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1.  Overview
1.1  Application Scope
This manual describes how to operate the Data Acquisition Subsystem Toolkit (hereinafter called Toolkit).
For an overview of the Toolkit and detailed specification information, refer to the following document:

•
Data Acquisition Subsystem Toolkit Design Manual

1.2  Recommended Configuration
The recommended configuration for using the Toolkit is as follows:
Table 1.2  Recommended configuration
Hardware
Sun SPARC station 20 or Ultra 1

Operating system
Solaris 2.5.1

Compiler
SPARCompiler C 3.0.1 or 4.0
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2.  Distribution Items
2.1  List of Distribution Items
Table 2.1 lists the distribution items.
Table 2.1  Distribution items

No.
Product name
Type
Distribution format
Remarks

1
Toolkit Operator’s Guide
Document
Document
This manual

2
Source program
Program
8-mm tape
*1

*1  The source program can also be downloaded from the FTP site.  This manual assumes that the program was distributed on an 8-mm tape.

2.2  Public Domain Software
The Toolkit uses the following public domain software program.  This program must be installed by the Toolkit user.
Table 2.2  Public domain software list
No.
Name 
Use
Operation confirmation version

1
SAOtng
Data display screen
1.5

2.3  Source Program Configuration

The following compressed files are stored on the 8-mm tape in tar format:
• Source program and execute-format files:  daqtk.tar.Z (about 6.1 megabytes)
or
• Source program only:  daqtk.src.tar.Z (about 1.6 megabyte)
Table 2.3 shows the directory configuration (main directories) when the Toolkit source program is expanded on the disk.  (For details on the expansion method, see Section 3, “Installation Procedures.”)

Table 2.3  Directory configuration

Directory
Description

...

    daqtk

        bin/

        dat/

        inc/

        lib/

        log/

        src/

            cmd/

            com/

            dat/

            makefits/

            get/

            monitor/

            stat/

            through/

        sample/

            exe/


            data/

            fits/

            log/

            src/
Toolkit installation directory

Toolkit directory

Storage of Toolkit execute-form files

Data file storage

Include file storage

Library file storage

Log file storage

Toolkit source file storage

Command communication

Common functions

Acquisition data transfer

FITS file creation tool

Status data acquisition

Monitor display tool

Status transfer

Through-mode command communication

Sample program storage

Storage of sample program execute-form files

Storage of sample program data files

Storage of sample program output fits files

Storage of sample program log files

Storage of sample program source files
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3.  Installation Procedures

An overview of the installation procedures for this tool is shown below.  The procedures are described in this sequence.

• Install the Toolkit.

• Set the Toolkit environment variables.

• Set the Toolkit shell variables.

• Set the system files.

• Install SAOtng.  (This procedure is not necessary if SAOtng is already installed.)

• Set the SAOtng shell variables.  (This procedure is not necessary is the SAOtng execution file directory is already set to path.)

3.1  Installing the Toolkit
1)  Expand the Toolkit source program (daqtk.tar.Z or daqtk.src.tar.Z) from the 8-mm tape.
    % tar xvfo (tape device name) daqtk.tar.Z (*1)
2)  Move the expanded file to the installation directory.
    % mv daqtk.tar.Z ... (*1)
3)  Uncompress the compressed file, and expand it with tar.
    % cd ...

    % uncompress daqtk.tar.Z (*1)
    % tar xvfo daqtk.tar (*1)
    (… specifies the Toolkit installation directory.)

4)  Execute the following shell (all make shell).  (*2)
    % cd daqtk
    % Install

    (Note:  This Install shell takes about 15 minutes to complete.)
    You can create or modify the following entities by executing this shell:
    • Object files in the directories under src/ and sample/

    • Archive files in lib/

    • Toolkit execute-form files in bin/

    • Sample execute-form files in sample/exe/
5)  This completes the Simulator installation procedure.
*1  To install the source program only, use daqtk.src.tar(.Z).
*2  Execution of this shell is not necessary when the recommended configuration and the compressed file (daqtk.tar.Z) that includes the execute-form files are used.
3.2  Setting the Toolkit Environment Variables
1)  Set the environment variables shown in Table 3.2.

Environment variable
Description

DAQTKHOME
Toolkit directory pathname ( .../daqtk)

MAX_BYTE_RPC_LOG
Maximum number of bytes in RPC transmission/reception log (default value is 1 megabyte)

DAQTK_IPCKEY_UP
IPC key base up value (default value is 0)）

FITS_KEYWD_INF
Pathname for FITS keyword setting file

CMDOBCP
Local host name for command communication

CMDOBS
Remote host name for command communication

THROUGHOBCP
Local host name for through-mode command communication

THROUGHOBS
Remote host name for through-mode command communication

STATOBCP
Local host name for status transfer

STATOBS
Remote host name for status transfer

DATOBCP
Local host name for acquisition data transfer

DATOBC
Remote host name for acquisition data transfer

GETOBCP
Local host name for status data acquisition

GETOBS
Remote host name for status data acquisition

OBCPNO
User host name for through mode (OBCP1 to OBCP16)

2)  Examples of the environment settings are shown below.

    setenv  DAQTKHOME        /home/subaru/daq/daqtk

    setenv  FITS_KEYWD_INF \   /home/subaru/daq/daqtk/sample/makefits/fits.txt

(when Toolkit installation directory is "/home/subaru/daq")

    setenv  MAX_BYTE_RPC_LOG  1000000

    setenv  DAQTK_IPCKEY_UP    0

    setenv  CMDOBCP             BCP01_C

    setenv  CMDOBS              OBS_C

    setenv  THROUGHOBCP        OBCP01_C

    setenv  THROUGHOBS         OBS_C

    setenv  STATOBCP             OBCP01_C

    setenv  STATOBS              OBS_C

    setenv  DATOBCP             OBCP01_C (OBCP01_D,OBCP01_F)

    setenv  DATOBC               OBC_EC (OBC_ED,OBC_EF)

    setenv  GETOBCP              OBCP01_C

    setenv  GETOBS               OBS_C

    setenv  OBCPNO               OBCP1 (when user host name is OBCP1)

3.3  Setting the Toolkit Shell Variables

1)  Add the following Toolkit execution file directory to shell variable “path” (search path):
    .../daqtk/bin

3.4  Setting the System Files

1)  Log in as root.

2)  Set the LOG_USER syslog level in /etc/syslog.conf.  Set the syslog level for the control and file to LOG_ERR.  A setting example is shown below.

    *.err; ... ;user.err    /dev/console

    *.err; ... ;user.err    /var/adm/messages

    The above settings output the console log whenever an error occurs.

3)  Set the IPC resource limits in /etc/system.  The IPC resources used by the Toolkit are shown below.

Table 3.4.1  Messages

Resource
Value

Number of message queues
7

Maximum length of one message
16 bytes

Maximum number of wait-state messages in one message queue
64

Table 3.4.2  Shared memory areas

Resource
Value

Number of shared memory areas
13

Maximum value in one shared memory area
103712 bytes

Table 3.4.3  Semaphores

Resource
Value

Number of semaphores
5

Maximum semaphore value
1

    The user should set appropriate values.  At Fujitsu, we check the operation in the following environment:

    set msgsys:msginfo_msgmni=512

    set msgsys:msginfo_msgtql=512

    set shmsys:shminfo_shmmax=10000000

4)  Restart (reboot) the system.  (This step is not necessary if the system files have not been changed.)

3.5  Installing SAOtng (Example)

1)  Obtain the SAOtng distribution file (saord-1.5.tar.Z).
    (You can download the file from the ftp site ftp://sao-ftp.harvard.edu/pub/rd/saord_1.5.tar.Z.)
2)  Move the expanded file to the installation directory.
    % mv saord-1.5.tar.Z ...


    ( ... does not have to be the same as the installation directory for the Toolkit.)
3)  Uncompress the compressed file, and use tar to expand the file.
    % cd ...

    % uncompress saord-1.5.tar.Z

    % tar xvfo saord-1.5.tar

4)  Install SAOtng according to the instructions in the following file.
    .../saord/BUILD

Although the ASSIST program can be installed at the same time, only SAOtng is needed to operate the image data display tool.
3.6  Setting the SAOtng Shell Variables (Example)
1)  Add the following SAOtng execution file directory to shell variable "path" (search path).  This step is not necessary if the directory is already set.
    .../saord/bin
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4.  Usage Procedure

4.1  Linking the Toolkit Libraries

1)  Include the include files shown below for each function in the user programs (*.c).
    #include "QDAStk.h"

Table 4.1.1  Include files

Function
Include file

Command communication
#include "DAQtkCmd.h"

Through-mode command communication
#include "DAQtkThrough.h"

Status transfer
#include "DAQtkStat.h"

Acquisition data transfer
#include "DAQtkDat.h"

Status data acquisition
#include "DAQtkGet.h"

FITS file creation tool
#include "DAQtkFits.h"

Monitor display tool
#include "DAQtkMonitor.h"

2)  Create a user program (*.c) for calling each Toolkit library.  For information on the calling format, see Chapter 5 of this operator’s guide and the sample programs in Table 4.1.2.
Table 4.1.2  Sample programs

Directory
Description

.../daqtk/sample/src

          cmd/

              init/


              exit/


              rcv/


              snd/


          through/


              init/


              exit/


              snd/


              rcv/


          stat/



              init/


              exit/


              snd/


          dat/



              init/


              exit/


              snd/


          get/



              init/


              exit/


              snd/


              rcv/


          makefits/


          
monitor/

Storage of sample program source files

Command communication samples

Initialize function

Exit function

Receive control command function

Send processing completion function

Through-mode command communication samples

Initialize function

Exit function

Send control command function

Receive processing completion function

Status transfer samples

Initialize function

Exit function

Send status function

Acquisition data transfer samples

Initialize function

Exit function

Send acquisition data function

Status data acquisition samples

Initialize function

Exit function

Send status data request function

Receive status data completion function

FITS file creation tool samples

Monitor display tool samples

3)  When linking the program, specify the following library file as an object:
    .../daqtk/lib/*.a

    (... specifies the installation directory of the Toolkit.)
    For linking instructions, see the Makefile sample program.
4.2  Editing the FITS Keyword Setup File

1)  To use the FITS file creation tool, edit the FITS keyword setup file that was specified in environment variable "FITS_KEYWD_INF."

    The FITS keyword setup file defines the FITS keyword attributes for checking the primary FITS header items that are used as input parameters.

2)  The FITS keyword setup file is an ASCII-format file.  Each record is separated by a line feed, and the record length, which includes the line feed code, is fixed at 80 characters.  The record format is fixed, but the file length is not.  For each record, the following keyword attributes are set:

    • Storage sequence
    • Required
    • Unique
    • Fixed
    • Default value
Valid only for fixed keywords

3)  The record format for the FITS keyword setup file is shown below.

Table 4.2  Record format for FITS keyword setup file

No.
Item name
Offset (bytes)
Size
Value
Summary

1
FITS keyword
0
8
"^\S+"
FITS keyword to be set

2
Delimiter
8
2
"= "
Delimiter

3
Attribute (storage sequence)
10
3
"-1"/"0"/"1"～
"1"～:  Storage sequence

"-1":  End

"0":  Not set

4
Attribute (required)
13
3
"0"/"1"
"1":  Set

"0":  Not set

5
Attribute (unique)
16
3
"0"/"1"
"1":  Set

"0":  Not set

6
Attribute (fixed)
19
3
"0"/"1"
"1":  Set

"0":  Not set

7
Default value
22
57
"(.*)\s*$"
Default value for fixed keyword *1

8
Line feed
79
1
"\n"
Line feed code


Total
80




*1  This item is valid only when attribute (fixed) is set.  Pad the item field with trailing spaces.

4)  Shown below are a format example of the FITS keyword setup file and the input parameters and output results for the primary FITS header items of the FITS file creation library functions.

    • Format example for FITS keyword setup file

    ←                          80 bytes                                 →

    01234567890123456789012345678901234567890123456789...........0123456789

    SIMPLE  = 1  1  1  0                                                 \n

    BITPIX  = 2  1  1  0                                                 \n

    OBJECT  = 0  1  0  0                                                 \n

    WEATHER = 0  0  1  0                                                 \n

    TELESCOP= 0  0  0  1  SUBARU                                         \n

    END     = -1 1  1  0                                                 \n

    Also refer to the following file:  .../daqtk/sample/src/makefits/prime.txt

    •Input parameters for primary FITS header items used in FITS file creation

    ...

    int  iRslt;

    int  iAsciiFlg;

    int  iWcsFlg;

    int  iSpecFlg;

    char* pFitsName;

    struct TFitsHeader SPrimeHeader;

    struct TFitsHeader SAsciiHeader;

    struct TWcsPara  SWcsPara;

    struct TUnit     SPrimeDataUnit;

    struct TUnit     SAsciiDataUnit;

    ...

    struct TFitsCard   SFitsCard[64];

    struct TFitsCard*  qFitsCard;

    ...

    qFitsCard = SFitsCard;

    strcpy( (qFitsCard+0)->cKeywd, "SIMPLE" );

    strcpy( (qFitsCard+0)->cValue, "T" );

    strcpy( (qFitsCard+0)->cComment, "is this fits format" );

    strcpy( (qFitsCard+1)->cKeywd, "BITPIX" );

    strcpy( (qFitsCard+1)->cValue, "16" );

    strcpy( (qFitsCard+1)->cComment, "bit per pixel" );

    strcpy( (qFitsCard+2)->cKeywd, "BSCALE" );

    strcpy( (qFitsCard+2)->cValue, "1.0E2" );

    strcpy( (qFitsCard+2)->cComment, "pixel data scale" );

    strcpy( (qFitsCard+3)->cKeywd, "OBJECT" );

    strcpy( (qFitsCard+3)->cValue, "'test object'" );

    strcpy( (qFitsCard+3)->cComment, "test object" );

    strcpy( (qFitsCard+4)->cKeywd, "WEATHER" );

    strcpy( (qFitsCard+4)->cValue, "'cloudy'" );

    strcpy( (qFitsCard+4)->cComment, "weather at observation" );

    strcpy( (qFitsCard+5)->cKeywd, "COMMENT" );

    strcpy( (qFitsCard+5)->cValue, "test for daqtk" );

    strcpy( (qFitsCard+6)->cKeywd, "END" );

    ...

    ...

    SPrimeHeader.qFitsCard = qFitsCard;

    iRet = DAQtkFitsMakeFile( iAsciiFlg, iWcsFlg, iSpecFlg, pFitsName,

                                       &SPrimeHeader, &SAsciiHeader,

                                       &SWcsPara, &SPrimeDataUnit, &SAsciiDataUnit,

                                       iRslt );

    ...

    •FITS file output results
    Use one of the following commands to check the contents of the file that was created:

      > cat (output-file-name) | fold | more

    or

      > od -x (output-file-name) | more

    The primary header section of the output file is shown below.

    ←                        80 bytes                                  →

    01234567890123456789012345678901234567890123456789..........0123456789

    SIMPLE  =                    T / is this fits format                  

    BITPIX  =                   16 / bit per pixel                        

    BSCALE  =                1.0E2 / pixel data scale                     

    OBJECT  = 'test object'        / test object                          

    WEATHER = 'cloudy'             / weather at observation               

    COMMENT test for daqtk                                                

    TELESCOP=               SUBARU /                                      

    END                                                                   

    After this section, blank characters up stored up to byte 2880.
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5.  Calling Formats

This section describes the calling formats for the Toolkit library functions.

5.1  Command Communication

5.１.1  Initialize Command Communication

Table 5.1.1 shows the calling format for initialize.
Table 5.1.1  Calling format for initialize
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
初期化処理 (Initialize)


English name
DAQtkCmdInit


Summary
This function initializes the resources used in command communication.


Calling format
int DAQtkCmdInit( void )


Include
#include  "DAQtkCmd.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.１.2  Exit Command Communication

Table 5.1.2 shows the calling format for exit.
Table 5.1.2  Calling format for exit
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
終了処理 (Exit)


English name
DAQtkCmdExit


Summary
This function releases the resources used in command communication.


Calling format
int DAQtkCmdExit( void )


Include
#include  "DAQtkCmd.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.１.3  Receive Control Command

Table 5.1.3 shows the calling format for receive control command.
Table 5.1.3  Calling format for receive control command
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
制御コマンド受信 (Receive control command)


English name
DAQtkCmdRcv


Summary
This function receives a control command and sends an acceptance response.


Calling format
int DAQtkCmdRcv(

        TRpcCmd* qRpcCmd  out (*1)

        int* pRslt            out

    )


Include
#include  "DAQtkCmd.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
•qRpcCmd:  Control command (*2)

•pRslt:  Detail code (normal termination)


    •Normal = DAQ_TK_OK_NONE


    Detail codes (abnormal termination)


    •Control command reception error = DAQ_TK_ERR_CMND


    •Acceptance response transmission error = DAQ_TK_ERR_ACK


    •Other error = DAQ_TK_ERR_ETC


*1  TRpcCmd is a structure tag name, and its members are as follows:

    TRpcCmd {

        char cCmdNo[DAQ_TK_SIZ_CMDNO]      Control command sequential number

        char cCmdCode[DAQ_TK_SIZ_CMDCODE]  Control command

    }

    DAQ_TK_SIZ_CMDNO = 9

    DAQ_TK_SIZ_CMDCODE = 2049

*2  This parameter is valid only when the function terminates normally.

5.１.4  Send Process Completion

Table 5.1.4 shows the calling format for send process completion.
Table 5.1.4  Calling format for send process completion
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
処理完了送信 (Send process completion)


English name
DAQtkCmdSnd


Summary
This function sends the process completion notice.


Calling format
int DAQtkCmdSnd(

         TRpcRslt* qRpcRslt,   in (*1)

         int* pRslt            out

    )


Include
#include  "DAQtkCmd.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•qRpcRslt:  Process completion transmission information


Output parameters
•piRslt:  Detail code (normal termination)


    •Normal = DAQ_TK_OK_NONE


    Detail codes (abnormal termination)


    •Process completion transmission error = DAQ_TK_ERR_RPLY


    • Other error = DAQ_TK_ERR_ETC


*1  TRpcRslt is a structure tag name, and its members are as follows:

    TRpcRslt {

        char cCmdNo[DAQ_TK_SIZ_CMDNO]      Control command sequential number

        char cRslt[DAQ_TK_SIZ_RSLT]            Execution result

        char cRsltPara[DAQ_TK_SIZ_RSLTPARA]   Execution result parameter

    }

    DAQ_TK_SIZ_CMDNO = 9

    DAQ_TK_SIZ_RSLT = 5

    DAQ_TK_SIZ_RSLTPARA = 8193

    Terminate the character string with a NUL character ('\0').
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5.2  Through-Mode Command Communication

5.2.1  Initialize Through-Mode Command Communication

Table 5.2.1 shows the calling format for initialize.
Table 5.2.1  Calling format for initialize
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
初期化処理 (Initialize)


English name
DAQtkThroughInit


Summary
This function initializes the resources used in through-mode command communication.


Calling format
int DAQtkThroughInit( void )


Include
#include  "DAQtkThrough.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.2.2  Exit Through-Mode Command Communication

Table 5.2.2 shows the calling format for exit.
Table 5.2.2  Calling format for exit
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
終了処理 (Exit)


English name
DAQtkThroughExit


Summary
This function releases the resources used in through-mode command communication.


Calling format
int DAQtkThroughExit( void )


Include
#include  "DAQtkThrough.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.2.3  Send Control Command

Table 5.2.3 shows the calling format for send control command.
Table 5.2.3  Calling format for send control command
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
制御コマンド送信 (Send control command)


English name
DAQtkThroughSnd


Summary
This function sends a control command and receives an acceptance response.


Calling format
int DAQtkThroughSnd(

        TRpcCmd* qRpcCmd    in (*1)

        int* pRslt              out

    )


Include
#include  "DAQtkThrough.h


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•qRpcCmd:  Control command


Output parameters
•pRslt:  Detail code (normal termination)

    •Normal = Control command sequential number that was sent

    Detail codes (abnormal termination)


    •Control command transmission error = DAQ_TK_ERR_CMND


    •Acceptance response reception error = DAQ_TK_ERR_ACK


    •Acceptance response check result error = DAQ_TK_ERR_LOGIC


    •Other error = DAQ_TK_ERR_ETC


*1  TRpcCmd is a structure tag name, and its members are as follows:

    TRpcCmd {

        char cCmdNo[DAQ_TK_SIZ_CMDNO]       Control command sequential number

        char cCmdCode[DAQ_TK_SIZ_CMDCODE]   Control command

    }

    DAQ_TK_SIZ_CMDNO = 9

    DAQ_TK_SIZ_CMDCODE = 2049

    Terminate the character string with a NUL character ('\0').

5.2.4  Receive Process Completion

Table 5.2.4 shows the calling format for receive process completion.
Table 5.2.4  Calling format for receive process completion
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
処理完了受信 (Receive process completion)


English name
DAQtkThroughRcv


Summary
This command receives the process completion notice.


Calling format
int DAQtkThroughRcv(

        TRpcRslt* qRpcRslt,   out (*1)

        int* pRslt            out

    )


Include
#include  "DAQtkThrough.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
•qRpcRslt:  Process completion (*2)

•piRslt:  Detail code (normal termination)


    •Normal = DAQ_TK_OK_NONE


    Detail codes (abnormal termination)


    •Process completion reception error = DAQ_TK_ERR_RPLY


    •Other error = DAQ_TK_ERR_ETC


*1  TRpcRslt is a structure tag name, and its members are as follows:

    TRpcRslt {

        char cCmdNo[DAQ_TK_SIZ_CMDNO]      Control command sequential number

        char cRslt[DAQ_TK_SIZ_RSLT]            Execution result

        char cRsltPara[DAQ_TK_SIZ_RSLTPARA]   Execution result parameter

    }

    DAQ_TK_SIZ_CMDNO = 9

    DAQ_TK_SIZ_RSLT = 5

    DAQ_TK_SIZ_RSLTPARA = 8193

*2  This parameter is valid only when the function terminates normally.
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5.3  Status Transfer

5.3.1  Initialize Status Transfer

Table 5.3.1 shows the calling format for initialize.
Table 5.3.1  Calling format for initialize
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
初期化処理 (Initialize)


English name
DAQtkStatInit


Summary
This function initializes the resources used in status transfer.


Calling format
int DAQtkStatInit( void )


Include
#include  "DAQtkStat.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.3.2  Exit Status Transfer

Table 5.3.2 shows the calling format for exit.
Table 5.3.2  Calling format for exit
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
終了処理 (Exit)


English name
DAQtkStatExit


Summary
This function releases the resources used in status transfer.


Calling format
int DAQtkStatExit( void )


Include
#include  "DAQtkStat.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.3.3  Send Status

Table 5.3.3 shows the calling format for send status.
Table 5.3.3  Calling format for send status
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
ステータス転送 (Send status)


English name
DAQtkStatSnd


Summary
This function sends status data.


Calling format
int DAQtkStatSnd(

        TRpcStat* qRpcStat  in (*1)

        int* pRslt           out

    )


Include
#include  "DAQtkStat.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•qRpcStat:  Status


Output parameters
•pRslt:  Detail code (normal termination)

    •Normal = DAQ_TK_OK_NONE

    Detail code (abnormal termination)

    •Abnormal = DAQ_TK_ERR_ETC


*1  TRpcStat is a structure tag name, and its members are as follows:

    TRpcStat {

        char cStat[DAQ_TK_SIZ_STAT]   Status data

        int iSize                          Number of bytes in status data set to cStat

    }

    DAQ_TK_SIZ_STAT = 8193

    The data does not have to be terminated with a NUL character ('\0').
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5.4  Acquisition Data Transfer

5.4.1  Initialize Acquisition Data Transfer

Table 5.4.1 shows the calling format for initialize.
Table 5.4.1  Calling format for initialize
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
初期化処理 (Initialize)


English name
DAQtkDatInit


Summary
This function initializes the resources used in acquisition data transfer.


Calling format
int DAQtkDatInit( void )


Include
#include  "DAQtkDat.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.4.2  Exit Acquisition Data Transfer

Table 5.4.2 shows the calling format for exit.
Table 5.4.2  Calling format for exit
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
終了処理 (Exit)


English name
DAQtkDatExit


Summary
This function releases the resources used in acquisition data transfer.


Calling format
int DAQtkDatExit( void )


Include
#include  "DAQtkDat.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.4.3  Send Acquisition Data

Table 5.4.3 shows the calling format for send acquisition data.
Table 5.4.3  Calling format for send acquisition data
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Communication tool


Japanese name
取得データ転送 (Send acquisition data)


English name
DAQtkDatSnd


Summary
This function transfers the acquisition data file to the OBC.


Calling format
int DAQtkDatSnd(

        TRpcDat* qRpcDat   in/out  *1

        int* pRslt            out

    )


Include
#include  "DAQtkDat.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•qRpcDat:  Pointer to the structure array of the acquisition data file information


Output parameters
•pRslt:  Detail code (normal termination)

    •Normal = DAQ_TK_OK_NONE

    Detail codes (abnormal termination)

    Acquisition transfer start transfer error = DAQ_TK_ERR_START

    •Acceptance data reception error = DAQ_TK_ERR_ACK

    •Acceptance response check result error = DAQ_TK_ERR_LOGIC

    •Acquisition data transfer end reception error = DAQ_TK_ERR_END

    •Other error = DAQ_TK_ERR_ETC


*1  TRpcDat is a structure tag name, and its members are as follows:

    TRpcDat {

        char cPath[DAQ_TK_SIZ_DATPATH]       Acquisition data path name (in)

        char cFrame[DAQ_TK_SIZ_DATFRAME]    Frame number (in)

        int iResult                                  Transfer result (out)

    }

    •Up to 50 files can be specified.  Specify a pointer to the beginning of the structure array.

    •If less than 50 files are specified, specify a NUL character ('\0') as the first character in the acquisition data path name of the last member in the array.

    •The library stores the transfer result of each acquisition data file in the member transfer result and returns the result.

    •Terminate the character string with a NUL character ('\0').
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5.5  Status Data Acquisition

5.5.1  Initialize Status Data Acquisition

Table 5.5.1 shows the calling format for initialize.
Table 5.5.1  Calling format for initialize
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Status data acquisition tool


Japanese name
初期化処理 (Initialize)


English name
DAQtkGetInit


Summary
This function initializes the resources used in status data acquisition.


Calling format
int DAQtkGetInit( void )


Include
#include  "DAQtkGet.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.5.2  Exit Status Data Acquisition

Table 5.5.2 shows the calling format for exit.
Table 5.5.2  Calling format for exit
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Status data acquisition tool


Japanese name
終了処理 (Exit)


English name
DAQtkGetExit


Summary
This function releases the resources used in status data acquisition.


Calling format
int DAQtkGetExit( void )


Include
#include  "DAQtkGet.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
None


5.5.3  Send Status Data Request

Table 5.5.3 shows the calling format for send status data request.
Table 5.5.3  Calling format for send status data request
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Status data acquisition tool


Japanese name
ステータスデータ要求送信 (Send status data request)


English name
DAQtkGetSnd


Summary
This functions sends a status data acquisition request and receives the acceptance response.


Calling format
int DAQtkGetSnd(

        TRpcCmd* qRpcCmd    in (*1)

        int* pRslt               out

    )


Include
#include  "DAQtkGet.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•qRpcCmd:  Status data acquisition request


Output parameters
•pRslt:  Detail code (normal termination)

    •Normal = Sequential number for status data acquisition request that was sent (*2)

    Detail codes (abnormal termination)

    •Status data acquisition request transmission error = DAQ_TK_ERR_CMND

    •Acceptance response reception error = DAQ_TK_ERR_ACK

    •Acceptance response check result error = DAQ_TK_ERR_LOGIC

    •Other error = DAQ_TK_ERR_ETC


*1  TRpcCmd is a structure tag name, and its members are as follows:

    TRpcCmd {

        char cCmdNo[DAQ_TK_SIZ_CMDNO]        Not used

        char cCmdCode[DAQ_TK_SIZ_CMDCODE]   Status data acquisition request

    }

    DAQ_TK_SIZ_CMDNO = 9

    DAQ_TK_SIZ_CMDCODE = 2049

    Terminate the character string with a NUL character ('\0').

*2  This number is assigned in the library.

5.5.4  Receive Status Data Completion

Table 5.5.4 shows the calling format for receive status data completion.
Table 5.5.4  Receive status data completion
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Status data acquisition tool


Japanese name
ステータスデータ完了受信 (Receive status data completion)


English name
DAQtkGetRcv


Summary
This function receives the status data acquisition completion notice.


Calling format
int DAQtkGetRcv(

        TRpcRslt* qRpcRslt,   out (*1)

        int* pRslt            out

    )


Include
#include  "DAQtkGet.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
None


Output parameters
•qRpcRslt:  Status data acquisition completion (*2)

•pRslt:  Detail code (normal termination)

    •Normal = DAQ_TK_OK_NONE

    Detail codes (abnormal termination)

    •Status data acquisition completion reception error = DAQ_TK_ERR_RPLY

    •Status data acquisition completion sequential number error = DAQ_TK_ERR_SEQ

    •Other error = DAQ_TK_ERR_ETC


*1  TRpcRslt is a structure tag name, and its members are as follows:

    TRpcRslt {

        char cCmdNo[DAQ_TK_SIZ_CMDNO]    Status data acquisition request sequential number

        char cRslt[DAQ_TK_SIZ_RSLT]          Execution result

        char cRsltPara[DAQ_TK_SIZ_RSLTPARA]  Execution result parameter

    }

    DAQ_TK_SIZ_CMDNO = 9

    DAQ_TK_SIZ_RSLT = 5

    DAQ_TK_SIZ_RSLTPARA = 8193

*2  This parameter is value on when the function terminates normally.
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5.6  FITS File Creation

5.6.1  Make FITS File

Table 5.6.1 shows the calling format for make FITS file.
Table 5.6.1  Calling format for make FITS file
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
FITS file creation tool


Japanese name
FITSファイル作成 (Make FITS file)


English name
DAQtkFitsMakeFile


Summary
This function creates an FITS file from the FITS header items and FITS data.


Calling format
int DAQtkFitsMakeFile(

        int iAsciiFlg,                       in

        int iWcsFlg,                       in

        int iSpecFlg,                       in

        char* pFitsName,                  in

        struct TfitsHeader* qPrimeHeader,   in

        struct TfitsHeader* qAsciiHeader,   in

        struct TWcsPara* qWcsPara,       in

        struct TUnit* qPrimeDataUnit,       in

        struct TUnit* qAsciiDataUnit,        in

        int* pRsltCode                     out

    )


Include
#include  "DAQtkFits.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•iAsciiFlg:  ASCIIextension flag

    •When creating an ASCIIextension FITS file = ON (=1)

    •When creating a normal FITS file = OFF (=0)

•iWcsFlg:  WCS calculation flag

    •When adding a WCS keyword = ON (=1)

    •When not adding a WCS keyword = OFF (=0)

•iSpecFlg:  Spectroscope flag

    •When adding a WCS keyword for a spectroscope = ON (=1)

    •When adding a normal WCS keyword = OFF (=0)

•pFitsName:  Output file path name

•qPrimeHeader:  Primary header item (*1)

•qAsciiHeader:  ASCIIextension header item (*1)

•qWcsPara:  WCS parameter (*2)

•qPrimeDataUnit:  Primary data information (*3)

•qAsciiDataUnit:  Extension data information (*3)


Output parameters
•pRsltCode:  Detail code (normal termination) (*4)

    •Normal = DAQ_TK_OK_NONE

    Detail code (abnormal termination)

    •Storage sequence = DAQ_TK_ERR_ORDER

    •Required = DAQ_TK_ERR_MUSTBE

    •Unique = DAQ_TK_ERR_UNIQUE

    •Format = DAQ_TK_ERR_FORMAT

    •Other error = DAQ_TK_ERR_ETC


*1  TFitsHeader is a structure tag name, and its members are as follows:

    TFitsHeader {

        char cPath[SIZ_FITS_FILE_NAME]     Not used

        int iCardNum                          Number of card items

        TFitsCard* qFitsCard                   Pointer to card item structure array

    }

    TFitsCard is also a structure tag name, and its members are as follows:

    TFitsCard {

        char cKeywd[SIZ_FITS_KEYWD]       Keyword

        char cValue[SIZ_FITS_VALUE]         Value

        char cComment[SIZ_FITS_COMMENT]  Comment

    }

    SIZ_FITS_KEYWD = 9

    SIZ_FITS_VALUE = 63

    SIZ_FITS_COMMENT = 80

    •The user process declares the card item structure array, sets the card items, and stores the first address to qFitsCard.

    •The number of card items is stored to iCardNum.

    •Terminate the character string with the NUL character ('\0').

    •qPrimeHeader must be specified.

    •If iAsciiFlg is set to ON, qAsciiHeader must be specified.  If iAsciiFlg is set to OFF, qAsciiHeader does not have to be specified.  (A null pointer can be stored to qAsciiHeader.)

*2  TWcsPara is a structure tag name, and its members are as follows:

    TWcsPara {

        float fRa,      Telescope steering direction ( (deg)

        float fDec,   
  Telescope steering direction ( (deg)

        float fEquinox,  Telescope steering (, ( equinox

        float fCrpix_x,  Position (pixel) on CCD for telescope steering direction

        float fCrpic_y,  Position (pixel) on CCD for telescope steering direction

        float fCdelt_x,  CCD X-axis scale (arcsec/pix)

        float fCdelt_y,  CCD Y-axis scale (arcsec/pix)

        float fDeg_x,   Right ascension axis angle (deg) when measured by left rotation from X-axis

        float fDeg_y,   Declination axis angle (deg) when measured by left rotation from Y-axis

    }

    •If iWcsFlg is set to ON, qWcsPara must be set.  If iWcsFlg is set to OFF, qWcsPara does not have to be specified.  (A null pointer can be stored to qWcsPara.)

*3  TUnit is a structure tag name, and its members are as follows:

    TUnit {

        void* pData,   Pointer to data

        int iSize,      Total data size (number of bytes) for data specified by pData

    }

    •To report the FITS data to the library, specify a pointer to the beginning of the data and the total data size (number of bytes) in the above structure.

    •qPrimeDataUnit must be specified.  (If primary data is not necessary, set iSize to 0.)

    •If iAsciiFlg is set to ON, qAsciiDataUnit must be specified.  If iAsciiFlg is set to OFF, aAsciiDataUnit does not have to be specified.  (A null pointer can be stored to qAsciiDataUnit.)

*4  •During checking, the error code that was received first is stored.
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5.7  Display Monitor

5.7.1  Control Data Display Screen

Table 5.7.1 shows the calling format for control data display screen.
Table 5.7.1  Calling format for control data display screen
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Monitor display tool


Japanese name
データ表示画面制御 (Control data display screen)


English name
DAQtkMonitorCtl


Summary
This function starts or terminates the data display screen.


Calling format
int DAQtkMonitorCtl(

        int iKind,          in

        int* pRsltCode     out

    )


Include
#include  "DAQtkMonitor.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•iKind:  Process type

    •Start = DAQ_TK_MONITOR_CTL_START (=1)

    •Terminate = DAQ_TK_MONITOR_CTL_END (=0)


Output parameters
•pRsltCode  Detail code (normal termination)

    •Normal = DAQ_TK_OK_NONE

    Detail codes (abnormal termination)

    •Screen operation error = DAQ_TK_ERR_CTL  (*1)

    •Other error = DAQ_TK_ERR_ETC


*1  If start is specified after the data display screen has already been started or if terminated is specified after the screen has already been terminated.

5.7.2  Display Data

Table 5.7.2 shows the calling format for display data.
Table 5.7.2  Calling format for display data
Item
Description 
Remarks

Major function category
Toolkit Library


Function category
Monitor display tool


Japanese name
データ表示 (Display data)


English name
DAQtkMonitorDsp


Summary
This function displays binary array data on the data display screen.


Calling format
int DAQtkMonitorDsp(

        int iDataSize[],     in

        int iDataType,      in

        void* pDataArea,   in

        int* pRsltCode     out

    )


Include
#include  "DAQtkMonitor.h"


Function values
•DAQ_TK_OK:  Normal termination

•DAQ_TK_ERR:  Abnormal termination


Input parameters
•iDataSize:  Number of elements in binary array data area (*1)

    •[0] X-axis

    •[1] Y-axis

•iDataType:  Binary array data type

    •char= DAQ_TK_MONITOR_DATA_CHAR (=8)

    •short int= DAQ_TK_MONITOR_DATA_SHORT (=16)

    •int= DAQ_TK_MONITOR_DATA_INT (=32)

    •float= DAQ_TK_MONITOR_DATA_FLOAT (=-32)

    •double= DAQ_TK_MONITOR_DATA_DOUBLE (=-64)

•pDataArea:  Pointer to binary array data area


Output parameters
•pRsltCode:  Detail code (normal termination)

    •Normal = DAQ_TK_OK_NONE

    Detail codes (abnormal termination)

    •Screen operation error = DAQ_TK_ERR_CTL

    •Other error = DAQ_TK_ERR_ETC


*1  Termination is unnecessary because only array elements [0] and [1] are referenced in the library.
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6.  Supplement

This section lists supplemental points and notes on using the Toolkit.

6.1  Common to All Function

1)  Table 6.1.1 lists the return values of each library.
Table 6.1.1  Library return values
Return value
Value
Meaning

QDAS_TK_OK
0
Normal

QDAS_TK_ERR
-1
Error

2)  Table 6.1.2 lists the detail codes for the library output parameters.
Table 6.1.2  Output parameter detail codes
Detail code
Value
Meaning

DAQ_TK_OK_NONE
0
Normal

DAQ_TK_ERR_ETC
1
Other error

DAQ_TK_ERR_CMND
2
Control command error

DAQ_TK_ERR_ACK
3
Acceptance response error

DAQ_TK_ERR_LOGIC
4
Acceptance response logic error

DAQ_TK_ERR_RPLY
5
Process completion error

DAQ_TK_ERR_SEQ
6
Process completion sequential number error

DAQ_TK_ERR_START
7
Transfer start error

DAQ_TK_ERR_END
8
Transfer completion error

DAQ_TK_ERR_ORDER
9
Storage sequence error

DAQ_TK_ERR_MUSTBE
10
Required error

DAQ_TK_ERR_UNIQUE
11
Unique error

DAQ_TK_ERR_FORMAT
12
Format error

DAQ_TK_ERR_CTL
13
Screen operation error

3)  Be sure to set the environment variables.  Except for a few exceptions, the Toolkit will not operate properly if the environment variables are not set.
4)  Call the initialize function first for the communication tool and the status data acquisition tool.  If the initialize function is not called, the tool does not process the other functions and returns an error (detail code = DAQ_TK_ERR_ETC).

5)  The initialize and exit functions must be called as a pair.  If you call the initialize function and then restart (reboot) the system without calling the exit function, the system will not operate normally.

    → If you happen to reboot the system without calling the exit function, delete all files except the ComFcntl.dat file from the following directory.  The ComFcntl.dat file must not be deleted.

    .../daqtk/dat/

6.2  Command Communication

1)  Only one user process in the OBCP can call the receive control command function.  Multiple processes can call the send process completion function.

2)  Call the receive control command function immediately after calling the initialize function.  If you do not call the receive control command function, you may not be able to receive any control commands.

3)  If the format of the received control command is abnormal, the receive control command function stores an error code in the acceptance response check result, sends the error code to the command dispatcher, and returns an error (detail code = DAQ_TK_ERR_CMD).

4)  Up to 1024 control commands can be received before process completion is sent.  If more than 1024 control commands are received, the receive control command function stores an error code in the acceptance response check result, sends the error code to the command dispatcher, and returns an error (detail code = DAQ_TK_ERR_CMD).

5)  Command communication checks the sequential number between the receive control command function and the send process completion function.  If this check shows that process completion is about to be sent for a control command that has not been received, process completion is not sent, and the send process completion function returns an error (detail code = DAQ_TK_ERR_ETC).

6.3  Through-Mode Command Communication

1)  The send control command and receive process completion functions can only be called from one user process in the OBCP.  If these functions are called from multiple processes, the operation is not guaranteed.

2)  The send control command function waits until an acceptance response is received before returning control.  If the function does not receive the acceptance response within five seconds after sending the control command, a time out occurs, and the function returns an error (detail code = DAQ_TK_ERR_ACK).

3)  If the check result for the acceptance response that was received is not normal, including the case when the executor is unable to receive the control command, the send control command function returns an error (detail code = DAQ_TK_ERR_LOGIC).

4)  Up to 1024 control commands can be sent before process completion is received.  If more than 1024 commands are sent and the send control command function is called, the function returns an error without sending the control command (detail code = DAQ_TK_ERR_ETC).

5)  If the format of the received process completion is abnormal, the receive process completion function returns an error (detail code = DAQ_TK_ERR_RPLY).

6)  Through-mode command communication checks the sequential number between the send control command function and the receive process completion function.  If this check shows that process completion was received for a control command that has not been sent, the receive process completion function returns an error (detail code = DAQ_TK_ERR_SEQ).

6.4  Status Transfer

1)  The status transfer functions can be called from multiple processes.

6.5  Acquisition Data Transfer

1)  The send acquisition data function can only be called from one user process in the OBCP.  If the function is called from multiple processes, the operation is not guaranteed.

2)  If a path name that does not exist in the OBCP is specified as an input parameter for the send acquisition data function, the function returns an error without sending acquisition data transfer start (detail code = DAQ_TK_ERR_ETC).

3)  The transfer acquisition data function waits for reception of the acceptance response and acquisition data transfer completion before returning control.  If the function does not receive an acceptance response within five seconds after sending the acquisition data, a timeout occurs, and the function returns an error (detail code = DAQ_TK_ERR_ACK).

4)  If the check result of the acceptance response that is received is not normal, in other words if the OBC cannot receive the send acquisition data function, the function returns an error (detail code = DAQ_TK_ERR_LOGIC).

5)  If a normal acceptance response is received, the send data acquisition function does not execute timeout processing for acquisition data transfer completion and does not return control until the completion notice is received.  If the format of the received acquisition data transfer completion is abnormal, the function returns an error (detail code = DAQ_TK_ERR_END).

6.6  Status Data Acquisition

1)  The send status data request function and the receive status data completion function can only be called from one user process in the OBCP.  If the functions are called from multiple processes, the operation is not guaranteed.

2)  The send status data request function waits for reception of the acceptance response before returning control.  If the function does not receive an acceptance response within five seconds after sending the status data request, a timeout occurs, and the function returns an error (detail code = DAQ_TK_ERR_ACK).

3)  If the check result of the acceptance response that is received is not normal, in other words if the status distribution service cannot receive the status data request, the send status data request function returns an error (detail code = DAQ_TK_ERR_LOGIC).

4)  Up to 1024 status data requests can be sent before status data completion is received.  If the send status data request function is called more than 1024 times, the function returns an error without sending the status data request (detail code = DAQ_TK_ERR_ETC).

5)  If the format of the status data completion that was received is abnormal, the receive status data completion function returns an error (detail code = DAQ_TK_ERR_RPLY).

6)  Status data acquisition checks the sequential numbers between the send status data request function and the receive status data completion function.  If the check processing indicates that status data completion was received for a status data request that was not sent, the receive status data completion function returns an error (detail code = DAQ_TK_ERR_SEQ).

6.7  FITS File Creation Tool

1)  Set the FITS keyword setup file correctly according to the prescribed format.  If a different file format is used, the operation is not guaranteed.

2)  If a fixed keyword in the FITS keyword setup file is set with an input parameter in a primary header item, the input parameter value has priority.

3)  If the total size of the card items specified in the input parameters during FITS header unit creation exceeds 80 bytes, the card items are truncated at the 80-byte position.

4)  Do not delete or modify ...daqtk/dat/ascii.txt, which is the setup file used in ASCIIextension header creation.  If the file is deleted or modified, the FITS file creation tool will not operate normally.

5)  If you specify a WCS keyword addition, be sure to set the WCS parameter.

6)  If you specify ASCIIextension, be sure to set an ASCIIextension header item and ASCIIextension data.

7)  If a WCS keyword is set with an input parameter in a primary header item, the WCS keyword has priority.

8)  If an ASCIIextension fixed keyword is set with an input parameter in the ASCIIextension header item, the ASCIIextension fixed keyword has priority.

6.8  Monitor Display Tool

1)  Be sure to add the SAOtng execution file directory to "path."  If the directory is not added, the monitor display tool will not be able to start SAOtng or SAOtng-related commands.

2)  This tool prevents duplicate startup of the data display screen.  If startup or termination is specified twice in succession, the data display screen control library returns control without executing the process (detail code = DAQ_TK_ERR_CTL).

3)  The standard output and standard error output for the data display screen are not displayed on the screen.  However, when the user issues the xpaget or xpaset command to display access results to the data display screen, those results are displayed on the screen.

4)  Set the size of the binary array data area correctly in the parameters to report the size to the data display library.  If the size is not set correctly, the user process may terminate abnormally (coredump).

5)  If the specified image data display exceeds the maximum shared memory size allowed by the system, the data display library returns control without displaying the data (detail code = DAQ_TK_ERR_ETC).  For information on setting the maximum shared memory value, see Section 3.4, “Setting the System Files.”
6)  Figure 6.8 shows a display example of the monitor display tool.
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Figure 6.8
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7.  Main Sample Programs

This section describes the process flows of the main sample programs for the following functions:

•Command communication

•Through-mode command communication

•Status transfer

•Acquisition data transfer

•Status data acquisition

•FITS file creation tool

•Monitor display tool

7.1  Command Communication Function

Table 7.1.1 lists the sample programs for command communication.

Table 7.1.1  Sample programs for the command communication function

No.
Program name
Pathname

1
Calling initialize command communication
.../daqtk/sample/src/cmd/init/cmdinit.c

2
Calling exit command communication exit
.../daqtk/sample/src/cmd/exit/cmdexit.c

3
Calling send process completion
.../daqtk/sample/src/cmd/snd/cmdsnd.c

4
Calling receive control command
.../daqtk/sample/src/cmd/rcv/cmdrcv.c

(Note:  ... indicates the installation directory.)

1)  Calling initialize command communication

    This batch program is started with a command image.  Start this program first when using command communication.

Table 7.1.2  Process flow for calling initialize command communication
No.
Process
Process description
Next No.

1
Initialize
Calls the following function and executes initialization:

DAQtkCmdInit()


2
Output result
Outputs the return value for the initialize function.


2)  Calling exit command communication

    This batch program is started with a command image.  Start this program last when command communication is not being used.

Table 7.1.3  Process flow for calling exit command communication
No.
Process
Process description
Next No.

1
Exit
Calls the following function and executes termination:

DAQtkCmdExit()


2
Output result
Outputs the return value for the exit function.


3)  Calling send process completion

    This program uses a FIFO queue to interface with the calling receive control command program.

    The calling send process completion program creates a FIFO queue, waits for an input, and sends data completion after it reads the input.  When the calling receive control command program receives a control command, it writes the command to the FIFO queue.

    Start the calling send process completion program first because it creates the FIFO queue.

Table 7.1.4  Process flow for calling send processing completion
No.
Process
Process description
Next No.

1
Create FIFO
Creates a FIFO queue for interfacing with the calling receive control command program.


2
Open FIFO
Opens the FIFO queue.


3
Wait for FIFO input
Waits for the calling receive control command program to write a control command to the FIFO queue.


4
Edit process completion
Edits the process completion message according to the control command read from the FIFO queue.


5
Send process completion
Calls the following function and sends process completion:

DAQtkCmdSnd()


6
Output result
Outputs the return value for the send process completion function.
3

4)  Calling receive control command

    Start the calling receive control command program after starting the calling send process completion program because the calling send process completion program creates the FIFO queue.

Table 7.1.5  Process flow for calling receive control command
No.
Process
Process description
Next No.

1
Receive control command
Calls the following function and receives the control command:

DAQtkCmdRcv()


2
Output result
Outputs the return value for receive control command function.


3
Open FIFO
Opens the FIFO queue.


4
Write to FIFO
Writes the received control command to the FIFO queue.


5
Close FIFO
Closes the FIFO queue.
1

Figure 7.1.1 shows the sample program configuration for command communication.
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7.2  Through-Mode Command Communication

Table 7.2.1 lists the sample programs for through-mode command communication.

Table 7.2.1  Sample programs for through-mode command communication

No.
Program name
Pathname

1
Calling initialize through-mode command communication
.../daqtk/sample/src/through/init/throughinit.c

2
Calling exit through-mode command communication
.../daqtk/sample/src/through/exit/throughexit.c

3
Calling send process completion
.../daqtk/sample/src/through/rcv/throughrcv.c

4
Calling receive control command
.../daqtk/sample/src/through/snd/throughsnd.c

5
FIFO write
.../daqtk/sample/src/through/snd/throughwrite.c

1)  Calling initialize through-mode command communication

    This batch program is started with a command image.  Start this program first when using through-mode command communication.

Table 7.2.2  Process flow for calling initialize through-mode command communication
No.
Process
Process description
Next No.

1
Initialize
Calls the following function and executes initialization:

DAQtkThroughInit()


2
Output result
Outputs the return value for the initialize function.


2)  Calling exit through-mode command communication

    This batch program is started with a command image.  Start this program last when through-mode command communication is not being used.

Table 7.2.3  Process flow for calling exit through-mode command communication
No.
Process
Process description
Next No.

1
Exit
Calls the following function and executes termination:

DAQtkThroughExit()


2
Output result
Outputs the return value for the exit function.


3)  Calling receive processing completion

    Start this program before sending control commands.

Table 7.2.4  Process flow for calling receive process completion
No.
Process
Process description
Next No.

1
Receive process completion
Calls the following function and receives process completion:

DAQtkThroughRcv()


2
Output result
Outputs the return value for the received process completion function.


3
Edit log character string
Edits the character string for storing the received process completion to a file.


4
Store to file
Stores the edited character string to a file.
1

4)  Calling send control command

    This program uses a FIFO queue to interface with the FIFO write program.

    The calling send control command program creates a FIFO queue, waits for an input, and sends a control command after it reads the input.  The FIFO write program writes control commands to the FIFO queue at any time.

    Start the calling send control command program first because it creates the FIFO queue.

Table 7.2.5  Process flow for calling send control command
No.
Process
Process description
Next No.

1
Create FIFO
Creates a FIFO queue for interfacing with the FIFO write program.


2
Open FIFO
Opens the FIFO queue.


3
Wait for FIFO input
Waits for the FIFO write program to write a control command to the FIFO queue.


4
Send control command
Specifies a control command read from the FIFO queue to an input parameter and calls the following function to send the control command:

DAQtkThroughSnd()


5
Output result
Outputs the return value for the send control command function.
3

5)  FIFO write

    Start the FIFO write program when a control command is to be sent.  Start this program after starting the calling send control command program because the calling send control command program creates the FIFO queue.

    Variables are used to specify the control command to be written to the FIFO queue, the number of writes, and the write cycle in the FIFO write program.  Set the desired values to these variables, process them with make, and then start the program.

Table 7.2.6  Process flow for data display screen control
No.
Process
Process description
Next No.

1
Edit control command
Edits the control command that was written to the FIFO queue.


2
Loop FIFO write
Executes the following processes for the specified number of times.

•When the specified number is exceeded
End

3
Open FIFO
Opens the FIFO queue.


4
Write to FIFO
Writes the edited control command to the FIFO queue.


5
Close FIFO
Closes the FIFO queue.


6
Wait
Waits only for the specified number of seconds.


Figure 7.2.1 shows the sample program configuration for through-mode command communication.
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7.3  Status Transfer

Table 7.3.1 lists the sample programs for status transfer.

Table 7.3.1  Sample programs for status transfer

No.
Program name
Pathname

1
Calling initialize status transfer
.../daqtk/sample/src/stat/init/statinit.c

2
Calling exit status transfer
.../daqtk/sample/src/stat/exit/statexit.c

3
Calling send status
.../daqtk/sample/src/stat/snd/statsnd.c

4
FIFO write
.../daqtk/sample/src/stat/snd/statwrite.c

1)  Calling initialize status transfer

    This batch program is started with a command image.  Start this program first when using status transfer.

Table 7.3.2  Process flow for calling initialize status transfer
No.
Process
Process description
Next No.

1
Initialize
Calls the following function and executes initialization:

DAQtkStatInit()


2
Output result
Outputs the return value for the initialize function.


2)  Calling exit status transfer

    This batch program is started with a command image.  Start this program last when status transfer is not being used.

Table 7.3.3  Process flow for calling exit status transfer
No.
Process
Process description
Next No.

1
Exit
Calls the following function and executes termination:

DAQtkStatExit()


2
Output result
Outputs the return value for the exit function.


3)
Calling send status

    This program uses a FIFO queue to interface with the FIFO write program.

    The calling send status program creates a FIFO queue, waits for an input, and sends status data after it reads the input.  The FIFO write program writes status data to the FIFO queue at any time.

    Start the calling send status program first because it creates the FIFO queue.

Table 7.3.4  Process flow for calling transfer status
No.
Process
Process description
Next No.

1
Create FIFO
Creates a FIFO queue for interfacing with the FIFO write program.


2
Open FIFO
Opens the FIFO queue.


3
Wait for FIFO input
Waits for the FIFO write command to write status data to the  FIFO queue.


4
Send status
Specifies the status data read from the FIFO queue to an input parameter and calls the following function to send the status data:

DAQtkStatSnd()


5
Output result
Outputs the return value for the send status function.
3

4)  FIFO write

    Start the FIFO write program when status data is to be sent.  Start this program after starting the calling send status program because the calling send status program creates the FIFO queue.

    Variables are used to specify the status data to be written to the FIFO queue, the number of writes, and the write cycle in the FIFO write program.  Set the desired values to these variables, process them with make, and then start the program.

Table 7.3.5  Process flow for FIFO write
No.
Process
Process description
Next No.

1
Edit status data
Edits the status data that was written to the FIFO queue.


2
Loop FIFO write
Executes the following processes for the specified number of times.

•When the specified number is exceeded
End

3
Open FIFO
Opens the FIFO queue.


4
Write to FIFO
Writes the edited status data to the FIFO queue.


5
Close FIFO
Closes the FIFO queue.


6
Wait
Waits only for the specified number of seconds.


Figure 7.3.1 shows the sample program configuration for status transfer.
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7.4  Acquisition Data Transfer

Table 7.4.1 lists the sample programs for acquisition data transfer.

Table 7.4.1  Sample programs for acquisition data transfer

No.
Program name
Pathname

1
Calling initialize acquisition data transfer
.../daqtk/sample/src/dat/init/datinit.c

2
Calling exit acquisition data transfer
.../daqtk/sample/src/dat/exit/datexit.c

3
Calling send acquisition data
.../daqtk/sample/src/dat/snd/datsnd.c

4
FIFO write
.../daqtk/sample/src/dat/snd/datwrite.c

1)  Calling initialize acquisition data transfer

    This batch program is started with a command image.  Start this program first when using acquisition data transfer.

Table 7.4.2  Process flow for calling initialize acquisition data transfer
No.
Process
Process description
Next No.

1
Initialize
Calls the following function and executes initialization:

DAQtkDatInit()


2
Output result
Outputs the return value for the initialize function.


2)  Calling exit acquisition data transfer

    This batch program is started with a command image.  Start this program last when acquisition data transfer is not being used.

Table 7.4.3  Process flow for calling exit acquisition data transfer
No.
Process
Process description
Next No.

1
Exit
Calls the following function and executes termination:

DAQtkDatExit()


2
Output result
Outputs the return value for the exit function.


3)
Calling send acquisition data

    This program uses a FIFO queue to interface with the FIFO write program.

    The calling send acquisition data program creates a FIFO queue, waits for an input, and calls the send acquisition data function after it reads the input.  The FIFO write program writes input parameters for acquisition data transfer to the FIFO queue at any time.

    Start the calling send acquisition data program first because it creates the FIFO queue.

Table 7.4.4  Process flow for calling send acquisition data
No.
Process
Process description
Next No.

1
Create FIFO
Creates a FIFO queue for interfacing with the FIFO write program.


2
Open FIFO
Opens the FIFO.


3
Wait for FIFO input
Waits for the FIFO write program to write input parameters to the FIFO queue.


4
Send acquisition data
Specifies the acquisition data path name read from the FIFO queue to an input parameter and calls the following function to send the acquisition data:

DAQtkDatSnd()


5
Output result
Outputs the return value for the send acquisition data function.
3

4)
FIFO write

    Start the FIFO write program when acquisition data is to be sent.  Start this program after starting the calling send acquisition data program because the calling send acquisition data program creates the FIFO queue.

    Variables are used to specify the acquisition data transfer input parameters to be written to the FIFO queue, the number of writes, and the write cycle in the FIFO write program.  Set the desired values to these variables, process them with make, and then start the program.

Table 7.4.5  Process flow for FIFO write
No.
Process
Process description
Next No.

1
Edit acquisition data transfer input parameter
Edits the acquisition data transfer input parameter that was written to the FIFO queue.


2
Loop FIFO write
Executes the following processes for the specified number of times.

•When the specified number is exceeded
End

3
Open FIFO
Opens the FIFO queue.


4
Write to FIFO
Writes the edited status data to the FIFO queue.


5
Close FIFO
Closes the FIFO queue.


6
Wait
Waits only for the specified number of seconds.


Figure 7.4.1 shows the sample program configuration for acquisition data transfer.
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7.5  Status Data Acquisition

Table 7.5.1 lists the sample programs for status data acquisition.

Table 7.5.1  Sample programs for status data acquisition

No.
Program name
Pathname

1
Calling initialize status data acquisition
.../daqtk/sample/src/get/init/getinit.c

2
Calling exit status data acquisition
.../daqtk/sample/src/get/exit/getexit.c

3
Calling receive status data completion
.../daqtk/sample/src/get/rcv/getrcv.c

4
Calling send status data request
.../daqtk/sample/src/get/snd/getsnd.c

5
FIFO write
.../daqtk/sample/src/get/snd/getwrite.c

1)  Calling initialize status data acquisition

    This batch program is started with a command image.  Start this program first when using status data acquisition.

Table 7.5.2  Process flow for calling initialize status data acquisition
No.
Process
Process description
Next No.

1
Initialize
Calls the following function and executes initialization:

DAQtkGetInit()


2
Output result
Outputs the return value for the initialize function.


2)   Calling exit status data acquisition

    This batch program is started with a command image.  Start this program last when status data acquisition is not being used.

Table 7.5.3  Process flow for calling exit status data acquisition
No.
Process
Process description
Next No.

1
Exit
Calls the following function and executes termination:

DAQtkGetExit()


2
Output result
Outputs the return value for the exit function.


3)  Calling receive status data completion

    Start this program before status data acquisition requests.

Table 7.5.4  Process flow for calling receive status data completion
No.
Process
Process description
Next No.

1
Receive status data acquisition completion
Calls the following function to receive status data acquisition completion:

DAQtkGetRcv()


2
Output result
Outputs the return value for the receive status data completion function.


3
Edit log data string
Edits the character string for storing the received process completion to a file.


4
Store to file
Stores the edited character string to a file.
1

4)  Calling send status data request

    This program uses a FIFO queue to interface with the FIFO write program.

    The calling send status data request program creates a FIFO queue, waits for an input, and sends a status data acquisition request after it reads the input.  The FIFO write program writes status data acquisition requests to the FIFO queue at any time.

    Start the calling send status data request program first because it creates the FIFO queue.

Table 7.5.5  Process flow for calling send status data request
No.
Process
Process description
Next No.

1
Create FIFO
Creates a FIFO queue for interfacing with the FIFO write program.


2
Open FIFO
Opens the FIFO queue.


3
Wait for FIFO input
Waits for the FIFO write program to write a status data acquisition request to the FIFO queue.


4
Send status data acquisition request
Specifies the status data acquisition request that was read from the FIFO queue to an input parameter and calls the following function to send the status data request:

DAQtkGetSnd()


5
Output result
Outputs the return value for the send status data request function.
3

5)  FIFO write

    Start the FIFO write program when a status data acquisition request is to be sent.  Start this program after starting the calling send status data request program because the calling send status data request program creates the FIFO queue.

    Variables are used to specify the status data acquisition request to be written to the FIFO queue, the number of writes, and the write cycle in the FIFO write program.  Set the desired values to these variables, process them with make, and then start the program.

Table 7.5.6  Process flow for FIFO write
No.
Process
Process description
Next No.

1
Edit status data acquisition request
Edits the status data acquisition request that was written to the FIFO queue.


2
Loop FIFO write
Executes the following processes for the specified number of times.

•When the specified number is exceeded
End

3
Open FIFO
Opens the FIFO queue.


4
Write FIFO
Writes the edited status data to the FIFO queue.


5
Close FIFO
Closes the FIFO queue.


6
Wait
Waits only for the specified number of seconds.


Figure 7.5.1 shows the sample program configuration for status data acquisition.
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7.6  FITS File Creation

Table 7.6.1 lists the sample program for FITS file creation.

Table 7.6.1  Sample program for FIT file creation

No.
Program name
Pathname

1
FITS header creation
.../daqtk/sample/src/makefits/testfits.c

.../daqtk/sample/src/makefits/fitsn1.c

.../daqtk/sample/src/makefits/ascii.c

1)
FITS header creation

Table 7.6.2  Process flow for FIT file creation
No.
Process
Process description
Next No.

1
Check parameter
Checks the input parameter.


2
Set primary header item
Sets the primary header item to the FITS header item structure.


3
Set WCS parameter
Sets the WCS parameter to the WCS parameter structure.


4
Set ASCIIextension header item
Sets the ASCIIextension header item to the FITS header item structure.


5
Set primary data
Sets the primary data information to the FITS data information structure.


6
Set ASCIIextension data
Sets the ASCIIextension data information to the FITS data information structure.


7
Create FITS header
Calls the following function to create an FITS file:

DAQtkFitsMakeFile()

This process executes one of the following operations according to the return value:

•Normal termination:  Terminates processing.

•Abnormal termination.  Displays a detail code and terminates processing.


7.7  Monitor Display

Table 7.7.1 lists the sample program for monitor display.

Table 7.7.1  Sample program for monitor display

No.
Program name
Pathname

1
Monitor display
.../daqtk/sample/src/monitor/testmonior.c

1)  Monitor display

Table 7.7.2  Process flow for monitor display
No.
Process
Process description
Next No.

1
Check parameter
Checks the input parameter.


2
Set FITS header item
Controls the data display screen according to the input parameter.

•Start

•Display data

•Exit
3

4

3

3
Control data display screen
Calls the following function in the start/exit parameter to start/exit the data display screen:

DAQtkMonitorCtl()
End

4
Read data file
Reads the following binary data file:

$(DAQTKHOME)/sample/data/barray.dat


5
Display data
Sets the data that was read in a parameter and calls the following function to display the data in the data display screen:

DAQtkMonitorDsp()
End

<!-- 7- -->
<!-- 1- -->
