ASTROPCI C APPLICATION INTERFACE

The C API is for users who wish to interface their own application or scripts to the device driver and controller. The API is written in C and contains the basic device driver function calls, which are the building blocks for all controller communications. There are only 5 basic function calls, one to read the PCI DSP command register (HCTR), one to write the PCI DSP command register (HCTR), one to read the PCI DSP status register (HSTR), one to write a vector command to the PCI board, and one to write regular 3-letter ASCII commands. The API also contains functions for reading array temperature, deinterlacing images, storing FITS files, and loading PCI, timing, and utility DSP .lod files.

The API is bundled into the following packages:

· UNIX – Static Archive Library (.a)
· UNIX – Dynamic Shared Library (.so)
· LINUX – Static Archive Library (.a) *
· LINUX – Dynamic Shared Library (.so) *
· Windows 2000 – Dynamic Linked Library (.dll)
· Windows 2000 – Static Linked Library (.lib)
* NOTE: No separate executable is supplied for 
    LINUX. The LINUX library must be created by re-   

    compiling the UNIX version on a LINUX system.
In addition to the API, there are text based example applications for both the dynamic and static versions of the library. The test programs are called “apiTest_DLL” and apiTest_LIB”, respectively. Below is the program main menu.
===================================================================

MAIN MENU

===================================================================

1. Apply Controller Setup

2. Apply Controller Parameters

3. Expose

4. Let It Rip (Do Options 1, 2, 3 With Defaults)

5. Exit

Enter Option: |

The following are important notes and differences between the static and dynamic libraries.

1. The source files are the same for all systems and libraries, except, the Windows 2000 dynamic link library (dll) API contains an extra .def file. This file lists the libraries application accessible functions and global data members. *
2. On Windows 2000, the static library generates a single .lib file, whereas the dynamic library generates both a .lib and a .dll file. Either or both will be used, depending on how you choose to link the library during compilation. *
3. SUPER IMPORTANT: When compiling with the Windows 2000 dynamic link library, the library source headers MUST have “__declspec (dllimport)” added in front of ALL global variables exported by the API.  Without this, “Can’t Read XXX Memory Location” may be generated. *
* See “DLLs for Beginners” in the MSDN for more info.
The following is the list of available function and global variables:

FUNCTIONS:
1. deinterlace – Image de-interlace function.

2. getHstr – Read the PCI HSTR register.

3. hcvr – Send vector command  with single parameter.

4. hcvr2 – Send vector command  with two parameters.
5. doCommand – Send ASCII command with no parameters. 

6. doCommand1 – Send ASCII command with 1 parameter. 

7. doCommand2 – Send ASCII command with 2 parameters. 

8. doCommand3 – Send ASCII command with 3 parameters. 

9. doCommand4 – Send ASCII command with 4 parameters. 

10. getError – Get the current error code.

11. write_fits_file – Write a FITS file from the current image data.
12. loadFile – Load a timing or utility DSP file.
13. loadPciFile – Load a PCI DSP file.
14. create_memory – Map the device driver image buffer.
15. free_memory – Unmap (free) the device driver image buffer.
16. swap_memory – Swap the USB and LSB of each image data word. Needed on SUNs.
17. get_temperature_algorithm – Get the current temperature algorithm. Can be “linear” or “nonlinear”.
18. get_temperature_linear_coeff_0 – Get the current linear temperature coefficient 0.
19. get_temperature_linear_coeff_1– Get the current linear temperature coefficient 1.

20. set_algorithm – Set the current temperature algorithm. Can be “linear” or “nonlinear”.
21. set_linear_coefficients – Set the current linear temperature coefficients.
22. calculate_adu – Calculate the temperature ADU.
23. edit_fits_exposure_dimensions – Edit the FITS header dimensions keyword.
24. set_fits_header – Set the current FITS header values.
GLOBAL VARIABLES:

1. error_string – Contains a string describing the current error.
