U14.  GRB DRM Generator Use Cases

1. Get user Input

2. Read PHA II file containing Binned Counts Spectrum

3. Read CALDB Files

4. Read Position History File

5. Convert Source Position Coordinates

6. Calculate RMF

7. Calculate ARF

8. Store RMF

9. Store ARF

10. Create DRM

11. Store DRM

12. Update Events File

U14.  Get User Input

High Level Use Case

Actors:            GUI, user, system.

Goal:               To get the initialization parameters for the tool.

Trigger:          User invokes the tool.

Description:   Upon invocation of the tool, the tool will retrieve the input parameters from the user.

References:    R1.1, R1.2, R1.3

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    Some sort of GUI in place unless command line interface is used.

Successful End:  Start parameters read.

Failed End:      Program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when the user initiates the program.  The program retrieves various start parameters.
	2
	Retrieves name of the PHA II file.

	
	
	4
	Retrieves CALDB option (real or simplified.

	
	
	5
	Retrieves names of CALDB files.

	
	
	6
	Optionally retrieve Burst Position (in sky coordinates).

	
	
	7
	Optionally retrieve Extraction Region (in sky coordinates).

	
	
	8
	Optionally retrieve name of the Position History File.


Alternative Courses

· A1. Line 2,4,5,6,7,8: Invalid input, indicates error and exit.
U14.  Read PHA II file containing Binned Counts Spectrum

High Level Use Case

Actors:            PHA II file, user, system.

Goal:               To get the additional parameters needed by the tool.

Trigger:          User executed a RUN command and entered the initial parameters.

Description:   Program reads the specified file to get the relevant information.

References:    R1.2, R2.1, R2.2

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    User executed the RUN command and the initial parameters have 

                            already been read.

Successful End:  Program read the information needed for the tool.

Failed End:        Program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when user provides the input parameters.
	2
	Opens the PHA II file.

	
	
	3
	Moves to SPECTRUM extension.

	
	
	4
	Reads header to get keywords (only those that the user did not already enter):

· Burst position (expected in sky coordinates).

· Position history file – for satellite attitude and livetime.

· Extraction region (expected in sky coordinates).

	
	
	5
	Reads time grid from TIME/EXPOSURE columns.

	
	
	6
	Moves to EBOUNDS extension.

	
	
	7
	Reads energy bins – these will be the output energy bins of the DRM.

	
	
	8
	Closes the file.


Alternative Courses

· A1. Line 2: The FITS file does not exist or cannot be opened.  Indicates error and exits.
· A2. Line 3,6: The required extension does not exist.  Indicates error and exits.

· A3. Line 4,5,7: Cannot read input parameter(s).  Indicates error and exits.
U14.  Read CALDB files (There should be one use case per CALDB file – but don’t know the structure of these files yet, so here’s a general use case)

High Level Use Case

Actors:            CALDB files, user, system.

Goal:               To get the additional parameters needed by the tool.

Trigger:          User executed a RUN command and entered the initial parameters.

Description:   Program reads the specified files to get the relevant information.

References:    R3.1, R3.2, R3.3, R3.4, R3.5

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    User executed the RUN command and the initial parameters have   

                            already been read.

Successful End:  Program read the information needed for the tool.

Failed End:        Program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when user provides the input parameters.
	2
	Opens the CALDB files.

	
	
	3
	Retrieves from CALDB files:

· Indicator of whether or not RMF will change for the spectra contained in the PHA II file.
· Input for the derivation of the input energies.

· Point source function (PSF – series of Gaussian).

· Energy Redistribution.

· Total effective area.

	
	
	4
	Closes the files.


Alternative Courses

· A1. Line 2: The CALDB file does not exist or cannot be opened.  Indicates error and exits.
· A2. Line 3: Cannot read input parameter(s).  Indicates error and exits.
U14.  Read Position History File
High Level Use Case

Actors:            Position History File, user, system.

Goal:               To get the additional parameters needed by the tool.

Trigger:          User executed a RUN command and entered the initial parameters.

Description:   Program reads the specified file to get the relevant information.

References:    R4.1, R4.2

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    User executed the RUN command and the initial parameters have   

                            already been read.

Successful End:  Program read the information needed for the tool.

Failed End:        Program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when user provides the input parameters.
	2
	Opens the Position History File..

	
	
	3
	Retrieves from Position History File:

· Satellite attitude.

· Livetime.

	
	
	4
	Closes the file.


Alternative Courses

· A1. Line 2: The Position History file does not exist or cannot be opened.  Indicates error and exits.
· A2. Line 3: Cannot read input parameter(s).  Indicates error and exits.
U14.  Convert Source Position Coordinates

High Level Use Case

Actors:           Source position, position history file.

Goal:               To convert source position coordinates from sky to detector.

Trigger:          Systems determines that a conversion is to be made.

Description:   Converts source position coordinates from sky to detector.  (The original coordinate system of the source position is derived from the header information in the PHA file.)

References:    R5.1

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    The source position coordinates and parameters needed for conversion have already been read.

Successful End:  Conversion is successful.

Failed End:      Error encountered during conversion, process did not complete.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Calculate RMF

High Level Use Case

Actors:           

Goal:               To derive Energy Redistribution matrix

Trigger:          All data needed to calculate RMF has been read/derived.

Description:   Calculates the Energy Redistribution matrix.

References:    R5.3

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    All data needed to calculate RMF has been read/derived.

Successful End:  RMF has successfully been calculated.

Failed End:      Error encountered during RMF derivation, process did not complete.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Calculate ARF

High Level Use Case

Actors:           Energy grid, total effective area.

Goal:               To derive effective area for the energy grid.

Trigger:          All data needed to calculate ARF has been read/derived.

Description:   Calculates the ARF.

References:    R5.2

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    All data needed to calculate ARF has been read/derived. 

Successful End:  ARF has successfully been calculated.

Failed End:      Error encountered during ARF derivation, process did not complete.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Store RMF

High Level Use Case

Actors:           RMF, system.

Goal:               To save Energy Redistribution matrix in a FITS file.

Trigger:          RMF has been calculated and is ready to be written to a disk file.

Description:   Write RMF to a FITS file.

References:    R5.3, R7.3

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    RMF has been calculated. 

Successful End:  RMF is written to a disk file.

Failed End:      Error encountered while writing file to disk.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Store ARF

High Level Use Case

Actors:           ARF, system.

Goal:               To save ARF in a FITS file.

Trigger:          ARF has been calculated and is ready to be written to a disk file.

Description:   Write ARF to a FITS file in (ARF II format).

References:    R5.2, R7.2

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    ARF has been calculated.

Successful End:  ARF is written to a disk file.

Failed End:      Error encountered while writing file to disk.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Create DRM

High Level Use Case

Actors:           ARF, RMF, system.

Goal:               To combine ARF and RMF to create detector response matrix (DRM).

Trigger:          ARF and RMF have been calculated. 

Description:   Combine ARF and RMF to form a DRM.

References:    R5.2, R5.3, R5.4

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    ARF and RMF have been calculated. 

Successful End:  ARF and RMF are successfully combined into a DRM.

Failed End:      Error encountered while calculating DRM.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Store DRM 

High Level Use Case

Actors:           DRM, system.

Goal:               To save DRM in a FITS file.

Trigger:          DRM has been calculated and is ready to be written to a disk file.

Description:   Write DRM to a disk file (in FITS format).

References:    R5.2, R5.3, R5.4, R7.1

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    DRM has been calculated. 

Successful End:  DRM is written to a disk file.

Failed End:      Error encountered while writing file to disk.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response


Alternative Courses

U14.  Update Events File

High Level Use Case

Actors:           DRM, ARF, RMF, events file, system.

Goal:               To create pointers to the files generated by the tool in the input events file.

Trigger:          DRM, ARF and RMF files have been generated and written to disk files.

Description:   Update header in the events file to create pointers to the generated files.

References:    R8.1

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    DRM, ARF, and RMF have already been written to the disk.
Successful End:  PHA II file header (SPECTRUM extension) has been updated.

Failed End:      Error encountered while updating header.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	DRM, ARF and RMF files have been successfully written to the disk files
	2
	Opens events file

	
	
	3
	Moves to SPECTRUM extension.

	
	
	4
	Creates keyword ANCRFILE with value set to the name of the ARF II file.

	
	
	5
	Create a new extension (RMF_DB) and store pointers to the names of RMF files in it.

	
	
	6
	Creates pointers to DRM.


Alternative Courses

