify antenna constraints and antenna field-of-view calculations based solely on the expected attitude without consideration for attitude uncertainty.  (PASS 3.5)

	PASS-12
	In the visibility reports, verify that the period (IRC) that exists between the beginning of single FHST visibility and the beginning of the first OAD activity meets or exceeds the duration specified in the database.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 77.

Object Text: PASS shall verify that an Initial Rate Control period exists, lasting at least a database specified time.  An Initial Rate Control period is a period when a single FHST has continuous visibility prior to the first FHST OAD statement following a period of M2G Control.  (PASS 4.1)

	PASS-13
	Change the value of the IRC duration in the database and verify that the SMS (as scheduled with the original value) now generates an error due to the lack of time for the Initial Rate Control period.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 77.

Object Text: PASS shall verify that an Initial Rate Control period exists, lasting at least a database specified time.  An Initial Rate Control period is a period when a single FHST has continuous visibility prior to the first FHST OAD statement following a period of M2G Control.  (PASS 4.1)

	PASS-14
	Verify that the suitability windows for each of the FHSTs do not include times when there are Type 2 slews.  Also verify that FHST suitability windows shorter than the database value (TBD, likely in one of the operational basefiles) are not used in determining total individual FHST visibility or in determining systemic FHST visibility.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 79.

Object Text: PASS shall calculate individual FHST visibility windows based on calculated FHST constraints.  FHST visibility windows will be trimmed to not overlap Type 2 vehicle slews.  FHST visibility windows shorter than a given database value will not be available for use. (PASS 5.1)

	PASS-15
	By changing the database value for the minimum visibility to something larger, verify that errors are generated because there is no longer FHST coverage in some areas that had coverage with the original value.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 79.

Object Text: PASS shall calculate individual FHST visibility windows based on calculated FHST constraints.  FHST visibility windows will be trimmed to not overlap Type 2 vehicle slews.  FHST visibility windows shorter than a given database value will not be available for use. (PASS 5.1)

	PASS-16
	Verify that systemic FHST visibility is the time where there is at least one FHST visibility window available and, if the visibility of that FHST ends, that its visibility overlaps the next available FHST visibility by at least the amount of time specified in the database-specified overlap.  A report showing systemic and individual FHST visibilities will be available for this verification.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 80.

Object Text: PASS shall calculate systemic FHST visibility as the entire time period comprising a collection of individual FHST visibility windows that overlap by a database specified time. (PASS 5.2)

	PASS-17
	Modify the OAD times in the SMS such that systemic visibility is no longer available.  Verify that an error is generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 80.

Object Text: PASS shall calculate systemic FHST visibility as the entire time period comprising a collection of individual FHST visibility windows that overlap by a database specified time. (PASS 5.2)

	PASS-18
	Verify that there is (single) systemic FHST visibility during the OAD and GSACQ activities by inspecting mission scheduler output products. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 81.

Object Text: PASS shall verify that systemic FHST visibility exists as required for FHST OAD and GSACQ activities. (PASS 5.3)

	PASS-19
	Inspect the output products of the mission scheduler to verify that PASS is correctly determining the initial/secondary status of the OADs.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 83.

Object Text: PASS shall determine whether an FHST OAD SMS statement request is an initial, or a second Onboard Map/Attitude Correction.  An initial Onboard Map/Attitude Correction is the first FHST/OAD statement following a period of M2G control. (PASS 6.1)

	PASS-20
	Inspect the mission scheduler output products to verify that the second OAD occurs after the initial OAD by a period defined in the database.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 84.

Object Text: PASS shall verify that an optional second FHST OAD SMS statement follows the initial FHST OAD SMS statement by at least a database-specified period of time. (PASS 6.2)

	PASS-21
	Modify the database value to be sufficiently large such that the second OAD (as scheduled) now occurs too early.  Verify that an error is generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 84.

Object Text: PASS shall verify that an optional second FHST OAD SMS statement follows the initial FHST OAD SMS statement by at least a database-specified period of time. (PASS 6.2)

	PASS-22
	Inspect the mission scheduler output to verify that there is (single) systemic FHST visibility from the start of the IRC period extending through the duration of database specified time after the start of the next OAD.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 85.

Object Text: PASS shall verify that systemic FHST visibility exists from the start of an Initial Rate Control period to a database-specified time after the start of any FHST OAD. (PASS 6.3)

	PASS-24
	The verification of this requirement will be satisfied by the verification of the following requirements (#87-#95), which are components of this requirement.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 86.

Object Text: PASS shall process the FHST/OAD SMS statement, verify FHST visibility and issue commanding as follows: (PASS 6.4)

	PASS-25
	If the MAP FHST ID is not specified for the FHST/OAD SMS statements, inspect the mission scheduler output products to verify that two FHSTs have continuous, simultaneous visibility during the MAP portion of the FHST/OAD activities.  Additionally, if two FHSTs do not have the required simultaneous, continuous visibility, verify that PASS issues an error message documenting that the FHST/OAD SMS statement has failed validation. (Note: The duration of the OAD MAP is derived from a database value.)
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 87.

Object Text: 1.  If the FHST/OAD SMS statement does not specify the MAP FHST ID, PASS shall verify that at least 2 FHSTs have continuous simultaneous visibility throughout the time of the FHST/OAD MAP portion, using a database-derived value.  (PASS 6.4.1)

	PASS-26
	If the MAP FHST ID is specified for the FHST/OAD SMS statements, inspect the mission scheduler output products to verify that the specified FHST, as well as one other FHST, have continuous, simultaneous visibility during the MAP portion of the FHST/OAD activities.  Additionally, if the specified FHST and one other FHST do not have the required simultaneous, continuous visibility, verify that PASS issues an error message documenting that the FHST/OAD SMS statement has failed validation.  (Note: The duration of the OAD MAP is derived from a database value.)
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 88.

Object Text: 2.  If the FHST/OAD SMS statement specifies the MAP FHST ID, PASS shall verify that the specified FHST and at least one other FHST have continuous simultaneous visibility throughout the time of the FHST/OAD map portion, using a database-derived value.  (PASS 6.4.2)

	PASS-27
	If two FHST IDs are specified for the FHST/OAD SMS statements, inspect the mission scheduler output products to verify that the specified FHSTs have continuous, simultaneous visibility during the MAP portion of the FHST/OAD activities.  Additionally, if the two specified FHSTs do not have the required simultaneous, continuous visibility, verify that PASS issues an error message documenting that the FHST/OAD SMS statement has failed validation. (Note: The duration of the OAD MAP is derived from a database value.)
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 89.

Object Text: 3.  If the FHST/OAD SMS statement specifies two FHST IDs, PASS shall verify that the specified FHSTs have continuous simultaneous visibility throughout the time of the FHST/OAD map portion, using a database-derived value.  (PASS 6.4.3)

	PASS-28
	Inspect the mission scheduler output products to verify that at least two FHSTs have continuous, simultaneous visibility during the attitude correction portion of the FHST/OAD activities.  Additionally, if the visibility requirement is not satisfied, verify that PASS issues an error message documenting that the FHST/OAD SMS statement has failed validation. (Note: The duration of the attitude correction portion of the activities is derived from a database value.)
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 90.

Object Text: 4.  PASS shall verify that at least 2 FHSTs have simultaneous visibility throughout the attitude correction portion, using a database-derived value.  (PASS 6.4.4)

	PASS-29
	If no FHST IDs were specified on the SMS statement, depending on the database parameter, verify that PASS populates the FHST/OAD command with one FHST ID.  (The “best” FHST will be determined by TBD database preference values.)
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 91.

Object Text: 5.  If the FHST/OAD SMS statement does not specify an FHST ID, PASS shall optionally populate, based on a database parameter, the FHST/OAD command with the mapping FHST ID selected as the best FHST, using the following criteria: (PASS 6.4.5)


Determine which FHST field-of-view contains the greatest number of stars


Determine which FHST boresight points to the lowest galactic latitude


Determine which FHST has the latest-ending visibility window

	PASS-30
	If the database parameter is set such that PASS should not populate the commands, verify, using mission scheduler output products, that no FHST IDs are populated into the FHST/OAD commands. 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 91.

Object Text: 5.  If the FHST/OAD SMS statement does not specify an FHST ID, PASS shall optionally populate, based on a database parameter, the FHST/OAD command with the mapping FHST ID selected as the best FHST, using the following criteria: (PASS 6.4.5)


Determine which FHST field-of-view contains the greatest number of stars


Determine which FHST boresight points to the lowest galactic latitude


Determine which FHST has the latest-ending visibility window

	PASS-32
	If the FHST/OAD SMS statement specifies the map FHST ID and the specified FHST has visibility, verify that PASS populates the FHST/OAD command with the specified FHST ID.  If the specified FHST does not have visibility, verify that PASS issues an error message documenting that the FHST/OAD SMS statement has failed validation.


	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 95.

Object Text: 6.  If the FHST/OAD SMS statement specifies the MAP FHST ID, PASS shall populate the FHST/OAD command with the mapping FHST specified in the SMS. (PASS 6.4.6)

	PASS-33
	If the FHST/OAD SMS statement specifies two FHST IDs and both FHSTs have visibility, verify that PASS populates the FHST/OAD command with the first of the specified IDs (i.e., the map FHST ID).  If either of the specified FHSTs does not have visibility, verify that PASS issues an error message documenting that the FHST/OAD SMS statement has failed validation.


	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 95.

Object Text: 6.  If the FHST/OAD SMS statement specifies the MAP FHST ID, PASS shall populate the FHST/OAD command with the mapping FHST specified in the SMS. (PASS 6.4.6)

	PASS-35
	The verification of this requirement will be satisfied by the verification of the following requirements (#98-#102), which are components of this requirement. 

Requirements #98-#102 will be verified using mission scheduler output products.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 97.

Object Text: PASS shall process the FHST/GOB SMS statement, verify FHST availability and issue commanding as follows: (PASS 7.1)

	PASS-37
	Inspect the mission scheduler output to verify that the GOB SMS statement start time is offset from the associated SMS GSACQ statement by a database specified duration.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 98.

Object Text: 1.  PASS shall verify that the FHST/GOB SMS statement start time is a database specified time offset from an associated SMS GSACQ statement. (PASS 7.1.1)

	PASS-38
	Modify the database value such that the GOB start time occurs too close to the GSACQ statement.  Verify that an error is generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 98.

Object Text: 1.  PASS shall verify that the FHST/GOB SMS statement start time is a database specified time offset from an associated SMS GSACQ statement. (PASS 7.1.1)

	PASS-39
	If the FHST ID is specified for the FHST/GOB statements, inspect the mission scheduler output products to verify that the specified FHST has continuous visibility from the start of the GOB until the SMS specified GOB end time.  If the specified FHST does not have visibility, verify that PASS issues an error message documenting that the FHST/GOB SMS statement has failed validation.


	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 99.

Object Text: 2.  If the FHST/GOB SMS statement specifies an FHST ID, PASS shall verify that the specified FHST has continuous visibility throughout the time from start of FHST/GOB until the SMS specified end time.  (PASS 7.1.2)

	PASS-40
	If the FHST ID is not specified for the FHST/GOB statements, inspect the mission scheduler output products to verify that one FHST has continuous visibility from the start of the GOB until the SMS specified GOB end time.  If no FHST has visibility, verify that PASS issues an error message documenting that the FHST/GOB SMS statement has failed validation.


	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 100.

Object Text: 3.  If the FHST/GOB SMS statement does not specify an FHST ID, PASS shall verify that an FHST has continuous visibility throughout the time from start of FHST/GOB until the SMS specified end time.  (PASS 7.1.3)

	PASS-41
	If the FHST/GOB statement specifies an FHST ID, verify that PASS populates the FHST/GOB command with the SMS specified FHST ID.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 101.

Object Text: 4.  If the FHST/GOB SMS statement specifies an FHST ID, PASS shall populate the FHST/GOB command with the SMS specified FHST ID. (PASS 7.1.4)

	PASS-42
	If the FHST/GOB statement does not specify an FHST ID, verify that PASS selects and FHST and populates the FHST/GOB command with the selected FHST ID.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 102.

Object Text: 5.  If the FHST/GOB SMS statement does not specify an FHST ID, PASS shall select an FHST and populate the FHST/GOB command with the selected FHST. (PASS 7.1.5)

	PASS-43
	Inspect the mission scheduler output to verify that there is (single) systemic FHST visibility from the start of the IRC period extending through the duration of database specified time after the start of the subsequent GSACQ.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 104.

Object Text: PASS shall verify that Systemic FHST visibility exists throughout the time period that begins with the Initial Rate Control Period and ends a database specified time after the start of the subsequent Guide Star Acquisition request. (PASS 8.1)

	PASS-44
	If a GSACQ SMS statement is followed by a GSACQ statement with no intervening FHST/OAD statement, inspect the mission scheduler output products to verify that (single) systemic V1/FHST visibility exists for the specified duration (i.e., beginning a database specified period before the end of the FGS visibility that starts with the first GSACQ and ending a database specified period after the start of the FGS visibility for the second GSACQ).
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 105.

Object Text: If a GSACQ SMS statement is followed by a GSACQ statement with no intervening FHST/OAD statement, PASS shall verify that Systemic FHST visibility exists throughout the time between the 2 GSACQ statements as follows: (PASS 8.2)


Beginning a database specified period prior to the end of the FGS visibility that starts with the first GSACQ.


Ending a database-specified period of time after the beginning of the second GSACQ statement.

	PASS-45
	Inspect mission scheduler output products to verify that PASS generates (new) commands for the GSACQ SMS statements.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 108.

Object Text: PASS shall process the GSACQ SMS statement and issue requested commanding. (PASS 8.3)

	PASS-47
	Inspect mission scheduler output products to verify that every GSACQ statement is accompanied by an FHST/GOB statement.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 109.

Object Text: PASS shall verify that every GSACQ SMS statement has an associated FHST/GOB SMS statement.  (PASS 8.4)

	PASS-48
	Remove an FHST/GOB statement (from before a GSACQ statement) in the SMS and verify that an error is generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 109.

Object Text: PASS shall verify that every GSACQ SMS statement has an associated FHST/GOB SMS statement.  (PASS 8.4)

	PASS-50
	Inspect mission scheduler output products to verify that no FHST statements occur between associated GSACQ and FHST/GOB statements.  
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 110.

Object Text: PASS shall verify that no FHST statements intervene between associated GSACQ and FHST/GOB statements. (PASS 8.5)

	PASS-51
	Insert a FHST statement between the GSACQ and GOB statements in the SMS and verify that an error is generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 110.

Object Text: PASS shall verify that no FHST statements intervene between associated GSACQ and FHST/GOB statements. (PASS 8.5)

	PASS-53
	Inspect mission scheduler output products to verify that PASS is generating an AUTOMAP as soon as possible after the first GSACQ following a type 2 slew and only when the FHST specified for the AUTOMAP and one other FHST have simultaneous, continuous visibility or the duration of the MAP.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 112.

Object Text: PASS shall, optionally, generate FHST map-only OAD commands on a single FHST, and only when that FHST and at least one other FHST have visibility.  These PASS-generated FHST maps, called AUTOMAPs, will be scheduled to begin as soon as possible after the first GSACQ following a vehicle type 2 slew.  Additional AUTOMAPs will be scheduled following the subsequent database specified number of GSACQs. (PASS 9.1)

	PASS-54
	Verify that AUTOMAPS are generated after the database specified number of subsequent GSACQs, as permitted by FHST visibility.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 112.

Object Text: PASS shall, optionally, generate FHST map-only OAD commands on a single FHST, and only when that FHST and at least one other FHST have visibility.  These PASS-generated FHST maps, called AUTOMAPs, will be scheduled to begin as soon as possible after the first GSACQ following a vehicle type 2 slew.  Additional AUTOMAPs will be scheduled following the subsequent database specified number of GSACQs. (PASS 9.1)

	PASS-55
	Inspect mission scheduler output products to verify that two FHSTs have simultaneous, continuous visibility during the time of each SMS-specified MAP.  If two FHSTs do not have the required simultaneous, continuous visibility, verify that PASS issues an error message documenting that the FHST/MAP SMS statement has failed validation.

Additionally, verify that PASS generates a map-only OAD command for each SMS-specified MAP.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 113.

Object Text: For SMS-specified FHST maps, PASS shall verify that FHST visibility exists for two or more FHSTs and generate a map-only OAD. (PASS 9.2)

	PASS-57
	Inspect the mission scheduler output products to verify that FHST map-only OAD commands to not overlap OAD or GOB SMS statements.

(Note: AUTOMAPS should not overlap SMS statements because regular OADs contain MAPs too.) 
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 114.

Object Text: PASS shall verify that FHST map-only OAD commands do not overlap FHST OAD SMS statements or FHST GOB SMS statements. (PASS 9.3)

	PASS-58
	Inspect the mission scheduler output products to verify that the duration of the MAP activities is equal to the duration specified in the database.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 115.

Object Text: FHST maps, whether SMS-specified or PASS-generated, shall have a database specified duration.  (PASS 9.4)

	PASS-59
	Inspect the mission scheduler output products to verify that a command to open the individual FHST shutter occurs at the start of the respective FHST visibility.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 117.

Object Text: PASS shall issue individual FHST shutter open commands at the start of calculated FHST visibility.  PASS will use the autogroup feature, controlled by the AGCF database and the AUTO SMS statement, to coordinate the FHST shutter open command with the FHST visibility window start time. (PASS 10.1)

	PASS-60
	Inspect the mission scheduler output products to verify that a command to close the individual FHST shutter occurs at the end of the respective FHST visibility.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 118.

Object Text: PASS shall issue individual FHST shutter close commands at the end of calculated FHST visibility.  PASS will use the autogroup feature, controlled by the AGCF database and the AUTO SMS statement, to coordinate the FHST shutter close command with the FHST visibility window end time. (PASS 10.2)

	PASS-61
	Inspect the mission scheduler output products to verify that a command to indicate the individual FHST is available is issued at the same time that an FHST shutter-open command is generated (i.e. occurs at the start of the respective FHST visibility).
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 120.

Object Text: PASS shall, optionally, issue commands indicating an FHST is available.  The FHST available command will be coincident with the shutter open command.  The FHST available command will use the autogroup feature, controlled by the AGCF database and the AUTO SMS statement, to coordinate the FHST available command with the FHST shutter open command. (PASS 11.1)

	PASS-62
	Inspect the mission scheduler output products to verify that a command to indicate that the individual FHST is unavailable is issued at a database specified duration before the generation of the FHST shutter-close command (i.e., a database specified time before the end of the respective FHST visibility).
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 121.

Object Text: PASS shall, optionally, issue commands indicating an FHST is no longer available, this command will be issued a database specified time prior to the FHST shutter close command.  The FHST unavailable command will use the autogroup feature, controlled by the AGCF database and the AUTO SMS statement, to coordinate the FHST unavailable command with the FHST shutter close command. (PASS 11.2)

	PASS-63
	Modify the command time offsets and the command triggers and verify that the commands are/are not triggered at the offset times specified (according to the setting(s)).
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 122.

Object Text: PASS shall modify autogroup processing to provide the capability to specify command time offsets from events, and to provide individual control of multiple commands triggered by the same event. (PASS 11.3)

	PASS-64
	Verify that PASS has provided output reports that, as a minimum, include the calculated FHST visibility windows, the M2G-T2G-F2G transition times, FHST commanding, and constraint violations.


	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 124.

Object Text: PASS shall expand existing reports to include the calculated FHST visibility windows, the M2G, T2G, F2G transition times, FHST commanding, and constraint violations. (PASS 12.1)

	PASS-65
	The appropriate generation of error messages will be verified in the individual requirements which may trigger the error(s).  The continuation of processing will be contingent upon the level of the error generated.
	Test

Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 125.

Object Text: PASS shall generate an error message when constraint violations occur and continue processing if possible. (PASS 12.2)

	PASS-66
	Verify that a catalog is generated and that it meets requirements specified in ICD-T1.
	Inspection
	/Two Gyro/System Requirements/Scheduling System Two-Gyro Requirements: Object 127.

Object Text: PASS shall provide a SKYMAP reference star catalog for use by Flight Software in support of onboard star identification and attitude determination.  The provided star catalog format and generation options are defined in HST-ICD-T1. (PASS 13.1)


6.6 System Integration requirements traceability

	DOORS ID
	Verification Description
	Verification Method
	Requirements

	SYST-1
	TBD
	TBD
	TBD


PMDB





APT





Data flow





Process flow





CMD





SCS





PASS





ASSIST





MOSS





SPSS





CASM





SPIKE





PP





PLIB





TRANS





NGSS





ODBs





GSC





FRSS





PRD
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