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U4.  Get User Input

High Level Use Case

Actors:            CL, GUI, user.

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:    

Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    Some sort of GUI in place.

Successful End:  Start parameters read.

Failed End:      Program exits.

Priority:             1

Typical Course of Events

The use case begins when the user initiates the program.
	Requested input (Actor is the CL or GUI)
	Description of response

	FT2 file name
	Defines the pointing, livetime, and mode history

	Counts map name
	Header keywords define time range, region of sky, gridding, energy range, zenith angle cuts, event type(s), inclination angle range.

	Use energy range of counts map? (y/n)
	This means whether the exposure should use a weighted average effective area for a finite energy range.  Ideally, the program would check before prompting in order to display the energy range of the file.

	If not, what range or what energy?
	If the answer is no, then a specific energy or different energy range should be specified.

	If a finite range, what spectral index?
	If a finite range of energy is specified, calculating the weighted average requires specifying the assumed shape of the gamma-ray spectrum

	Use inclination angle range of counts map? (y/n)
	This means whether the exposure should be calculated for the entire range of inclination angles included in the counts map.  Ideally, the program would check before prompting, in order to display the inclination angle range of the file.

	If not, what range or what inclination?
	If the answer is no, then a specific inclination angle or range of inclinations should be specified.

	Output file name
	The name of the resulting FITS image to be written.


Alternative Courses

· .
U4.  Read Pointing/Livetime History Data
High Level Use Case

Actors:           PointingHistoryReader.

Goal:               To read pointing/livetime history data from the specified file (FT2).

Trigger:          Initial parameters have been read in.

Description:   Reads appropriate header information and data from the specified file.  

References:    
Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    Name of pointing/livetime history file is available.

Successful End:  The pointing/livetime history data is read.

Failed End:        Pointing/livetime history data cannot be read successfully – user is notified and program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when PointingHistoryReader is called to read data.
	2
	Opens the Pointing/Livetime History file (FT2).

	
	
	3
	Reads appropriate data and keywords.

	
	
	4
	Closes the FITS file.


Alternative Courses

· A1. Line 2: An error occurs while opening the FITS file.  Indicates error and exits.
· A2. Line 3: An error occurs while reading events data.  Indicates error and exits.
U4.  Read Counts Map Header Information
High Level Use Case

Actors:           CountsMapHeaderReader.

Goal:               To read relevant data from the specified file (counts map from EventBin).

Trigger:          Initial parameters have been read in.

Description:   Reads appropriate header information from the specified file.  

References:    
Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    Name of pointing/livetime history file is available.

Successful End:  The pointing/livetime history data is read.

Failed End:        Pointing/livetime history data cannot be read successfully – user is notified and program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when CountsMapHeaderReader is called to read data.
	2
	Opens the counts map file.

	
	
	3
	Reads appropriate data and keywords.  These include the event classes included, range and gridding of the exposure map, the zenith angle, inclination angle, and energy ranges.

	
	
	4
	Closes the FITS file.


Alternative Courses

· A1. Line 2: An error occurs while opening the FITS file.  Indicates error and exits.
· A2. Line 3: An error occurs while reading events data.  Indicates error and exits.
U4.  Construct Aeff Profile(s)

High Level Use Case

Actors:            Aeff Calculator, System.

Goal:               To calculate the Aeff(inclination, azimuth) for a given set of response functions, energy range (or single energy), source spectral index (if averaging over energy), inclination angle range.

Trigger:          Initial parameters have been read.

Description:
References:    
Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    The necessary parameters have been read.

Successful End:  Aeff tabulation has been calculated
Failed End:        Error occurs during the tabulation – user is notified and program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when Aeff Calculator is called.
	2
	Calculates a table of Aeff (see below).


For a given time (so the routine can know which set of response functions to use, if they change with time, e.g., if they are updated in response to some hardware failure) and specification of event classes (obtained above), the Aeff Calculator constructs a table of the dependence of Aeff on inclination angle and azimuth.  The gridding of the tabulation may be fairly coarse.  For example, presently we do not have any azimuthal variation in the response functions and the dependence of Aeff on inclination angle is tabulated in the IRFs for only a few inclinations.  If more than one event class is specified (e.g., both front and back converting gamma rays), then their summed Aeffs are returned.  Aeff Calculator needs to access the response functions in CALDB.

If the response functions are to be averaged over a specified energy range (with proper weights for the energy dependence of the input spectrum), that calculation is done here.

Alternative Courses

U4.  Accumulate Livetime Distributions

High Level Use Case

Actors:            Livetime Accumulator, System.

Goal:               To tabulate the livetime for a given sky region over a given time range.

Trigger:          Initial parameters have been read.

Description:
References:    
Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    The necessary parameters have been read.

Successful End:  Livetime has been tabulated.

Failed End:        Error occurs during the tabulation – user is notified and program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when Livetime Accumulator is called.
	2
	Tabulates the livetime (see below).


For the time range of the exposure calculation, for each time step in the FT2 file, the Livetime Accumulator calculates the angular distance and azimuth of each grid point in the counts map from the current orientation of the LAT.  For each grid point, a 2-dimensional livetime grid is constructed with the same gridding as the Aeff tabulation.  For example, if a given grid point is 30 deg away from the z-axis and at an angle of 23 deg from the current x-axis, the livetime for the time step is added to the grid point containing these two angles.  Actually, before the livetime is added to a grid point, a check is made whether the zenith angle cuts would be violated.
Alternative Courses

U4.  Construct Exposure Map

High Level Use Case

Actors:            Exposure Calculator, System.

Goal:               To calculate the exposure for a given sky region over a given time range.

Trigger:          Initial parameters have been read and intermediate calculations completed
Description:
References:    
Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    The necessary parameters have been read, Aeff has been tabulated, and livetime accumulations have been derived
Successful End:  Exposure has been calculated.

Failed End:        Error occurs during the construction of exposure map – user is notified and program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when Exposure Calculator is called.
	2
	Calculates the exposure (see below).


The Exposure Calculator uses the tabulation of Aeff (as a function of inclination angle and azimuth) and the accumulated livetime (as a function of inclination angle and azimuth for each grid point) to quickly calculate the corresponding exposure map.  Note that if the mode (response functions) of the LAT changes during the requested time interval for the exposure map, the Aeff Calculator will have already calculated tabulations for each relevant time range and these results should be used here.  It should be a reasonable assumption that the time steps in FT2 are short enough that the pointing history does not need to be interpolated between entries in order to make a sufficiently accurate exposure map.

Note:  The calculation eventually may be made sophisticated enough to include excluding the positions of the sun and moon from exposure calculation.  If EventBin is ever generalized to allow for binning in, e.g., inclination angle, the exposure calculator should be generalized to match.

Alternative Courses

U4.  Store Exposure Map
High Level Use Case

Actors:            ExposureWriter, System.

Goal:               To create a FITS file (FT7) containing the exposure map.

Trigger:          System indicates that exposure has been calculated and is ready to be stored.

Description:   Program writes exposure map to a FITS file.

References:    
Use Case Template Version: 1.1

Expanded Use Case

Preconditions:    Exposure map has been calculated.

Successful End:  Exposure map has been written to a FITS file (FT7).

Failed End:        Some error occurs while writing exposure map to disk – user is notified and program terminates.

Priority:             1

Typical Course of Events

	
	Actor Action
	
	System Response

	1
	This use case begins when exposure calculation is successfully complete.
	2
	Opens a FITS file (FT7).

	
	
	3
	Creates a header and stores selection criteria and versions of the instrument response functions used in it.

	
	
	4
	Writes exposure map.

	
	
	5
	Closes the FITS file.


Alternative Courses

· A1. Line 2: An error occurs while opening the FITS file.  Indicates error and exits.
· A2. Line 3: An error occurs while writing to file.  Indicates error and exits.
