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1. Introduction

1.1 Purpose and Scope

The purpose of this document is to outline the software development environment for the CIPS (Cloud Imaging and Particle Size) science processing software. This guide defines the development environment, code organization, coding standards, and the configuration management system.  

1.2 Document Authors

	Christopher K. Pankratz
	Science Data Systems Development Manager

	Cindy Russell
	Science Data Systems Software Lead


2 Computing Environment

Development Environment      

Supported Hardware Platforms:
Sun, PC, Mac, (and possibly/probably Linux)

Operating system:  Solaris, OSX, Windows, Linux or other environments that support IDL, GNATS, CVS

Language:   Primary development language will be IDL (existing IDL or FORTRAN heritage code whenever possible

Version Control:  CVS

Anomaly Tracking:  GNATS

3 Code Organization 

[image: image2.wmf]Source code for the science processing system will be structured on a package based organization.  The directory structure is shown in the diagram below.

4 Coding Standards

4.1 Standard Header

;+  

; $Header$ :

;

; AUTHOR:

;   Programmers Name

;

; FILENAME:

;   Name of the procedure should match the file name

;

; DATE:    

;   date procedure was initially released

;

; PURPOSE:

;   Brief sentence (or two) summarizing the purpose of this procedure

;

; INPUT PARAMETERS:

;   List of all parameters input to this procedure (note NONE if there are no parameters)

;   parameter_name1 -

;      Describe the parameter’s function, what it is used for, what data type it is, min/max range, etc.

;

;   parameter_name2 -

;      Describe parameter….

;

; OUTPUT PARAMETERS:

;   List of all parameters that this procedure outputs (note NONE if there are no parameters)

;   NONE

;

; RETURN VALUE:

;   Describe the format, units, limits, etc  of the requested data

;

; KEYWORD ARGUMENTS:

;   If keywords are used in this procedure or function, list them here (or NONE if keywords are not used)

;   keyword_name1 -

;      Description of the keyword, its purpose, and its usage.

;

;   keyword_name2 -

;
   :

;
   :

;
 etc…

;

; SUPPORTED DATABASE TABLES OR FILES:

;   TableName1

;   FileName2

;   FileName3

;
   :

;
   :

;
 etc…

;

; EXAMPLE USAGE:

;  Provide a sample(s) of how the procedure or function is used.

;

; VERSION:

;    $Revision: X.xx $ $Date: 2004-08-29 04:32:26+00 $

;

; MODIFICATION HISTORY:

;    $Log$: 

function procedure_name, list of input, $

                                   and output parameters

; The next line should follow the function/procedure definition

;-

4.2 Object Oriented Design

All IDL procedures or functions will follow loose object oriented design standards using a package based organization. The diagram shown below shows the basic structure of the classes that will comprise the CIPS data processing system.

[image: image3..pict]

A Server class contains the primary data processing algorithms for generating a single data product, and provides the sole interface for obtaining computed data products within the data processing system. As a rule, it provides the only interface that is available to other servers in the science processing system.  There are two types of servers, primitive and product.   The primitive server is used for non-computed data such as telemetry items or calibration parameters.   The product server is used for any data that is computed and stored.   All servers have a get_data function.  The other methods or functions listed in the server box, may or may not be needed and is dependent on the type of server.  All servers of type product will have a generate_data, store_data, and functions to compute the product result.   In most cases the compute functions will implement the algorithms set forth in the AIM CIPS Algorithm and Theoretical Basis Document (ATBD).

The data class is a simple procedure that defines the structure of the data or array of data.   The data class can contain items such as time, version, value, etc…   Data procedures will also contain one or many get functions that will provide data structures or arrays of structures to the server class.

The storage class provides an interface to the data management system.   For CIPS, the data management system will consist almost solely of file-based storage; however a small number of data products will be stored in a Sybase database.  The storage class is responsible for storing data in the correct format and the correct place.   The storage class isolates other classes from having to know details on how and where the data is managed, (file or database system).

In addition to the IDL classes that will define the basic structure of the data processing system, utility functions and procedures will also be required to support specific calculations.  In general, these types of procedures or functions will solely perform a single functional purpose, such as coordinate transformation, time conversion, etc.  For such calculations, the use of a full-blown Server class is not warranted, and these procedures or functions will be permitted to exist outside of the usual class structure. As a general rule, no more than one function or procedure shall exist in a given IDL file.

Each function/method should only perform one task and/or produce one type of data.   Example files are included in the appendix. 

4.3 Coding Style Guidelines

· All procedures and functions shall contain a header as specified in section 4.1

· Files should contain 3 spaces per level of indentation, and no tab characters.

· White space:  use white space to allow readability of code by separating lines of code that perform a function or grouping similar lines

· Make comments meaningful

· Naming conventions

· procedure and function names should be lowercase with underscores separating names

· file names should reflect the instrument name, data level, and function (a verb)

· Examples:  cips_flatfield_correction or cde_mass_calculation

4.4 Time – Standards and Conversion

The CIPS science data system will make use of the same IDL time conversion library that is used for SORCE.  This library consists of routines to convert between many different time formats, including several atomic and universal time formats.  Leap-second handling is built-in to this time conversion library.

In general, the use of ASCII time representations in data processing algorithms is discouraged, as these time formats usually do not provide enough precision to unambiguously represent measurements or on-orbit activities.  

5 Configuration Management

5.1 Version Philosophy

The version philosophy for the AIM project is simple.   Versions will contain only one number (an integer) starting with v1.   During the course of the mission, it may be necessary to modify this scheme if an integer is no longer sufficient to represent the data and software versions.   

A new version number will be created when any of the following occurs

· An algorithm change that requires software modifications and causes differences in the values of science data

· A change to calibration data including calibration constants, coefficients and parameters

· Any software modifications that result in changes to the final data product values

The current version number will be maintained in a file that can be accessed by the science processing system.   All data product files will be tagged with the current version number.   Release notes will reflect the current version number, compiler and operating system versions as well as a description of the software or data modifications.

5.1.1 CVS

Concurrent Versions System or CVS is the version control system that will be used on the AIM mission for CIPS science data processing software.   A main repository of software will be created using CVS and available to all CIPS science programmers. The main repository contains all tested and released source code, in addition to documentation and possibly ancillary data.  The repository is available through the LASP CVS server. 

1) Setting up your CVS environment:

To create your own development area you will need to tell the system where the CVS server is by setting environmental variables.   In your home directory edit your start up scripts by adding the following

For Unix:


Edit your .cshrc file and add the following:


#CVS Environment variables

 
setenv CVSROOT :pserver:username@altair.colorado.edu:/var/lib/cvsd/root

If you have an editor preference you can also set the following environmental

 
setenv CVSEDITOR emacs   


When you are done editing your .cshrc, don’t forget to execute the script


source ~/.cshrc


You only need to perform this step once  

    

2) Creating your CVS repository:

Use the CVS command ‘checkout’ to copy the contents of the main repository into your own development area.  Because the checkout command executes from the current working directory, you will need to ‘cd’ to your development area before checking out any items.


cvs checkout aim_science_processing   

You will now have a directory called aim_science_data_system created in your current working directory.

The current contents of the repository are now available for you to edit, modify, and/or add.  Note that a subdirectory called CVS is created (all directories under CVS control have this subdirectory) along with the directory tree for aim science processing.   

3) Working with your repository:
Adding a new file:


For any files that you want CVS to control, you must register them first in the respository.


cvs add file_name.pro

This command adds the file name to the registry.  You should get a message saying that CVS has added the file(s), but that you will need to use the CVS commit command to permanently add the  file(s) to the repository. 

Committing files:

Use the CVS ‘commit’ command for any files that have been modified, successfully tested for release to the main repository.   To commit a file it must already exist in the repository, or have been recently added. 

cvs commit file_name.pro
CVS will start up your default editor for you to type a log message.   Write meaningful release messages!

4) Updating your repository:
Update is an important CVS command that will update your working directory from the main repository.   It is important to keep your working area synchronized with the main repository.  Updating your working area once a day is worthwhile.  To update you must be in the top directory of your working area.  To execute and update, type


cvs update


If nothing has changed in your working directory since you last updated, all you may get is a message like "cvs update: Updating".   However, if you have added new modules, or modified existing files, the result of the update will have the letter M next to the file you changed. This indicates that CVS recognized and include the modifications to the file. Other letters you may sometimes get include P, which means CVS has patched the file from other updates in the repository, or U, which means CVS has copied a new file that wasn't yet in the working directory.  Whenever possible, CVS will try and reconcile any changes you have made with the copy in the main repository.   If CVS is unable to patch your file, it will warn you that conflicts exist.   It is important to remember that CVS updates only occur within your working repository, not the main repository.  Use commit when you are ready to place a modified or new file in the main repository.

5) There are many more useful CVS commands you may wish to use.   To find out more about CVS, refer to the CVS home page at www.cvswhome.org. 

For PC’s:

WinCVS is the preferred GUI for cvs access and can guide you through the processes.   You will need to enter the following for cvsroot:


:pserver:username@altair.colorado.edu:/var/lib/cvsd/root

Note:   Doug, Willie, or Phil can install WinCVS for you.   It is also available for download at 


www.wincvs.org
The basic commands noted above are available through this GUI.   There is a brief summary on how to use CVS and WinCVS.  It is located at


www.thathost.com/wincvs-how-to
For Mac’s:

A similar GUI to WinCVS noted above, is available for mac’s and is called maccvs.   You will need to add the same environmental for cvsroot as noted in the Unix and PC description.  


:pserver:username@altair.colorado.edu:/var/lib/cvsd/root

Note:   Doug, Willie, or Phil can install maccvs for you.   It is also available for download at 


www.maccvs.org/download.html
and a brief introduction and tutorial are available at 


www.maccvs.org/

5.2 Anomaly Tracking

5.2.1 GNATS

The GNU problem reporting system "gnats" has been set up to track "problem reports" (bugs, documentation issues, new software requests, etc...) for software packages at LASP.  This includes the mission operations team, flight software development team for SORCE, and for the AIM mission project at LASP.  An AIM science processing category will be added to the LASP GNATS systems.  By default, nearly anyone can submit a problem report, but you need to be added to the system configuration if you need to edit (update) problem reports.  So that mail works correctly, your username is going to be set to your login.  All you need to do is to pick a password, which is NOT the same as your UNIX account password.  Once you have done this, see Pat R. or David G. who can add you to the access list.  

There are a few different methods for accessing the database:

· Command line tools such as send-pr, query-pr, edit-pr (documentation is available from LASP Mission operations)

· GUI:  tkgnats

· WWW:  gnatsweb, available via http://mizar/weber-cgi-bin/gnatsweb/gnatsweb.pl

Generally, new problem reports are assigned to the manager "responsible" for that package, system, or team.  It is then up to the managers or software leads to re-assign the report to members of their group.

The web interface allows one to perform the assignment at the time of submittal, but this is discouraged.

CONFIGURING tkgnats: 

If you want to use the tkgnats GUI, you have to create a tkgnatsrc file in your own ~/.tkgnats directory and add your username/password to that.  A template file is provided below:

% mkdir ~/.tkgnats

% cp /lasp/common/doc/development/tkgnatsrc ~/.tkgnats/tkgnatsrc

% chmod 600 ~/.tkgnats/tkgnatsrc (added security)

      edit the file and

      -> change gnats_user to your username

      -> change gnats_passwd to your password 

      -> if you use CDE, you might want to uncomment the last few lines in

         the file so that the colors work correctly.

To run tkgnats:

% tkgnats

6 Testing

Testing for the CIPS and CDE science processing software is the responsibility of the Data Processing Center Software Lead.   In general, testing is performed in two steps.  Initially, testing is performed at the unit level, followed by subsystem and integration testing.   The software developer is responsible for testing units they implemented.  It is the responsibility of the software lead to develop a Test Plan to ensure that all requirements have been met, The CIPS and CDE science teams are responsible for verifying the algorithms are in agreement with the ATBD’s and that the algorithms are correctly implemented. 

7 Data Management

7.1 Data Types

AIM data types include Science Data Products, Calibration Data, Ancillary Data, and Meta Data.   For the CIPS instrument the Level 1-3  science data products will contain images in a file.   All images taken on a given day will be contained in one file.   Meta data for CIPS observations will reside in Sybase tables. Image files are written in netCDF format with one day and one camera per file.

The AIM Project Data Center (PDC) has the following naming convention

	Descriptor
	Definition
	Example(s)

	inst
	Instrument identification string
	CDE,CIPS,SOFIE,

	APID
	3 character hexadecimal  Application Process Identifier 
	

	####, ###, ##, #
	Padded 4 digit revision ID, padded 3 digit version ID, etc.
	0001, 001

	yyyy
	UT Year 
	2003

	doy
	UT Day of year
	030

	hh
	UT hour of day
	12

	mm
	UT minutes of hour
	06

	ss
	UT seconds of minute
	59

	starttime
	UT yyyydoyhhmmss
	2003211000000

	stoptime
	UT yyyydoyhhmmss
	2003212000000


7.2 File Structure

The AIM Management Plan recommends data product files adhere to NetCDF standards.   Data Products will be maintained and available to the AIM project as NetCDF files and accessable via a URL.  LASP has generic IDL procedures that read and write netCDF formatted files.  Sample files structures are below

7.2.1 CIPS Level 0 Example


netcdf cipsimage

{

 dimensions:

x = 10, y = 5, camera = 1, time = unlimited;

 variables:

int signal(time, camera, x, y);

signal:long_name = "telemetered pixel value";

signal:units = "unitless";

int camera(camera);

camera:long_name = "CIPS Camera ID Number";

camera:units = "enumerated";

double time(time);

time:long_name = "microseconds since GPS Epoch";

time:units = "microseconds";

 // global attributes

:source = "AIM Spacecraft CIPS Instrument";

 data:

  
camera = 0;

  
time = 786480661428000;

  signal =

             0, 0, 1, 0, 0,

             0, 1, 2, 1, 0,

             1, 2, 3, 2, 1,

             0, 1, 2, 1, 0,

             0, 0, 1, 0, 0,

             0, 0, 1, 0, 0,

             0, 1, 2, 1, 0,

             1, 2, 3, 2, 1,

             0, 1, 2, 1, 0,

             0, 0, 1, 0, 0;

}

7.2.2 CIPS Level 1A Example

netcdf cipsimage

{

 dimensions:

 
 x = 10, y = 5, camera = 1, time = unlimited;

 variables:

  float radiance(time, camera, x, y);

  radiance:long_name = "radiance at pixel";

  radiance:units = "W/m^2";

  int camera(camera);

  camera:long_name = "CIPS Camera ID Number";

  camera:units = "enumerated";

  double time(time);

  time:long_name = "microseconds since GPS Epoch";

  time:units = "microseconds";

  byte quality_flag(time, camera, x, y);

  quality_flag:long_name = "indicates telemetry quality per pixel";

  float error(time, camera, x, y);

  error:long_name = "calculated error in radiance";

 // global attributes

   :source = "AIM Spacecraft CIPS Instrument";

 data:

 
 camera = 0;

 time = 786480661428000;

  // this first column of pixels is known to report .1

  // below real value

  radiance =

             0.1, 0, 1, 0, 0,

             0.1, 1, 2, 1, 0,

             1.1, 2, 3, 2, 1,

             0.1, 1, 2, 1, 0,

             0.1, 0, 1, 0, 0,

             0.1, 0, 1, 0, 0,

             0.1, 1, 2, 1, 0,

             1.1, 2, 3, 2, 1,

             0.1, 1, 2, 1, 0,

             0.1, 0, 1, 0, 0;

  // a few pixels in the middle had problems

  quality_flag =

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 1, 0, 0, 0,

             0, 0, 1, 0, 0,

             0, 0, 1, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0;

  // the same few pixels have significantly higher error

  error =

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.5, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.5, 0.1, 0.1,

             0.1, 0.1, 0.5, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1;

}

7.2.3 CIPS Level 1B Example


netcdf cipsimage

{

 dimensions:

 
 x = 10, y = 5, x1 = 11, y1 = 6, camera = 1, time = unlimited;

 variables:

  float radiance(time, camera, x, y);

  radiance:long_name = "radiance at pixel";

  radiance:units = "W/m^2";

  int camera(camera);

  camera:long_name = "CIPS Camera ID Number";

  camera:units = "enumerated";

  double time(time);

  time:long_name = "microseconds since GPS Epoch";

  time:units = "microseconds";

  byte quality_flag(time, camera, x, y);

  quality_flag:long_name = "indicates telemetry quality per pixel";

  float error(time, camera, x, y);

  error:long_name = "calculated error in radiance";

  float lat(x1,y1), lon(x1,y1);

  lat:units = "degrees_north";

  lon:units = "degrees_east";

 // global attributes

   :source = "AIM Spacecraft CIPS Instrument";

 data:

  camera = 0;

  time = 786480661428000;

  // this first column of pixels is known to report .1

  // below real value

  radiance =

             0.1, 0, 1, 0, 0,

             0.1, 1, 2, 1, 0,

             1.1, 2, 3, 2, 1,

             0.1, 1, 2, 1, 0,

             0.1, 0, 1, 0, 0,

             0.1, 0, 1, 0, 0,

             0.1, 1, 2, 1, 0,

             1.1, 2, 3, 2, 1,

             0.1, 1, 2, 1, 0,

             0.1, 0, 1, 0, 0;

  // a few pixels in the middle had problems

  quality_flag =

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 1, 0, 0, 0,

             0, 0, 1, 0, 0,

             0, 0, 1, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0,

             0, 0, 0, 0, 0;

  // the same few pixels have significantly higher error

  error =

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.5, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.5, 0.1, 0.1,

             0.1, 0.1, 0.5, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1,

             0.1, 0.1, 0.1, 0.1, 0.1;

  lat =

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20,

     80,  60,  40,  20,   0, -20;

  lon =

     50,  50,  50,  50,  50,  50,

     40,  40,  40,  40,  40,  40, 

     30,  30,  30,  30,  30,  30, 

     20,  20,  20,  20,  20,  20, 

     10,  10,  10,  10,  10,  10, 

      0,   0,   0,   0,   0,   0,

    -10, -10, -10, -10, -10, -10,

    -20, -20, -20, -20, -20, -20,

    -30, -30, -30, -30, -30, -30,

    -40, -40, -40, -40, -40, -40,

    -50, -50, -50, -50, -50, -50;

}
7.3 Database Schema – Observation Catalog

[image: image1.png]Clouds (7)

Observations Images

cloudig
imageld

imageld
camerald

obsenvationld
time

observationType observationd
Jatitude observationType
longitude camerablode
viewingvecton< imageSize CloudProperties (7)
CVOFlag imageofiset
viewingVectorY aualitFlag
viewingvectorZ dataProductLevel cloudig
fleName imageld

propertyName
propertyalue
uncertainty

Mergedimages

starTime
imageld

stopTime
mergeType
dataProductLevel
fleName





7.4 Sample IDL class

;+  

; $Header$

;

; Laboratory for Atmospheric and Space Physics

; University of Colorado, Boulder, Colorado, USA

;
; FILENAME:
;   electrical_offset_server__define.pro


; AUTHOR:

;   Chris Pankratz

;   Cindy Russell

;

; DATE:    April 14, 2005 (initial build)

;

; PURPOSE:

;   The electrical offset server provides the value for the electrical
;   offset correction for CIPS images.  The electrical offset value
;   is different for each of the four cameras.  This server returns 
;   corrections to the client based on the timetags and camera specified.
;   The electrical offset correction is used by the calibration process
;   software which produces cCIPS level_1A data.  

;

; BACKGROUND:

;   Prior to signal readout from the analog to digital converter, an 
;   offset is placed in the amplifier to account for drift within the
;   electrical system.  The raw data number received on the ground
;   includes this offset which must be removed from the measurement.
;   There is a linear relationship with the offset correction that
;   is a function of temperature.   

;

; ALGORITHM:

;   Since the electrical offset correction is a function of temperature,
;   retrieve both the coefficients (first order) that describe this 
;   relation and the temperatures associated with the given timetags.  
;   This correction per image will be subtracted from each pixel.
;      1. Retrieve the electrical offset coefficients for this image based
;         on the camera id

;      2. Acquire the temperature from CIPS housekeeping data also based 
;         on the camera id

;      3. Calculate the offset value as a function of temperatures

;      4. Return the offset correction(s)

;

; REFERENCES:

;   CIPS Algorithm Theoretical Basis Document

;   CIPS Processing Requirements Document

;   Conversations with CIPS Science and Engineering Teams(Dave Rusch, 

;      Bill McClintock, Aimee Merkel, Ginger Drake) 

; 

;  NOTES:
;   Complete compute_electrical_offset procedure
;   get_data_version (not yet available)  Do we need 2, cal/sci?
;   telemetry server (not yet available)

; 

;  CONSTRAINTS:

; 

;  OTHER SERVERS/MODULES USED:

;    aim_server

;    housekeeping_telemetry_server

;    calibration_data_server

; 

;  RELATED MODULES / CLASSES:

;  

;  SUPPORTING DATABASE TABLES OR FILES:

;    CIPS Electrical Offset Calibration File

;    CIPS Data Product Version Table?

;

;  USAGE EXAMPLE:

;
electrical_offset = OBJ_NEW(electrical_offset_server, $
;                                   ‘server_name’, 1)

;
offset_correction = electrical_offset->get_data(timetags)

; 

; VERSION:

;    $Revision: X.xx $ $Date: 2004-08-29 04:32:26+00 $

;

; ----------------------------------------------------------------------

; CONSTRUCTOR

; ----------------------------------------------------------------------

; INPUT PARAMETERS:

;   client_server - 

;      A character string containing the class name of the client server

;      

;   camera_id - 

;      Unique identifier for each of the four CIPS cameras with values ranging

;
  from 1-4, where 

;

1 = +X Sun, 

;

2 = -X Anti Sun, 

;

3 = +Y Nadir, 

;

4 = -Y Nadir 

;

; OUTPUT PARAMETERS:

;   NONE

;

; RETURN VALUE:

;   A value of 1 is returned if the initialization was successful   

;

; KEYWORD ARGUMENTS:

;   NONE

;-

; $Log$

; End of Class Documentation

function ELECTRICAL_OFFSET_SERVER::INIT, client_server, $
                                         camera_id

; perform any setup that needs to be done to prepare this object for use

self.client_server = client_server ; register the client
self.camera_id = camera_id ; store the camera_id

; obtain the data version to associate with data generated by this server
self.class_version = '$Revision$'
self.data_version = get_data_version()

return, 1
end


;
--------------------------------------------------------------------------
; Function get_data
; --------------------------------------------------------------------------
; PURPOSE:
;   Provide the interface to this server for any other servers
;   needing this data.  Generate the electrical offset correction.
;
; INPUT PARAMETERS:

;   timetags - the timetags for which corrections are to be generated
;
; OUTPUT PARAMETERS:

;   None

;

; RETURN VALUE (if applicable):

;   Array of electrical offset corrections

;

; KEYWORD ARGUMENTS:

;   None
;


function ELECTRICAL_OFFSET_SERVER::get_data, timetags

; Instantiate other needed servers, if not already done
if (not self.servers_are_instantiated) then begin
   temperature = OBJ_NEW('housekeeping_telemetry_server', self, camera_id)
   calibration_data = OBJ_NEW('calibration_data_server', self, camera_id)
   offset_coefficients = calibration_data->get_data('electrical_offset')
   self.servers_are_instantiated = 1
endif

; get the necessary housekeeping telemetry data 
temperatures = temperature->get_data(timetags, telemetry_item_name)

; now, compute the data that this server will return
offset_corrections = compute_electrical_offset(offset_coefficients, $
                                               temperatures)

; optionally place some debug output into the code.  These debug statements
; can be turned on/off with a prior call to the set_debug_level procedure.
if (get_debug_level() > 0) then begin
   message, 'Print some debugging information', /informational
endif



return, offset_corrections
end

; --------------------------------------------------------------------------
; Function compute_electrical_offset
; --------------------------------------------------------------------------
; PURPOSE:
;   Compute the value for the offset correction that this server will
;   return
;
; INPUT PARAMETERS:

;   calibration_data -

;     An array of polynomial coefficients 

;

;   temperatures

;     An array of temperatures extracted from housekeeping telemetry

;

; OUTPUT PARAMETERS:

;   NONE

;

; RETURN VALUE (if applicable):

;   The requested data

;

; KEYWORD ARGUMENTS:

;   NONE

;

function ELECTRICAL_OFFSET_SERVER::compute_electrical_offset, $

                                   cal_data, temperatures



; optionally place some debug output into the code.  These debug statements
; can be turned on/off with a prior call to the set_debug_level procedure.
if (get_debug_level() > 0) then begin
   message, 'Print some debugging information', /informational
endif

; evaluate the equation
;  *** some linear function goes here - might look like the following ***
;  corrections = cal_data(0) + cal_data(1) * (temperature[i])



return, offset_corrections
end

; --------------------------------------------------------------------------
; Object Data Structure Definition
; --------------------------------------------------------------------------
; PURPOSE:
;   Define the data structure associated with this object.

pro electrical_offset_server__define

self = {electrical_offset_server, $
        inherits aim_server, $
        servers_are_instantiated:0, $ ; init to false
        camera_id:0  $
        offset_coefficients:fltarr() $

offset_corrections:fltarr() }

return
end

;+  

; $Header$

;

; Laboratory for Atmospheric and Space Physics

; University of Colorado, Boulder, Colorado, USA

;

; FILENAME:

;   electrical_offset_server__define.pro

; AUTHOR:

;   Chris Pankratz

;   Cindy Russell

;

; DATE:    April 14, 2005 (initial build)

;

; PURPOSE:

;   The electrical offset server provides the value for the electrical

;   offset correction for CIPS images.  The electrical offset value

;   is different for each of the four cameras.  This server returns 

;   corrections to the client based on the timetags and camera specified.

;   The electrical offset correction is used by the calibration process

;   software which produces cCIPS level_1A data.  

;

; BACKGROUND:

;   Prior to signal readout from the analog to digital converter, an 

;   offset is placed in the amplifier to account for drift within the

;   electrical system.  The raw data number received on the ground

;   includes this offset which must be removed from the measurement.

;   There is a linear relationship with the offset correction that

;   is a function of temperature.   

;

; ALGORITHM:

;   Since the electrical offset correction is a function of temperature,

;   retrieve both the coefficients (first order) that describe this 

;   relation and the temperatures associated with the given timetags.  

;   This correction per image will be subtracted from each pixel.

;      1. Retrieve the electrical offset coefficients for this image based

;         on the camera id

;      2. Acquire the temperature from CIPS housekeeping data also based 

;         on the camera id

;      3. Calculate the offset value as a function of temperatures

;      4. Return the offset correction(s)

;

; REFERENCES:

;   CIPS Algorithm Theoretical Basis Document

;   CIPS Processing Requirements Document

;   Conversations with CIPS Science and Engineering Teams(Dave Rusch, 

;      Bill McClintock, Aimee Merkel, Ginger Drake) 

; 

;  NOTES:

;   Complete compute_electrical_offset procedure

;   get_data_version (not yet available)  Do we need 2, cal/sci?

;   telemetry server (not yet available)

; 

;  CONSTRAINTS:

; 

;  OTHER SERVERS/MODULES USED:

;    aim_server

;    housekeeping_telemetry_server

;    calibration_data_server

; 

;  RELATED MODULES / CLASSES:

;  

;  SUPPORTING DATABASE TABLES OR FILES:

;    CIPS Electrical Offset Calibration File

;    CIPS Data Product Version Table?

;

;  USAGE EXAMPLE:

;
electrical_offset = OBJ_NEW(electrical_offset_server, $

;                                   ‘server_name’, 1)

;
offset_correction = electrical_offset->get_data(timetags)

; 

; VERSION:

;    $Revision: X.xx $ $Date: 2004-08-29 04:32:26+00 $

;

; ----------------------------------------------------------------------

; CONSTRUCTOR

; ----------------------------------------------------------------------

; INPUT PARAMETERS:

;   client_server - 

;      A character string containing the class name of the client server

;      

;   camera_id - 

;      Unique identifier for each of the four CIPS cameras with values ranging

;
  from 1-4, where 

;

1 = +X Sun, 

;

2 = -X Anti Sun, 

;

3 = +Y Nadir, 

;

4 = -Y Nadir 

;

; OUTPUT PARAMETERS:

;   NONE

;

; RETURN VALUE:

;   A value of 1 is returned if the initialization was successful   

;

; KEYWORD ARGUMENTS:

;   NONE

;-

; $Log$

; End of Class Documentation

function ELECTRICAL_OFFSET_SERVER::INIT, client_server, $

                                         camera_id

; perform any setup that needs to be done to prepare this object for use

self.client_server = client_server ; register the client

self.camera_id = camera_id ; store the camera_id

; obtain the data version to associate with data generated by this server

self.class_version = '$Revision$'

self.data_version = get_data_version()

return, 1

end

;

--------------------------------------------------------------------------

; Function get_data

; --------------------------------------------------------------------------

; PURPOSE:

;   Provide the interface to this server for any other servers

;   needing this data.  Generate the electrical offset correction.

;

; INPUT PARAMETERS:

;   timetags - the timetags for which corrections are to be generated

;

; OUTPUT PARAMETERS:

;   None

;

; RETURN VALUE (if applicable):

;   Array of electrical offset corrections

;

; KEYWORD ARGUMENTS:

;   None

;

function ELECTRICAL_OFFSET_SERVER::get_data, timetags

; Instantiate other needed servers, if not already done

if (not self.servers_are_instantiated) then begin

   temperature = OBJ_NEW('housekeeping_telemetry_server', self, camera_id)

   calibration_data = OBJ_NEW('calibration_data_server', self, camera_id)

   offset_coefficients = calibration_data->get_data('electrical_offset')

   self.servers_are_instantiated = 1

endif

; get the necessary housekeeping telemetry data 

temperatures = temperature->get_data(timetags, telemetry_item_name)

; now, compute the data that this server will return

offset_corrections = compute_electrical_offset(offset_coefficients, $

                                               temperatures)

; optionally place some debug output into the code.  These debug statements

; can be turned on/off with a prior call to the set_debug_level procedure.

if (get_debug_level() > 0) then begin

   message, 'Print some debugging information', /informational

endif

return, offset_corrections

end

; --------------------------------------------------------------------------

; Function compute_electrical_offset

; --------------------------------------------------------------------------

; PURPOSE:

;   Compute the value for the offset correction that this server will

;   return

;

; INPUT PARAMETERS:

;   calibration_data -

;     An array of polynomial coefficients 

;

;   temperatures

;     An array of temperatures extracted from housekeeping telemetry

;

; OUTPUT PARAMETERS:

;   NONE

;

; RETURN VALUE (if applicable):

;   The requested data

;

; KEYWORD ARGUMENTS:

;   NONE

;

function ELECTRICAL_OFFSET_SERVER::compute_electrical_offset, $

                                   cal_data, temperatures

; optionally place some debug output into the code.  These debug statements

; can be turned on/off with a prior call to the set_debug_level procedure.

if (get_debug_level() > 0) then begin

   message, 'Print some debugging information', /informational

endif

; evaluate the equation

;  *** some linear function goes here - might look like the following ***

;  corrections = cal_data(0) + cal_data(1) * (temperature[i])

return, offset_corrections

end

; --------------------------------------------------------------------------

; Object Data Structure Definition

; --------------------------------------------------------------------------

; PURPOSE:

;   Define the data structure associated with this object.

pro electrical_offset_server__define

self = {electrical_offset_server, $

        inherits aim_server, $

        servers_are_instantiated:0, $ ; init to false

        camera_id:0  $

        offset_coefficients:fltarr() $


offset_corrections:fltarr() }

return

end
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