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1 INTRODUCTION

The software described in this manual is intended to be used in the ESO VLT project by ESO and
authorized external contractors only.

While every precaution has been taken in the development of the software and in the preparation of
this documentation, ESO assumes no responsibility for errors or omissions, or for damage resulting
from the use of the software or of the information contained herein.

1.1 Purpose

The CCD control software is going to be used by several categories of users. The information
related to this software package has been spread over several documents, in order to give each user
an easier access only to the information he needs.

1. If you want to install from scratch the CCD software, read this manual, section Installation
Guide.

Pre-requisites:
a. Experience with the installation of other VLT sw packages.
b. Knowledge of UNIX and VxWorks operating systems
c. Familiarity with the VLT sw standard environment.
2. If you want to configure the CCD camera you intend to use, read [16].
Pre-requisites:
a. What at point 1. must already have been done.
b. Knowledge of the CCD camera characteristics.
3. If you want to operate the CCD camera as simple stand-alone instrument, read [14]:
a. What at point 2. must already have been done.
b. Some experience with CCD cameras operations.

4. If you want to interact programmatically with the CCD sw, read this manual, section User’s
Guide.

Pre-requisites:
a. What at point 2. must already have been done.
b. Experience with programming within the VLT sw environment.

5. If you have to develop software to control special hardware for a CCD camera sub-system
(e.g. shutter), read [17]

Pre-requisites:
a. What at point 2. must already have been done.
b. Experience with programming within the VLT sw environment, and in particular with
LCU common software.
This document is the User Manual of the CCD DCS Software.

It is intended to provide people, who implement applications using the CCD DCS Software
programmatically, with all the necessary information.

The manual assumes that the reader has some knowledge of C language, UNIX and VxWorks
Operating Systems and the VLT Software, in particular CCS and LCC. It is not intended to be an
introduction to CCD cameras, and therefore it uses common terminology in this field(e.g. pixel,
binning, readout, frame-transfer chip, etc.) without further explanations.
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In addition to the Introduction, this manual contains three major chapters:

User's Guide: it contains information about:
1. Definitions: exposure id, type and status, operational mode and state.
Image processing
Startup/Shut-down
Include files
Command Interface to the CCD DCS software
Function Interface (C library) to the CCD DCS software
GUI panel classes for applications using the CCD DCS software.
Data Dictionary
Setup parameters and files
. Image files. Interface with Observation Software: who does what and when.
10.Public section of the CCD DCS on-line database.
11.Configuration and operational logs

12.Example of usage of the CCD DCS Software from applications using scientific or technical
CCD cameras.

© © N o ok~ w bR

Reference: manual pages of functions available to external software, as well as scripts and
processes interacting with external sw and their Command Definition Tables, include files and
examples of files of various type to be used as templates.

Installation Guide: It contains a step-by-step description of the procedure to be followed to install
the software.

Error Messages: reference to files containing information about errors produced by the CCD
software.

The following table presents the complete list of documents available about the CCD software,
together with a summary of the contents and the category of users who may be interested in
reading them.

Document # Title Contents Users

VLT-MAN-ESO-17240-0672 CCD Software - User Manual| Software installation | Responsiblefor VLT
sw installation
* Programmatic interface|» Software devel opers

VLT-MAN-ESO-17240-0917CCD Cameras - User Manual | CCD stand-alone * Responsible for
- Software part CCD cameras and
chipstests.

« Software developers

VLT-MAN-ESO-17240-0918 CCD Cameras - Maintenance|* Camera configuration | Responsible for
Manual - Software part * Periodical maintenance| camerainstallation.
* Trouble-shooting « Software developers
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Document # Title Contents Users

VLT-MAN-ESO-17240-0919 CCD Software - Device Con-|Integration of special « Software developers
trol Libraries - User Manual |hardwareinthe CCD sw| (only if special hw
(e.g. FORS shuitter). used).

1.2 Scope

The present document is intended to be used for both scientific and technical CCD cameras based
on the ACE controller.
For CCD cameras using the FIERA controller, refer to [28].

1.3  Applicable Documents

The following documents, of the exact issue shown, form a part of this document to the extent
specified herein. In the event of conflict between the documents referenced herein and the contents
of this document, the contents of this document shall be considered as a superseding requirement.

[1] VLT-PRO-ESO-10000-0228, 1.0 10/03/93 ---- VLT Software Programming Standards

[2] VLT-SPE-ESO-17212-0001, 2.0 12/04/95 ---- VLT Instrumentation Sw Specification

[3] VLT-SPE-ESO-17240-0227, 1.0 08/04/93 ---- CCD Detectors Control Software Specification
[4] VLT-SPE-ESO-17240-0385, 2.1 15/07/96 ---- INS Common Software Specification

[5] GEN-SPE-ESO-19400-0794, 1.1 25/11/97 ---- ESO Data Interface Control Document

[6] VLT-ICD-ESO-17240-19400, 2.6 23/05/97 ---- ICD between VLT Control sw and Archive

1.4 Reference Documents

The following documents contain additional information and are referenced in the text.

[7] VLT-MAN-ESO-17200-0642,1.8 31/05/97 ---- VLT Common Software Installation Manual
[8] VLT-MAN-ESO-17200-0888,1.0 17/08/95 ---- VLT Common Software Overview

[9] VLT-MAN-SBI-17210-0001, OCT98  ---- LCU Common Software User Manual
[10]VLT-MAN-ESO-17210-0619,1.7 30/04/97 ---- Central Control Software User Manual
[11]VLT-MAN-ESO-17240-0816,1.0 28/09/95 ---- CCD DCS Sw Maintenance Manual WS part
[12]VLT-MAN-ESO-17240-0932,1.0 28/09/95 ---- CCD Stand-alone Sw Maint. Manual WS part
[13]VLT-MAN-ESO-17240-0817,1.0 28/09/95 ---- CCD Sw Maintenance Manual LCU part
[14]VLT-MAN-ESO-17240-0917,1.5 19/11/97 ---- CCD Cameras User Manual, Sw part
[15]VLT-MAN-DJO-11700-0001,1.0 03/05/96 ---- Technical CCD Systems User Manual
[16]VLT-MAN-ESO-17240-0918,1.4 19/11/97 ---- CCD Cameras Maintenance Manual, Sw part
[17]VLT-MAN-ESO-17240-0919,1.0 28/09/95 ---- CCD Software DCL User Manual
[18]VLT-MAN-ESO-13600-0789, 2.0 in prep. ---- BO016 Driver for VxWorks. User manual
[19]VLT-MAN-ESO-13600-0527, 2.0 10/03/95 ---- INMOS SW on VxWorks. User manual
[20]VLT-MAN-ESO-13600-0686,1.2 20/10/95 ---- LCU-Transputer Interface Sw User Manual
[21]VLT-MAN-ESO-17210-0707,1.5 30/04/97 ---- On Line Database Loader User Manual

[22]VLT-MAN-ESO-17210-0690,3.1 05/05/97 ---- Graphical User Interface User Manual
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[23]VLT-MAN-ESO-17240-0637,2.3 30/10/96 ---- INS Common Sw - dxf User Manual
[24]VLT-MAN-ESO-17240-0726,1.7 07/05/97 ---- INS Common Sw - sIx User Manual
[25]VLT-MAN-ESO-17240-0853,1.2 07/05/96 ---- INS Common Sw - oslx User Manual
[26]VLT-MAN-ESO-17240-0866,2.4 01/10/96 ---- INS Common Sw - rtd User Manual
[27]VLT-MAN-ESO-17240-0725,1.3 07/05/96 ---- INS Common Sw - pco User Manual
[28]VLT-MAN-ESO-13640-1388,1.0 13/11/97 ---- FIERA sw User Manual

1.5  Abbreviations and Acronyms

The following abbreviations and acronyms are used in this document:

ACE Array Control Electronics

CCD Charge-Coupled Device

CCsS Central Control Software

CDT Command Definition Table

CPU Central Processing Unit

DCL Device Control Library

DCS Detector Control Software

ESO European Southern Observatory
FDDI Fiber Distributed Data Interface
FIERA Fast Imager Electronic Readout Assembly
FITS Flexible Image Transport Format
HW Hardware

INS Instrumentation Software Package
170 Input/Output

LAN Local Area Network

LCC LCU Common Software

LCU Local Control Unit

MIDAS Munich Image Data Analysis System
N/A Not Applicable

SCCD Scientific CCD

SW Software

TBC To Be Clarified

TBD To Be Defined

TCCD Technical CCD

TCS Telescope Control Software

TIM Time Interface Module

TRS Time Reference System

UIF (Portable) User Interface (Toolkit)

VLT Very Large Telescope
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VME Versa Module Eurocard
WAN Wide Area Network
WS Workstation

1.6 Glossary

No special definition is introduced in this manual

1.7  Stylistic Conventions

The following styles are used:
bold in the text, for commands, file names, etc. as they have to be typed.
italic in the text, for parts that have to be substituted with the real content before typing.

t el et ype for examples.

13

<name> in the examples, for parts that have to be substituted with the real content before typing.

The bold and italic styles are also used to highlight words.

1.8 Naming conventions

This implementation follows the naming conventions as outlined in [2].

1.9 Problem Reporting/Change Request

The form described in [7] shall be used.



14 CCD Detectors Control Software User Manual - 1.6 VLT-MAN-ESO-17240-0672




CCD Detectors Control Software User Manual - 1.6 VLT-MAN-ESO-17240-0672 15

2 USER'S GUIDE

This part of the document provides a description of the programmatic interface of the CCD
software. It gives software engineers, writing applications using a ACE based CCD camera,
information on what they have to implement in their code to be able to interact with the CCD
software.

For people having no experience with the CCD software yet, it is highly recommendable, although
not necessary, before starting to read this section, first to have a look at the interactive usage of the
CCD software as stand-alone instrument (see [14]) and possibly try it out; it can help to get a better
idea of the way how the CCD software works, as well as of the functionality currently
implemented.

2.1 Overview

The CCD Detectors Control Software is distributed over three hardware platforms: WS, LCU and
ACE transputer network.

The current standard configuration (see [14]) foresees that all sub-systems (readout, shutter,
telemetry and temperature) are controlled by the ACE software.

The present document assumes that the standard configuration is used.

On the other hand, the design of the CCD LCU software is such that it allows to replace the
standard control software of one or more sub-systems with other software developed for special
hardware (e.g. a special shutter). For more information on this subject, see [17]

For a description of the hardware and software needed to run the CCD software, see section 4.2.

A program accesses the functionality provided by the CCD software in the following way:

1. It retrieves information about configuration and status of the CCD camera through functions
available in the library libccd (see section 2.11). Whenever the information wanted cannot be
retrieved by means of library function calls, a direct access to the public part of the on-line
database is possible (see section 2.16).

2. It asks the CCD software for services by mean of commands using the CCS message system
(see section 2.10).

3. Itcan use the CCS event system to be informed about changes of status of the CCD system (see
section 2.19.1).

Note: In the examples shown in the next sections we take the following setting (see section 4.6.1):
set env CCDNAME nyccd

set env RTAPENV wnyccd

setenv CCDLENV | nyccd

2.2 Parallelism

One of the main requirements for the CCD software is to optimize observation time, performing as
much as possible operations in parallel.

For this reason, parts of image already been read-out are transferred to the Workstation and saved
in FITS file and/or displayed (depending from the setup), while the next image portion is being
read-out.; this parallelism of read-out and image transfer guarantees that the time interval between
the end of the read-out and the completion of image display or FITS file on disk is minimized.
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2.3 Exposure definitions

2.3.1 CCD Exposure Id

In order to be able to uniquely identify an exposure among those already finished and the running
one, an ldentification number is associated to each exposure.

The Id used by the CCD sw for this purpose is an integer sequential number (VItINT32) returned by
the CCD DCS software as reply parameter to the command START.

Applications must pass this Id as parameter to all commands dealing with a running exposure (e.g.
ABORT, see section 3.2.1).

Special values (see ccd.h) can be used; applications are encouraged to use them whenever possible:

1. ccdEXP_NEXT refers to the next exposure to be started (typically for command SETUP).
2. ccdEXP_LAST refers to the last exposure started and possibly still running.

The Id defined here does NOT replace the exposure Id as defined in the INS Common Software
document [4]. It is just a different Id, which has to be used in the communication between the CCD
sw and external sw (e.g. INS OS). In particular:

1. The OS expold follows the rules in [4] and is generated by OS. It is used to communicate
between OS and the software on top of it (GUI panel, Sequencer etc.). Applications using only
TCCDS only can just ignore this point.

2. The CCD expold is a different variable and is generated by CCD at START time. It is used only
for the internal communication between CCD sw and higher level sw (e.g. INS OS or TCS AG
SwW).

In particular the following points should be considered:
a. Command SETUP, parameter expold:
i. Use ccdEXP_NEXT (-1) for an exposure not started yet (command START not sent
yet).
ii. Use ccdEXP_LAST (0), or the value returned by the CCD sw to the START
command, for a running exposure (e.g. to change the exposure time).

b. Command START.

No expold has to be passed as parameter. On the contrary, the reply contains the expold
value of the exposure just started.

c. Other commands related to a running exposure (ABORT etc.), parameter expold:
Use ccdEXP_LAST (0), or the value returned by the CCD sw to the START command.

2.3.2 Exposure types

The CCD Detector Control Software distinguishes among three different types of exposure (see also
[3D).
1. Dark. It has the following characteristics:
a. It consists of one single integration
b. The CCD is always wiped before starting a new exposure.

c. During the integration the shutter is kept closed. For cameras without shutter (e.g.
TCCDS), only dark with 0 integration time (bias) are meaningful and possible.
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d.

After the integration, the CCD is read out. The read-out mode is determined by setup
parameters.

2. Normal. It has the following characteristics:

a.
b.

It consists of one single integration

The CCD is normally wiped before starting a new exposure, unless the time interval
between the expected start of the new exposure and the last read-out or wipe is shorter
than the value of the database attribute exposures.wipeTimeTol.

During the integration the shutter, if present, is kept open.

. After the integration, the CCD is read out. The read-out mode is determined by setup

parameters.

3. Multi-step (in the present release supported only for systems without shutter). It has the following
characteristics:

a.
b.

It consists of many integrations. They may have the same or different duration.

The CCD is normally wiped before starting a new exposure, unless the time interval
between the expected start of the new exposure and the last read-out or wipe is shorter
than the value of the database attribute exposures.wipeTimeTol.

During the integration the shutter, if present, is kept open.

. After each integration, excluding the last one, the exposure is automatically paused (the

shutter, if present, is closed)

During pauses between consecutive integrations, rows may be shifted on chip,
according to the value of the setup parameter DET. READ. SHI FT (see also ccdREADSHI FT
in file ccd.h).

For systems with shutter, the next integration is started with a CONT command. For
systems without shutter (e.g. TCCDS) the integration is started as soon the rows shift
operation has been completed.

After the integration, the CCD is read out. The read-out mode is determined by setup
parameters.

It is responsibility of higher level software (e.g. Observation Software) to translate the various
supported exposure types as defined in [5] into one of the types known by CCD DCS for the setup
parameter DET. EXP. TYPE. It is recommended to use variables of type ccdEXPTYPE or the macros
associated to the corresponding strings (e.g. ccdEXP_DARK_STR), defined in ccd.h, for all operations
dealing with the CCD DCS exposure type.

2.3.3

Exposure status

An attribute in the on-line database (exposures:exposure 1.expStatus, see also section 2.16) is
dedicated to the storage of the status of a running exposure (or the end status of the last finished
exposure if no new exposure has been started yet). It is a bit-field value and the meaning of each bit
is (less significant bit is indicated as 1):

NOT ACTIVE

PENDING. Wiping the chip before integrating.
INTEGRATING.

PAUSED

READ-OUT ACTIVE

1.

a M~ D
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6. PROCESSING IMAGE DATA

7. TRANSFERRING IMAGE DATA

8. COMPLETED SUCCESSFULLY

9. COMPLETED WITH ERROR

10.ABORTED

11.FINITE LOOP OF REPEATED EXPOSURES ACTIVE
12.INFINITE LOOP OF REPEATED EXPOSURES ACTIVE

Note that, in case of a loop of repeated exposures, the status does NOT change during the whole
loop. Applications interested in the status of each single exposure should not use the repeated
exposure feature.

The exposure status returned by the CCD sw in the reply to some commands (e.g. STATUS and
WAIT) is coded in the same way. Additionally, for those exposures already completed, whose final
status is not available any more (e.g. because a new exposure has been meanwhile started), the
returned status is ccdEXP_DONE (see ccd.h)

See also file ccd.h for all macros and associated values (e.g. ccdEXP_| NACTI VE).

2.4 Operational modes and simulation

A detailed description of the operational modes implemented and their meaning is given in [14].

1. The operational mode can be set:
a. Programmatically.
= Write directly in the Workstation on-line database (see section 2.16).

= Run Workstation script ccdDcsDbSave.sh (see section 3.3). Needed only if LCU
used.

b. Interactively through a GUI panel (see [14] or manual page of ccdOpMode for more):
$ccdOpMode "cwp=<alias>$CCDNAME" &

The current operational mode can be retrieved through the command STATUS (see 2.10).

It is recommended to use variables of type ccdOPMODE, defined in ccd.h, for all operations dealing
with the CCD software operational mode

Note: any change to the current operational mode have effect only after the CCD software is
brought to OFF state (Shutdown, see also 2.5).
2.5 Operational states

The list of operational states implemented in the CCD software is given in [14]. In Table 1 are
shown the commands needed to do any change in the operational state of a CCD camera.
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Table 1 CCD DCS state transition commands

To OFF LOADED STAND-BY ON-LINE
From
OFF ccdDcsStart.sh
LOADED OFF --- STANDBY ONLINE
STAND-BY OFF STANDBY ONLINE
ON-LINE OFF STANDBY ONLINE

19

See section 2.10 for more information about commands available.
The current operational state can be retrieved through the command STATUS (see 2.10).

It is recommended to use variables of type ccdSTATE, defined in ccd.h, for all operations dealing
with the CCD software operational state.

2.6 Image processing

This section applies mainly to applications dealing with TCCDS.

2.6.1 Image processing on Workstation

The CCD sw provides a C library, called libccdObj (see also section 2.11), containing functions
which, using on-line Midas (see also [27]), determine the location and intensity of objects within a
frame contained in a FITS file. The functions available allow to:

1. Determine and return the location and intensity of all objects detected in a frame.
2. Determine and return the location and intensity of the brightest detected object in a frame.

3. Determine and return the location and intensity of the detected object in a frame, closest to a
reference point.

2.6.2 Real-time image processing on LCU

The CCD sw provides facilities to perform real-time image processing on the CCD LCU while the
image data are being read-out and before they are transferred to Workstation.
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Currently these facilities consist of:

1. Bias subtraction (see section 2.14 on setup parameter DET. W N<i >. Bl AS). In order to perform
this operation a bias frame must have been stored before in the LCU memory; this can be done
in two ways:

a. Execute a bias exposure with the command BIAS (see section 2.10).
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b. At startup, the CCD sw looks for a file in the image directory with name
bias_ <CCDNAME> fits and loads it automatically in the LCU memory.

2. Flat field division (see section 2.14 on setup parameter DET. W N<i >. FLATF). In order to
perform this operation a flat-field frame must have been stored before in the LCU memory;
this can be done in two ways:

a. Execute a flat field exposure with the command FLAT (see section 2.10).

b. At startup, the CCD sw looks for a file in the image directory with name
flat_ <CCDNAME> fits and loads it automatically in the LCU memory.

3. Computation of statistics over image (see section 2.14 on setup parameter
DET. W N<i >. M NVAX).

The results are stored in the LCU on-line database (see also section 2.16) in the same sequential
order as below:

a. images:process:window<index>.ipXMin. X coordinate of pixel with minimum intensity.
images:process:window<index>.ipYMin. Y coordinate of pixel with minimum intensity.
images:process:window<index>.ipMinVal. Minimum intensity over frame.
images:process:window<index>.ipXMax. X coordinate of pixel with maximum intensity
images:process:window<index>.ipYMax. Y coordinate of pixel with maximum intensity.
images:process:window<index>.ipMaxVal. Maximum intensity over frame.
images:process:window<index>.ipFlux. Average pixel intensity.

Se@ * o a0 o

images:process:window<index>.ipStdDev. Pixel intensity standard deviation.
images:process:window<index>.ipBGnd. Background pixel intensity.

J. images:process:window<index>.ipBGnd_SD. Background pixel intensity std dev..

k. images:process:window<index>.ipNumPix. Number of pixels with intensity > ThrMin.

4. Calculation of centroiding over image; it implies step 3. It does not implement any pattern
recognition algorithm; it simply first subtracts the background level, then applies a threshold
(all pixels below the threshold are set to 0), and finally computes the centre of gravity of the
resulting image. The way how the background level and threshold are determined is
discussed in section 2.14 (setup parameter DET. W N<i >. CENTRQO D).

The results are stored in the LCU on-line database (see also section 2.16) in the same sequential
order as below:

a. images:process:window<index>.ipSNR. Estimated Signal-to-Noise Ratio.
b. images:process:window<index>.ipFWHM _X. Estimated object FWHM along X-axis.
c. images:process:window<index>.ipFWHM _Y. Estimated object FWHM along Y-axis.

5. Hook to user function implementing a special application-dependant algorithm (see section
2.14 on setup parameters DET. W N<i >. | PFUNC and DET. W N<i >. | PBUFF). It implies step 3.
This function must comply with the prototype defined in ccd.h (see ccdl PUSERFUNC). A
template is also provided with the tape: <TAPEROOT>/CCD/ccdip/src/ccdipUsrFuncTemplate.

Steps 1. to 5. can be individually enabled/disabled. If more than one is enabled, then they are
executed, for each window being read-out, sequentially in the same order as above (user function
always last). Example: the setup defines that two windows have to be read-out, on the first one
statistics and user function have to be called, on the second one statistics, centroiding and user
function. The sequencial order is then: statistics on window 1, user function on window 1, statistics
on window 2, centroiding on window 2, user function on window 2.

The results of the centroiding calculation for each window are stored in the LCU on-line database
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after both steps 4. and 5., if enabled, have been performed. They are stored in the same sequential
order as below:

a. images:process:window<index>.ipXCen. Error vector along X-axis.
b. images:process:window<index>.ipYCen. Error vector along Y-axis.
c. images:process:window<index>.ipCenVal. Intensity of the centroid nearest pixel.

If no object is detected (e.g. all pixels are below the threshold), all attributes are set to 0.

It is responsibility of the user function, whenever enabled, to return in the ccdIPIMAGE strcucture
(see ccd.h ) the computed centroiding results, if supposed to do centroiding, otherwise to leave these
values unchanged, if supposed to do something else.

2.7 Startup

The CCD DCS software provides a startup script.

Type from the Workstation shell (see also manual page at section 3.3):
$ccdDcsStart . sh

Note 1: As from the NOV97 release, the script ccdDcsWarmStart.sh has become obsolete and it still
available for backwards compatibility reasons only. Application sw is invited to use
ccdDcsStart.sh only.

Note 2: The script ccdDcsStart.sh should not be confused with ccdStart.sh (see also [14]):

= ccdDcsStart.sh starts the DCS control sw both on WS and LCU.
= ccdStart.sh starts only the CCD stand-alone GUI panel: no control process is started.

2.7.1 Startup verification

To verify if the CCD sw startup was successful:
1. The operational state (see section 2.5) should be 2 (ccdLOADED). Check from the UNIX shell:
$ dbRead "<alias>$CCDNAME.opState”
INT32/UINT32 value = 2

2. The following processes must be running in the WS environment (use option Rtap Perf.
Monitor from ccsei to check)

a. ccdconCl_myccd
b. ccditWs_myccd

3. The following processes must be running in the LCU environment (use IgsPrintLocalThl from
the VxWorks shell to check):

ccdcon_myccd

ccdit_myccd

ccdrdt_myccd

ccdip_myccd

ccdsht_myccd (only if shutter declared available; not available for TCCDs)
ccdtel_myccd (only if telemetry control declared available)

@ ~® a0 oTp

ccdtmp_myccd (only if temperature control declared available; not available for SCCDs)
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2.8 Shutdown

The CCD DCS software provides a shutdown script.

Type from the Workstation shell (see also manual page at section 3.3):

$ccdDecsSt op. sh

29 Include files

Applications dealing with CCD DCS software have to include the file ccd.h (see also 3.5).

2.10 Command Interface

The only CCD process accessible via CCS commands from external software is
ccdconCl_$CCDNAME, running on the Workstation (e.g. if CCONAME is set to myccd, the process
name is ccdconCl_myccd).

The command interface between CCD software and external software is represented therefore by
the Command Definition Table of that process.

Here a simple list of all the commands implemented is given. For more details, see Command
Definition Table at section 3.2.1

1. Abort. Abort last exposure started or specified one.

Bias. Execute one bias exposure and save it for later usage.

Cont. Continue an exposure paused by the user or automatically if multi-step.
Display. Start exposure and display image.

a M D

Dump. Dump last image read or the specified one from VME memory. If no image available,
read the chip(s) and then transfer to WS.

End. Stop current integration and read chip immediately.

Exit. Same as Off

Flat. Execute one normal exposure and save it as flat field image for later usage.
Grablmage. Save on disk file in FITS format the image currently being displayed.
10.Init. Initialise CCD sw and/or HW. It brings the system to INITIALISED state.
11.Kill. Kill the CCD main task.

12.0ff. Bring the system to OFF state. Terminate the whole CCD software
13.0nline. Bring the system to ON-LINE state.

14.Pause. Pause current integration.

© o N o

15.Setup. Define or just check setup values for next exposure or change values for the specified
running exposure. See also sections 2.14 and 3.7.1.

16.Standal. CCD sw is used in stand-alone. All FITS information is merged in the image file and
optionally the archive is informed of new images produced.

17.Standby. The whole CCD system is brought to STAND-BY state.

18.Start. Start new exposure (possibly repeated). Setup parameters can be specified as well. One
single reply is returned as soon the exposure has started.

19.StartAg. Start autoguiding. An infinite loop is started using the current setup overloaded with
the dedicated setup file ccdCmdStartAg.det. Each iteration consists of:

a. Exposure
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b. Computation of error vector (using DET. W N1. CENTRO D= ccdCEN_THRESHOLD STR,
DET. W N1. BACKGND = ccdBCKGND_FLUX_W NDOW SELF and
DET. W N1. THRM N = ccdTHRM N_3SI GVA_W NDOW SELF).

¢. Results are stored in the LCU database.

20.StartLoop. Start an infinite loop of repeated exposures using the current setup overloaded
with the dedicated setup file ccdCmdStartLp.det.

21.StartTelemetry. Start monitoring of telemetry values
22.StartTemperature. Start monitoring of temperature values

23.StartWipe. Start periodical wiping of the chip(s). Setup parameters can be specified as well.
24.Status. Check and update current status. Return information in the reply.
25.Stop. Stop in an ordered way an on-going loop of repeated exposures.
26.StopTelemetry. Stop monitoring of telemetry values
27.StopTemperature. Stop monitoring of temperature values

28.StopWipe. Stop periodical wiping of the chip(s).

29.Version. It returns the current version of the CCD sw.

30.Wait. Wait for the specified exposure to complete.

31.StopWait. Stop loop and Wait for the specified exposure to complete.

External applications are recommended to use the macros for commands and parameters as
specified in ccd.h (e.g. command ccdCVD_SETUP, parameter ccdEXP_TYPE)

211 Clibraries

The library libccd provides routines for external software:

1. ccdGetConf. Get the current camera configuration (see also types ccdCAMERA and
ccdCONFIG in ccd.h). See manual page in section 3.1

2. ccdGetCIName. Get name of the CCD process to send commands to (see also section 2.10). See
manual page in section 3.1

3. ccdCheckSetup. Check a complete setup and return computed values (see types ccdSETUP
and ccdSETUPRES in ccd.h). See manual page in section 3.1

The library libccdObj provides object detection functions. It uses on-line Midas and all functions
implemented assume that a background Midas session is running (see also manual pages of the
scripts ccdMidasBgStart.sh and ccdMidasBgStop.sh in section 3.3 on how to start/stop a Midas
background session). The test program ccdTestObj and script ccdTestMidasObj.sh, distributed with
the tape and located in the directory CCD/ccd/ws/test, can be used as example.
The functions implemented are:

1. ccdObjAll. Detects objects in a frame from a FITS file and returns their location and intensity.

See manual page in section 3.1

2. ccdObjBright. Detects objects in a frame from a FITS file and returns location and intensity of
the brightest one. See manual page in section 3.1

3. ccdObjClose. Detects objects in a frame from a FITS file and returns location and intensity of
the closest one to a reference point. See manual page in section 3.1

4. ccdObjDisplay. Displays objects in a frame with Midas display. See manual page in section 3.1
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2.12  Graphical User Interface CCD classes

It is foreseen to provide applications using the CCD software with a set of classes, produced with
the CCS panel editor, to be instantiated in bigger application panels.

The classes provided are available in the public library libccdGuiPublic.tcl (which has to be
registered to any panel using it, see [22]):

1. ccdExpStatus_uifClass. It displays the status of an exposure. See also Fig.2 and manual page
at section 3.4

— | Edit Class : cedExpStatus

Inteqgrating

Remaining time (sec)| 12.500

Loop count 1

Fig.1 Exposure status GUI class

2. ccdExpSetup_uifClass. It displays the main setup parameters of the most recently started
exposure. See also Fig.2 and manual page at section 3.4

Edit Class : ccdExpSetup

Time(sec) 30.000| Repetitions| 1

File mylmage1 fits

I

Fig.2 Exposure setup GUI class

3. ccdReadoutSetup_uifClass. It displays the read-out setup parameters of the most recently
started exposure. See also Fig.2 and manual page at section 3.4
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— -

Speed| fast | Binning H“r'

Window Dimes DimY Firsts Firsty'
#1|¥ES|| 20 20 a0 || 30n

#z | MO || 20 20 1 1

Fig.3 Read-out setup GUI class

4. ccdlpStatus_uifClass. It displays the status of real-time image processing on LCU. See also
Fig.4 and manual page at section 3.4.

— Edit Clazs : cedlpStatus

...........................................................................................................................................

kAin kA2 Feak # Errvec ¥
171 893 245 -2.9 ||-4.4

Flus  stdDew  SMR A FWHM Y
206. 911397 22, 1 20,3 (4.7

BGand StdDew # Fix
199 .3/ 5.3 aL Plot ...

Fig.4 Real-time image processing status GUI class

2.13 Data Interface Dictionary

The CCD software needs a Data Interface Dictionary file to be able to operate with setup keywords
and files and to create proper headers in FITS files. The name of the dictionary is specified through
the environment variable CCDDI D (see section 4.6.1). The default dictionary (if CCDDI D is not
defined) is CCDDCS (full name ESO-VLT-DIC.CCDDCS)

2.14  Setup parameters and files

Among all kinds of setup files defined in [4], the CCD sw handles only detector setup files. They are
normally created and modified through GUI panels and can be used as input for exposure setup
definition (setup file name is passed as parameter to the SETUP command as well as single setup
keywords).
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The keywords currently implemented, and documented in the CCD DCS Data Dictionary (ESO-
VLT-DIC.CCDDCS) are listed in the setup file shown in section 3.7.1 (it represents a complete setup
file for CCD DCYS). Information about the parameters for the SETUP command are also given in the
CDT of ccdconCl (section 3.2.1) and in the include files ccd.h and ccdDbPublic.h (section 3.5)

2.14.1  Exposure

1. The parameter DET. EXP. TYPE defines the type of exposure and can take the following string
values (see section 2.3.2 and ccd.h):

a. ccdEXP_NORMAL_STR
b. ccdEXP_DARK_STR. Possible only for cameras with shutter (SCCDS only)
€. ccdEXP_MULTI _STR. Currently implemented for TCCDS only
2. The parameter DET. EXP. NREP indicates how many times the defined exposure must be

executed.

The special value ccdREPEAT_FOREVER (see ccd.h) defines an infinite loop of repeated
exposures.

Applications interested in knowing the intermediate status of an exposure must set it to 1 (no
repetition).

3. The parameter DET. FRAM TYPE indicates the type of frame resulting from the next exposure.
Possible values are ccdFRAVE_NORMAL, ccdFRAME_BI AS, ccdFRAME_FLAT. The LCU CCD sw
keeps in memory at any time the last acquired image of each type.

2.14.2 Times

1. The parameter DET. EXP. TI MEREP defines the period (in secs) between consecutive exposures
for repeated exposures. A value of 0 means no delay between exposure (next started as soon
previous one finishes).

It is ignored in case of single exposures (DET. EXP. NREP set to 1)

2. The parameter DET. W NL. Ul T<i > specifies the (sub-)integration time in seconds. If
DET. EXP. TYPE is not ccdEXP_MULTI _STR, only DET. W N1. Ul T1 must be used.

3. The parameter DET. EXP. W PETI Mindicates if a wipe is wished or not for exposures in a loop.
The wipe for the first exposure is always done.

Meaning:
n<0 neverwipe
n=0 always wipe (default)
n>0  wipe if (actual time - last readout time) > n (in msec)

For frame transfer chips (TCCDS), if no wipe is performed, readout and next integration
overlap.

Note: If DET. EXP. W PETI Mis negative, depending on the setup, it may result in a discrepancy
between the requested exposure time DET. W N1. Ul T1 and the effective exposure time if
the exposure cycle time is larger than the exposure time: the effective exposure time is
obtained as the maximum of (cycle time, exposure time) where the cycle time is the sum of
exposure time + readout + process + transfer times.
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The following diagrams illustrate some timing cases:

Casel: DET. EXP. W PETI MO
DET. EXP. TIMEREP > wipe + integrate + read + transfer
DET. FRAM XFERSYN=T

transfer
W pe integrate read process sl eep | time
>|< 3 |

cycle tine

Case2: DET. EXP. W PETI M=0
DET. EXP. TI MEREP=0
DET. FRAM XFERSYN=T transfer

wipe integrate read rocess time
>|< > >

cycle tinme »‘
DET. EXP. TI MEREP=0

DET. FRAM XFERSYN=F transfer

W pe integrate read iSr ocess , wWipe integrate read Ei me

cycle tine cycle tine

Case3: DET. EXP. W PETI M=0

In this case, the image transfer is perforned asynchronously.

Case4:. DET. EXP. W PETI MO
DET. EXP. TI MEREP=0
DET. FRAM XFERSYN=F

DET. WNL. Ul T1 < cycl eTi ne transfer
_________ e .
r ead process r ead process | tine
t t t t > >
FTl< egrate FTI< i ntlegrate :i

cycle tine cycle tinme
In this case, the effective integration tine may be | arger than requested.

They apply for Technical CCD on small windows so that the transfer starts at readout completion.
In the last case, the integration of the next exposure starts at the end of the Frame Transfer (FT)
performed before the readout of the current one, it terminates with the start of the next readout FT.
The asynchronous data transfer is performed by the CPU when time is available; thus it may end a
couple of exposures later depending on the LCU load.

2.14.3 Readout

1. The parameter DET. READ. CLKI NDis an integer number (range 1-10). It determines which read-
out mode among those supported has to be used. This choice determines automatically the
read-out speed and the number and location of on-chip outputs used (see also panel ccdConfig
to find the correspondence between this index and the characteristics of the associated read-
out).

Normally in case of TCCDs this parameter must be set to 1. For a limited set of TCCD systems
(only of type C, i.e. large format), the value should be better set to 2 (slow read-out mode). The
list of TCCD heads for which a value 2 is recommended is available in the CCD section of the
Release Notes accompanying every VLT sw release.

2. The parameter DET. OUT1. GAl NI ND defines the amplifier gain to be used during read-out. Each
read-out mode has a default gain associated. For normal observations the default value should
be used and therefore this parameter should NOT be set. However for laboratory tests a gain
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different from the default one may be wished; in this case the value of parameter
DET. OUT1. GAI NI ND has to be specified after the definition of DET. READ. CLKI ND (see
interpretation of parameters to command SETUP in [4]) in order to overwrite the default
value. The allowed range for SCCDS is 0-7, the allowed values for TCCDS are 1,2,4,8.

3. The parameters DET. W N1. Bl NX and DET. W N1. Bl NY define the binning to be applied to the
read-out.

The same binning factor applies to all defined windows.

4. The parameter DET. W N<i >. ST is of logical type (T/F) and indicates if a windowed readout is
wanted. Currently the system supports a maximum of two windows (DET. W N1. ST and
DET. W N2. ST). There are however limitations to be taken into account:

a. For TCCDS systems, parallel windowing and binning is not supported. Therefore,
whenever DET. WNL.BINX or DET.WNL. BINY is greater than 1 (binning),
DET. W N<i >. ST must be F (and whenever DET. W N<i >. ST is T, DET. W N1. BI NX and
DET. W N1. BI NY must be 1).

b. For SCCDS systems, windowing is supported ONLY if the whole chip read-out is
performed through one single output, i.e. for some values, varying from system to
system, of DET. READ. CLKI ND, windowing may not be supported. For the system in use,
the maximum number of windows allowed for each supported read-out mode is shown
in the configuration panel (see [16]).

In case of two windows read-out, they must be either completely aligned vertically
(DET. W N2. STRY=DET. W N1. STRY and DET. W N2. NY=DET. W N1. NY) or completely
misaligned (DET. W N2. STRX > DET. W N1. STRY+DET. W N1. NY or DET. W N1. STRY >
DET. W N2. STRY+DET. W N2. NY).

5. The parameters DET. W N<i >. STRX, DET. W N<i >. STRY, DET. W N<i >. NX and DET. W N<i >. NY
define the location (lower left corner; first pixel in the chip has coordinate 1,1) and size of a
window.

They are ignored if DET. WNL1. ST is F.

6. The parameter DET. READ. SI M Msis ignored if the operational mode is not ccdSI M LCU (ACE
simulated at LCU level). It defines the file containing the simulated image to be loaded in the
LCU in place of the standard synthetic image generation. The path is supposed to be relative
to the directory where images are normally stored (see OLDB attribute images.imageDirectory,
section 2.16. Useful for testing centroiding algorithms on real images.

2.14.4  Processing

The following parameters are described in the order they are used as shown in the data flow
diagram on page 20.
1. The parameter DET. W N<i >. Bl ASis of logical type (T/F) and indicates if a bias subtraction has
to be applied to the data for the specified window. It presumes that an image of type Bias is
stored in the pool of images on the LCU. See section 2.6 for more information.

2. The parameter DET. W N<i >. FLATF is of logical type (T/F) and indicates if a flat field division
has to be applied to the data for the specified window. It presumes that an image of type Flat
is stored in the pool of images on the LCU. See section 2.6 for more information.

3. The parameter DET. W N<i >. M NMAX is of logical type (T/F) and indicates if statistics (e.g.
minimum/maximum, average) has to be computed on the data for the specified window.
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. The parameters DET. W N<i >. | PLLX/ Y, DET. W N<i >. | PURX/ Y define the offsets with respect

to the defined window (see DET. W N<i >. STRX etc.), identifying the sub-window on which the
image processing, such as centroiding, has to be performed. IPLLX and IPLLY define
respectively the horizontal and vertical offset with from the lower left corner, IPURX and
IPURY the same with respect to the upper right corner. As for TCCDS the first column as result
of the read-out is always brighter than the rest, it is recommended to exclude it from the image
processing; in this case it should be IPLLX =1, IPLLY = IPURX = IPURY =0.

. The parameter DET. W N<i >. CENTRQO D indicates the kind of centroiding algorithm wanted for

the specified window (see also section 2.6.2). The following values are supported (see ccd.h):
a. ccdCEN_NONE_STR: no centroid is performed
b. ccdCEN_THRESHOLD STR: threshold based algorithm.
the background level is defined by the value of parameter DET. W N<i >. BACKGND
the threshold level is defined by the value of parameter DET. W N<i >. THRM N

This parameter must always preceed DET. W N<i >. BACKGND and DET. W N<i >. THRM N if they
are not defined by the user, they are defaulted to resp. ccdBCKGND_FLUX_W NDOW SELF and
ccdTHRM N_3SI GVA_W NDOW SELF. Thus attention must be observed in the setting precedence.

. The parameter DET. W N<i >. BACKGND defines the background level to be used in the

centroiding  algorithm  when  parameter DET. WN<i > CENTROD has value
ccdCEN_THRESHOLD_ STR. It can have any positive value or the following negative values with
special meaning (see ccd.h):

a. ccdBCKGND_FLUX_ W NDOW SELF (-1): background level is set to the average value over
the related window images:process:window_<i>.ipBGnd.

b. ccdBCKGND_FLUX_W NDOW PREV (-11): background level is set to the average value over
windowl (attribute images:process:window_1.ipBGnd). Meaningful only if set for
DET. W N2. BACKGND and two windows are defined)

. The parameter DET. W N<i >. THRM N defines the threshold level to be used in the centroiding

algorithm when parameter DET. W N<i >. CENTRO D has value ccdCEN_THRESHOLD STR. It can
have any positive value or the following negative values with special meaning (see ccd.h):

a. -10 < N < 0: threshold level is set to (-N) *o ;

where o = standard deviation over the background level of the related window
(attribute images:process:window_<i>.ipBGnd_SD)

The computation using 3 * ¢ is coded as ccdTHRM N_3SI GvA_W NDOW SELF
The computation using 5 * ¢ is coded as ccdTHRM N_5SI GvA_W NDOW SELF
b. -20 < N < -10: threshold level is set to (-N-10) *o;

where ¢ = standard deviation over the pixel intensity on windowl (attribute
images:process:window_1.ipStdDev). Meaningful only if set for DET. W N2. THRM N and
two windows are defined.

The computation using 3 * ¢ is coded as ccdTHRM N_3SI GvA_W NDOW PREV
The computation using 5 * ¢ is coded as ccdTHRM N_5SI GvA_W NDOW PREV

. The parameters DET. W N<i >. REFX and DET. W N<i >. REFY define the reference point for the

computation of the error vector in the centroiding algorithm. These values may be modified
during an infinite loop of exposures.

They are ignored if DET. W N<i >. CENTRO Dis ccdCEN_NONE_STR.
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9.

The parameter DET. W N<i >. | PFUNC indicates the name of the user function the CCD LCU sw
has to call as last step of the image processing for the specified window. If set to
ccdl P_NO _USER_FUN, no user function is called. See also section 2.6.

10.The parameter DET. W N<i >. | PBUFF indicates the name of a global variable whose address has

2.14.5
1.

2.14.6

to be passed to the wuser function specified by DET. WN<i>.|PFUNC. If set to
ccdl P_NO _USER _BUF, a NULL pointer is passed to the user function. See also section 2.6.

Itis ignored if DET. W N<i >. | PFUNC is set to ccdl P_NO_USER_FUN.

Transfer

The parameters DET. DI SPLAY specifies the frame Id for the VLT Real-Time display facility (see
also [26]). The value ccdNO DI SPLAY (see ccd.h) indicates that images do not need to be
displayed.

The parameter DET. FRAM FI TSMID indicates if and how an image has to be saved on disk in
FITS format. Currently only ccdDlI SK_NONE and ccdDI SK_UNCOVPRESS are implemented (see
ccd.h)

. The parameter DET. FRAM FI TSUNC specifies the name of the file. It must have suffix .fits. The

maximum allowed length is ccdMAXLENFI LE (see ccd.h).
This parameter is ignored if DET. FRAM FI TSMTD is set to ccdDl SK_NONE.

The parameter DET. FRAM SAMPLE indicates how frequently images have to be transferred to
the Workstation during a loop of repeated exposures. A value of 1 means that all images have
to be transferred. A value N higher than 1 means that only one image out of N has to be
transferred. Useful to reduce network load if no high refresh rate is needed on Workstation.

It is ignored for single not repeated exposures (DET. EXP. NREP set to 1) or repeated exposures
where images are not needed on Workstation (DET. FRAM FI TSMTD set to ccdDl SK_NONE and
DET. FRAM DI SPLAY set to ccdNO_DI SPLAY).

. The parameter DET. FRAM XFERSYN is of logical type (T/F) and indicates if the image transfer

shall occur synchronously. For single exposures, this flag has little effect: the last exposure in a
loop is always transfered synchronously; therefore this parameter is ignored for single
exposures. If set to T, the system waits for the image transfer to WS to be completed before
running the next exposure in a loop, otherwise it starts the next exposure as soon the readout
and image processing are ready.

It is recommended to set this keyword always to T, except special applications requiring high
performances at LCU level and using the image transfer only for real-time display of the
image.

Multiple Exposure

A multiple exposure is a sequence of integrations separated by a effective shift of the object on the
detector. Currently, this feature is only available on Technical CCD. The shift is obtained by moving
a given number of lines from the illuminated part to the cache of the CCD.

The exposure type DET. EXP. TYPE must be set to ccdEXP_MULTI _STR. The following parameters are
ignored if DET. EXP. TYPE is not ccdEXP_MULTI _STR.

1. The parameter DET. W N1. NDI T specifies the number of sub-integrations to be performed. The

maximum value allowed by the CCD sw is ccdMAXI NTEGR (=10).
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2. The parameter DET. W N1. ASUI T1 is of logical type (T/F). If set to T, all sub-integrations have
the same time, as specified in DET. W N1. Ul T1, if F, each sub-integration time is defined as in
DET. W NL. Ul T<i >.

The parameter DET. W N1. ASUI T is obsolete. It has been kept for backwards compatibility.

3. The parameter DET. READ. SHI FTYP determines which type of on-chip rows shift has to be
applied between sub-integrations.

Possible values are :

a. ccdLI NE_SH FT_ALT_STR. Shift alternatively up and down the amount of rows
specified in DET. READ. SHI FT1 (va-et-vient mode, see [3]).

b. ccdLlI NE_SHI FT_I DEM STR. Shift always in the same direction the amount of rows
specified in DET. READ. SHI FT1.

C. ccdLI NE_SHI FT_LI ST_STR. Shift the amount of rows specified in DET. READ. SHI FT<i >.

4. The parameter DET. READ. SHI FT<i > specifies the amount of rows to be shifted after a sub-
integration. The sign indicates the direction: if positive, rows are shifted downwards, if
negative upwards. The latter is possible only when there are at least two on-chip outputs, one
at the bottom and one at the top. In case of TCCDS (one output only at the bottom) only
positive values are valid.

Applications handling CCD setup parameters are requested to use the macros defined in ccd.h (e.g.
ccdEXP_TYPE).

2.15 Image data

Image data are provided by the CCD DCS software in two ways:
< Raw-data for Real-time display.
« FITS files

The orientation of the image is independent from the clock pattern used (see request from Fors
VLT-LET-VIC-13110-0030): independently from the outputs involved in the readout, the image is
displayed and/or stored on file always with the same orientation. This strategy has of course its
price, namely that for some clock pattern the whole chip must be read-out before displaying and
storing on file the very first pixel; in other words, the overall performance of the system depends
heavily on the clock pattern used, as in some cases image readout and image storage must be
performed sequentially, in other cases they can be done in parallel (this point does not concern
technical CCDs, because only one clock pattern is provided and performances are optimized for
that one).

The CCD sw does not know the orientation of the camera with respect to the sky. It thinks
exclusively in terms of physical coordinates on the chip.

Location (1,1) corresponds to the first pixel value stored in a FITS file.

2.15.1  Raw-data for real-time display

The CCD software provides raw data for the VLT sw real-time display utility whenever the setup
parameter DET. DI SPLAY is set to a value higher than ccdNO_DI SPLAY. The setting of this parameter
determines the frame where the image will be displayed (currently the utility rtd defines frame Id 0
for the big frame and 4 for the rapid frame). The CCD software supports up to 10 different frames
Id during the same session (10 different images displayed on different frames).

The mechanism to deliver raw data is the same as defined in [26].

Raw-data are written in shared memory as they come out from the ACE, namely with full
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resolution (16-bits unsigned integer). No reduction (e.g. to 8-bits) is done by the CCD software.

In addition to the display of the raw-data, the CCD sw supports also the display of World
Coordinates through rtd. One point in the CCD branch of the OLDB is dedicated to this feature. It
contains two different kind of attributes:
1. Attributes having static values, i.e. they do not change from one exposure to another. They can
be set once and forever through the script ccdDcsWcs.sh (see section 3.3).

2. Attributes having values, which may change from one exposure to another. They are part of
the public part of the CCD database (see also section 2.16). It is responsibility of applications
using CCDs to enter in these attributes the right values at the right time.

2.15.2  FITS files

Images, as result of exposures, are written on WS disk in FITS format (see [4]), whenever the setup
parameter DET. FRAM FI TSMID s other than ccdDl SK_NONE (see ccdDISKSAVE in ccd.h).

Currently the only format supported for pixels values is 16-bits signed

Independently from the read-out mode used, the complete physical image is stored in one single
FITS file. For multiple windows (currently a maximum of two not overlapping windows is
supported), they are also stored in one FITS file with IMAGE extension (see [5]).

The option to get in a second file image data compressed (e.g. to be transferred to a remote station)
is not implemented yet (ccdDlI SK_COVPRESS is treated as ccdDl SK_NONE). Only uncompressed data
files are produced.

Apart from the image raw data, the CCD software is also responsible to provide keywords for the
FITS header. Depending on their type, keywords are treated in two different ways.
= Standard keywords. Some basic keywords, needed by any image analysis system to read the
FITS file, are written at the beginning of the file directly by the CCD sw, such that, whatever
happens to higher level software (e.g. OS), a readable FITS file is saved, although with basic
information only. The number of 80-characters lines reserved by the CCD sw at the beginning
of the file is defined by the macro ccdDCSHEADLI NES in ccd.h. See also the example given in
section 3.8.1

= Hierarchical keywords. They are not strictly needed to interpret the pixel values and normally
do not appear at the beginning of the FITS header. Since the CCD sw cannot know at which
position in the FITS header they must be written, they are written into a separate file with the
same name as the image file and extension defined by the macro ccdFl TSHI ERSUFF in ccd.h; it
is responsibility of the higher level software (e.g. OS for an instrument) to read this file and
merge the information contained with the other information collected from the various
equipment (e.g. instrument, telescope). See also the example given in section 3.8.2

CCD DCS first writes in these files, then sets the exposure status to ccdEXP_COVPLETED

The responsibility to build image FITS files is shared among DCS and OS (or TCS in case of
technical CCDs). The following rules are set by the CCD DCS software:

1. OS sets in the CCD database, before the CCD DCS software is started, the name of the
directory where image files must be saved (see 2.16 and ccdConfig in [16] for an alternative
interactive way).

2. OS creates the image file(s) and reserves enough space for the complete FITS header.
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3. OS passes to CCD DCS the name of the file as setup parameter before an exposure is started
(see ccdCMD_SETUP and ccdFI LE_UNC in ccd.h).

4. When read-out is started, CCD DCS looks for the file specified by OS (see point 3.) and opens
it for writing.

Note 1: Normally the file should be there and have the size for the complete FITS header (see
point 2.). If it is not there, CCD DCS creates it. If it is there, but not accessible (e.g. write
protected), CCD DCS tries to create a new one with the same name, followed by a
sequential integer index, starting from 1 (see [6]), incrementing the index until it
succeeds.

Note 2: In case the number of FITS file to be produced is more than one (e.g. setup parameter
exposure repetition factor, see ccdREPEAT_DEF in ccd.h, is set to 3), CCD DCS assumes
that all files will have the same name, followed by a sequential integer index, starting
from 1. Example:

ccdREPEAT _DEF is set to 3.
ccdFI LE_UNC is set to mylmage.fits

CCD DCS will look for files mylmage.fits (first exposure), mylmage.0.fits (second
exposure) and mylmage.1.fits (third exposure)

See also [5] for file naming rules.

If the exposure repetition factorDET. EXP. NREP is set to ccdREPEAT_FOREVER, the file is
overwritten and contains the last image.

5. CCD DCSs wrrites the basic standard keywords at the beginning of the file and then moves up
to the end of the file (space reserved by OS for the rest of the header).

6. CCD DCS writes the complete image.

7. If multiple window read-out has been performed, CCD DCS writes the first extension header
after the first frame data, reserves as much space as in the main header and then writes the
second frame data.

8. CCD DCS writes the hierarchical keywords in a separate file, as described above.
9. CCD DCS sets the exposure status to ccdEXP_COVPLETED.

10.0S retrieves from the CCD database (see section 2.16) the name of the file containing the
image. Normally it is the same as the setup values passed by OS, but CCD DCS may have been
obliged to change it (see point 4.before).

11.0S collects hierarchical information from all sub-systems, moves ccdDCSHEADLI NES from the
beginning of the file and writes them. If multiple window read-out has been performed, the
same operation has to be done for all extension headers.

OS knows how much space it has reserved for the header and is therefore the only responsible
to avoid that the image data section is overwritten with header information.

Note 1: tools and functions for handling image FITS files are provided by the INS common sw (slx,
see [24], and oslx, see [25]).

Note 2: in order to get the proper absolute time information in the FITS header (in particular the
keyword MID- OBS) and logs, the CCD LCU has to be properly configured: the tim module has to be
loaded if the LCU is connected to the Time Reference System, otherwise the ntp module has to be
loaded (see also section 4.6.7).
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2.16 Public part of the CCD database

Some attributes of the CCD branch of the on-line database are made public for direct read/write
operations from external software. Attributes which are accessed indirectly from external software
through commands, functions or panels provided by the CCD software (e.g. all setup attributes set
with the command SETUP, configuration attributes read with the function ccdGetConf and set with
the panel ccdConfig) are not considered public (no direct call to dbRead/dbWrite CCS functions).

When accessing CCD database attributes with direct CCS db calls, applications are requested to
use the macros defined in ccdDbPublic.h: in this way, any change in name or location of the
attribute would require just a new compilation.

All database paths below are meant to be relative to the root point for the CCD database branch.

2.16.1 Public part of the CCD Workstation database

The attributes marked with (*) require that the Scan System is working between CCD LCU and WS.
1. Read/Write attributes
a. opMode (dbINT32) Camera operational mode (ccdDB_CON_COPMCODE)

b. images.imageDirectory (dbBYTES128) Directory where images are stored
(ccdDB_CON_| MGPATH).
c. wcs.ra (dbDOUBLE) Center right ascension in degrees for World Coordinates display
(ccdDB_WCS RA)
d. wcs.dec (dbDOUBLE) Center declination in degrees for World Coordinates display
(ccdDB_WCS_DEC)
2. Read only attributes

a. exposures:exposure_1.expStatus (*) (dbINT32) Current exposure status
(ccdDB_STA EXPOSUREL).

b. exposures:exposure_1.expld (dbINT32) ID of exposure. (ccdDB_STA EXPI D1)

c. exposures:exposure_l:transfer.fileNameUnComp (dbBYTES32) Name of FITS file where
uncompressed image data are written. (ccdDB_EXP_FI LEUNCL).

d. opState (*) (dbINT32) Camera operational state. (ccdDB_STA SYSTEM)
3. Read only attributes for GUI panels.

As already mentioned in section 2.12, the CCD software provides applications with CCD GUI
classes to be incorporated in their own panels. It is strongly recommended to use these classes
in application panels. For all cases where this is not possible, the following attributes are made
public for usage within GUI panels;.

a. images:transfer.percent (dbINT32) Percentage of image transferred to WS
(ccdDB_I T_STA PERC)

b. images:transfer.last (dbINT32) Last line transferred to WS (ccdDB_I T_STA LI NE)
c. shutter.status (*) (dbINT32) Shutter status (ccdDB_| T_STA SHTSTATUS)

d. exposures:exposure_l.timeRem  (dbDOUBLE) Remaining integration  time.
(ccdDB_STA TI MEREML)

e. failureWs (dbINT32) Stack Id for asynchronous errors occurring on WS (e.g. the disk is
full while transferring the image result of an exposure) (ccdDB_STA FAI LURE_W5).
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h.
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failureLcu (*) (dbINT32) Stack Id for asynchronous errors occurring on LCU (e.g. the
image read-out fails) (ccdDB_STA_FAI LURE_LCU).

temperature.message (*) (dbBYTES256) Message showing a summary of the status of
temperature sensors (ccdDB_STA TMPMESSAGE)

telemetry.message (*) (dbBYTES256) Message showing a summary of the status of
telemetry sensors (ccdDB_STA TELMESSAGE)

2.16.2 Public part of the CCD LCU database

1. Read/Write attributes

None

2. Read only attributes

a.
b.
C.

exposures:exposure_1.expStatus (dbINT32) Exposure status (ccdDB_STA EXPOSUREL).
exposures:exposure_l.expld (dbINT32) ID of exposure. (ccdDB_STA _EXPI D1)

images:process:window_1.ipXCen (dbDOUBLE) Error vector (x-component) from
centroiding calculation. Same for window_2 (ccdDB_| P<i ndex>_XCEN).

. images:process:window_1.ipYCen (dbDOUBLE) Error vector (y-component) from

centroiding calculation. Same for window_2 (ccdDB_| P<i ndex>_YCEN).

images:process:window_1l.ipCenVal (dbDOUBLE) Value of the pixel closest to the
computed centroid position. Same for window_2 (ccdDB_| P<i ndex>_CENVAL).

images:process:window_1.ipXMin (dbINT32) Horizontal position of pixel with
minimum intensity. Same for window_2 (ccdDB_I P<i ndex>_XM N).

images:process:window_1.ipYMin (dbINT32) Vertical position of pixel with minimum
intensity. Same for window_2 (ccdDB_| P<i ndex>_YM N).

. images:process:window_1.ipMinVal (dbDOUBLE) Minimum intensity. Same for

window_2 (ccdDB_| P<i ndex>_M NVAL).

images:process:window_1.ipXMax (dbINT32) Horizontal position of pixel with
maximum intensity. Same for window_2 (ccdDB_| P<i ndex>_XNVAX).

images:process:window_1.ipYMax (dbINT32) Vertical position of pixel with maximum
intensity. Same for window_2 (ccdDB_| P<i ndex>_YNAX).

images:process:window_1l.ipMaxVal (dbDOUBLE) Maximum intensity. Same for
window_2 (ccdDB_| P<i ndex>_NMAXVAL).

images:process:window_1.ipFlux (dbDOUBLE) Average pixel intensity value. Same for
window_2 (ccdDB_| P<i ndex>_FLUX).

. images:process:window_1.ipStdDev (dbDOUBLE) Pixels intensity standard deviation.

Same for window_2 (ccdDB_| P<i ndex>_STDDEV).

. images:process:window_1.ipNumPix (dbINT32) Total number of pixels with intensity

higher than 0 after background subtraction and thresholding. Same for window_2
(ccdDB_I P<i ndex>_NUWPI X).

images:process:window_1.ipSNR (dbDOUBLE) Estimated Signal-to-Noise Ratio. Same
for window_2 (ccdDB_I P<i ndex>_SNR).

images:process:window_1.ipBGnd (dbDOUBLE) Background intensity estimation.
Same for window_2 (ccdDB_| P<i ndex>_BGN\D).
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g. images:process:window_1.ipBGnd_SD (dbDOUBLE) Std Dev. on background intensity
estimation. Same for window_2 (ccdDB_I P<i ndex>_BGND_SD).

r. images:process:window_1.ipFWHM_X (dbDOUBLE) Object FWHM estimation along
X-axis. Same for window_2 (ccdDB_| P<i ndex>_FWHM X).

s. images:process:window_1.ipFWHM _Y (dbDOUBLE) Object FWHM estimation along Y-
axis. Same for window_2 (ccdDB_| P<i ndex>_FWHM Y).

2.17 Configuration and operational logs

The CCD sw logs the main operations it performs, using the VLT CCS Logging System, in FITS
format. Examples of logs produced by the CCD sw are given in section 3.9

According to the syntax specified in [5], the last part of the log message must contain a source mask,
in order to identify the sub-system the log is coming from. As CCD cameras are used in many
different sub-systems, this mask cannot be set by the CCD sw itself, but must be defined and set by
the sub-system using it. A script, to be executed once when configuring the CCD sw (see sections
4.6.6 and 4.6.10) and called ccdDcsSetLogMask.sh (see also section 3.3) is dedicated to this purpose.
Examples:

1. For SCCD:

$ ccdDcsSet LogMask. sh $CCDNAMVE $RTAPENV “ UVER'
2. For TCCD:

$ ccdDcsSet Logvask. sh- $CCDNAME $RTAPENV “ UT1AGA’

2.18 Examples for Technical CCD Camera

2.18.1 Usage of CCD technical cameras

The following example is a Sequencer script available on tape (file <TAPE>/CCD/ccdcon/ws/
test/ccdconTestTec.tcl).
In the following we consider the case of cameras used for auto-guiding (AG)

# Basic initialization of this application
# (register to CCS, fill in gvar array with definitions needed etc.)
ccdconTestInit Tec

# Set operational node to no sinulation
# (wite in W5 OLDB and run ccdDcsDbSave. sh)
ccdSet OpMobde $gvar (no_sin

[ ] R e R R R LR LR "
# (execute ccdDcsStart.sh script)
ccdCstart

[T I T "
# STANDBY (optional)

# ONLI NE

ccdOnLi ne
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puts " Load the conplete setup file defining all application defaults"
[T I e I I "
# I nportant, otherwi se CCD sw defaults would be used

ccdSendCmd SETUP "-expold $gvar (ccdEXP_NEXT) -file $gvar (setupFileDefaults)"

# Make sure that chip is clean

start W pe

sleep 3

st opW pe

set defTine 0.1; # default integration time for this deno

# Here tel escope, guide probe etc. should be positioned
puts ""
[T I e I I "
puts " Star acquisition"
puts " setup: Full frame, display and save in file"
[T I e I i "
askUser Ack
puts ""
# define SETUP for field acquisition
ccdSendCnd SETUP "-expold $gvar (ccdEXP_NEXT) -function \
$gvar (SETUP_EXP_TYPE) $gvar (ccdEXP_NORMAL_STR) \
$gvar (SETUP_TI ME_DEF) $def Ti me \
$gvar (SETUP_READ W NBX_1) 1\
$gvar (SETUP_READ W NBY_1) 1\
$gvar (SETUP_READ W NEN_1) F \
$gvar (SETUP_READ W NEN_2) F \
$gvar (SETUP_EXP_REPEAT) 1 \
$gvar ( SETUP_DI SPLAY) $gvar (ccdDl SPLAY_NAI NFRAME) \
$gvar (SETUP_TRAN DI SK) $gvar (ccdDl SK_UNCOWPRESS) \
$gvar (SETUP_TRAN _UCOM xccdconTest TecFul | . fits \
$gvar (SETUP_TRAN_RATE) 1"

# START exposure

set expold [ccdSendCnd START]

# WAIT for exposure conpl etion

ccdSendCmd WAIT "-expold $expold -waitMde Single"

send_to rtd autocut

puts "Look for brightest star in field"

ccdbj Bright "R, 3"

# Define brightest star as reference point and wi ndow around it
ccdDef i neW ndowBr i ght

puts ""
[T I e I i "
puts " Gui di ng | oop"
puts " setup: w ndow 20x20, centroiding, display and no save in file"
[T I e I i "
askUser Ack
puts ""
# Define SETUP for rapid guide | oop
ccdSendCnd SETUP "-expold $gvar (ccdEXP_NEXT) -function \
$gvar (SETUP_EXP_TYPE) $gvar (ccdEXP_NORMAL_STR) \
$gvar (SETUP_TI ME_DEF) $def Ti me \
$gvar ( SETUP_EXP_REPEAT) $gvar ( ccdREPEAT_FOREVER) \
$gvar (SETUP_READ W NBX_ 1) 1\
$gvar (SETUP_READ W NBY_1) 1\
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$gvar (SETUP_READ W NEN 1) T \

$gvar (SETUP_READ W NSX 1) $gvar(xStart) \

$gvar (SETUP_READ W NSY_1) $gvar(yStart) \

$gvar (SETUP_READ W NNX_1) $gvar (xSi ze) \

$gvar (SETUP_READ W NNY_1) $gvar (ySi ze) \

$gvar ( SETUP_READ W NEN 2) F \

$gvar (SETUP_PROC EXTR 1) T \

$gvar ( SETUP_PROC_CENT_1) $gvar (ccdCENTRO D_STANDARD_STR) \
$gvar (SETUP_PROC_UFCT_1) $gvar (i pUser Functi on) \
$gvar (SETUP_PROC_UBUF_1) $gvar (i pUserBuffer) \
$gvar (SETUP_PROC_XREF_1) $gvar (obj BrgX) \

$gvar (SETUP_PROC_YREF_1) $gvar (obj BrgY) \
$gvar ( SETUP_DI SPLAY) $gvar (ccdDl SPLAY_MAI NFRAMVE) \
$gvar (SETUP_TRAN_DI SK) $gvar (ccdDl SK_NONE) "

# START | oop

set expold [ccdSendCnd STARTAQG

send_to rtd autocut

# Ask user to acknow edge to stop the | oop
askUser Ack

# STOP | oop

ccdSendCnd STOP

# WAIT for | oop conpletion

ccdSendCmd WAIT "-expold $expold -waitMde G obal "

[T R e R R R R "
# (execute ccdDcsStop. sh script)
ccdShut down

# Term nate application
ccdconTest Exi t

2.18.2  Full Frame setup

The following setup is typically used by the Active Optics.

DET. EXP. TYPE "Normal "; # Type of exposure as known to the CCD sw
DET. EXP. NREP 1; # Single exposure

DET. READ. CLKI ND 1; # Index of clock pattern used

DET. QUT1. GAI NI ND 8; # Gain index for output

DET. WNL. U T1 30. 000; # user defined subintegration tine
DET. W N1. BI NX 1; # Binning factor in X

DET. W N1. BI NY 1; # Binning factor along Y

DET. DI SPLAY -1; # no real-tinme i mage display

DET. FRAM FI TSMID 0; # no data save on disk

DET. FRAM SAMPLE 1; # lImage sanpling on workstation

DET. FRAM XFERSYN T, # Inmage transfer synchronous

DET. FRAM TYPE "Normal "; # Type of frane

DET. W N1. ST "F'; # Full Frane

DET. W N1. BI AS "F'; # no bias frame subtraction perforned
DET. W N1. FLATF "F'; # no flat field division perforned
DET. W N1. M NVAX "F'; # no image extrema search perforned
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W N1. CENTRO D
W N1. | PFUNC
W N2. ST

W N2. Bl AS

W N2. FLATF

W N2. M NVAX

W N2. CENTRO D
W N2. | PFUNC

1 Window setup

T T

HHHHHHHR

no centroiding calcul ation

no User Function

Ful | Frane

no bias franme subtraction perforned
no flat field division perforned

no i mage extrema search perforned
no centroiding calcul ation

no User Function

The following setup is typically used by the TCS Autoguider/Field Stabilization.

DET. EXP. TYPE "Normal ";
DET. WN1. U T1 0. 010;
DET. EXP. NREP 0;
DET. EXP. W PETI M 0;
DET. READ. CLKI ND 1;
DET. QUT1. GAI NI ND 8;
DET. FRAM FI TSMID 0;
DET. DI SPLAY 0;
DET. W N1. Bl NX 1;
DET. W N1. BI NY 1;
DET. FRAM SAMPLE 1;
DET. FRAM TYPE "Normal ";
DET. FRAM XFERSYN "F;
DET. EXP. TI MEREP 1. 000000;
DET. WNL1. ST T
DET. W N1. STRX 209;
DET. W N1. NX 25;
DET. W N1. STRY 134;
DET. W N1. NY 25;
DET. WN1. CENTRO D "t hreshol d"
DET. W N1. BACKGND -1.000000;
DET. WN1. THRM N - 3. 000000;
DET. W N1. REFX 221.773;
DET. W N1. REFY 146. 590;
DET. W N1. M NMAX "F;
DET. WNL1. | PFUNC " None "
DET. WNL1. | PBUFF " None "
DET. W N1. Bl AS "F;
DET. W N1. FLATF "F;
DET. WNL. | PLLX 1;
DET. W N1. | PURX 1;
DET. WN2. ST "F;
2.18.4 2 Window setup

HFHEIFHFIFHHFEHFFEHFHEFEFHEHFEHEFEFTEEF SRR

Exposure type

user defined subintegration tine
infinite | oop

wi pe before each exposure

I ndex of clock pattern used

Gai n i ndex for output

No Data storage

real -tine image display frane ID
Bi nning factor along X

Bi nning factor along Y

| mmge sanpling on workstation
Type of frane

Asynchronous transfer

Ti me between two repeated exposures
One W ndow

Lower left pixel in X
# of pixels along X
Lower left pixel inY

# of pixels along Y

type of centroiding calculation
sky background

| ower threshold

X position of reference

Y position of reference

i mage extrema search perforned
user defined function nane
buffer variable in user function
bi as frame subtraction perforned
flat field division perforned
X offset frombottomleft for
X offset fromtop right for
W ndow 1 only

proc. sub-w ndow
proc. sub-w ndow

The following setup is typically used by the Astronomical Site Monitor in Seeing mode (DIMM).
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EXP. TYPE “Normal “;
EXP. NREP 800;
READ. CLKI ND 1
QUT1. GAI NI ND 8
FRAM FI TSMID 0
DI SPLAY 0;
1
1
0

Exposure type

nunber of repeated exposures

I ndex of clock pattern used

Gai n i ndex for output

Dat a st orage net hod

real -tinme inmage display frame ID
Bi nning factor along X

Bi nning factor along Y

| mage sanpling on workstation
Type of frane

Ti re between two repeated exposures
asynchronous i mage transfer

wi pe before starting exposure

If T, w ndow enabl ed

Lower left pixel in X

# of pixels along X

Lower left pixel inY

# of pixels along Y

type of centroiding calculation
X position of reference

Y position of reference

i mage extrenmm search perforned
user defined function nane
buffer variable in user function
bias frame subtraction perforned
flat field division perforned
sky background

| ower threshold

X offset frombottom|eft

Y offset frombottom|eft

X offset fromtop right

Y offset fromtop right

If T, w ndow enabl ed

Lower left pixel in X

# of pixels along X

Lower left pixel inY

# of pixels along Y

type of centroiding calculation
X position of reference

Y position of reference

i mage extrenmm search perforned
user defined function nane
buffer variable in user function
bias frame subtraction perforned
flat field division perforned
sky background

| ower threshold

W N1. Bl NX

W N1. Bl NY

FRAM SAMPLE 2
FRAM TYPE "Normal ";
EXP. TI MEREP 0. 00;
FRAM XFERSYN "F;
EXP. W PETI M 0;
W N1. ST T
W N1. STRX 158;
W N1. NX 31
W N1. STRY 125;
W N1. NY 30;
W N1. CENTRO D "t hr eshol d"
W N1. REFX 184. 00;
W N1. REFY 144. 00;
W N1. M NMVAX T
W NL. | PFUNC "asndi nUSR';
W N1. | PBUFF " None "
W N1. Bl AS "F;
W N1. FLATF "F;
W N1. BACKG\D - 1. 000000;
W N1. THRM N - 3. 000000;
W N1. | PLLX 1;
W NL. | PLLY 0;
W N1. | PURX 0;
W N1. | PURY 0;
W N2, ST T
W N2, STRX 200
W N2. NX 31
W N2. STRY 125
W N2. NY 30
W N2. CENTRA D "t hreshol d"
W N2. REFX 212.00;
W N2. REFY 144. 00;
W N2. M NVAX T
W N2. | PFUNC "asndi nJSR'
W N2. | PBUFF " None "
W N2. Bl AS "F;
W N2. FLATF "F;
W N2. BACKG\D - 1. 000000;
W N2. THRM N - 3. 000000;

SEEEEEREEEE R R R b e e e e e g

W N2. | PLLX 1; X offset frombottomleft

W N2. | PLLY 0; Y offset frombottomleft

W N2. | PURX 0; X offset fromtop right

W N2. | PURY 0; Y offset fromtop right

W NL. NDI T 1; # of subintegrations

W N1. ASUl T1 B All UTi as UT1 else as defined in UT
W NL. U T1 0. 010; user defined subintegration tine

#--- 0Q ---
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2.18.5  Multiple exposure setup

The following setup is typically used by the Astronomical Site Monitor in WaveFront Coherence
mode.

DET. EXP. TYPE "Multiple"; # Exposure type

DET. EXP. NREP 400; # nunber of repeated exposures

DET. READ. CLKI ND 1; # Index of clock pattern used

DET. QUT1. GAI NI ND 8; # Gin index for output

DET. FRAM FI TSMID 0; # Data storage nethod

DET. DI SPLAY 0; # real-tine image display frame ID

DET. W N1. BI NX 1, # Binning factor along X

DET. W N1. BI NY 1, # Binning factor along Y

DET. FRAM SAMPLE 10; # lImage sanpling on workstation

DET. FRAM TYPE "Normal "; # Type of franme

DET. EXP. TI MEREP 0.00; # Time between two repeated exposures

DET. FRAM XFERSYN "F*; # If T, imge transfer occurs synchronously
DET. EXP. W PETI M 0; # wipe before starting exposure in a |oop

DET. W N1. ST "T'; # If T, window enabl ed

DET. W N1. STRX 94; # Lower left pixel in X

DET. W N1. NX 32; # # of pixels along X

DET. W N1. STRY 1, # Lower left pixel inY

DET. W N1. NY 290; # # of pixels along Y

DET. W N1. CENTRO D "none ", # type of centroiding calculation

DET. W N1. REFX 128.00; # X position of reference

DET. W N1. REFY 207.00; # Y position of reference

DET. W N1. M NMVAX "F"; # image extrema search perforned

DET. W N1. | PFUNC "ccdi pWCE"; # user defined function nane

DET. W N1. | PBUFF " None " # buffer variable in user function

DET. W N1. BI AS "F"; # bias frame subtraction perfornmnmed

DET. W N1. FLATF "F'; # flat field division perforned

DET. W N1. BACKGND -1.000000; # sky background

DET. W N1. THRM N - 3.000000; # |ower threshold

DET. W N1. | PLLX 1; # X offset frombottomleft for proc. sub-w ndow
DET. W NL. | PLLY 0; # Y offset frombottomleft for proc. sub-w ndow
DET. W N1. | PURX 0; # X offset fromtop right for proc. sub-w ndow
DET. W N1. | PURY 0; # Y offset fromtop right for proc. sub-w ndow
DET. W N2. ST "T'; # If T, window enabl ed

DET. W N2. STRX 132; # Lower left pixel in X

DET. W N2. NX 32; # # of pixels along X

DET. W N2. STRY 1, # Lower left pixel inY

DET. W N2. NY 290; # # of pixels along Y

DET. W N2. CENTRO D "none ", # type of centroiding calculation

DET. W N2. REFX 128.00; # X position of reference

DET. W N2. REFY 207.00; # Y position of reference

DET. W N2. M NVAX "F"; # image extrenma search perforned

DET. W N2. | PFUNC " ccdi pWCE"; # user defined function nane

DET. W N2. | PBUFF " None " # buffer variable in user function

DET. W N2. BI AS "F'; # bias frame subtraction perforned

DET. W N2. FLATF "F'; # flat field division perforned

DET. W N2. BACKGND -1.000000; # sky background

DET. WN2. THRM N - 3.000000; # |ower threshold
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DET. W N2. | PLLX 1; # X offset frombottomleft for proc. sub-w ndow
DET. WN2. | PLLY 0; # Y offset frombottomleft for proc. sub-w ndow
DET. W N2. | PURX 0; # X offset fromtop right for proc. sub-w ndow
DET. W N2. | PURY 0; # Y offset fromtop right for proc. sub-w ndow
DET. WN1. NDI T 10; # # of subintegrations

DET. W N1. ASUI T1 "T"; # All UTi as UTLl else as defined in UTi

DET. READ. SHI FTYP "i dem " # Line shift type

DET. READ. SHI FT1 29; # Lines shifted between integration

DET. WNL. U T1 0.001; # user defined subintegration tinme

#--- 00 ---

2.19 Examples for Scientific CCD Camera

2.19.1 Usage of CCD scientific cameras

The following example is a Sequencer script available on tape (file <TAPE>/CCD/ccdcon/ws/
test/ccdconTestSci.tcl).

In the following we consider the case of an instrument not handling parallel exposures with the
same camera (see 2.2)

Ho o o o o o o o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o -
# Basic initialization of this application
# (register to CCS, fill in gvar array with definitions needed etc.)

ccdconTestlnit Sci

# Set operational node to no sinulation
# (wite in W5 OLDB and run ccdDcsDbSave. sh)
ccdSet OpMobde $gvar (no_si m

] L= T e i T "
# (execute ccdDcsStart.sh script)
ccdCst art

o]V R R T "
# STANDBY (optional)

# ONLI NE

ccdOnLi ne

puts " Load the conplete setup file defining all application defaults"”

] LR T e e T "
# lnportant, otherw se CCD sw defaults woul d be used

ccdSendCnd SETUP "-expol d $gvar (ccdEXP_NEXT) -file

$gvar (set upFi | eDefaul ts) "

set defTine 5.0; # default integration time for this deno
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puts "Attach to exp. status change event"
set evtld [ccdExpStatusAttach]
[ A I e e i "

puts ""
[0 S I I e I "
puts " First observation"
puts " setup: Full frame, display and save in file"
[0 S I I e I "
askUser Ack
puts ""
# Make sure that FITS file does not exist and create space for header
set fileNane xccdconTestSci Full.fits
fitsCreate $fil eNanme
# Send SETUP to TCS, ICS, DCS
# Here only to DCS for sinplicity
ccdSendCnd SETUP "-expol d $gvar (ccdEXP_NEXT) -function \
$gvar (SETUP_EXP_TYPE) $gvar (ccdEXP_NORMAL_STR) \
$gvar (SETUP_TI ME_DEF) $def Ti me \
$gvar (SETUP_READ W NBX 1) 1 \
$gvar (SETUP_READ W NBY_ 1) 1 \
$gvar (SETUP_READ W NEN 1) F \
$gvar (SETUP_READ W NEN_2) F \
$gvar (SETUP_EXP_REPEAT) 1 \
$gvar ( SETUP_DI SPLAY) $gvar (ccdDl SPLAY_MAI NFRAME) \
$gvar (SETUP_TRAN_DI SK) $gvar (ccdDl SK_UNCOWRESS) \
$gvar (SETUP_TRAN_UCOM) $fil eNane \
$gvar (SETUP_TRAN_RATE) 1"
# START exposure
set expold [ccdSendCnd START]
# Wait for integration started
ccdExpSt at usWai t $gvar (ccdEXP_I NTEGRATI NG
# Wait for integration conpletion
ccdExpSt at usWait $gvar (ccdEXP_READI NG " <"
# Collect FITS information fromICS, TCS etc.
fitsCreatelns $fil eNane
fitsCreateTel $fil eNanme
# Now | can start next SETUP to TCS, ICS and DCS
# Here only to DCS for sinplicity
set fileNameNext xccdconTestSciBin.fits
ccdSendCmd SETUP "-expold $gvar (ccdEXP_NEXT) -function \
$gvar (SETUP_READ W NBX_1) 2\
$gvar (SETUP_READ W NBY_1) 2\
$gvar (SETUP_TRAN_UCOM $fil eNameNext "
# Wait for exposure conpletion
send _to_rtd autocut
ccdExpSt at usWait $gvar (ccdEXP_COVPLETED) " <"
send _to_rtd autocut
# Merge DCS, TCS and ICS information in the image file
fitsMerge $fil eNanme
# Inform Archive
archive $fil eNane

puts "
DULS ™ = = = o = = e e e e e e e e e il "
puts " Second observation”
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puts " setup: Binned frane, display and save in file"
[0 F S I e e "
askUser Ack
puts ""
set fileName $fil eNameNext
# Make sure that FITS file does not exist and create space for header
fitsCreate $fil eName
# SETUP to TCS, ICS, DCS already sent before
# START exposure
set expold [ccdSendCnd START]
# Wait for integration started
ccdExpSt at usWai t $gvar (ccdEXP_|I NTEGRATI NG)
# Wait for integration conpletion
ccdExpSt at usWait $gvar (ccdEXP_READI NG " <"
# Collect FITS information fromICS, TCS etc.
fitsCreatelns $fil eNane
fitsCreateTel $fil eNane
# Now | can start next SETUP to TCS, |ICS and DCS
# Here only to DCS for sinplicity
set fileNaneNext xccdconTestSciWn.fits
ccdSendCnd SETUP "-expold $gvar (ccdEXP_NEXT) -function \
$gvar (SETUP_READ W NBX_ 1) 1\
$gvar ( SETUP_READ W NBY_1)
$gvar (SETUP_READ WNEN 1) T
$gvar (SETUP_READ W NNX_1) 1
$gvar (SETUP_READ W NNY_1) 1
$gvar (SETUP_READ W NSX 1) 1
$gvar (SETUP_READ WNSY_1) 1
T
1
1
1

-
—

—

$gvar ( SETUP_READ W NEN_2)
$gvar (SETUP_READ W NNX_2)
$gvar (SETUP_READ_ W NNY_2)
$gvar (SETUP_READ W NSX_2)
$gvar (SETUP_READ W NSY_2) 1
$gvar (SETUP_TRAN_UCOM) $fi | eNameNext "

# Wait for exposure conpletion

send_to rtd autocut

ccdExpSt at usWait $gvar (ccdEXP_COWPLETED) " <"

send_to rtd autocut

# Merge DCS information in the image file

fitsMerge $fil eName

# I nform Archive

archive $fil eNane

— OO0 —— 00 —
— —

puts ""
[0 F S I e e "
puts " Last observation"

puts " setup: 2 Wndows frame, display and save in file"
[0 F S I e e "
askUser Ack

puts ""

set fileName $fil eNanmeNext

# Make sure that FITS file does not exist and create space for header
fitsCreate $fil eName

# SETUP to TCS, ICS, DCS already sent before

# START exposure

set expold [ccdSendCnd START]

# Wait for integration started

ccdExpSt at usWai t $gvar (ccdEXP_|I NTEGRATI NG)
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# Wait for integration conpletion
cCcdExpSt at usWait $gvar (ccdEXP_READI NG " <"

# Collect FITS information fromICS, TCS etc.
fitsCreatelns $fil eNane

fitsCreateTel $fileNane

# Wait for exposure conpletion

send_to rtd autocut

ccdExpSt at usWait $gvar (ccdEXP_COWPLETED) " <"
send_to rtd autocut

# Merge DCS information in the image file
fitsMerge $fil eName

# I nform Archive

archive $fileNane

T i

# (execute ccdDcsStop. sh script)
ccdShut down

# Term nate application
ccdconTest Exi t
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3 REFERENCE

This chapter provides a detailed description of the CCD software programmatic interface, namely
functions, programs (including Command Definition Tables), scripts and include files, together
with various template files.

3.1 Functions

Functions provided by the CCD software are grouped in the library libccd.a, available on
Workstation only.

The functions provided by the CCD software to external software are:

1. ccdCheckSet up. It checks the validity of a complete setup and returns also some computed
values, such as the estimated read-out time.

2. ccdCet Cl Nane. It returns the name of the CCD Command Interface process.
3. ccdGet Conf . It returns all configuration values for the camera used.

The LCU Image Processing User Functions are located in the binary file ccdipUSR (automatically
loaded at boot time):

4. ccdi pAG: centroid calculation (IRAF-based algorithm)

This function recenters the processing window on the centroid of the image
5. ccdi pCV: centroid validation (multi-criterium check)

Thie function checks various image parameters against limits
6. ccdi pl QE: centroid & image quality estimation (SkyCat-based algorithm)

This function estimates the sky background and computes the second-order moment of the
intensity distribution, a 2D Gaussian fit delivers centroid and FWHM

7. ccdi pWCE : wavefront coherence estimation (Astronomical Site Monitor only)

This function processes the stripes obtained during a multiple exposure. It performs the
centroid calculation on each stripe.

The function ccdipUsrFuncTemplate is a template for LCU real-time image processing functions.

In addition, the library libccdObj.a provides functions specialized in the detection of objects within
images. They are:

1. ccdObj Al | . Detects objects in a frame from a FITS file and returns their location and intensity.

2. ccdCbj Bri ght . Detects objects in a frame from a FITS file and returns location and intensity
of the brightest one.

3. ccdObj A ose. Detects objects in a frame from a FITS file and returns location and intensity of
the closest one to a reference point.

4. ccdObj Di spl ay. Displays objects in a frame with Midas display.
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3.1.1 ccdCheckSetup(3)

NAME
ccdCheckSet up, ccdCheckSet upW ndow - Check a setup for a CCD canera

SYNOPSIS
#i ncl ude "ccd. h"

ccsCOVPL_STAT ccdCheckSet up (
ccdCONFI G *confi g,
CCdSETUP *set up,
CCdSETUPRES *results,
cCcSERROR *error

)

ccsCOVPL_STAT ccdCheckSet upW ndow (
ccdCONFI G *confi g,
CCcdSETUP *set up,
CcCdSETUPRES *results,
cCcSERROR *error

DESCRIPTION
These functions performa static check of the defined setup paraneters
agai nst the configuration. This check does NOT do any dynam ¢ check
agai nst the current state of the canera.
The check is stopped after the first error detection and the function
returns with FAI LURE.

ccdCheckSetup checks a conplete setup. It also returns val ues derived
fromthe setup paraneters.

ccdCheckSet upW ndow checks only the part of the setup concerning
the wi ndowed readout.

I'N config i nfornati on about canera configuration (see ccdGet Conf)
| NOUT setup structure containi ng exposure setup (see ccd. h)

(08)) results structure containing check results (see ccd. h)

QUT  error error structure

RETURN VALUES
SUCCESS i f everything OK
FAILURE if error occurs

EXAMPLES
#i ncl ude "ccd. h"

ccdCAMERA  camera = {"ccdFors", ccsLOCAL_ENV};
ccdCONFI G config;

ccdSETUP set up;

CCdSETUPRES results;

ccSERROR error;

i f (ccdGet Conf (&canera, &config, &error) == FAI LURE)

handl e failure
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fill in values in setup structure

if (ccdCheckSetup(&config, &setup, & esults, &error) == FAILURE)

{
. handl e failure
}
SEE ALSO
ccdGet Conf

Last change: 08/10/97-13:47
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3.1.2 ccdGetCIName(3)

NAME
ccdGet Cl Nanme - Get nanme of Conmand Interface Process for a CCD canera

SYNOPSIS
#i ncl ude "ccd. h"
voi d ccdGet Cl Nane( ccdCAMERANAME carner a,
cCcSPROCNAME pr ocNane)

DESCRIPTION
This function returns the nanme of the only CCD process conmmunicating
with external sw through the CCS nmessage systemto control a specific
CCD caner a.
IN canera nane of the camera used
QUT procNane name of the Conmand Interface process for canera used

RETURN VALUES
None

EXAMPLES
#i ncl ude "ccd. h"

CcCdCAMERA canera = {"ccdFors", ccsLOCAL_ENV};
ccsPROCESS ccdProcess;

ccdGet Cl Namre( caner a. nanme, ccdProcess);
ccdProcess is now set to "ccdconCl _ccdFors”

Last change: 08/10/97-13:47
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3.1.3 ccdGetConf(3)

NAME
ccdGet Conf - Get informati on about a CCD canera configuration
SYNOPSIS
#i ncl ude "ccd. h"
ccsCOWPL_STAT ccdGet Conf (ccdCAMERA *caner a,
ccdCONFI G *confi g,
CCSERROR *error)
DESCRIPTION

This function returns information concerning the configuration of a
CCD canera, which might be needed by software packages using the CCD sw.
IN canera structure containing the follow ng el enents:

nane nane of the canera used

envName nane of the CCS environnent where CCD software runs

It can be set to ccsLOCAL_ENV for |ocal env.

QUT config i nformati on about canera configuration
QUT error error structure

RETURN VALUES
SUCCESS i f everything K
FAILURE i f error occurs

EXAMPLES
#i ncl ude "ccd. h"
ccdCAMERA canera = {"ccdFors", ccsLOCAL_ENV};
ccdCONFI G confi g;
CCSERROR error;

i f (ccdGetConf(&camera, &config, &error) == FAI LURE)
{

handl e failure

Last change: 08/10/97-13:47

51
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3.14 ccdipAG(3)

NAME
ccdi pAG - Auto CGuiding (User Hook Function)

SYNOPSIS
#i ncl ude "ccd. h"
#i ncl ude "ccdi pAG h"

ccsCOVPL_STAT ccdi pAG (ccdl PI MAGE *i ng, ccdi pAGBUF *agb, ccsERROR *err)
DESCRIPTION

This function determ nes the Error Vector to the object contained

inthe image in the vicinity of the Reference Point:

- error vector

<i ng> I'N i mage to process

<agb> I NOUT AG data

<err> QuT error structure

The debug flag ccdDEBUG | P_USER (see ccdlinternal.h) nmay be set to trace

SEE ALSO
ccdi pl QE

Last change: 22/09/98-08: 26
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3.15 ccdipAG.h

/*******************************************************************************

* E.S.O - VLT project

* "@#) $ld: ccdi pAG h,v 1.56 1998/09/17 08:53:15 vltsccm Exp $"
* who when what

* pduhoux 27/05/98 created

*/

/*

EIE IR R R R I I R R I R R I R R R S R R R S R R R R S I R I R R I R R R R R S I O

* Auto Quiding : data structure & function prototype

#i f ndef CCDI P_AG H
#define CCDI P_AG H

#i fdef __cplusplus
extern "C' {
#endi f

t ypedef struct

{
vl t DOUBLE XxErr Vec, yErr Vec; /* error vector */

} ccdi pAGBUF;
ccsCOVPL_STAT ccdi pAG (ccdl PI MAGE *i ng, ccdi pAGBUF *agb, ccsSERROR *err);
#i fdef __cplusplus
}
#endi f

#endif /*! CCDI P_AG H¢/
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3.1.6 ccdipCV(3)

NAME

ccdi pCV - Centroid Validation
SYNOPSIS

#i ncl ude "ccd. h"

#i ncl ude "ccdi pCV. h"

ccsCOWVPL_STAT ccdi pCV (ccdl PI MAGE *i ng, ccdi pCVBUF *cvb, ccsERROR *err)
DESCRIPTION

This function checks the validity of the Centroid with respect
to the given validation criteria.

<i ng> I'N i mage to process
<cvb> | NOUT Centroid Validation limts
<err> ouTr error structure

If any of the validation criteriumis set to zero, the check agai nst
this criteriumis skipped.

<cvb->m nNunPi x> : mni mum nunber of valid pixels

<cvb->m nSNR> ©moni mum SNR

<cvb- >max FWHW> : maxi mumimage size in pixels

<cvb- >maxEl ongati on> : maxi num i mage el ongation in pixels (> 1)
<cvb->maxF f set > : maxi mum error vector length in pixels

Whenever a criteriumis not satisfied, the Intensity of the
centroid is set to ZERO

RETURN VALUES
SUCCESS al ways

SEE ALSO
ccdi pCentroi d

Last change: 22/09/98-08: 26
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3.1.7 ccdipCV.h

/*******************************************************************************

* E.S.O - VLT project

* "@#) $ld: ccdipCV.h,v 1.56 1998/09/17 08:53:16 vltsccm Exp $"
* who when what

* pduhoux 17/09/98 created

*/

/*

EIE IR R R R I I R R I R R I R R R S R R R S R R R R S I R I R R I R R R R R S I O

* Centroid Validation : data structure & function prototype

#i f ndef CCDI P_CV_H
#define CCDI P_CV_H

#i fdef __cplusplus
extern "C' {
#endi f

t ypedef struct
{
vl t 1 NT32 m nNunPi x;
vl t DOUBLE ni nSNR
vl t DOUBLE nmaxFWHM
vl t DOUBLE naxEl ongati on
vl t DOUBLE maxOffset;
} ccdi pCVBUF;

ccsCOVPL_STAT ccdi pCV (ccdl PI MAGE *i ng, ccdi pCVBUF *cvb, ccsSERROR *err);
#i fdef __cplusplus

}

#endi f

#endi f /*!1 CCDI P_CV_H*/
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3.1.8 ccdiplQE(3)

NAME
ccdiplQE - Image Quality Estinmation (User Hook Function)
SYNOPSIS
#i ncl ude "ccd. h"
#i ncl ude "ccdi pl QE. h"
ccsCOVPL_STAT ccdi pl G (ccdl PI MAGE *i ng, ccdi pl QEBUF *i geb, ccsERROR *err)
DESCRIPTION
This function deternmines the Inage Quality for the object contained
inthe image in the vicinity of the Reference Point:
- position
- FWHM on both axis
- orientation angle
- peak intensity
- backGroung intensity
Each value is given with Standard Devi ati on
The function ccdi pl E works on the 2D i nmage
<i ng> I'N i mage to process
<igeb> |NOUT | QE data
<err> ouT error structure
SEE ALSO

ccdi pAG

Last change: 22/09/98-08: 26
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3.1.9 ccdiplQE.h

/*******************************************************************************

* E.S.O - VLT project

* "@#) $ld: ccdiplQE h,v 1.56 1998/ 09/17 08:53:15 vltsccm Exp $"
* who when what

* pduhoux 27/05/98 created

*/

/*

EIE IR R R R I I R R I R R I R R R S R R R S R R R R S I R I R R I R R R R R S I O

* |mage Quality Estinmation : data structure & function prototype

#i f ndef CCDI P_| QE_H
#define CCDIP_I QE_H

#i fdef __cplusplus
extern "C' {
#endi f

t ypedef struct

{

vl t DOUBLE xMPos, xMPos_SD; /* mean X position */
vl t DOUBLE yMPos, yMPos_SD; /* mean Y position */
vl t DOUBLE xFWHM x FWHM SD; /* gauss fit X FWHM * [
vl t DOUBLE yFWHM yFWHM SD; /* gauss fit Y FWHM */
vl t DOUBLE bj Angl e, Obj Angl e_SD; /* orientation [degrees] */
vl t DOUBLE Obj Peak, Obj Peak SD; /* peak intensity */
vl t DOUBLE BGnd, BGhd_SD; /* back ground | evel */

} ccdi pl QEBUF;
ccsCOWPL_STAT ccdi pl @ (ccdl PI MAGE *i ng, ccdi pl GEBUF *i geb, ccsERROR *err);
#i fdef __cplusplus
}
#endi f

#endif /*1 CCDIP_| QE_H/
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3.1.10  ccdipWCE(3)

NAME
ccdi pWCE - Conpute the centroids on nulti-step w ndow
SYNOPSIS
#i ncl ude "ccd. h"
#i ncl ude "ccdi pWCE. h"
ccsCOVPL_STAT ccdi pWCE (ccdl Pl MAGE *i ng, ccdi pWCEBUF *wceb, ccsERROR *err)
DESCRIPTION
This function conputes for each stripe in the wi ndow
- the position of the center of mass (centroid / center of gravity)
- the nunber of valid pixels in the stripe
- raw intensity/pixel + sigma
- sky background estinmation/pixel + sigma
- SNR & FWHM esti mati ons
<i ng> I'N pointer to inmage description
<wceb> I NOUT WCE dat a
<err> ouTt error stack (unused)
FILES
None

ENVIRONMENT
None

RETURN VALUES
SUCCESS  al ways
FAILURE if the inmage data type should differ fromvltlINT8, vltlNT16
or vItFLOAT. This exceptional case is probably an advice of
nmenory corruption, or an indication that the application nay
have nodified the <ing> structure.

CAUTIONS
conpile with the "OPTIM ZE=9" option, in order to have better
per f or mances.

SEE ALSO
ccdi pBackground(!l), ccdipStatistic(l), ccdipCentroid(l)

Last change: 22/09/98-08: 26
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3.1.11  ccdipWCE.h

/*******************************************************************************

* E.S.O - VLT project

* "@#) $ld: ccdi pWCE. h,v 1.56 1998/09/17 08:53: 15 vltsccm Exp $"
* who when what

* pduhoux 27/05/98 created

*/

/*

EIE IR R R R I I R R I R R I R R R S R R R S R R R R S I R I R R I R R R R R S I O

* Wavefront Coherence Estimation : data structure & function prototype

#i f ndef CCDI P_WCE_H
#define CCDI P_WCE_H

#i fdef __cplusplus
extern "C' {
#endi f

t ypedef struct
{
/*
* This structure contains the results of the coherence node centroid
* conputation for one stripe:

*/
vl t DOUBLE flux; /* Raw Average ADC counts / pi xel */
vl t DOUBLE si gna; /* Standard-Deviation on the flux */
vl t DOUBLE BckGnd, BckGnd_SD; /* Back Ground estimation + Std Dev */
vl t DOUBLE XFVWHM y FWHM /[* X & Y FWHM on obj ect */
vl t DOUBLE SNR; /* Signal -to-Noise Ratio */
vl t I NT32 nunPi x; /* Nunber of valid pixels in inmage */
vl t DOUBLE cenVal , xCen, yCen; /* Location of Centroid relative */

/* to stripe LL corner */
} ccdi pSTRI PE;

t ypedef struct

{

/*

* This structure contains the results of the coherence node centroid
* conputation:

* - nunttripe : nunber of stripes

* - lenStripe : height of stripes

* - expTimeDef: expTine / stripe

* - expTime . effective expTinme / stripe

* - nunVal Pi x : nunber of valid pixels in each stripe

* (pix - bckGud) > thrMn

* When nore than 1 spot, forced to -1

* - XCen,yCen : coordinates of spot centroid relative to LL corner
* of the stripe.

*/

ccsTI MEVAL utcStart; /* UTC of first stripe */

vl t 1 NT32 nunst ri pe; /* Nunber of stripes */
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vl tINT32 | enStri pe; /* Height of stripes */
vl t DOUBLE | apTi ne; /* Effective Tine between stripe */
vl t DOUBLE expTi ne; /* Effective expTine/stripe */
ccdi pSTRIPE stripe[2][ccdMAXI NTEGR]; [/* Centroid / stripe / w ndow */

} ccdi pWCEBUF;
ccsCOVPL_STAT ccdi pWCE  (ccdl PI MAGE *ing, ccdi pWCEBUF *i geb, ccsERROR *err);
#i fdef _ cpl uspl us
Lendif

#endi f /*! CCDI P_WCE_H*/
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3.1.12  ccdipUsrFuncTemplate(3)

NAME
ccdi pUsr FuncTenpl ate - Tenplate for User-Defined |Inmage Processing Function

SYNOPSIS
#i ncl ude "ccd. h"

ccsCOWVPL_STAT ccdi pUsr FuncTenpl ate (
ccdl PI MAGE *i mage,
voi d *usrBuffer,
CCSERROR  *error

)

DESCRIPTION
This function logs the content of the <usrBuffer>, expected as a char ptr

<i nage> I NOUT pointer to inage description structure (see ccd. h).
<usrBuffer> |NOUT user defined |I/O buffer
<error> QUT error stack

The debug flag ccdDEBUG | P_USER (see ccdinternal.h) nmay be set to trace
the function progress.

Last change: 08/10/97-13:49
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3113  ccdObjAlI(3)

NAME
ccdOj All - Get all objects detected in an inmage

SYNOPSIS
#i ncl ude "ccd. h"
ccsCOWPL_STAT ccdObj Al l (char *file,
const ccdOBJMETHOD *net hod,
vItI NT32 *objectsN,
ccdOBJECT **obj ect s,
CCSERROR *error)

DESCRIPTION
This function uses the ccdM dasObj.prg on-line Mdas procedure to
determine the position of stars in an inmage stored in a FITS file.
This function assunes that a Mdas session is already running in
background and the pco process is active in the current CCS environnent.
The nenory space pointed by the paraneter "objects" is allocated by this
function. It is released with the next call.

IN file name of the FITS file contianing inmage
IN nmethod contai ns paraneters needed to find the objects
procld | D nunber (between 0 and 99) of the running M das

threshAbs if ccsTRUE, threshVal is interpreted as an absolute
threshol d val ue
if ccsFALSE, the threshold is conputed as threshval *
i mage standard devi ation
threshVal threshold val ue. The neani ng depends on the val ue of

t hr eshAbs
QUT objectsN nunber of objects detected
QUT objects array of objectsN el enments, each consisting of:
xPos | ocation of object along x axis
yPos | ocation of object along y axis
intensity intensity of object
QUT error error structure
FILES
The following working files are created by the M das procedure used.
n dasCbj 0001. bdf image in bdf format for M das

nm dasCbj 0001SKY.thl table containing internediate sky paraneters
m dasCbj 0001CAT.tbl table containing final object paraneters

ENVIRONMENT
HOST it must be defined to specify the |ocal machine

RETURN VALUES
SUCCESS i f everything OK
FAILURE i f sone error has been detected

EXAMPLES
#i ncl ude "ccd. h"

char i mageFil e[ 256] ;
ccdOBIJMETHOD net hod;
vl t 1 NT32 obj ectsN,
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ccdOBJECT *obj ects;
CCSERROR error;

strcpy(imageFile, "nyFile.fits");

met hod. procl d = 50;

met hod. t hr eshAbs = ccsFALSE;

met hod. t hreshVal = 3;

if (ccdj All (i mageFile, &mrethod, &objectsN, &objects, &error) != SUCCESS)

printf("Error. Exit\n");

return( EXI T_FAI LURE) ;

}

for (i=0; i<objectsN; i++)

{

printf("Cbject #%3d position X 96.2f Y 9%6.2f intensity 9. 2f\n",
i, objects[i].xPos, objects[i].yPos,
obj ects[i].intensity);

SEE ALSO
ccdOj Bright, ccdObj d ose
ccdj Di spl ay
ccdM dasBgSt art. sh
ccdM dasObj . prg
M das ROVAFI T package (M das Manual Vol ume B)
ccdTest vj for an exanple of application using it

Last change: 08/10/97-13:47
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3114  ccdObjBright(3)

NAME
ccdoj Bright - Get the brightest object detected in an inage

SYNOPSIS
#i ncl ude "ccd. h"
ccsCOWPL_STAT ccdObj Bright (char *file,
const ccdOBJMETHOD *net hod,
ccdOBJECT *obj ect,
CCSERROR *error)

DESCRIPTION
This function uses the ccdM dasQbj.prg on-line Mdas procedure to
determi ne the position of stars in an image stored in a FITS file and
returns position and intensity of the brightest one.
This function assunes that a Mdas session is already running in
background and the pco process is active in the current CCS environnent.

IN file name of the FITS file contianing inmage
IN  rmethod contai ns paraneters needed to find the objects
procld I D nunber (between 0 and 99) of the running M das

threshAbs if ccsTRUE, threshVal is interpreted as an absolute
threshol d val ue
if ccsFALSE, the threshold is conputed as threshval *
i mage standard devi ation
threshVal threshold val ue. The neani ng depends on the val ue of

t hr eshAbs

QUT obj ect i nfo about brightest object, consisting of:
xPos | ocation of object along x axis (-1 if no object found)
yPos | ocation of object along y axis (-1 if no object found)
intensity intensity of object (-1 if no object found)

QUT error error structure

FILES
The following working files are created by the Mdas procedure used.
m dasCbj 0001. bdf image in bdf format for M das

nm dasCbj 0001SKY. tbl table containing internediate sky paraneters
nm dasCbj 0001CAT. tbl table containing final object paraneters

ENVIRONMENT
HOST it nmust be defined to specify the local machine

RETURN VALUES
SUCCESS if everything OK
FAILURE i f sone error has been detected

EXAMPLES
#i ncl ude "ccd. h"

char i mageFil e[ 256] ;
ccdOBJMETHOD et hod;

ccdOBJECT obj ect;
CCSERRCR error;

strcpy(imageFile, "nyFile.fits");
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met hod. procld = 50;

net hod. t hr eshAbs = ccsFALSE;

net hod. t hreshval = 3;

if (ccdOojBright(inmgeFile, &rethod, &object, &error) != SUCCESS)
{

printf("Error. Exit\n");
return( EXI T_FAI LURE) ;

}
printf("Brightest Object position X 96.2f Y 96.2f intensity 9. 2f\n",
obj ect. xPos, object.yPos, object.intensity);

SEE ALSO
ccdj All, ccdnj C ose
ccdM dasObj . prg
M das ROVAFI T package (M das Manual Vol ume B)
ccdTest Obj for an exanple of application using it

Last change: 08/10/97-13:47
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3.1.15 ccdObjClose(3)

NAME
ccdOhj G ose - Get the closest object to a reference point in an i mage

SYNOPSIS
#i ncl ude "ccd. h"
ccsCOWPL_STAT ccdObj C ose(char *file,
const ccdOBJMETHOD *net hod,
ccdOBJECT *reference,
ccdOBJECT *obj ect,
CCSERROR *error)

DESCRIPTION
This function uses the ccdM dasObj.prg on-line Mdas procedure to
determine the position of stars in an inmage stored in a FITS file and
returns position and intensity of the one closest to the specified
ref erence position
This function assunmes that a Mdas session is already running in
background and the pco process is active in the current CCS environnent.

IN file name of the FITS file contianing inmage
IN nmethod contai ns paraneters needed to find the objects
procld | D nunber (between 0 and 99) of the running M das

threshAbs if ccsTRUE, threshVal is interpreted as an absolute
threshol d val ue
if ccsFALSE, the threshold is conputed as threshval *
i mage standard devi ation
threshVal threshold val ue. The neani ng depends on the val ue of

t hr eshAbs

QUT reference i nfo about reference position, consisting of:
xPos position along x axis
yPos position along y axis
intensity not used

QUT obj ect i nfo about cl osest object, consisting of:
xPos | ocation of object along x axis (-1 if no object found)
yPos | ocation of object along y axis (-1 if no object found)
intensity intensity of object (-1 if no object found)

QUT error error structure

FILES
The following working files are created by the Mdas procedure used
m dasCbj 0001. bdf image in bdf format for M das

nm dasCbj 0001SKY.tbl table containing internediate sky paraneters
nm dasCbj 0001CAT. tbl table containing final object paraneters

ENVIRONMENT
HOST it nmust be defined to specify the local machine

RETURN VALUES
SUCCESS if everything OK
FAILURE i f sone error has been detected

EXAMPLES
#i ncl ude "ccd. h"
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char imageFil e[ 256] ;
ccdOBIJMETHOD net hod,;
ccdOBJECT obj ect;
CCSERRCOR error;

strcpy(imgeFile, "nyFile.fits");
met hod. procld = 50;
met hod. t hr eshAbs = ccsFALSE;
met hod. t hreshval = 3;
ref erence. xPos = 200;
ref erence. yPos = 150;
if (ccdoj C ose(inmgeFile, &rethod, &reference, &object, &error)
I = SUCCESS)
{
printf("Error. Exit\n");
return( EXI T_FAI LURE) ;
}
printf("Cbject reference position X %.2f Y 9%.2f\n",
ref erence. xPos, reference.yPos);
printf("Qbject closest position X 96.2f Y 96.2f intensity 9. 2f\n",
obj ect. xPos, object.yPos, object.intensity);

SEE ALSO
ccdoj All, ccdnj C ose
ccdM dasObj . prg
M das ROVAFI T package (M das Manual Vol ume B)
ccdTest Obj for an exanple of application using it

Last change: 08/10/97-13:47
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3.1.16  ccdObjDisplay(3)

NAME
ccdOoj Display - Display the image anal ysed with all objects detected

SYNOPSIS
#i ncl ude "ccd. h"
ccsCOVPL_STAT ccdObj Di spl ay(char *file,
vl t U NT8 procld,
CCSERROR *error)

DESCRIPTION
This function uses the ccdDi spl ayM dasQoj . prg on-line Mdas procedure to
di splay the inage anal ysed with ccdObj All and show with circles the
| ocation of the objects found.

IN file name of the FITS file contianing inmage
IN procld I D nunber (between 0 and 99) of the running M das
QUT error error structure
FILES
The following working files are assuned to be present.
nm dasCbj 0001. bdf image in bdf format for M das

m dasCbj 0001SKY.tbl table containing internmediate sky paraneters
m dasCbj 0001CAT. tbl table containing final object paraneters

ENVIRONMENT
HOST it nust be defined to specify the local machi ne

RETURN VALUES
SUCCESS i f everything OK
FAILURE if sone error has been detected

EXAMPLES
#i ncl ude "ccd. h"

char imageFil e[ 256] ;
CCSERROR error;

strcpy(imageFile, "nyFile.fits");
if (ccdOojDisplay(imgeFile, 50, &error) != SUCCESS)

printf("Error. Exit\n");
return( EXI T_FAI LURE) ;

}

SEE ALSO
ccdOoj Al l
ccdDi spl ayM dasQbj . prg
M das ROVAFI T package (M das Manual Vol une B)
ccdTest Obj for an exanple of application using it
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Last change: 08/10/97-13: 47
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3.2 Programs

The name of all CCD processes within their respective environment is built as <program
name>_$CCDNAME.

The only program representing the Command Interface to external application software is ccdconCl,
which runs on Workstation. The corresponding process for the camera myccd is therefore
ccdconCl_myccd.

The script ccdDcsCdt.h, called within ccdDcsStart.sh, creates in SINTROOT/CDT (or $VLTROOT/
CDT) the CDTs for the CCD camera processes as symbolic links to the CDT of the respective
program (e.g. ccdconCl_myccd.cdt is created as symbolic link to ccdconCl.cdt).

3.2.1 Command Definition Table for program ccdconCl

//************************************************************************

/1 E.S.O - VLT project

/1

/1 "@#) $1d: ccdconCl.cdt,v 2.2 1998/09/10 14:24:39 vltsccm Exp $"

/1

/1 Command definition table for programccdconCl (main task W5 CCD software).
/1

/1 who when what

i e

/1 A Longinotti 14/ 11/94 First version

/1 C. Cumani 05/04/95 keywords reordered to follow FEB95 rel.

/1 A Longinotti 04/ 08/ 95 Updated according to I NS commopn sw specs 2.0
/1 A Longinotti 01/ 02/ 96 Uncomented PAR MAX REPETI TI ON for SETUP

/1 A Longinotti 04/ 06/ 96 OBJECTS, OBJBRGI, OBJCLGCS renoved (SPR960204)

/1 expol d renoved for CONT (SPR960292)

/1 A. Longinotti 12/07/96 added WAI'T

/1 A Longinotti 13/ 12/ 96 added STANDAL

/1 A Longinotti 16/ 12/ 96 added paraneter archive to STANDAL

/1 A Longinotti 17/01/97 default for param 'at' set to "now' (SPR960680)
/1 P. Duhoux 13/02/97 added param<literal> to STATUS & WAIT comuands
/1 for reply format specification

/1 P. Duhoux 14/ 02/ 97 added cnd ONLI NE = OPERATE ( SPR970045)

/1 P. Duhoux 12/03/97 added cnd STARTTL/ STOPTL and STARTTM STOPTM f or
/1 Tel emetry & Tenperature nonitoring

/1 P. Duhoux 12/ 03/ 97 added cnd OFF = PDOMN

/1 A Longinotti 18/ 04/ 97 I nproved description of DUWP ( SPRO60680)

/1 A. Longinotti 23/ 05/ 97 Added test conmand DEBUG

/1 P. Duhoux 04/ 03/98 I nproved description of STOP (SPR980004)

[/ P. Duhoux 12/08/98 I nproved description of BIAS, DI SPLAY, FLAT,

11l STARTAG & STARTLP ( SPR980415)

/1 P. Duhoux 12/ 08/ 98 Added conmand STPWAI T ( SPRO80004)

R e I e R
/1

PUBLI C_COMVANDS

/1
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/1 Standard application commands (see CCS User Manual)
/1

/1

COWAND= EXIT

SYNONYMS=

FORMAT= A

PARAMVETERS=

REPLY_FORMAT= A

HELP_TEXT =

Term nate the whole CCD sw

One reply only at end of execution

@

/1
/1 Standard I NS commands for DCS (see INS comon sw 2.0 04/ 05/ 95)
/1

COVWAND=  ABORT

SYNONYMS=

FORMAT= A

PARAMVETERS=
PAR_NAME= expol d
PAR_TYPE= | NTEGER
PAR_OPTI ONAL= YES
PAR_DEF_VAL= 0

REPLY_FORMAT = A

HELP_TEXT=

Abort exposure with | D <expold> (default |ast started exposure).

| mage data are | ost.

One reply only at end of execution

----> Currently paraneter expold ignored. Assuned always 0 <----

@

/1

COVMAND= CONT
SYNONYMS= conti nue

FORMAT= A

PARAVETERS=
PAR_NAME= at
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= " now'

REPLY_FORMAT = A

HELP_TEXT=

Conti nue a paused exposure at a given optional time. Default is 'now
The tine paraneter <at> shall conply | SO8601, ie YYYY- MW DDThh: nm ss. uuu
Avail able only for CCD equi pped with a shutter.

One reply only at end of execution

@

/1

COMVAND= DUwP
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SYNONYMS=

FORMAT= A

PARAVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Dunmp the last acquired inage to disk (same directory where all other images
are stored, see UM file nane as fromlast SETUP conmand subnitted).

Shoul d be used only for recovery purposes, after DCS got stuck or did not
succeed i n obtaining the inage.

One reply only at end of execution

@

/1

COWAND= END

SYNONYMS=

FORMAT= A

PARAVETERS=

REPLY_FORMAT = A

HELP_TEXT=

End the current exposure(s) and read out the data.
One reply only at end of execution

@

/1

COWAND= INT
SYNONYMS= initialize, initialization

FORMAT= A

PARAVETERS=
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

/1 PAR_DEF_VAL= "all"

PAR_MAX_REPETI TI ON= 999
REPLY_FORMAT = A
HELP_TEXT=
Initialize the functions contained in the |ist of arguments.
One reply only at end of execution

----> Currently paraneter function ignored. Assuned always "all" <----

@

/1

COWAND= OFF

SYNONYMs= of f

FORMAT= A

PARAVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Bring the systemto operational state LOADED
One reply only at end of execution

@

/1

COMVAND= OPERATE
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SYNONYMS= onl i ne

FORMAT= A

PARAMVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Bring the systemto operational state OPERATI NG=ONLI NE
One reply only at end of execution

@

/1

COMWWAND= ONLI NE

SYNONYMS= onl i ne

FORMAT= A

PARAMVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Bring the systemto operational state OPERATI NG=ONLI NE
One reply only at end of execution

@

/1

COWAND= PAUSE
SYNONYMS=
FORMAT= A
PARAMVETERS=
PAR_NAME= at
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR_DEF_VAL= "now'
REPLY_FORMAT = A
HELP_TEXT=
Pause an exposure at given optional tine. Default is 'now .
The tine paraneter <at> shall conply | SO8601, ie YYYY- M DDThh: nm ss. uuu
Avail able only for CCD equi pped with a shutter.
One reply only at end of execution

@

/1

COWAND= PDOMN

SYNONYMS= of f

FORMAT= A

PARAMVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Bring the systemto operational state LOADED
One reply only at end of execution

@

/1

COMVAND= PXQUERY
SYNONYM5=

FORVAT= A
PARAMETERS=
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PAR_NAME= wi ndow
PAR_TYPE= | NTEGER
PAR_OPTI ONAL= NO

PAR_MAX_REPETI TI ON= 4
REPLY_FORMAT = B
HELP_TEXT=
Query the raw val ue of one or nore pixels, given the detector coordinates
of the wi ndow.
One reply only at end of execution

----> W simulation only ! <----

@

/1

COVWAND= SELFTST
SYNONYMB= sel ft est

FORMAT= A

PARAVETERS=
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

/1 PAR_DEF_VAL= "all"

PAR_MAX_REPETI TI ON= 999
REPLY_FORMAT = A
HELP_TEXT=
Execute a self-test (sw and hw) of the function(s) specified
One reply only at end of execution

----> W simulation only ! <----
----> Currently paraneter function ignored. Assuned al ways

all" <----

@

/1

COWAND= SETUP

SYNONYMS=

FORMAT= A

PARAVETERS=
PAR_NAME= expol d
PAR_TYPE= | NTEGER
PAR_OPTI ONAL= YES
PAR_DEF_VAL= -1
PAR_NAME= file
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR_MAX_REPETI TI ON= 999
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

PAR_MAX_REPETI TI ON= 999

PAR_NAME= noMbve
PAR_TYPE= LOd CAL
PAR_OPTI ONAL= YES
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PAR_NAME= check
PAR_TYPE= LOd CAL
PAR_OPTI ONAL= YES
REPLY_FORMAT = A
HELP_TEXT=
Set-up the functions as |listed.
Paraneter expold: -1 = next exposure to start; 0 = | ast exposure started;

or current expold when exposure i s running.
One reply only at end of execution

----> Currently paraneter noMove ignored. A ways FALSE considered <----
----> Currently paraneter check ignored. A ways FALSE considered <----

The full list of setup keywords can be found in the file :
$I NS_ROOT/ SYSTEM COMWON SETUPFI LES/ DET/ ccdSet upConpl et e. det

@

/1

COMWAND= STANDBY

SYNONYMS=

FORMAT= A

PARAMVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Bring the systemto operational state STAND BY
One reply only at end of execution

@

/1

COWAND=  START

SYNONYMB=

FORMAT= A

PARAVETERS=
PAR_NAME= at
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= " now'

REPLY_FORVAT = A
REPLY_PARAMETERS=

PAR_NAME= expol d

PAR_TYPE= | NTEGER

PAR_DEF_VAL= 11
HELP_TEXT=

Start an exposure at given optional tine. Default is 'now .
The tine paraneter <at> shall conply | S08601, ie YYYY- MW DDThh: nm ss. uuu
One reply only when exposure started.

@

/1

COMVAND= STATUS
SYNONYM5=
FORVAT= A
PARAMETERS=
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PAR_NAME=
PAR _TYPE=
PAR_OPTI ONAL=
PAR DEF_VAL=

PAR_NAME=
PAR _TYPE=

PAR_OPTI ONAL=
PAR_MAX_REPETI Tl ON=

PAR_NAME=

PAR _TYPE=

PAR_OPTI ONAL=
REPLY_FORMAT = A
REPLY_PARAMETERS=

PAR_NAME=

PAR _TYPE=

PAR DEF_VAL=

PAR_NAME=
PAR _TYPE=
PAR_DEF_VAL=

expol d

| NTEGER
YES

0

function
STRI NG
YES

999

literal
LOGE CAL
YES

expSt at us
| NTEGER
0

funcSt at us
STRI NG

"DET. MODE 1 DET. STATE O DET. SHUT O DET. TELE O DET. TEMP 0"

DI SPLAY _FORMAT= "Exposure status %. Function(s) status %"

HELP_TEXT=

Get the status of the functions in the |list of argunents.

Paraneter function; currently inplenented:
DET. MODE
DET. STATE
DET. SHUT

NOT | MPLEMENTED YET: The | ast paraneter <literal > specifies the format of the enu-

nmer at ed types:

omtted : nuneric [default]
set . literal [nunerical values coded as strings]
@

/1

/1 Commands defined only by CCD sw

/1

/1

COWAND= Bl AS
SYNONYMB=
FORMAT= A
PARAVETERS=
PAR_NAME=
PAR _TYPE=
PAR_OPTI ONAL=
PAR DEF_VAL=
REPLY_FORMAT= A
REPLY_PARAMETERS=
PAR_NAME=
PAR _TYPE=
PAR DEF_VAL=
HELP_TEXT =

Start a bias exposure using the actual

at

STRI NG
YES
"now"

expol d
| NTEGER
0

setup with overl oaded keywords

at given optional tinme and save in LCU nenory as Bias image.
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The current setup is overloaded with the setup 'ccdCndBi as. det ' :

DET. EXP. TYPE "Dar k"; # Exposure type is DARK/ Bl AS
DET. EXP. NREP 1; # Singl e exposure

DET. FRAM TYPE "Bi as"; # Franme type is BIAS

DET. WNL. U T1 0.000; # Integration time is ZERO
DET. W N1. Bl AS F; # No bias correction

DET. W N1. FLATF F; # No flat field correction
DET. W N1. M NMAX F; # No search for extrema

DET. W N1. | PFUNC "None"; # No User-Defined IP function
DET. W N1. | PBUFF "None"; # No User-Defined data buffer
DET. W N1. CENTRQO D "none"; # No centroiding cal cul ation
DET. W N2. Bl AS F; # No bias correction

DET. W N2. FLATF F; # No flat field correction
DET. W N2. M NMAX F; # No search for extrema

DET. W N2. | PFUNC "None"; # No User-Defined IP function
DET. W N2. | PBUFF "None"; # No User-Defined data buffer
DET. W N2. CENTRQO D "none"; # No centroiding cal cul ation

The tine paraneter <at> shall conply | SO8601, ie YYYY- MW DDThh: nm ss. uuu
One reply only when exposure started

@

/1

COWAND= DI SPLAY

SYNONYMB=

FORMAT= A

PARAVETERS=
PAR_NAME= at
PAR _TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= " now'

REPLY_FORVAT = A
REPLY_PARAMETERS=

PAR_NAME= expol d

PAR_TYPE= | NTEGER

PAR_DEF_VAL= 0
HELP_TEXT=

Start an exposure using the actual setup with overl oaded keywords and
di splay the inmage on main RTD franme (frane ID 0).

The current setup is overloaded with the setup 'ccdCndFl at. det' :

DET. EXP. NREP 1; # Singl e exposure
DET. FRAM FI TSMID 0; # Image data is not saved on disk
DET. DI SPLAY 0; # Image data is display on RTD nmain frane

The tine paraneter <at> shall conply | S08601, ie YYYY- MW DDThh: nm ss. uuu
One reply only when exposure started

----> Currently paraneter "at

@

i gnored. Assuned al ways "now' <----

/1

COMVAND= ENHANCE
SYNONYM5=
FORVAT= A
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PARAVETERS=

REPLY_FORMAT = A

HELP_TEXT=

Do a bias subtraction and flat field division to |ast acquired inmage

---->Ws simulation only ! <----

@

/1

COWAND= FLAT

SYNONYMB=

FORMAT= A

PARAVETERS=
PAR_NAME= at
PAR _TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= " now'

REPLY_FORMAT= A
REPLY_PARAMETERS=

PAR_NAME= expol d

PAR_TYPE= | NTEGER

PAR_DEF_VAL= 0
HELP_TEXT =

Start one nornal exposure using the actual setup with overl oaded keywords
and save it in LCU nenory as Flat Field inage.

The current setup is overloaded with the setup 'ccdCndFl at . det

DET. EXP. TYPE "Nornmal "; # Exposure type is Nornal

DET. EXP. NREP 1; # Singl e exposure

DET. FRAM TYPE "FF"; # Frane type is FLAT

DET. W N1. Bl AS F; # No bias correction

DET. W N1. FLATF F; # No flat field correction
DET. W N1. M NMAX F; # No search for extrenma

DET. W N1. | PFUNC "None"; # No User-Defined IP function
DET. W N1. | PBUFF "None"; # No User-Defined data buffer
DET. W N1. CENTRO D "none"; # No centroiding cal culation
DET. W N2. Bl AS F; # No bias correction

DET. W N2. FLATF F; # No flat field correction
DET. W N2. M NMVAX F; # No search for extrenma

DET. W N2. | PFUNC "None"; # No User-Defined IP function
DET. W N2. | PBUFF "None"; # No User-Defined data buffer
DET. W N2. CENTRO D "none"; # No centroiding cal culation

The tine paraneter <at> shall conply |S08601, ie YYYY- MW DDThh: nm ss. uuu
One reply only when exposure started

@

/1

COWAND= GRAB
SYNONYMS= Gr abl nage

FORMAT= A

PARAMVETERS=
PAR_NAME= franeld
PAR_TYPE= | NTEGER

PAR_OPTI ONAL= YES
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PAR DEF_VAL= 0
PAR_NAME= file
PAR _TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= "grab.fits"
REPLY_FORMAT= A
HELP_TEXT =

Save the inmage currently being displayed on disk file in FITS fornat.
One reply only at end of operation

@

/1

COVMAND= STANDAL
SYNONYMsS= St andAl one

FORMAT= A

PARAMETERS=
PAR_NAME= on
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
PAR_NAME= archive
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

REPLY_FORMAT= A

HELP_TEXT =

It sets a flag, indicating if the CCD canera is used as stand-al one instrunent
or not (default not). If option '"on' is selected, FITS H ERARCH i nfo

is not witten in a separate file, but in the inmage file.

If option "archive' is selected, Archive is inforned when a new file is
conpl et ed.

One reply only when commands conpl et ed.

@

/1

COWAND= STARTAG
SYNONYMS= aut ogui de

FORMAT= A
PARAVETERS=
PAR_NAME= at
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= " now'
REPLY_FORMAT= A
HELP_TEXT =

Start an infinite | oop of repeated exposures using the actual setup
wi th overl oaded keywords at given optional tine.

The current setup is overloaded with the setup 'ccdCndStart Ag. det'

EXP. TYPE "Nornmal "; # Exposure type is Nornal

EXP. NREP 0; # Infinite | oop of exposures

. FRAM FI TSMID 0; # Image data is not saved on disk

W N1. CENTRO D "threshold"; # Centroiding cal cul ati on nethod

. W N1. BACKGND -1; # Estimate sky background on wi ndow corners
. WN1. THRM N - 3; # Threshold at 3 sigma of sky
. FRAM XFERSYN F; # Asynchronous i nage transfer

aufusgafg
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The tine paraneter <at> shall conply | SO8601, ie YYYY- MW DDThh: nm ss. uuu

An infinite loop is started, consisting of:

- Exposure using the actual setup with overl oaded keywords
- Conputation of error vector

- Storage of results in the LCU dat abase.

One reply only when exposure started

@

/1

COWAND= STARTLP
SYNONYMs= startl oop

FORMAT= A
PARAVETERS=
PAR_NAME= at
PAR _TYPE= STRI NG
PAR_OPTI ONAL= YES
PAR DEF_VAL= " now'
REPLY_FORMAT= A
HELP_TEXT =

Start an infinite | oop of repeated exposures using the actual setup
wi th overl oaded keywords at given optional tine.

The current setup is overloaded with the setup 'ccdCndStartLp. det':

DET. EXP. NREP 0; # Infinite | oop of exposures

DET. FRAM FI TSMID 0; # Inmage data is not saved on disk
The tine paraneter <at> shall conply |SO8601, ie YYYY- MW DDThh: nm ss. uuu
An infinite loop is started, consisting of:

- Exposure using the actual setup with overl oaded keywords
One reply only when exposure started

@

/1

COWAND = STARTWP

SYNONYMS = startw pe

FORMAT = A

PARAMVETERS =
PAR_NAME
PAR_UNI T
PAR_TYPE
PAR_RANCE =
PAR DEF_VAL = 0

REPLY_FORMAT = A

HELP_TEXT =

W pe chip(s) once or periodically. On each w pe cycle the chips are

wi ped as often as specified in DB attribute readout.nW pes without delay

in between. In case of periodic wiping the period is defined in DB attribute

readout . wi pePeri od.

Paraneter periodic: 1 = periodic wipe; 0 = one-shot only

Two replies: one as soon first wi pe has started, the other when

it has finished.

peri odi c

| NTEGER
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@

/1

COWAND = STCP

SYNONYMS =

FORMAT = A

PARAVETERS =

REPLY_FORMAT = A

HELP_TEXT =

Stop in an orderly way any on-going activity.

This command has little effect on single exposures.

For exposure |oop, the STOP takes effect at conpletion of the |ast
started exposure. Thus, when STOP returns the last reply, it does not inply
that the loop is conpleted. This check is achieved with the WAIT conmand.
The recomended sequence is STOP + WAIT 0, d obal (+ END)

One reply only at end of execution

@

/1

COWAND = STOPWP
SYNONYMS = st opwi pe

FORMAT =
PARAVETERS =
REPLY_FORMAT =
HELP_TEXT =
Stop in an order

A
A

ly way (let |ast

iteration conplete) a periodical
One reply only at end of execution

W pe

@

/1

COWWAND = WAI T

SYNONYMS =

FORMAT = A

PARAMETERS =
PAR_NAME= expol d
PAR_TYPE= | NTEGER
PAR_DEF_VAL= 0
PAR_NAME= wai t Mbde
PAR_TYPE= STRI NG
PAR_DEF_VAL= " Singl e"
PAR_NAME= literal
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES

REPLY_FORMAT = A

REPLY_PARAMETERS=
PAR_NAME= expSt at us
PAR_TYPE= | NTEGER
PAR_DEF_VAL= 0

/1 Two replies, one at beginning, the other at end of execution

HELP_TEXT =

Wait for exposure conpletion and returns exposure status
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Par aneter expold indicates the ID of exposure to wait for (see START).
0 neans: l|ast started exposure.

Par anet er wait Mode can have val ues:

"Single": wait until the current repetition is conpleted
"dobal": wait until all repetitions are conpl eted.

It nakes sense only if the setup paraneter DET. EXP.NREP is > 1.

NOT | MPLEMETED YET: The | ast paraneter <literal > specifies the format of the reply:
omtted: the reply is nunmeric [default]
set . the reply is literal [nunerical value coded as string]

@

/1

COWAND = STPWAI T
SYNONYMS = st pwai t

FORMAT = A
PARAMETERS =
PAR_NAME= expol d
PAR_TYPE= | NTEGER
PAR_DEF_VAL= 0
PAR_NAME= literal
PAR_TYPE= LOG CAL
PAR_OPTI ONAL= YES
REPLY_FORNMAT = A
REPLY_PARAMETERS=
PAR_NAME= expSt at us
PAR_TYPE= | NTEGER
PAR_DEF_VAL= 0

/1 Two replies, one at beginning, the other at end of execution

HELP_TEXT =

Stop exposure loop & Wait for exposure conpl etion and returns exposure status.
This command has little effect on single exposures.

For exposure |oop, the STPWAIT takes effect at conpletion of the |ast

started exposure. STPWAIT returns the last reply when the | ast exposure is
conpl eted. Equivalent to the sequence STOP + WAIT 0, d obal

Paranet er expold indicates the ID of exposure to wait for (see START).
0 neans: l|ast started exposure.

NOT | MPLEMETED YET: The | ast paraneter <literal > specifies the format of the reply:
omtted: the reply is nunmeric [default]
set . the reply is literal [nunerical value coded as string]

@

/1

COMVAND= STARTTL
SYNONYMS = tel enpn
FORMAT = A
PARAMETERS
PAR _NAME = peri od
PAR TYPE = | NTEGER
PAR DEF VAL = 0
REPLY_FORMAT = A
HELP_TEXT =
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Start nonitoring of telenmetry val ues
One reply only at end of execution

@

/1

COVWAND= STOPTL
SYNONYMS = tel stop

FORMAT = A
PARAVETERS =
REPLY_FORMAT = A
HELP_TEXT =

Stop nonitoring of telemetry val ues
One reply only at end of execution

@

/1

COVWMAND= STARTTM
SYNONYMS = t enpnon
FORMAT = A
PARAMETERS
PAR _NAME = period
PAR_TYPE = | NTEGER
PAR_DEF_VAL = 0
REPLY_FORMAT = A
HELP_TEXT =
Start nonitoring of tenperature val ues
One reply only at end of execution

@

/1

COWWAND= STOPTM
SYNONYMS = t npstop

FORMAT = A
PARAVETERS =
REPLY_FORMAT = A
HELP_TEXT =

Stop nonitoring of tenperature val ues
One reply only at end of execution

@

/1

MAI NTENANCE_COMVANDS

/1

/1 Standard application conmands (see CCS User

Manual )

/1

/1

COMVAND= BREAK

83
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SYNONYMS=

FORMAT= A

PARAMETERS=

REPLY_ FORMAT= A

HELP_TEXT=

Break execution of current conmand.

@

/1

COMVAND= KI LL
SYNONYMS=
FORMAT= A
PARAMETERS=
REPLY_ FORMAT= A
HELP_TEXT=

Kill this task
@

/1
/1 Standard I NS commands for DCS (see INS comon sw 2.0 04/ 05/ 95)
/1

/1
COWAND= DI SABLE
SYNONYMS=
FORMAT= A
PARAVETERS=
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES
/1 AL950804 Not al | owed wi th PAR_MAX_REPETI TI ON
/1 PAR_DEF_VAL= "all"

PAR_MAX_REPETI TI ON= 999
REPLY_FORMAT = A
HELP_TEXT=
Di sabl e access to one or nore CCD functions (e.g. shutter)
One reply only at end of execution

----> W simulation only ! <----

@

/1

COWAND= ENABLE

SYNONYMS=

FORMAT= A

PARAVETERS=
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

/1 PAR_DEF_VAL= "all"
PAR_MAX_REPETI TI ON= 999

REPLY_FORMAT = A

/1 One reply only at end of execution

HELP_TEXT=

Enabl es the access to the functions contained in the |ist of argunents.
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----> W simulation only ! <----

@

/1

COWAND= SI M
SYNONYMS= si nul ate, sinulation

FORMAT= A

PARAMVETERS=
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

/1 PAR_DEF_VAL= "all"

PAR_MAX_REPETI TI ON= 999
REPLY_FORMAT = A
HELP_TEXT=
Put the functions contained in the list of argunents into sinulation node.
One reply only at end of execution

----> Not inplenented yet <----
@

/1

COWAND= STOPSI M

SYNONYMS=

FORMAT= A

PARAMVETERS=
PAR_NAME= function
PAR_TYPE= STRI NG
PAR_OPTI ONAL= YES

/1 PAR_DEF_VAL= "all"
PAR_MAX_REPETI TI ON= 999

REPLY_FORMAT = A

HELP_TEXT=

Stop the simulation for the functions contained in the |list of argunents.

One reply only at end of execution

----> Not inplenented yet <----

@

/1

COMVAND= VERBGCSE

SYNONYMS=

FORMAT= A

PARAMETERS=
PAR_NAME= on
PAR_TYPE= LOd CAL
PAR_OPTI ONAL= YES
PAR_NAME= of f
PAR_TYPE= LOd CAL
PAR_OPTI ONAL= YES

REPLY_FORMAT = A

HELP_TEXT=

Set verbose node on/off. If no paraneter passed, return current verbose node
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One reply only at end of execution

---->Ws simulation only ! <----

@

/1

/1 Commands defined only by CCD sw

/1

/1

COVWAND= PRCCESS

SYNONYMS=

FORMAT= A

REPLY_FORMAT= A

HELP_TEXT =

Make pre-processing of |ast inage read.
One reply only at end of execution

---->Ws simulation only ! <----

@

/1

/1

COMVAND= VERSI ON
SYNONYMS=

FORMAT= A
REPLY_FORMAT= A
REPLY_PARAMETERS=

PAR_NAME= ccdVer si on

PAR_TYPE= STRI NG

PAR_DEF_VAL= "CCD SW si nul at ed"
HELP_TEXT =

Return current version of the CCD sw
One reply only at end of execution

@

/1

TEST_COVMANDS

/1

/1 Commands defined only by CCD sw

/1

/1

COVWAND= CONFI G

SYNONYMS= configure

FORMAT= A

REPLY_FORMAT= A

/1 One reply only at end of execution
HELP_TEXT =

Read again configuration of the system a change has been done
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----> Not inplenented yet <----
@

/1

COMWAND= DEBUG

SYNONYMS=

FORMAT= A

PARAMVETERS=
PAR_NAME= | evel
PAR_TYPE= | NTEGER
PAR_DEF_VAL= 0

REPLY_FORMAT= A

HELP_TEXT =

Defi ne debuggi ng | evel .

One reply only at end of execution

@

/1

/1
/1 _o0o_

87
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3.3 Scripts

The scripts available on Workstation are:
1. ccdInstall.sh. Installation of files needed by the CCD software for the camera used.
ccdDcsStart.sh. Cold Startup script.
ccdDcsWarmsStart.sh. Warm Startup script.
ccdDcsStop.sh. Shutdown script.
ccdDcesDbSave.sh. Save current CCD configuration.
ccdDcsScan.sh. Define scan table for CCD DCS part
ccdosScan.sh. Define scan table for CCD stand-alone part.
ccdMidasBgsStart.sh. Start a Midas background session.
. ccdMidasBgStop.sh. Stop a Midas background session.
10.ccdDcsWes.sh. Set values in the CCD OLDB for World Coordinates display.
11.ccdDcsSetLogMask.sh. Set source mask for FITS logs.

© ® N OO A WN
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3.31 ccdinstall.sh(1)

NAME
ccdinstall.sh - Install CCD files in I NS_ROOT

SYNOPSIS
ccdlnstall.sh <DbFile> [<ins_root_dir>]

DESCRIPTION
This shell script installs all files needed to run a CCD systemin the
root directory for the instrument it belongs to. Additionally, it
stores in the on-line database the values contained in configuration
files.

<DbFi | e> Name of the .dbcfg file in $VLTROOT/config containing DB
init val ues.
<ins_root _dir> root directory for the instrunent the CCD belongs to
Defaul t: $INS_ROOT (env. vari abl e)

FILES
$VLTROOT/ confi g/ ccd*. dbcf g
Files containing on-line database initialisation values for CCD systens
known.
For technical CCDs there is one file for each system avail able. They
nornmal |y do not need to be changed by the user. The nanme is
ccdTec<nn>. dbcfg whereby <nn> is the nunber of canera head.
Exanpl e: head nunber 21 ---> ccdTec2l. dbcfg
For scientific CCDs there is one file for each systemto be delivered.
They normally have to be checked and possibly nodified by experts of
the specific CCD system The nane is ccdSci<i d>. dbcfg whereby <id> is
a synbolic nanme of the system
Exanpl e: Fors CCD ---> ccdSci Fors. dbcfg

ENVIRONMENT
I NTROOT integration root directory
CCDNAME CCD canera nane
RTAPENV CCD Rtap environnent nane
I NS_ROOT default instrument root directory

RETURN VALUES

0 i f SUCCESS
1if FAILURE
EXAMPLES

> ccdlnstal | . sh ccdTec21. dbcfg $I NS_ROOT

Install all what needed for technical CCD head 21
> ccdlnstal | . sh ccdSci Fors. dbcfg

Install all what needed for Fors scientific CCD

SEE ALSO
I NS common sw specification
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3.3.2 ccdDcsStart.sh(1)

NAME
ccdDesStart.sh - startup of CCD DCS

SYNOPSIS
ccdDesStart.sh [<canera>] [<W5 env.>] [<LCU env.>] [<INS root>] [kill]

DESCRIPTION
This shell script perforns a startup of CCD DCS.
No CCD stand-al one nodule is started.
To be run once at startup only!
It perfornms the foll owi ng steps:
1 - Load dat abase configuration val ues on W5
2 - Run warm startup (ccdDcsWarnStart. sh)

<camer a> canera nane, also root point in DB (default env. var. CCDNAME)
<WS env.> nane of workstation environment (default env. var. RTAPENV)
If value is 0, no action on W5 part of CCD swis taken
<LCU env. > nane of LCU environnent (default env. var. CCDLENV)
If value is 0, no action on LCU part of CCD sw is taken
<INS root> | NS_ROOT environnent variable
Kill kill all already running processes before starting

ENVIRONMENT
I NTROOT integration root directory
CCDNAME default for canera nane (e.g. ccdFors)
RTAPENV default for W5 | ocal environnent (e.g. wel3)
CCDLENV default for LCU environnment (e.g |te25)
I NS_ROOT default root directory for instrument data

RETURN VALUES

0 if SUCCESS
1if FAILURE
CAUTIONS

If this script is run twice or nore, the system may not behave properly
any nore. In this case better to shutdown the whol e systemand restart it
agai n.

EXAMPLES
> ccdDcsStart.sh ccdFors wel3 |te25
Start the CCD DCS sw both at WS and LCU | evel
for camera "ccdFors", W5 environnent wtel3, LCU environnent |te25

> ccdDcsStart.sh ccdFors wel3 0
Start the CCD DCS sw at W5 | evel only
for canera "ccdFors", W5 environnent wel3

> ccdDcsStart.sh ccdFors wtel3 0 $I NS _ROOT kill
Kill and restart the CCD DCS sw at W5 | evel only
for camera "ccdFors", W5 environnent wel3

> ccdDcsStart.sh ccdFors 0 Ite25
Start the CCD DCS sw at LCU | evel only
for camera "ccdFors", LCU environnent |te25
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SEE ALSO
ccdDesSt op. sh ccdDesWarntart . sh

Last change: 21/09/98-11:41
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3.33 ccdDcsStop.sh(1)

NAME
ccdDesSt op. sh - shut-down CCD DCS

SYNOPSIS
ccdDcsStop. sh [ <canera>] [<W5 env.>] [<LCU env.>] [kill]

DESCRIPTION
This shell script perforns a shut-down of CCD DCS.
I f doess the follow ng steps:
1 - Verify if the main process is running.
2 - Try to termi nate CCD processes in a 'soft' way (comand EXIT)
3 - Try to terminate CCD processes in a 'hard" way (command KILL) (opt.)
4 - Disable scanning of data fromLCU to W5

<camer a> canera nane, also root point in DB (default env. var. CCDNAME)
<WE env.> nane of workstation environment (default env. var. RTAPENV).
If value is 0, no action on W5 part of CCD swis taken
<LCU env. > nane of LCU environnent (default env. var. CCDLENV)
If value is 0, no action on LCU part of CCD sw is taken
Kill kill all processes

ENVIRONMENT
CCDNAME default for canera nane (e.g. ccdFors)
RTAPENV default for W5 | ocal environment (e.g. wel3)
CCDLENV default for LCU environment (e.g |te25)

RETURN VALUES
0 if SUCCESS
1if FAILURE

CAUTIONS
The "kill" options should be used with care. By killing processes
"blindly', the systemcould renmain in a dangerous state. To be used
only to recover when the system gets stuck.

EXAMPLES
> ccdDcsSt op. sh ccdFors wtel3 |te25
Terminate in a 'soft' way the CCD sw both at WS and LCU | evel
for canmera "ccdFors", W5 environment wtel3, LCU environnent |te25

> ccdDcsSt op. sh ccdFors wtel3 |te25 kill
Terminate in a 'hard" way the CCD sw both at WS and LCU | evel
for canmera "ccdFors", W5 environnent wtel3, LCU environnent |te25

> ccdDcsSt op. sh ccdFors wtel3 0 kill
Terminate in a 'hard way the CCD sw at W5 | evel only
for camera "ccdFors", W5 environnent wel3

> ccdDcsSt op. sh ccdFors 0 |te25

Terminate in a 'soft' way the CCD sw at LCU level only
for canera "ccdFors", LCU environnent |te25

SEE ALSO
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ccdDesStart.sh, ccdDesKill. sh

Last change: 21/09/98-11:41
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3.34 ccdDcesDbSave.sh(l)

NAME
ccdDcsDbSave. sh - Save CCD dat abase val ues into backup file

SYNOPSIS
ccdDcsDbSave. sh [ <canera>] [<env>] [<file>]

DESCRIPTION
This shell script reads sone values fromthe CCD W5 dat abase and
stores theminto <file> using the utility dbBackup

<canera> canera nane, also root point in DB (default env. var. CCDNAME)
<env> environment where to read from (default env. var. RTAPENV)
<file> nane of backup file

(default I NS_ROOT/ SYSTEM COVMON CONFI GFI LES/ <caner a>. dbcf g)

FILES
ccdConfig.inp input file for utility dbBackup

ENVIRONMENT
CCDNAME  default for canera nane (e.g. ccdFors)
RTAPENV  default environnment (e.g.wel6)
INS_ROOT default for instrument root directory

RETURN VALUES
0 if SUCCESS
1 if FAILURE

EXAMPLES
ccdDcsDbSave. sh ccdFors wtel6 $I NS_ROOT/ SYSTEM COVMON CONFI GFI LES/ ccdFor s. dbcf g

SEE ALSO
dbBackup

Last change: 21/09/98-11:41
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3.35 ccdDcsScan.sh(1)

NAME
ccdDecsScan. sh - configure the DB val ues to be scanned from LCU for CCD DCS

SYNOPSIS
ccdDcsScan. sh [ <canmera>] [<W5 env.>] [<LCU env.>] [<option>]

DESCRIPTION
This shell script configures the Scan Systemto retrieve DB val ues
for the CCD LCU to W5

<camera> canera nane, also root point in DB (default env. var. CCDNAME)
<W5 env.> nane of workstation environnent (default env. var. RTAPENV)
<LCU env.> nane of LCU environnent (default env. var. CCDLENV)

<opti on> a add entries to scan |ist
c clean entries fromscan |ist
d di sabl e scanning fromthe LCU
e enabl e scanning fromthe LCU

default: a

ENVIRONMENT
CCDNAME default for canera nane (e.g. ccdFors)
RTAPENV default for W5 | ocal environment (e.g. wel3)
CCDLENV default for LCU environnment (e.g |te25)

RETURN VALUES

0 if SUCCESS
1if FAILURE
CAUTIONS

1- It is assuned here that CCD branch in the LCU database is attached
directly to the root point (not a sub-point of sonething else).

2 - If this script is run twice or nore, the system may not behave properly
any nore. In this case better to shutdown the whole systemand restart
it again.

EXAMPLES

ccdDcsScan. sh ccdFors wel3 |te25

Add entries for LCU Ite25 and W56 wtel3 canera ccdFors
ccdDcsScan. sh ccdFors wel3 Ite25 ¢

Clean entries for LCU |te25 and W6 w el3 canera ccdFors
ccdDcsScan.sh 0 wel3 Ite25 d

Di sabl e scanning fromLCU Ite25 to W5 wel3
ccdDcsScan.sh 0 wel3 Ite25 e

Enabl e scanning fromLCU [te25 to W5 wel3

Last change: 21/09/98-11:41
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3.3.6 ccdosScan.sh(1)

NAME
ccdosScan. sh - configure the DB values to be scanned from LCU for CCD OS

SYNOPSIS
ccdosScan. sh [<camera>] [<W5 env.>] [<LCU env.>] [<option>]

DESCRIPTION
This shell script configures the Scan Systemto retrieve DB val ues
fromthe CCD LCU to WS (stand-al one part only).

<canmera> canera nane, also root point in DB (default env. var. CCDNAME)
<W5 env.> nane of workstation environnent (default env. var. RTAPENV)
<LCU env.> nane of LCU environnent (default env. var. CCDLENV)

<opti on> a add entries to scan list
c clean entries fromscan |ist
d di sabl e scanning fromthe LCU
e enabl e scanning fromthe LCU

default: a

ENVIRONMENT
CCDNAME default for canera nane (e.g. ccdFors)
RTAPENV default for W5 |ocal environment (e.g. wel3)
CCDLENV default for LCU environnent (e.g |te25)

RETURN VALUES

0 if SUCCESS
1 if FAILURE
CAUTIONS

1 - It is assuned here that CCD branch in the LCU database is attached
directly to the root point (not a sub-point of something else).

2 - If this script is run twice or nore, the system nmay not behave properly
any nore. In this case better to shutdown the whol e systemand restart
it again.

EXAMPLES

ccdosScan. sh ccdFors wtel3 |te25

Add entries for LCU Ite25 and W56 wtel3 canera ccdFors
ccdosScan. sh ccdFors wel3 Ite25 ¢

Clean entries for LCU Ite25 and W6 w el3 canera ccdFors
ccdosScan. sh ccdFors wel3 Ite25 e

Enabl e entries for LCU Ite25 and W5 wt el3 canera ccdFors

SEE ALSO
ccdDcsScan. sh

Last change: 21/09/98-11:45
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3.3.7 ccdMidasBgStart.sh(1)

NAME
ccdM dasBgStart.sh - start a M das background session and pco

SYNOPSIS
ccdM dasBgStart.sh [<unit |D>]

DESCRIPTION
This shell script starts a Mdas session in background node
and the VLT pco programto conmunicate with it.
<unit ID>is the Mdas unit (00 to 99) to be started. Default

ENVIRONMENT
RTAPENV current |ocal environnment used
HOST nane of host conputer

EXAMPLES
> ccdM dasBgStart. sh

50

Start pco and Background M das session with default unit 50.

> ccdM dasBgStart.sh 51
Start pco and Background M das session with unit 51.

SEE ALSO
ccdM dasBgSt op. sh

Last change: 08/10/97-13:47
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3.38 ccdMidasBgStop.sh(1)

NAME
ccdM dasBgSt op. sh - stop a M das background session

SYNOPSIS
ccdM dasBgSt op. sh [<unit | D>]

DESCRIPTION
This shell script stops a Mdas session running in background node.
<unit ID>is the Mdas unit (00 to 99) to be stopped. Default : 50

ENVIRONMENT
HOST name of host computer

EXAMPLES
> ccdM dasBgSt op. sh
St op Background M das session default unit 50.

> ccdM dasBgSt opt . sh 51
St op Background M das session unit 51.

SEE ALSO
ccdM dasBgStart. sh

BUGS
Currently there are problenms with resource rel easi ng when one tries
to termnate a M das background session (SPR 960690).
This script just brings back the background M das session to
f or egr ound.

Last change: 08/10/97-13:47
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3.3.9 ccdDcesWes.sh(1)

NAME
ccdDcsWs. sh - Set World Coordi nate values in O.DB for CCD canera

SYNOPSIS
ccdDcsWs. sh <canera> <WS env. > <xref pi x> <yref pi x>
<secpi x> <rot at e> <equi hox> <epoch> <proj >

DESCRIPTION
This shell script wites in the W5 CCD OLDB the val ues of attributes
related to the display of World Coordinates with rtd.
It is meant as a utility to applications having to configure the
WCS paraneters for the camera used.

<caner a> canera nane, also root point in DB

<W5 env. > nanme of workstation environnent

<xr ef pi x> X Coordi nate of Reference Pixel

<yr ef pi x> Y Coordi nate of Reference Pixel

<secpi x> Nurmber of arcseconds per pi xel

<r ot at e> Rot ati on angle (clockw se positive) in degrees
<equi nox> Equi nox of coordi nates, 1950 and 2000 supported
<epoch> Epoch of coordinates, used for FK4/FK5 conversion
<proj > Proj ection

RETURN VALUES

0 if SUCCESS
1if FAILURE
EXAMPLES

> ccdDcsWs. sh ccdTEC wt ccds 200.0 145.0 0.3 0.0 1950 0.0 PI XEL
Ref er ence pi xel [200.0; 145. 0]
Each pi xel covers 0.3 arcseconds
Rotation angle is 0.0 degrees
Equi nox of ccordi nates set to 1950
Epoch of ccordinates set to 0.0
Projection set to Pl XEL

SEE ALSO
rtdl mageEvent. h for nore informati on about paraneters nmeani ng and
possi bl e val ues

Last change: 21/09/98-11:41
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3.3.10 ccdDcsSetLogMask.sh(1)

NAME
ccdDcsSet Loghvask. sh - Set FITS | ogging mask in OLDB for CCD canera

SYNOPSIS
ccdDcsSet Loghvask. sh <canera> <W5 env. > <l ogMask>

DESCRIPTION
This shell script wites in the W5 CCD OLDB the value of the attribute
related to the FITS | ogging of main info.
An update of the $I NS_ROOT/ SYSTEM COMMON CONFI GFI LES/ <camer a>. dbcfg file
is performed. As well a snap of the W6 CCD OLDB i s nade.
It is meant as a utility to applications having to configure the
| ogMask paraneter for the canera used.

<caner a> canera nane, also root point in DB
<W5 env. > nane of workstation environnent
<l ogvask> Mask for FITS | oggi ng

RETURN VALUES
0 if SUCCESS
1if FAILURE

EXAMPLES
> ccdDcsSet LogMask. sh ccdAGA wut 1t cs UT1AGA
FI TS Logs [ UT1AGA]

Last change: 21/09/98-11:41
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3.4

GUI classes

The following GUI classes, built with the VLT panel editor (see [22]) for being used within bigger
application panels, are included in the library libccdGuiPublic.tcl:

1.
2. ccdlpStatus_uifClass. It displays the status of the real-time image processing on LCU.

3.

4. ccdReadoutSetup_uifClass. It displays the readout setup definitions of the running exposure

ccdExpStatus_uifClass. It displays the status of an exposure.

ccdExpSetup_uifClass. It displays the main setup definitions of the running exposure.
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34.1 ccdExpStatus_uifClass(1)

NAME
ccdExpStatus_uifd ass - GJ class for CCD exposure status display

Application panels who intend to use this class, must register to the
library libccdCui Public.tcl.

Al'l database attributes defined within this class are relative to the
root point of the canmera used. Therefore, when inporting an instance of
this class in a panel, the Database Current Wrking Point nust be set
accordingly. For exanple, if the canmera used is called "nyccd", then
the CWP has to be <alias>nyccd.

Note 1: The class shows the contents of the Whrkstation on-1ine database.
The CCS Scan System must be enabl ed and working in order to
retrieve the correct values fromthe CCD LCU.

Note 2: The class works only with exposures under the point
exposur es: exposure_1

APPLICATION AREA
This class displays only output fields.
In the order fromtop to button, left to right:

"Exposure status”
String showi ng the current exposure status (updated on change).

"Remai ning tine (sec)”
Remai ning integration tine (sec) (updated on polling).

"Loop count™
Current repetition of the defined exposure (updated on polling).

BUGS
The attributes updated with a polling mechani smhave a fixed polling rate.
The change of val ues, although faster in the database, nmight be shown on
the panel with some delay (up to 2 seconds).

Last change: 08/10/97-14:56



CCD Detectors Control Software User Manual - 1.6 VLT-MAN-ESO-17240-0672 105

3.4.2 ccdIpStatus_uifClass(1)

NAME
ccdlpStatus_uifC ass - QU class for CCD i nage processing status display

Application panels who intend to use this class, nmust register to the
library libccdGui Public.tcl.

Al'l database attributes defined within this class are relative to the
poi nt i mages: process relative to the root point of the canera used.
Therefore, when inporting an instance of this class in a panel, the
Dat abase Current Wirking Point nust be set accordingly.

For exanple, if the camera used is called "nyccd", then

the CWP has to be <alias>nyccd:imges: process.

Not e: The cl ass shows the contents of the Wrkstation on-1ine database.
The CCS Scan System nust be enabl ed and working in order to
retrieve the correct values fromthe CCD LCU.

APPLICATION AREA
This class displays only output fields.
In the order fromtop to button, left to right:

n M n||
M ni mum pi xel val ue over the image (updated on polling).

" NVBX"
Maxi mum pi xel val ue over the image (updated on polling).

" Aver age"
Aver age pi xel val ue over the image (updated on polling).

"Si gma"
St andard devi ati on of pixel values over the inmage (updated on polling).

"# of pixels"
Number of pixels above threshold (updated on polling).

"X-Err"
X conponent of the error vector conputed by the centroiding
al gorythm on LCU (updated on polling).

"Y-Err"
Y conponent of the error vector conputed by the centroiding
al goryt hm on LCU (updated on polling).

"Intensity"
Intensity of the pixel closest to the centroid position conputed
on LCU. If set to O, it indicates that no object has been detected.
(updated on polling).

BUGS
The attributes updated with a polling mechani smhave a fixed polling rate.
The change of val ues, although faster in the database, m ght be shown on
the panel with sone delay (up to 2 seconds).

Last change: 08/10/97-13:55
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3.4.3 ccdExpSetup_uifClass(1)

NAME
ccdExpSetup_uifC ass - QU class for CCD exposure setup display

Application panels who intend to use this class, nmust register to the
library libccdGui Public.tcl.

Al'l database attributes defined within this class are relative to the
root point of the canera used

Therefore, when inporting an instance of this class in a panel, the
Dat abase Current Wirking Point nust be set accordingly.

For exanple, if the camera used is called "nyccd", then

the CWP has to be <alias>nyccd

Not e: The cl ass shows the contents of the Whrkstation on-1ine database
The CCS Scan System nust be enabl ed and working in order to
retrieve the correct values fromthe CCD LCU

APPLICATION AREA
This class displays only output fields.
In the order fromtop to button, left to right:

"Ti me(sec)"
Exposure time in seconds as defined by the user

"Repetitions”
Number of times the same exposure has to be repeated. A value of O
nmeans that the exposure has to be repeated forever until a STOP
command i s issued

"File"
File where the |l ast inmage has been saved.

Last change: 08/10/97-13:55
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3.4.4 ccdReadoutSetup_uifClass(1)

NAME
ccdReadout Setup_ui fC ass - GQUJ class for CCD readout setup display

Application panels who intend to use this class, must register to the
library libccdCui Public.tcl.

Al'l database attributes defined within this class are relative to the
root point of the canera used.

Therefore, when inporting an instance of this class in a panel, the
Dat abase Current Working Point nust be set accordingly.

For exanple, if the canera used is called "nyccd", then

the CWP has to be <alias>nyccd.

Not e: The class shows the contents of the Wrkstation on-1ine database.
The CCS Scan System nust be enabled and working in order to
retrieve the correct values fromthe CCD LCU.

APPLICATION AREA
This class displays only output fields.
In the order fromtop to button, left to right:

" Speed"
Readout speed as defined by the user

" Bi nni ng"
NG
Hori zontal binning factor as defined by the user
"y
Vertical binning factor as defined by the user
"W ndow'
n g
W ndow i ndex followed by field indicating if the wi ndow is enabled
(YES) or not (NO
"Di X"
Hori zontal w ndow size
"“Di "
Vertical w ndow size
"FirstX"
Hori zontal coordi nate of wi ndow | ower |eft corner
"FirstY"
Vertical coordinate of w ndow | ower |eft corner

Last change: 08/10/97-13:55
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3.5 Include files

All definitions needed by applications using the CCD software are contained in the file ccd.h.

It includes the files ccdDbPublic.h, which contains definitions of public database points/attributes,
ccdErrors.h, which contains the CCD error codes, and ccdObj.h, which contains the definitions used

by the library libccdObj.a.
These files only are considered public and must be used by external applications.

Other include files are installed as well, since they are needed by more than one CCD software
modaule; nevertheless they are considered as private files to the CCD software: external applications
are not allowed to use information contained in them, and therefore they are not documented in

this section.

35.1 ccd.h

/*************************************************************************

E. SO -

pduhoux
pduhoux
al ongi no
al ongi no
al ongi no
pduhoux
al ongi no
pduhoux
al ongi no
al ongi no
al ongi no
pduhoux
pduhoux
pduhoux

pduhoux
pduhoux

pduhoux
pduhoux
pduhoux
pduhoux

L S S T I R S R N . S N R N N N N N N N N R . R I

"@#) $ld:

VLT proj ect

24/ 07/ 95
17/ 08/ 95
18/ 08/ 95
23/ 08/ 95
24/ 08/ 95

31/ 08/ 95
04/ 09/ 95
29/ 09/ 95
30/ 01/ 96
07/ 03/ 96
24/ 05/ 96
10/ 06/ 96
09/ 07/ 96
12/ 07/ 96
22/ 07/ 96
09/ 10/ 96
11/11/96
15/ 11/ 96
13/ 12/ 96
16/ 12/ 96
17/ 01/ 97
12/ 02/ 97
04/ 03/ 97

12/ 03/ 97
12/ 03/ 97

13/ 03/ 97
14/ 03/ 97
16/ 04/ 97
02/ 06/ 97

ccd. h,v 2.4 1998/09/18 08:57:18 vltsccm Exp $"

created

ccdCAMERANAME LEN noved from ccdlnternal . h

SETUP paraneters noved fromccdlnternal.h and nodified
added ccdSETUPRES and ccdCheckSet up

added ccdW NDOW and ccdSETUP

nodi fied macro for comrands (added CVD in front)
added ccdFlI TSH ERSUFF

ccdCGet I ndexFrom d noved from ccdlnternal . h

ccdbDat abase. h replaced with ccdDbPublic. h

added definitions for comrand paraneters

renoved 'const' from prototypes

added WAI T nodes

noved from nodul e ccdcon to ccd

added ccdl P_NO USER FUN and ccdl P_NO _USER_BUF

added ccdCVMD WAI' T

added doTransfer/doProcess flags in ccdSETUPRES

DET. FRAM TYPE DET. FRAM Bl AS DET. FRAM FLATF i npl enment ed
added setup paranmeters to ccdl Pl MAGE data structure
added ccdObj . h

added ccdCMD_STAND_ALONE

added paraneters for ccdCVD_STAND_ALONE

added macro ccdMAXLENFI LE = 31 ( SPR960683)

added setup macros ccdTl ME_START/ REP/ DEF

added ccdPROCESS data structure

replaced | P setup by array for nultiple wi ndow IP
VERSI ON_DATE i s MAY97

added cnd STARTTL/ STOPTL and STARTTM STOPTM

nmoved cnd OFF/ ONLINE from ccdlnternal . h

removed setup keywords for former one w ndow processing
added ccdKEY_TMPSTAT & ccdKEY_TELSTAT for STATUS cnmd
added <gai nl ndex> i n ccdCONFCLOCK

new data structure ccdl Pl MAGE
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CcCdREAD _SHI FT1 to ccdREAD_SHI FT10
pduhoux 30/ 06/ 97 added <el Adu[]> in ccdCONFCLOCK

added setup nacro ccdREAD | MAGE SI M

pduhoux 10/ 11/97 noved ccdVERSI ON & ccdVERSI ON DATE to
ccdi nt/i ncl ude/ ccdi nt Defi nes. h

al ongino 12/05/98 added ccdDO W PE and ccdXFER_SYNC

wi peTinme and itSync in ccdSETUP
pduhoux 25/ 05/ 98 added sone fields in ccdl PEXPOSURE

/

L T e . T T N B S R S N B A R T T R R

CCD sw

#i f ndef CCD H
#define CCD H

#i fdef _ cpl uspl us
extern "C" {
#endi f

/*
* CCS & LCC header files
*/

#i ncl ude " CCS. h"

#i ncl ude "cai. h"

/*

* CCD header files

*/
#i ncl ude "ccdDbPublic.h"
#i ncl ude "ccdErrors. h"
#i ncl ude "ccdObj . h"

/* CCD nodul e nane */

#defi ne ccdMODULE "ccd"
/*
* Constants
*/
#defi ne ccdENV_LENV " CCDLENV" /* nane of env. var
#define ccdENV_DI D " CCDDI D" /* nane of env. var. Di ctionary
#define ccdDI D " CCDDCS" /* nane of default CCD Data Dictionary
#defi ne ccdCAT s| xDETECTOR /* nane of FITS category
#defi ne ccdEXP_NEXT -1 /* 1D for next exposure to start

#defi ne ccdEXP_LAST 0 /* ID for last started exposure

enhanced ccdSETUP/ ccdPROCESS data structures

pduhoux 30/ 06/ 97 added <tineDefldenr, <linesToShiftType> and
<linesToShiftMulti[]> in ccdSETUP data structure
added setup nacros ccdEXP_STEP_DEF, ccdTl Ve _DEF | DEM
ccdTI ME_DEF1 to ccdTl ME_DEF10, ccdREAD SHI FT_TYPE

pduhoux  26/07/97 added ccdTHRM N_5SI GVA W NDOW SELF/ PREV

added field <fil eNanmeSi nu> i n ccdSETUP
pduhoux 04/ 08/ 97 generalized support to ccdTHRM N & ccdBACKGND
pduhoux 16/09/97 renoved tineStart from ccdSETUP (unused)

al ongi no 09/05/98 ccdl PEXPOSURE enhanced with nore time info

pduhoux 12/ 08/ 98 added conmand ccdCVD STOP_WAI T (STPWAIT)
renaned DET. WNi . ASUI T into DET. WN . ASUl T1

EE R R R R R R I I I R I I R I R S I I I R R I I I R I I R I R I R I

This file contains all definitions used by external nodules using the

************************************************************************/

*/
*/
*/
*/
*/
*/
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#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne

ccdCAMERANAME LEN
ccdMAXLENFI LE
ccdMAXBI NX
ccdMAXBI NY

ccdFI TSHI ERSUFF
ccdDCSHEADLI NES
ccdDCSXTNDLI NES

/* commands inpl enented */

8 /* maxi mum | ength of canera nane

31 /* maxi mum |l ength of FITS file nanes
8 /* maxi mum bi nni ng al | owed al ong X

8 /* maxi mum bi nning all owed al ong y
"det" /* suffix for FITS H ER DET file

21 /* lines witten by CCD DCS in FITS header
22 /* lines witten by CCD DCS in FITS header

/* XTENSI ON part

#defi ne ccdCVD_ABORT " ABORT"
#define ccdCVvD _BI AS "Bl AS"
#defi ne ccdCVD_CONTI NUE " CONT"
#defi ne ccdCVD_DI SPLAY " DI SPLAY"
#defi ne ccdCvD_DUWP " DUMP"
#defi ne ccdCVD_END " END"
#define ccdCVMD EXI T "EXI T
#defi ne ccdCVD_FLAT " FLAT"
#defi ne ccdCVvD_GRAB " GRAB"
#define ccdCMD_ INT "INT
#defi ne ccdCVD_OFF " OFF"
#define ccdCVD_ONLI NE " ONLI NE"
#defi ne ccdCVD_OPERATE " OPERATE"
#defi ne ccdCVvD_PAUSE " PAUSE"
#defi ne ccdCvD_PDOWN " PDOAN'
#defi ne ccdCVD_SETUP " SETUP"
#define ccdCVD_STAND_ALONE " STANDAL"
#defi ne ccdCVD_STANDBY " STANDBY"
#defi ne ccdCVD_START " START"
#defi ne ccdCVD_STARTAG " STARTAG'
#defi ne ccdCVD_STARTLP " STARTLP"
#define ccdCVMD_START W PE " STARTW"
#define ccdCVD_STARTTL " STARTTL"
#defi ne ccdCVMD_STARTTM " STARTTM'
#defi ne ccdCVD_STATUS " STATUS"
#define ccdCvD_STOP " STOP"
#define ccdCVMD_STOP_WAIT  "STPWAI T"
#define ccdCVMD _STOP_ WPE " STOPW"
#defi ne ccdCVD_STOPTL " STOPTL"
#define ccdCvD_STOPTM " STOPTM'
#defi ne ccdCVD_VERS "VERS| ON'
#define ccdCVMD WAI T WAl T

/* commands inplenented in W5 sinulation only (not supported by LCU yet ) */
#defi ne ccdCVD_DI SABLE " DI SABLE"
#defi ne ccdCVD_ENABLE " ENABLE"
#defi ne ccdCVD_ENHANCE " ENHANCE"
#defi ne ccdCVD_PROCESS " PROCESS"
#def i ne ccdCVD_PXQUERY " PXQUERY"
#define ccdCVD_SELFTST " SELFTST"
#def i ne ccdCVD_VERBCSE " VERBOSE"
/* commands not yet inplenented */
#defi ne ccdCVD_CONFI G " CONFI G'
#define ccdCVMD _SIM "SI M
#define ccdCVvD_STOPSI M " STOPSI M

/* paraneters */
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/* command ccdCVD_STATUS */

#defi ne ccdPAR_STATUS EXPO D "expol d" [ * exposure | D paraneter nane */

#defi ne ccdPAR_STATUS FUNCTI ON "functi on" /* function paraneter nane */

/* parenmeters currently used for ccdPAR _STATUS FUNCTI ON */

#defi ne ccdALL "al "

#defi ne ccdG.OBAL "gl obal "

#def i ne ccdKEY_OPMODE " DET. MODE" /* see al so ccdOPMODE */

#def i ne ccdKEY_OPSTATE " DET. STATE" /* see al so ccdSTATE */

#defi ne ccdKEY_SHTSTAT " DET. SHUT" /* see al so ccdSHT_STATUS */

#defi ne ccdKEY_TMPSTAT " DET. TEMP" /* Tenperature val ues */

#defi ne ccdKEY_TELSTAT "DET. TELE" [* Tel emetry val ues */

/* reply paraneters for ccdCvD _STATUS */

#defi ne ccdPAR_STATUS EXPSTATUS "expStat us” /* exposure status par. nane */
/* see al so cCcdEXP_xxx */

#defi ne ccdPAR_STATUS FUNCSTATUS "funcSt at us” /* function status par. name */

/* command ccdCVD _SETUP */

#defi ne ccdPAR SETUP_EXPO D "expold" /* exposure | D paraneter name */

#defi ne ccdPAR _SETUP_FI LE "file" /* setup file paraneter nane */

#defi ne ccdPAR_SETUP_FUNCTI ON "functi on" /* setup function nane */

#defi ne ccdPAR_SETUP_CHECK "check" /* setup check required */

/* command ccdCVD_START */
#defi ne ccdPAR START AT "at" /* start at UTC */

/* paremeters currently used for ccdPAR _SETUP_FUNCTI ON */

#defi ne ccdEXP_TYPE " DET. EXP. TYPE" /* exposure type */
/* see al so ccdEXPTYPE */
#def i ne ccdEXP_STEP_DEF "DET. W N1. NDI T" /* Nunmber of steps for MILTI */
#defi ne ccdTl ME_DEF_| DEM "DET. WNL. ASU T1" /* integration tine as UT1 */
#defi ne ccdTl ME_DEF_BASE "DET. WNL. Ul T"
#defi ne ccdTl ME_DEFi "DET. WNL. Ul T% " /* integration tine */
#defi ne ccdTl ME_DEF "DET. WN1. Ul T1" /* integration tinme single */
#def i ne ccdREPEAT_DEF " DET. EXP. NREP" /* exp. repetition count */
/* see al so ccdREPEAT _FOREVER */
#defi ne ccdDO W PE "DET. EXP. WPETIM /* wipe at the begin of exp. */
#defi ne ccdTl ME_REP "DET. EXP. TI MEREP" /* Interval between 2 exposures*/
#define ccdFl LE_UNC "DET. FRAM FI TSUNC' /* file for unconpr. inage data*/
#defi ne ccdDl SK_SAVE "DET. FRAM FI TSMID" /* di sk save net hod */
#defi ne ccdXFER_SYNC "DET. FRAM XFERSYN' /* inmge transfer synchronous */
/* see al so ccdDl SKSAVE */
#defi ne ccdSAMPLE "DET. FRAM SAMPLE" /* transfer sanpling rate */
#defi ne ccdDl SPLAY " DET. DI SPLAY" /* real-tinme display frane Id */
/* see al so ccdNO DI SPLAY */
#defi ne ccdREAD CLOCK "DET. READ. CLKI ND" /* cl ock index */
#defi ne ccdREAD GAI N "DET. QUT1. GAI NIND" /* readout gain */
#def i ne ccdREAD_FRAME_TYPE "DET. FRAM TYPE" /* frane type */
/* see al so ccdFRAME_ xxX */
#defi ne ccdREAD_SHI FT_TYPE "DET. READ. SHI FTYP" /* line shift type for MULTI */
#defi ne ccdREAD_SHI FT_BASE " DET. READ. SHI FT" /* line shift */
#defi ne ccdREAD _SHI FTi "DET. READ. SH FT% " /* |ine shift step #i */

#defi ne ccdREAD | MAGE SI M "DET. READ. SIMM3' /* inmage to |load for ACE sim */
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| * ===========%*
/* W NDOW #1 */
| * ===========%*
#define ccdREAD W N1 _BI N X "DET. W N1. BI NX" /* readout x binning */
#define ccdREAD WNL1 BIN Y "DET. W N1. BI NY" /* readout y binning */
#defi ne ccdREAD W N1_ENAB "DET. W N1. ST" /* enabled flag */
#define ccdREAD WN1_FI R X "DET. W N1. STRX" /* first x pixel */
#define ccdREAD WN1 DI M X "DET. W N1. NX" /* x di mensi ons */
#define ccdREAD WN1L FIR Y "DET. W N1. STRY" /* first y pixel */
#define ccdREAD WN1 DI MY "DET. W N1. NY" /* y di mensions */
#define ccdPROC WN1_M NVAX  "DET. WNL. M NMAX" /* search i nage extrena */
#defi ne ccdPROC W N1_BI AS "DET. W N1. BI AS" /* bias subtraction wanted */
#defi ne ccdPROC W N1_FLAT "DET. WN1. FLATF* /* flat field division wanted */
#define ccdPROC W N1_CENTRO D "DET. WNL. CENTRO D'/ * type of centroiding */
/* see al so ccdCENTRO D_xxx */
#defi ne ccdPROC W N1_REF X "DET. W N1. REFX" /* Xref. star for centroiding */
#defi ne ccdPROC WN1_REF Y "DET. W N1. REFY" /* Y ref. star for centroiding */
#defi ne ccdPROC W N1_USERFUNC "DET. WNL. | PFUNC' /* User Function nane */
#defi ne ccdPROC W N1_USERBUFF "DET. WN1. | PBUFF" /* User Buffer nane */
#define ccdPROC WNL THRM N "DET.WN1. THRM N' /* threshold for min intensity */
#define ccdPROC W N1L_THRVMAX  "DET. WN1. THRVAX" /* threshold for max intensity */
#defi ne ccdPROC W N1_BACKGND "DET. W N1. BACKGND' /* sky background */
#defi ne ccdPROC W N1_| PLLX "DET. WN1. | PLLX" [* proc subWn offsets */
#define ccdPROC W N1 _| PLLY "DET. WN1. I PLLY" [* proc subWn offsets */
#defi ne ccdPROC W N1_| PURX "DET. W N1. | PURX" [* proc subWn offsets */
#defi ne ccdPROC W N1_| PURY "DET. W N1. | PURY" [* proc subWn offsets */
| * ===========%*
/* W NDOW #2 */
| * ===========%*
#define ccdREAD W N2 _BI N X "DET. W N2. BI NX" /* readout Xx binning */
#define ccdREAD WN2 BIN_ Y "DET. W N2. BI NY" /* readout y binning */
#defi ne ccdREAD W N2_ENAB "DET. W N2. ST" /* enabled flag */
#define ccdREAD WN2_FI R X "DET. W N2. STRX" /* first x pixel */
#define ccdREAD WN2_ DI M X "DET. W N2. NX" /* x di mensi ons */
#define ccdREAD WN2_FIR Y "DET. W N2. STRY" /* first y pixel */
#define ccdREAD WN2 DI M Y "DET. W N2. NY" /* y di mensions */
#define ccdPROC WN2_M NVAX  "DET. WN2. M NMAX" /* search i nage extrena */
#defi ne ccdPROC W N2_BI AS "DET. W N2. BI AS" /* bias subtraction wanted */
#defi ne ccdPROC W N2_FLAT "DET. WN2. FLATF* /* flat field division wanted */
#define ccdPROC W N2_CENTRA D "DET. WN2. CENTRO D'/ * type of centroiding */
/* see al so ccdCENTRO D_xxx */
#defi ne ccdPROC W N2_REF X "DET. W N2. REFX" /* Xref. star for centroiding */
#defi ne ccdPROC W N2_REF_ Y "DET. W N2. REFY" /* Y ref. star for centroiding */
#defi ne ccdPROC W N2_USERFUNC "DET. WN2. | PFUNC' [/* User Function nane */
#defi ne ccdPROC W N2_USERBUFF "DET. WN2. | PBUFF" /* User Buffer nane */
#define ccdPROC WN2 THRM N "DET.WN2. THRM N' /* threshold for min intensity */
#defi ne ccdPROC W N2_THRVMAX  "DET. WN2. THRVAX" /* threshold for max intensity */
#defi ne ccdPROC W N2_BACKGND " DET. W N2. BACKGND' /* sky background */
#define ccdPROC W N2_| PLLX "DET. W N2. | PLLX" [* proc subWn offsets */
#define ccdPROC W N2_| PLLY "DET. WN2. | PLLY" [* proc subWn offsets */
#defi ne ccdPROC W N2_| PURX "DET. W N2. | PURX" [* proc subWn offsets */
#defi ne ccdPROC W N2_| PURY "DET. W N2. | PURY" [* proc subWn offsets */
/* pareneters foreseen but not used (the list is not finalized) */
#defi ne ccdREADPI X " DET. READ. NO' /* pixel readout tines (skip) */
#defi ne ccdMPPMODE " DET. READ. MODE" /* npp node */
#defi ne ccdFl LE_COM "DET. FRAM FI TSCW" /[ * file for conpr. image data */




114 CCD Detectors Control Software User Manual - 1.6

VLT-MAN-ESO-17240-0672

/* command ccdCVD_START */
#defi ne ccdPAR START _EXPO D "expold"

/* command ccdCVD_VERS */
#defi ne ccdPAR_VERS CCDVERS "ccdVersi on"

/* paranmeters for ccdCVMD _STAND ALONE */

#defi ne ccdPAR_STANDAL ON "on"
#defi ne ccdPAR _STANDAL ARC "archive"
/ *

* exposure status (ccdPAR STATUS EXPSTATUS) .
*
/

#defi ne ccdEXP_NONE 0
#def i ne ccdEXP_I NACTI VE 1
#def i ne ccdEXP_PENDI NG 2
#def i ne ccdEXP_I NTEGRATI NG 4
#def i ne ccdEXP_PAUSED 8
#def i ne ccdEXP_READI NG 16
#def i ne ccdEXP_PROCESSI NG 32
#def i ne ccdEXP_TRANSFERI NG 64
#defi ne ccdEXP_COWPLETED 128
#defi ne ccdEXP_FAI LED 256
#defi ne ccdEXP_ABORTED 512

#define ccdEXP_LOOP_FINITE 1024
#define ccdEXP_LOOP_I NFI NI TE 2048

#defi ne ccdEXP_DONE \

/*

exposure | D paranmeter nanme */

/* version of CCD software */

/* stand-al one flag */

/* archive imges */
Bit-field

(ccdEXP_COVPLETED | ccdEXP_FAI LED | ccdEXP_ABORTED)

#defi ne ccdEXP_RUNNI NG \
(ccdEXP_PENDI NG | ccdEXP_I NTEGRATI NG |
ccdEXP_READI NG | ccdEXP_PROCESSI NG |
#defi ne ccdEXP_LOOP \

(ccdEXP_LOOP_FINITE | ccdEXP_LOOP_| NFI NI TE)

/*
* Infinite | oop (ccdREPEAT_ DEF)
*/
#defi ne ccdREPEAT _FOREVER 0
/*
* Display types
*/
#defi ne ccdNO DI SPLAY -1
/*
* Wit nodes
*/

#define ccdWAI T_SINGLE 0
#define ccdWAI T_GLOBAL 1

#defi ne ccdWAI T_SI NGLE_STR " Si ngl e"
#define ccdWAI T_G.OBAL_STR "d obal "

/* ccdEXP_TYPE */
typedef enum

{

ccdEXP_PAUSED | \
ccdEXP_TRANSFERI NG )
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ccdEXP_NORMAL = 1,
cCdEXP_DARK,
CCAEXP_MULTI
} ccdEXPTYPE;
#defi ne ccdEXP_NORMAL_STR " Nor nal "
#defi ne ccdeEXP_DARK STR  "Dar k"
#define ccdeEXP_MJULTI _STR "Multiple" /* not inplenmented yet */
typedef char ccdCAMERANAME] ccdCAVERANAME LEN + 1]; /* nane of CCD canera
/* operational nodes */
typedef enum /* possi bl e operational nodes
{
ccdNOT_AVAI LABLE = 1, /* CCD swis not available
ccdNORMAL, /* CCD sw and hw avail abl e
ccdSI M W5, /* LCU CCD swis sinmulated at W5 | evel
ccdSI M LCy, /* CCD hwis sinulated at LCU | evel
ccdSI M ACE /* CCD hwis sinulated at ACE | evel
} ccdOPMODE;
/*
* operational states
*/
typedef enum {
CcCdUNKNOMN = cCcSSTATE_UNK, /* unknown
ccdOFF = CCSSTATE OFF, /* term nating
ccdLOADED = CCSSTATE LOADED, /* need to be initialised
CcCcdSTANDBY = ccsSTATE STANDBY, /* stand-by
ccdONLI NE = CCSSTATE ONLINE, /* ready for exposures
} CCdSTATE;

#defi ne ccdOPERATI NG ccsSTATE

/*
* shutter status definition
*/
typedef enum
{
ccdSHT_ERROR = -1,
ccdSHT_CLGCSED,
ccdSHT_OPENED,
ccdSHT_CLGCsI NG
ccdSHT_OPENI NG
} ccdSHT_STATUS;

/* Various ways of saving an i
typedef enum

{
ccdDl SK_NONE = 0,

ONLI NE

mage in disk file(s) */

ccdDl SK_COVPRESS, /* not inplenmented yet */
ccdDl SK_UNCOVPRESS,
ccdDl SK_BOTH /* not inplenmented yet */
} ccdDl SKSAVE;

#defi ne ccdDl SK_ NONE_STR "None"

#define ccdDl SK_ COWRESS STR " Conpress”

#defi ne ccdDl SK_UNCOWRESS STR " Unconpr ess"

#defi ne ccdDl SK BOTH STR " Bot h"
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/*

* Frame type (for storage in LCU nenory, see setup param ccdREAD FRAVE TYPE)
*

/

#defi ne ccdFRAME_NORVAL " Nor nal " /* normal frane: tenporary storage */
#defi ne ccdFRAME BIAS "Bias" /* reference bias frane: permanent storage */
#defi ne ccdFRAME _DARK " Dar k" /* dark franme: pernmanent storage */

#defi ne ccdFRAME FLAT "FF" /* reference flatfield frane: permanent storage */

typedef enum
{
ccdFRM NORMAL = O,
ccdFRM BI AS,
ccdFRM DARK,
ccdFRM FLAT
} ccdFRMIYPE;

/*

* Multi-Step Integration tine

*/
#define ccdEXPTIME | DEM ccsTRUE /* use DET.WNL. U T1 for all steps */
#define ccdEXPTI ME LI ST ccsFALSE /* use DET. WNL. Ul Ti as defined */

/*
* Line Shift type
*/
/* Setup values for Line Shift type */
typedef enum

{

ccdLINE SHI FT_ALT = -1, /* use DET.READ. SH FT1 alt. pos & neg*/
/* Alternate exposure node */

ccdLI NE SHI FT_I DEM = O, /* use DET.READ. SH FT1 for all steps */
/* Focus & Sky Coherence nodes */

CCALINE_SH FT_LIST = 1 /* use DET.READ. SHI FTi as defined */

} ccdLl NESH FT_TYPE;

#define ccdLINE_ SH FT_ALT STR "alternate"
#define ccdLlI NE_SHI FT_| DEM STR "i denf
#define ccdLINE_SHI FT_LIST_STR "list"

/*
* Centroiding type (see setup param ccdl P_CENTRO D)
*/
typedef enum
{
CcCcdCENTRO D_NONE = 0,
cCdCENTRO D_STANDARD,
cCdCENTRO D_THRESHOLD
} ccdCENTYPE;

#defi ne ccdCEN_NONE_STR "none" /* no centroiding cal culation */
#defi ne ccdCEN_STANDARD STR "standard" /* standard centroiding calc. */
#defi ne ccdCEN THRESHOLD STR "threshold" /* standard centroiding calc. */

/
Maxi mum Threshol d :

* % *  *

- lgnored in the current inplenentation
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*/

/*

* M ni mum Threshol d :

*

* => value >= 0 : use this val ue

* => value within the integer range [-1;-9]

* the threshold nminis preset to N StdDev of Intensity distribution
* over this w ndow

* => value within the integer range [-11;-19]

* the threshold nminis preset to N StdDev of Intensity distribution
* over the first w ndow

* This setting is only valid for the second w ndow

*

/
/* The follow ng nmacros are standard settings */
#define ccdTHRM N_3SI GVA_W NDOW SELF -3
#define ccdTHRM N_3SI GVA_W NDOW PREV - 13
#define ccdTHRM N_5SI GVA_W NDOW SELF -5
#define ccdTHRM N_5SI GVA_W NDOW PREV - 15

/*
* BackG ound :

B ——

=> value within the >= 0 : use this val ue

=> value set to -1 :
the BackGround is preset to the Average Intensity
over this w ndow

=> value set to -11 :
the BackGround is preset to the Average Intensity
over the first w ndow

* This setting is only valid for the second w ndow

L T T

*/
/* The follow ng nmacros are standard settings */
#defi ne ccdBCKGND_FLUX_ W NDOW SELF -1

#defi ne ccdBCKGND_FLUX_W NDOW PREV - 11

/* real-tinme inmage processing user function definitions */

#define ccdl P_NO USER FUN " None" /* no user function to be called
#define ccdl P_NO USER BUF " None" /* user function has no buffer
/*

* | MAGE PROCESSI NG DATA STRUCTURES
* The coordinates are, unless specified, absolute to the |lower |eft corner
* of the detector. This pixel has the coordinates (1,1).
*/
t ypedef struct
{
/*
* The exposure structure provides general information on the
* exposure.

*/
CcdEXPTYPE  expType;
vl t 1 NT32 st epsDef; /* nunber of steps (MJILTI)
ccsTIMEVAL wi peStart; /* actual wipe start tine (UTC
vl t DOUBLE wi peTi ne; /* actual wi pe duration
ccsTl MEVAL expStart; /* actual integration start tinme (UTC

vl t DOUBLE expTi ne; /* Effective exposure tine
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vl t DOUBLE expTi meMul ti [ ccdVAXI NTEGR] ;

vl tINT32 shi ft Li ne[ ccdMAXI NTEGR] ;

ccsTl MEVAL shiftStart[ ccdMAXINTEGR]; /* Line shift start tine (UTC */
vl t DOUBLE shi ftTi ne; /* Effective line shift time */
ccsTl MEVAL readStart; /* actual readout start tine (UTC */
vl t DOUBLE readTi ne; /* actual readout duration */
ccsTl MEVAL procStart; /* actual inmage proc. start tinme (UTC) */

} ccdl PEXPOSURE;

/* data types */
typedef enum

{

ccdl MAGE_ CHAR = 0, /* 8 bit unsigned */
ccdl MAGE | NT, /* 16 bit signed */
ccdl MAGE _FLOAT /* 32 bit floating point */

} ccdl MAGE _REP;

t ypedef struct

{

/*
* The wi ndow structure describes the current w ndow passed to the
* | P function. Besides the infornmation on the wi ndow position on
* the detector and its dinensions, available are also the w ndow
* index (starting fromO as first wi ndow defined), the pixel
*

representation (integer 8 or 16 bits, or 32-bit floating point)
* which is required for proper casting of the data pointer.

*/
vl t 1 NT32 wi nNum /* W ndow i ndex */
ccdl MAGE_REP pi xel Rep; /* Pixel value representation */
vl tINT32 xPos, yPos; /* Location of |lower left corner */
vl tINT32 xDimyDi m /* W ndow di nmensi on */
voi d *dat a; /* Pointer to i mage data */

} ccdl PW NDOW

t ypedef struct
{
/*
* The setup structure contains the setup paraneters used by the
* image processing functions.

*/
vl tINT32 x, 1ly; /* Ofset to Lower Left corner */
vl tINT32 urx, ury; /* O fset to Upper Right corner */
vl t DOUBLE xRef , yRef ; /* Reference point */
vl t DOUBLE m nThr, maxThr; /* Threshol ds */
vl t DOUBLE bckGnd; /* Estimation of Sky Back G ound */

} ccdl PSETUP;

t ypedef struct

{
/*
* The result structure is filled in according to the setup
* The first part (STATISTICS) is automatically updated
* whenever the centroid calculation or a user-function is
* i nvoked.
* Since the two advanced i mage processing functions
* ccdi pAQ(3) and ccdi pl E(3) have the sane interface (ccdl PUSERFUNC),
* it is possible to design a nore conplex function conplying the

interface and invoking these functions in the processing sequence.
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* However,
* are involved (for 20x20 w ndow)
* ccdi pAG <20ns
* ccdi pl QE : 800ns
*/
/* STATISTICS : ccdipStatistic()
vl t DOUBLE max; /*
vl t DOUBLE xMax, yMax; /*
vl t DOUBLE m n; /*
vl t DOUBLE XM n, yM n; /*
vl t DOUBLE flux; /*
vl t DOUBLE si gnmg; /*
vl t 1 NT32 nunBSpot ; /*
vl t 1 NT32 nunPi x; /*
/* CENTRO D : ccdi pCentroid() or
vl t DOUBLE cen; /*
vl t DOUBLE xCen, yCen; /*
vl t DOUBLE XErr, yErr; /*
vl t DOUBLE SNR; /*
vl t DOUBLE X FVWHM y FWHM /*
/* ANALYSIS : ccdipl Qg() */
vl t DOUBLE XFWHM_SD, y FWHM_SD; /*
vl t DOUBLE bj Angl e, Obj Angl e_SD; / *
/* BACKGROUND : ccdi pBackground(
vl t DOUBLE BckGnd, BckGnd_SD; /*

} ccdl PRESULT;

t ypedef struct
{
ccdl PEXPOSURE exposur e;
ccdl PWNDOW  wi ndow;
ccdl PSETUP set up[ ccdMAXW NDOW ;
ccdl PRESULT  resul t [ ccdMAXW NDOW ;
} ccdl Pl MACGE

/* Function prototype for LCU real -tine
typedef ccsCOVPL_STAT (* ccdl PUSERFUNC) (

/* info about chip configuration */
t ypedef struct

{

vl t LOE CAL avai |l abl e; [*
vl t 1 NT32 xLocati on; [*
vl t 1 NT32 yLocat i on; /*

} ccdCONFCHI P;

/* info about chip configuration */
t ypedef struct

{

vl t LOd CAL avail abl e; /*
vl t 1 NT32 chi pl ndex; /*
vl t 1 NT32 xLocat i on; /*
vl t 1 NT32 yLocat i on; /*
vl t 1 NT32 | ef t TORi ght; /*
vl t 1 NT32 downToUp; /*
vl t 1 NT32 xPrescan; /*
vl t 1 NT32 yPrescan; /*
vl t 1 NT32 xPi x; /*

the designer has to considere the conputation tinmes which

*/

First Maxi mum lIntensity
Locati on

First MnimumIntensity
Locati on

Raw Average ADC counts / pixe
St andar d- Devi ati on on the fl ux
Number of spots in inage

Nunmber of valid pixels in inmage
ccdi pAQ) or ccdi pWCE() */
Centroid Intensity (closest pixel)
Locati on

Error vector (relative to Ref Point)

Si gnal -t o-Noi se Ratio
FWHM esti mati on

FWHM St d Dev

bj ect position angle
)

Back Ground estimation + Std Dev

+ Std Dev

i mage processing user function */
ccdl Pl MAGE *,void *, ccCSERROR *);

avai l abl e
x location in npbsaic
y location in nosaic

avail abl e

i ndex of chip it belongs to
X location in nosaic

y location in nosaic

hori zontal readout direction
vertical readout direction
prescan pixels al ong x
prescan pixels along y
active pixels along x

*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
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*/
*/
*/
*/
*/
*/
*/

*/
*/
*/
*/

*/
*/

*/
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vl tINT32 yPi x; /* active pixels along y */
vl tINT32 xOver scan; /* overscan pixels along x */
vl tINT32 yOver scan; /* overscan pixels along vy */

} ccdCONFQUTPUT;

/* info about clock pattern */
t ypedef struct

{

vl t BYTES16 description; /* description of clock pattern used */
vl tINT32 firstCQutput; /* output generating first pixel value*/
vl tINT32 gai nl ndex; /* default gain index */
vl tINT32 nW ndows; /* maxi mum nunber of w ndows supported*/
vl tINT32 adcTi ne; /* usec needed to digitize one pixel */
vl tINT32 I i neShi f t Mode; /* supported |line shift node */
vl t LOGd CAL out Enab[ ccdMAXQUTPUT] ;/* out puts enabl ed */

vl t DOUBLE el Adu[ ccdMAXQUTPUT] ;
} ccdCONFCLOCK;

/* info about canera shutter * [
t ypedef struct
{
vl t LOE CAL avai |l abl e; /* avail abl e * [

} ccdCONFSHUTTER;

/* info about canera configuration */

t ypedef struct
{
ccdCAVERANANVE nane; /* camera nane * [
ccsSENVNAME envNane; /* environnment name * [
} ccdCAMERA;

/* info about canera configuration */
t ypedef struct

{

vl t LOd CAL frameTransfer; /* frame transfer CCD */
vl t LOd CAL ski pper; /* ski pper CCD */
vl t LOd CAL npp; /* npp node supported */
vl t 1 NT32 xPi xel s; /* Nunber of columms */
vl tINT32 yPi xel s; /* Nunber of rows */
vl t 1 NT32 bi t sPi xel ; /* ADC resol ution */
vl tINT32 nunut put s; /* Nunber of outputs */
ccdCONFCHI P chi p[ ccdMAXCHI PS] ; /* single chip description */
ccdCONFQUTPUT  out put [ ccdMAXQUTPUT] ; / * singl e output description */
ccdCONFCLOCK  cl ock[ ccdMAXCLOCKS]; /* single clock pattern information */
CCACONFSHUTTER shutter; /* shutter information */
} ccdCONFI G

/* wi ndow readout definition */
t ypedef struct

{

vl t LOd CAL enabl ed; /* this window is enabled for readout */
vitLOd CAL idem /* sane binning as W ndow #1 */
vl t I NT32 XBi nni ng; /* horizontal binning factor */
vl t I NT32 yBi nni ng; /* vertical binning factor */
vl t I NT32 xFirst; /* first colum */
vl t I NT32 xDi m /* nunber of columms */
vl t I NT32 yFirst; /* first row */

vl t I NT32 yDim /* nunber of rows */
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} ccdW NDOW

/* wi ndow process definition */

t ypedef struct
{
vl t LOG CAL
vl t LOG CAL
vl t LOG CAL
vl t LOG CAL
vl t 1 NT32
vl t 1 NT32
vl t DOUBLE
vl t DOUBLE
vl t DOUBLE
vl t DOUBLE
vl t DOUBLE
vl t BYTES32
vl t BYTES32
vl t 1 NT32
vl t 1 NT32

} ccdPROCESS;

m niax;

bi as;

dark;

flat;

aver ageN;
centroi di ng;
centr Ref X;
centrRefY;
centrThreshM n;
cent r Thr eshMax;
backG ound;

user FuncNane;
user Buf f Nane;
procLLX, procLLY;
pr ocURX, pr oc URY;

/* exposure setup paraneters */

t ypedef struct
{
ccdEXPTYPE
vl t 1 NT32
vl t 1 NT32
vl t 1 NT32
ccdFRMIYPE
vl t LOG CAL
vl t DOUBLE
vl t DOUBLE

vl t DOUBLE

vl t LOG CAL

vl t LOG CAL

vl t 1 NT32

vl t LOG CAL

vl t 1 NT32
[* 1T

ccdDl SKSAVE

vl t BYTES32

vl t BYTES32

vl t 1 NT32

vl t 1 NT32

vl t 1 NT32

vl t 1 NT32

vl t LOG CAL

/* RTD :

vl t |1 NT32
[* 1P

ccdPROCESS
/* RODT :

vl t I NT32
vl t I NT32
vl t I NT32

expType;

st epsDef;

r epeat Def;
wi peTi ne;
franmeType;
ti meDef | dem
ti meDef ;

ti neRepeat ;
fitslnfoCollect;
t enpExp;

t enpSecs;

t el eExp;

t el eSecs;

*/

di skSave;

fil eNanmeUnConp;
fil eNaneConp;
pi XRepr;
bitShift;

conpr essi on;
sanpl i ng;

i tSync;

*/

franel d;

*/

process[ ccdMAXW NDOW ; / *

*/

/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*

| i nesToShi ft Type;

| i nesToShi ft;

/* do M nMax

/* do Bias correction
/* do Dark correction
/* do Flat Field correction

/* do average over
/* do Centroid cal cul ati on (node)

N franmes

/* Reference Point X
/* Reference Point Y
/* Centroid Threshold Mn
[* Centroid Threshol d Max

/* Sky BackG ound
/* User-Defined function nane
/* User-Defined buffer address
Left & Upper

/* Lower

Ri ght corners

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

/* of Processing w ndow (offset from */

/* physi cal

exposure type

wi ndow)

nunber of steps (MJULTI)

repetition nunber (0 is forever)
wi pe wanted (>= 0) or not (<0)

frame type

exposure tinme U Ti

exposure tinme (step 1)
ti meDef Mul ti [ ccdMAXI NTEGR] ;
exposure time (steps 2+ for

sec between repeated exposures

Col l ect info for

Store tnp. periodically during exposure
sec between tenperature checks

periodi cally during exposure
sec between tel emetry checks

Store tel.

FI TS header

/* di sk save net hod

/* unconpressed FITS file nane
/* conpressed FITS file nane
/* # bit for representation
/* # bit shift for

RTD

/* conpression type

/* 1 image transferred out of N read
/* image transfer synchronous

/* real-tine display frane Id

/* how lines shall
/* # lines to be shifted step 1

I inesToShi ft Multi[ccdMAXI NTEGR] ;

singl e wi ndow set up

as UT1 ?

be shifted

*/

121
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*/
*/

*/
*/
*/

*/

*/
*/

*/
*/

*/
*/
*/
*/
*/
*/
*/
*/

*/

*/

*/
*/
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/* # lines to be shifted steps 2+ */

vl tINT32 readPi xel N; /* # times the sane pixel is read */
vl t LOd CAL npp; /* MPP node fl ag */
vl t 1 NT32 cl ockl ndex; /* readout clock to use */
vl tINT32 gai nl ndex; /* readout gain index */
vl t BYTES32 fil eNaneSi nu; /* simulated i nage (ccdSI M LCU) */
ccdW NDOW wi ndow ccdMAXW NDOW ; /* single wi ndow setup */
} CCcdSETUPR;

/* results of setup check */
t ypedef struct

{

vl t LOd CAL changed; /* sone setup val ues have been changed*/
vl tLOd CAL doTransfer; /* lmage transfer required */
vl t LOd CAL doProcess; /* lmage processing required */
vl t DOUBLE readTi ne; /* estimated readout tine (sec) */
vl t DOUBLE wi peTi ne; /* estimated wiping tine (sec) */

} ccdSETUPRES;

/*
* Macr os
* [

/*

* function prototypes

*/

/* Get information about a CCD canera configuration */

ccsCOVPL_STAT ccdGet Conf ( ccdCAMERA *canera, ccdCONFIG *confi g,
CCSERROR *error);

/* Check a conpl ete exposure setup */
ccsCOVPL_STAT ccdCheckSetup ( ccdCONFI G *config, ccdSETUP *set up,
CCAdSETUPRES *results, ccsERROR *error);

/* Check the setup for a wi ndowed readout */
ccsCOVPL_STAT ccdCheckSet upW ndow ( ccdCONFI G *config, ccdSETUP *set up,
CCAdSETUPRES *results, ccsERROR *error);

/* Get information about a CCD canera configuration */
voi d ccdGet Cl Nane ( ccdCAMERANAME canera, ccsPROCNAME procNane );

/* Extract index of DB point describing an exposure fromthe exposure ID */
vItINT32 ccdGet | ndexFromd ( vltINT32 expld );

#i fdef _ cpl uspl us
}
#endi f

#endif /* | CCD H */
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3.5.2 ccdDbPublic.h

/*************************************************************************

E.S.O - VLT project

"@#) $ld: ccdDbPublic.h,v 2.4 1998/09/18 08:57:19 vltsccm Exp $"

al ongino 31/08/94 created

al ongino 19/05/95 nodified while rearrangi ng dat abase for dblLoader

al ongino 18/07/95 ccdMAXEXP added

al ongi no 20/07/95 ccdMAXQUTCHI P added

al ongi no 29/09/95 changed nane from ccdDbDi nensions. h to ccdDbPublic.h
added nmacros for public part of the database

pduhoux 30/ 01/96 added macro ccdDB_EXP_FI LECOM

al ongi no 21/02/96 added nacros define ccdDB | P_XCEN ccdDB | P_YCEN
ccdDB_I P_CENVAL

pduhoux 28/ 05/ 96 added macros ccdDB _STA FAI LURE LCU W5

al ongino 18/ 07/96 added nmacro ccdDB_STA EXPI D

P. Duhoux 21/01/97 noved ccdDB WCS RA & DEC for WirldCoord attri butes
from ccdDat abase. h

P. Duhoux 27/02/97 Added nacros for inmages:process 2 attributes
ccdDB | P2_

P. Duhoux 04/03/97 Renanmed point <process> into <process:w ndow 1>

al ongi no 26/05/97 ccdDB | P_USERBUFFER renmoved (SPR 970177)
same for ccdDB | P_OBIJNUMBER and ccdDB | P_OBJECTS

P. Duhoux 02/06/97 added ccdDB_ | P_FLUX & ccdDB_| P_NUWPI X

P. Duhoux 21/07/97 added ccdDB | P_SNR

P. Duhoux 12/08/97 added ccdDB_STA | Nl TDONE

P. Duhoux 09/10/97 added ccdDB _STA XXX1 for full path to exposure 1 attr.
added ccdDB | Pxxx for extrenma
added ccdDB_STA TELMESSAGE & ccdDB_STA TMPMESSAGE

L I S R R S N S I S R R N S N N N N N

/

/*************************************************************************

* This file contains all definitions for CCD database public attributes

*************************************************************************/

#i f ndef CCDDBPUBLI C_H
#def i ne CCDDBPUBLI C_H

/*
* Definition of database vector and tabl e di mensions. Keep consistant !
* NOTE: This file is used by dbLoader as well. Nothing el se than define
* instructions or comment |ines are possible here.
*/
/* These constants are actually not used directly in the database definition
* files, but the database itself supports configuration for these val ues
* only. To increase capabilities, nodifications in the class definition

* files are needed as well, in particular ccdDETECTOR and ccdEXPOSURES

*/

#define ccdMAXCH PS 1 /* maxi mum nunber of chips in one npbsaic */
#defi ne ccdMAXW NDOW 2 /* maxi mum nunber of wi ndows for one readout */

#defi ne ccdMAXCLOCKS 10 /* maxi mum nunber of clock patterns */
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#def i ne ccdMAXEXP 2 /* maxi mum nunber of expositions */

/* These constants are used directly in the database definition files */
#defi ne ccdMAXLI NKS 15 /* maxi mum nunber of transputer links to ACE */

#defi ne ccdMAXLENMSG 32 /* maxi mum | ength of nessage to/from ACE */
#defi ne ccdMAXGAI N 8 /* maxi mum nunber of possible gains */
#defi ne ccdMAXQUTCHI P 4 /* maxi mum nunber of outputs in one chip */
#defi ne ccdMAXQUTPUT 4 /* maxi mum nunber of outputs in npsaic */
#defi ne ccdMAXOBJECTS 100 /* maxi mum nunber of objects in imge proc. */
#defi ne ccdMAXI NTEGR 10 /* maxi mum nunber of integrations in one exp. */
#defi ne ccdMAXI MAGES 100 /* maxi mum nunber of inmages in nenory */
#defi ne ccdMAXTELSRC 100 /* maxi mum nunber of telenetry sources */
#defi ne ccdMAXTMPSRC 10 /* maxi mum nunber of tenperature sensors */

/* Public part of the CCD database */

/* operational node */
#def i ne ccdDB_CON_OPMODE ". ophode"

/* systemstate */
#defi ne ccdDB_STA SYSTEM ".opState”

/* systemerrors */
#define ccdDB_STA FAILURE W5 ".fail urews"
#define ccdDB_STA FAILURE LCU ".failureLcu"

/* default inmage file directory */
#defi ne ccdDB_CON | MGPATH "i mages. i mageDirectory"

/* runni ng exposures prefix */
#defi ne ccdDB_EXP_PQO NT "exposures: exposure"
#define ccdDB_EXP_PQO NT1 "exposures: exposure_1"

/* exposure status - under ccdDB EXP_PQO NT_<expl ndex> */
#defi ne ccdDB_STA EXPOSURE "expSt at us”
#defi ne ccdDB_STA EXPOSUREL "exposures: exposure_1. expSt at us”

/* exposure | D - under ccdDB_EXP_PQO NT_<expl ndex> */
#defi ne ccdDB_STA EXPI D "expl d"
#define ccdDB_STA EXPI D1 "exposur es: exposure_1. expld"

/* nane of unconpressed FITS file */

#defi ne ccdDB_EXP_FI LEUNC "transfer.fil eNameUnConp"

#defi ne ccdDB_EXP_FI LEUNC1 "exposures: exposure_1l:transfer.fil eNameUnConp"
/* Shared Menory |d associated to the Frane (with rtdServer) */

#defi ne ccdDB_EXP_SHM D "di splay. shm d"

#defi ne ccdDB_EXP_SHM D1 "exposures: exposure_1: di splay. shm d"

/* Extrema */

#define ccdDB I P_XM N "i mages: process: wi ndow_1.i pXM n"
#define ccdDB | P1_ XM N ccdDB IP_XM N
#define ccdDB | P2 XM N "i mages: process: w ndow 2. i pXM n"
#define ccdDB IP_YMN "i mages: process: w ndow _1.i pYM n"
#define ccdDB | P1_YM N ccdDB IP_YM N
#define ccdDB | P2_ YM N "i mages: process: w ndow 2. i pYM n"
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#define ccdDB_| P_M NVAL "i mages: process:
#define ccdDB | P1_M NVAL ccdDB | P_M NVAL
#define ccdDB_| P2_M NVAL "i mages: process:
#define ccdDB | P_XMAX "i mages: process:
#define ccdDB | P1_XMAX ccdDB_| P_XMAX

#define ccdDB_| P2_XMAX "i mages: process:
#define ccdDB | P_YMAX "i mages: process:
#define ccdDB | P1_YMAX ccdDB_| P_YMAX

#define ccdDB | P2_YMAX "i mages: process:
#define ccdDB_| P_MAXVAL "i mages: process:
#define ccdDB_| P1_MAXVAL ccdDB_| P_MAXVAL
#define ccdDB_| P2 _MAXVAL "i mages: process:

/* Centroiding Error vector */

#define ccdDB | P_XCEN "i mages: process:
#define ccdDB | P1_XCEN ccdDB_| P_XCEN
#define ccdDB_| P2_XCEN "i mages: process:
#define ccdDB | P_YCEN "i mages: process:
#define ccdDB | P1_YCEN ccdDB_| P_YCEN
#define ccdDB | P2_YCEN

/* Intensity of

#define ccdDB_| P_CENVAL
#define ccdDB_| P1_CENVAL
#define ccdDB_| P2_CENVAL

/* Average flux / pixel
#define ccdDB | P_FLUX

#define ccdDB | P1_FLUX
#define ccdDB | P2_FLUX

/* Standard Devi ation of Pixel

#define ccdDB_| P_STDDEV

#define ccdDB | P1_STDDEV
#define ccdDB_| P2_STDDEV

/* Signal -to-Noise Ratio */

#define ccdDB | P_SNR
#define ccdDB | P1_SNR
#define ccdDB | P2_SNR

i mage center,

W

W

ndow 1.
ndow 2.
ndow 1.
ndow 2.
ndow 1.
ndow 2.
ndow 1.

ndow 2.

ndow 1.
ndow 2.

ndow 1.

i pM nVal "
i pM nVal "
i pXMax"
i pXMax"
i pYMax"
i pYMax"
i pMaxVal "

i pMaxVal "

i pXCen"
i pXCen"

i pYCen"

"i mages: process: wi ndow_2. i pYCen"

as conputed from centroiding al gorythm*/
"i mages: process: w ndow_1.i pCenVval "

ccdDB_I P_CENVAL
"i mages: process

"i mages: process:

ccdDB_I P_FLUX

"i mages: process:

Intensity */

"i mages: process:

ccdDB_| P_STDDEV

"i mages: process:

"i mages: process:

ccdDB | P_SNR

"i mages: process:

/* nunber of pixels between the thresholds */
#define ccdDB | P_NUWMPI X

#define ccdDB | P1_NUWPI X
#define ccdDB_| P2_NUWPI X

ccdDB_I P_NUMPI X

/* Background estimation */
#define ccdDB | P_BG\D
#define ccdDB | P1_BGN\D
#define ccdDB_| P2_BG\D

ccdDB_| P_BGN\D

/* StdDev on Background */
#define ccdDB | P_BGND SD
#define ccdDB | P1_BG\D SD

"i mages: process
ccdDB | P_BG\D S

"i mages: process:

"i mages: process:

"i mages: process:

"i mages: process:

:wi ndow 2. i pCenval "

TW
D

ndow 1.

ndow 2.

ndow 1.

ndow 2.

ndow 1.

ndow 2.

ndow 1.

ndow 2.

ndow 1.

ndow 2.

ndow 1.

i pFl ux"

i pFl ux"

i pSt dDev"

i pSt dDev"

i pPSNR"

i pPSNR"

i pNunPi x"

i pNunPi x"

i pBGnd"

i pBGnd"

i pBGnd_SD'

125
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#define ccdDB_| P2 _BG\D SD "i mages: process: wi ndow 2. i pBGnd_SD'
/* Cbject FWHM X estination */
#define ccdDB | P_FWHM X "i mages: process: w ndow_1.i pFWHM X"
#define ccdDB | P1_FWHM X ccdDB_| P_FWHM X
#define ccdDB_| P2_FWHM X "i mages: process: w ndow 2. i pFWHM X"
/* Cbject FWHAM Y estination */
#define ccdDB | P_FWHM Y "i mages: process: w ndow_1.i pFWHM Y"
#define ccdDB | P1 FWHM Y ccdDB | P_FWHM Y
#define ccdDB | P2 FWHM Y "i mages: process: w ndow 2. i pFWHM Y"
/* attributes for WCS handling */
#defi ne ccdDB_WCS RA "wes. ra”
#defi ne ccdDB_WCS DEC "wes. dec"
/*

* Attributes supposed to be used ONLY within QU panels

*

/

/* remai ning exposure tinme for each step - under ccdDB_EXP_PO NT_<expl ndex> */
#defi ne ccdDB_STA Tl MEREM "ti meRent
#defi ne ccdDB_STA Tl MEREML "exposures: exposure_1.tinmeRent

/* %of image transf. */
#define ccdDB | T_STA PERC "i mages:transfer. percent”

/* last line transf. */
#define ccdDB | T_STA LINE "images:transfer.last"

/* shutter status */
#defi ne ccdDB_STA SHTSTATUS  "shutter. status"”

/* telenmetry status nessage */
#defi ne ccdDB_STA TELMESSAGE "tel enetry. message"”

/* tenperature status nessage */
#defi ne ccdDB_STA TMPMESSAGE "t enperat ure. nessage”

#endi f /* | CCDDBPUBLI C_H */
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3.5.3 ccdErrors.h

/***********************************************************

# "@+#) $ld: ccdErrors.h,v 2.4 1998/09/18 08:57:18 vltsccm Exp $"
#

# Error Include File Created on Sep 10 15:44: 33 1998

#

# This file has been generated by a utility

#

# 1rrrrrrrrrr po NOT MANUALLY EDIT THES FILE il
#
***********************************************************/
#i f ndef ccdERRORS H

#defi ne ccdERRORS H

#defi ne ccdERR _BUSY 1

#defi ne ccdERR _CVD_EXECUTE 2

#defi ne ccdERR _CVD_| GNORED 3

#defi ne ccdERR_CVD_ UNKNOVWN 4

#defi ne ccdERR_CVD _WARNI NG 5

#defi ne ccdERR DB _ROOT 6

#defi ne ccdERR DB _CONSI STENCY 7

#defi ne ccdERR DB _READ 8

#define ccdERR DB WRI TE 9

#defi ne ccdERR_ENV_UNKNOW 10
#defi ne ccdERR_| NVALI D_ARGUVMENT 11
#defi ne ccdERR_NOT_| MPLEMENTED 12

#defi ne ccdERR OPEN FI LE 13
#defi ne ccdERR_OPMODE 14
#defi ne ccdERR _OPSTATE 15
#defi ne ccdERR _SETUP 16
#defi ne ccdERR _STATUS 17

#defi ne ccdERR TI MEQUT 18
#defi ne ccdERR_PARAM | NVALI D 19
#defi ne ccdERR_PARAM RANGE 20
#defi ne ccdERR CCS CALL 101
#defi ne ccdERR CD SET 102
#defi ne ccdERR_CONFI GURATI ON 103
#define ccdERR_CVMD LI ST_FULL 104
#define ccdERR_CVD_LI ST_NOT_FOUND 105
#defi ne ccdERR_ENV 106
#defi ne ccdERR ENV_GET 107
#defi ne ccdERR ENV_VAR 108
#define ccdERR ENV_IT 109
#define ccdERR_FI TS_FI LE 110
#defi ne ccdERR_FI TS_KEYWORD 111
#defi ne ccdERR | MAGE 112
#defi ne ccdERR | MAGE | NFO 113
#defi ne ccdERR MG _ADD 114
#defi ne ccdERR MsG ADD CMVD 115
#defi ne ccdERR MG COW 116
#defi ne ccdERR _M5SG _NOT_FQUND 117
#defi ne ccdERR MG _RCV 118

#defi ne ccdERR M5G RPLY 119

127



128

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

#endi f
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CCdERR NOT_INT
cCcdERR_NOT_ONLI NE
ccdERR_PI XELS
ccdERR_RPLY
cCdERR_RPLY_EXEC
cCdERR_RPLY_LENGTH
cCcdERR_RPLY_SEND
cCcdERR_RPLY_UNEXP
cCdERR_RPLY_UNEXP_LAST
ccdERR_SETUP_FI LE
cCcdERR_SETUP_PAR
ccdERR_SHARED MEMORY
cCcdERR_STATE_EXEC
cCcdERR_TI ME
ccdERR_NO DI SPLAY
cCdERR_TI MES_NOT_ALI| GNED
cCcdERR_TASK_SPAWN
cCcdERR_TASK_EXI STS
cCcdERR_TASK_NAME
ccdERR_NO MEMORY
ccdERR_FI ND_SYMBOL
cCcdERR_VX_ CALL
ccdERR_SEMAPHORE
cCcdERR_ENVI RONMENT
ccdERR_ACE_CALL
ccdERR DCL_CALL
ccdERR_LCC CALL
cCdERR_|I NT_CALL
cCcdERR_USR_CALL
cCcdERR_I NI T_MODULE
ccdERR_MSG_TYPE
ccdERR _FI ND_FI LE
ccdERR_READ FI LE
cCdERR_SEND DATA
cCcdERR_FORVAT
cCcdERR_REPLY
cCcdERR_STARTUP
ccdERR _TI MER
ccdERR_SEND_COVMAND
cCdERR | MAGE_LI ST
ccdERR I D

ccdERR | MAGE_M SMATCH
cCcdERR_TELEMETRY
ccdERR_TEMPERATURE

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
201
202
203
204
205
206
207
208
209
211
212
213
214
215
218
219
220
221
226
227
228
229
230
231
232
233
234
235
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354 ccdObj.h

/*************************************************************************

* E.S.O - VLT project

* "@#) $l1d: ccdObj.h,v 1.76 1997/08/28 11:10:20 vltsccm Exp $"

* who when what

“ Alonginotti 12/11/96 created
:/A.Longinotti 28/ 04/ 97 renoved pco.h. Problenms on Solaris

/*************************************************************************

* This file contains all definitions used by the library ccdObj

*************************************************************************/

#i f ndef CCDOBJ_H
#defi ne CCDOBJ_H

#i fdef __cplusplus
extern "C' {

#endi f
/*
* CCS & LCC header files
*/
#i ncl ude "CCS. h"
/*
* CCD header files
*/
/*
* Constants
*/
/*
* Types definitions
*/
t ypedef struct /* paraneters needed to find objects
{
vl t U NT8 procld; /* Mdas unit ID (between 0 and 99)
vl t LOd CAL t hreshAbs; /* meani ng of threshVa
vItI NT32 t hreshVval; /* intensity threshold
} ¢ccdOBJMETHOD,
t ypedef struct /* object information
{
vl t FLOAT xPos; /* position along x axis (pixel coord.)
vl t FLOAT yPos; /* position along y axis (pixel coord.)
vIt FLOAT intensity; /* intensity
} ccdOBJECT;
/*

* function prototypes

*/

*/
*/
*/

*/

*/

*/
*/
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*/
/* Get all objects detected in an i mage */
ccsCOVPL_STAT ccdObj Al l (

char *file, /* nane of FITS file containing inmage */
const ccdOBJVETHOD *net hod, /* paraneters needed for the conputation */
vItINT32 *objectsN, /* nunber of objects found */
ccdOBJECT **obj ect s, /* info about objects found */
CCSERROR *error); /* error structure */

/* Get the brightest object in an i mage */
ccsCOVPL_STAT ccdObj Bri ght (

char *file, /* nane of FITS file containing inmage */
const ccdOBJVETHOD *net hod, /* paraneters needed for the conputation */
ccdOBJECT *obj ect, /* info about object found */
CCSERROR *error); /* error structure */

/* Get the closest object to a reference point in an imge */
ccsCOVPL_STAT ccdObj O ose(

char *file, /* nane of FITS file containing inmage */
const ccdOBJVETHOD *net hod, /* paraneters needed for the conputation */
ccdOBJECT *reference, /* reference position */
ccdOBJECT *obj ect, /* info about object found */
CCSERROR *error); /* error structure */

/* Display the inage analysed with all objects detected */
ccsCOVPL_STAT ccdObj Di spl ay(

char *file, /* nane of FITS file containing inmage */
vl t U NT8 procld, /* Mdas unit ID */
CCSERROR *error); /* error structure */

#i fdef _ cpl uspl us

}
#endi f

#endif /* | CCDOBJ_H */
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3.6 Database

This section contains the manual pages for:
1. Database Class definition for CCD DCS
2. Database Class definition for a stand-alone CCD camera
3. Configuration File for CCD database branch for a stand-alone camera

It also contains examples (to be used as templates) of:
4, DATABASE.db file
5. USER.db file

3.6.1 ccdCAMERADCS

//**********************************************************************

/1* E.S.O - VLT project

131

I1*
. cc .class,v 2. : 56: vl tscecm
I1* "@#) $ld dCAMERADCS. cl 2.4 1998/ 09/ 18 08:56:58 vl Exp $"
I1*
/1* who when what
B
/1* A Longinotti 18/ 05/95 created
/1* P. Duhoux 21/01/97 added point 'wes' for Wirld Coordinates
/1* P. Duhoux 16/ 09/ 97 added attr 'logMask' for FITS | ogging
/'1* P. Duhoux 11/11/97 added attr 'installed for FITS DET. DATE
I1*
//************************************************************************
I1* NAME
/1* ccdCAMERADCS - Conmon cl ass definitions for DCS of a conplete CCD canera
I1*
I1* SYNOPSI S
I1* #i ncl ude <ccdCAMERADCS. cl ass>
I1*
I1* PARENT CLASS
I1* None
I1*
I1* DESCRI PTI ON
/1* This class defines the attributes for any CCD canera DCS part only
I1* The canmera cannot be used in stand-al one
I1*
I1* CAUTI ONS
I1* none
I1*
I1* EXAMPLES
I1*
I1* SEE ALSO
I1* ccdCAMERA. cl ass
I1*
I1* BUGS
I1*

B
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#i f ndef ccdCAVERADCS CLASS
#def i ne ccdCAVERADCS CLASS

#i ncl ude "ccdLCUWBAPPLI CATI ON. cl ass™
#i ncl ude "ccdEXPOSURES. cl ass"
#i ncl ude "ccdl MAGES. cl ass"

#i ncl ude "ccdDETECTOR. cl ass”

#i ncl ude "ccdREADQUT. cl ass"

#i ncl ude "ccdSHUTTER. cl ass"

#i ncl ude "ccdTEMPERATURE. cl ass"
#i ncl ude "ccdTELEMETRY. cl ass"
#i ncl ude "ccdCRYCOSTAT. cl ass”

#i ncl ude "ccdACE. cl ass"

#i ncl ude " ccdWORLDCOORD. cl ass™

CLASS ccdLCUWSAPPLI CATI ON ccdCAMERADCS
BEA N
ATTRI BUTE Byt es16 description
ATTRI BUTE Byt es16 id

ATTRI BUTE Byt es16 dat e
ATTRI BUTE Byt es32 installed
ATTRI BUTE Byt es8 | ogMask
ATTRI BUTE ccdEXPOSURES  exposures
ATTRI BUTE ccdl MAGES i mges
ATTRI BUTE ccdDETECTOR det ect or
ATTRI BUTE ccdREADOUT readout
ATTRI BUTE ccdSHUTTER shutter
ATTRI BUTE ccdTEMPERATURE t enper at ure
ATTRI BUTE ccdTELEMETRY telenetry
ATTRI BUTE ccdCRYOSTAT cryost at
ATTRI BUTE ccdACE ace

ATTRI BUTE ccdWORLDCOORD wcs

END

#endi f /*! ccdCAMERADCS CLASS*/

/1

* (010 o I

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

Locati on, purpose, etc.
uni que identification code
conmmi ssi oni ng date
installation date

Fits Log Mask

exposures info

i mages info

detector data

readout sub-system
shutter sub-system
tenperature sub-system
tel emetry sub-system
cryostat characteristics
ACE characteristics

Wor |l d Coordi nat es
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3.6.2 ccdCAMERA

//**********************************************************************

/1* E.S.O - VLT project

/]*

[1* "@#) $ld: ccdCAMERA. cl ass,v 2.4 1998/09/18 08:56:57 vltsccm Exp $"
/]*

/1* who when what

2
/1* A Longinotti 18/ 05/95 created

[1*
//************************************************************************
[1* NANE

/]* ccdCAMERA - Common cl ass definitions for a CCD stand-al one canera
[1*

[1* SYNOPSI S

/]* #i ncl ude <ccdCAMERA. cl ass>

[1*

[1* PARENT CLASS

/]* None

[1*

[1* DESCRI PTI ON

/1* This class defines the attributes for any CCD canmera system
/]* st and- al one

[1*

[1* CAUTI ONS

/]* none

[1*

[1* EXAVPLES

[1*

[1* SEE ALSO

[1*

[1* BUGS

[1*

S

#i f ndef ccdCAMERA CLASS
#defi ne ccdCAMERA CLASS

#i ncl ude " ccdCAMERADCS. cl ass"
#i ncl ude " ccdOBSERVATI ONS. cl ass™

CLASS ccdCAMERADCS ccdCAMERA
BEG N

ATTRI BUTE ccdOBSERVATI ONS obser vati ons /1 observations info
END

#endi f /*! ccdCAMERA CLASS*/
/I *___00Co___*
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363  ccd.db(l)

NAME
ccd.db - Tenplate of Branch Configuration File for a CCD canera

DESCRIPTION
This tenplate can be used to generate a conplete branch for a CCD
camer a.
The user should just include this file in his .db file and define
the follow ng nacros:
CCDNAME nane of the canmera. It becomes the alias of the CCD DB root
CCDROOT absol ute path of the CCD DB root

EXAMPLES
#def i ne CCDNANME ccdt est \'\ canera nane
#def i ne CCDROOT : Appl _dat a: ccdt est \\ CCD DB root

#i ncl ude "ccd. db"

Last change: 21/09/98-11:47

135




136 CCD Detectors Control Software User Manual - 1.6 VLT-MAN-ESO-17240-0672

3.6.4 Example for DATABASE.db file

//*****************************************************************************

/1* E.S.O - VLT project

;;* "@#) $1d: DATABASE. db,v 1.60 1997/11/12 14:12:08 vltsccm Exp $"

;L who when what

% alongino 11/04/97 created as tenplated for COD stand-alone system

//************************************************************************

/1 VLT COMMON SOFTWARE

//************************************************************************

// Loads classes definition fromstandard file
#i ncl ude " CCS. db"

/1

/1 USER. db contains necessary points for CCS, but requiring editing to match
/1 installed configuration

#i ncl ude "USER. db"

//************************************************************************

/1 APPLI CATI ON SOFTWARE

//************************************************************************

/1
/1 Load branches needed by your application

/1l Replace "myccd" with actual canera name
#defi ne CCDNAME nyccd

#def i ne CCDROOT : myccd

#i ncl ude "ccd. db"

/1 1f you want a second CCD:

/1 1) Replace "nmyccd2" with actual canera nane
/1 2) Uncoment next |ines

/| #undef CCDNAME

/ I #undef CCDROOT

/| #define CCDNAME myccd2

/| #define CCDROOT :myccd2

/1 #i nclude "ccd. db"

[/ 0Qo
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3.6.5 Example for USER.db file

//*****************************************************************************

/1* E.S.O - VLT project

;;* "@#) $1d: USER db,v 1.60 1997/11/12 14:12:08 vltsccm Exp $"

;L who when what

% alongino 11/04/97 created as template for CCD stand-al one system

//**************************************************************************

// Loads classes definition fromstandard file
#i ncl ude " CCS. db"

11

// EE R R R I R I R R I O R R R R R R R R R S I R R I S R R R O

/1 Points needed by LCC, but requiring editing to match user installed config.

// EE R R R I R I R R I O R R R R R R R R R S I R R I S R R R O

11

11

//**************************************************************************

/1 SCAN SYSTEM poi nt's

//**************************************************************************

11

11
/'l Repl ace hereafter "wnyccd" by the nane of the Wirkstation environnent
/1 the LCU shall report to.
PO NT "<VLT scan dev>" "LAN wnyccd"
BEGA N
ALIAS  "wnyccd"
END

[/ 0Qo
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3.7 Setup files

This section contains an example of a complete CCD DCS setup file.

3.7.1 ccdSetupComplete.det

PAF. HDR. START; # Start of PAF Header

PAF. TYPE "Detector Setup"; # Type of PAF

PAF. | D " " # | D for PAF

PAF. NAME " " # Nane of PAF

PAF. DESC " " # Short description of PAF

PAF. CRTE. NAME " " # Name of creator

PAF. CRTE. DAYTIM " " # Cvil Time for creation

PAF. LCHG. NAME " " # Nane of person/appl. changi ng

PAF. LCHG DAYTIM " " # Tinestanp of |ast change

PAF. CHCK. NAME " " # Nane of appl. checking

PAF. HDR. END; # End of PAF Header

DET. EXP. TYPE "Normal "; # Exposure type

DET. EXP. NREP 1; # nunber of repeated exposures

DET. READ. CLKI ND 1; # Index of clock pattern used

DET. QUT1. GAI NI ND 8; # Gain index for output

DET. FRAM FI TSMID 2; # Data storage nethod

DET. FRAM FI TSUNC "nyl mage.fits"; # File nane for unconpressed data
DET. DI SPLAY 0; real -tinme inmage display frane ID
DET. W N1. BI NX 1; Bi nning factor along X

DET. W N1. BI NY 1; Bi nning factor along Y

DET. FRAM SAMPLE 1; | mage sanpling on workstation

DET. FRAM TYPE "Normal "; Type of frame

DET. EXP. TI MEREP 0. 00; Ti re between two repeated exposures
DET. READ. SIM M5 " " Sinulation file nane

DET. FRAM XFERSYN T If T, image transfer occurs synchronously
DET. EXP. W PETI M 0; wi pe before starting exposure in a | oop
DET. W N1. ST "F If T, w ndow enabl ed

DET. W N1. STRX 200; Lower left pixel in X

DET. W N1. NX 20; # of pixels along X

DET. W N1. STRY 300; Lower left pixel inY

DET. W N1. NY 20; # of pixels along Y

DET. W N1. CENTRA D "none " type of centroiding calculation
DET. W N1. REFX 50. 00; X position of reference

DET. W N1. REFY 100. 00; Y position of reference

DET. W N1. M NVAX "F; i mage extrenmm search perforned

DET. WN1. | PFUNC "None "
DET. W N1. | PBUFF " None "
DET. W N1. BI AS "F,

user defined function nanme
buffer variable in user function

HFHFIFHFHFHEHFHFFEHFHEHFEHFFEHFHEFHEHFEH SR

bias frame subtraction perforned
DET. W N1. FLATF "F; flat field division perforned
DET. W N1. BACKGND 0. 000000; sky background
DET. W N1. THRM N 0. 000000; | ower threshold
DET. W N1. | PLLX 0; X offset frombottomleft for proc. sub-w ndow
DET. W N1. | PLLY 0; Y offset frombottomleft for proc. sub-w ndow
DET. W N1. | PURX 0; X offset fromtop right for proc. sub-w ndow
DET. W N1. | PURY 0; Y offset fromtop right for proc. sub-w ndow
DET. W N2. ST "F If T, w ndow enabl ed
DET. W N2. STRX 1; Lower left pixel in X
DET. W N2. NX 20; # of pixels along X
DET. W N2. STRY 1; Lower left pixel inY
DET. W N2. NY 20; # of pixels along Y
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DET. WN2. CENTRAO D "none "
DET. W N2. REFX 1. 00;
DET. W N2. REFY 1. 00;
DET. W N2. M NMAX "F
DET. WN2. | PFUNC " None "
DET. WN2. | PBUFF " None "
DET. W N2. Bl AS "F
DET. W N2. FLATF "F
DET. W N2. BACKGND 0. 000000;
DET. WN2. THRM N 0. 000000;
DET. W N2. | PLLX 0;
DET. WN2. | PLLY 0;
DET. W N2. | PURX 0;
DET. W N2. | PURY 0;
DET. WN1. NDI T 1;
DET. W N1. ASUI T1 B
DET. READ. SHI FTYP "l i st "
DET. READ. SH FT1 0;
DET. WN1. U T1 1. 000;
# --- o0 ---

g O g T T T T I T T T T TS

type of centroiding calculation

X position of reference

Y position of reference

i mage extrenma search perforned

user defined function nane

buffer variable in user function

bias frame subtraction perforned

flat field division perforned

sky background

| ower threshold

of fset frombottomleft for proc. sub-w ndow
of fset frombottomleft for proc. sub-w ndow
offset fromtop right for proc. sub-w ndow
offset fromtop right for proc. sub-w ndow
of subintegrations

Al UTi as UT1l else as defined in UTi

Line shift type

Li nes shifted between integration

user defined subintegration tine

< X < X
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3.8 Image files

This section contains examples of:
1. FITS standard keywords written by CCD DCS in the FITS header
2. FITS hierarchical keywords written by CCD DCS in a separate file.

3.8.1 Example of FITS header standard keywords written by CCD DCS

SIMPLE = T /| Standard FITS format (NOST-100.0)
BI TPI X = 16 | # of bits storing pix val ues

NAXIS = 2 /| # of axes in frame

NAXI S1 = 592 | # pixels/axis

NAXI S2 = 578 | # pixels/axis

ORIG@ N = '"ESO | European Sout hern Cbservatory

DATE = '1997-11-19T10: 18: 39. 535 / UT date when this file was witten
CRVAL1 = 1.0 |/ value of X ref pixel

CRPI X1 = 1.0 / X Ref. pixel of center of rotation
CDELT1 = 1.0 / Binning factor

CTYPE1L = 'PIXEL / Pixel coordinate system

CRVAL2 = 1.0 / value of X ref pixel

CRPI X2 = 1.0 | X Ref. pixel of center of rotation
CDELT2 = 1.0 / Binning factor

CTYPE2 = 'PIXEL ' / Pixel coordinate system

BSCALE = 1.0 | pi xel =FI TS* BSCALE+BZERO

BZERO = 0.0 | pi xel =FI TS* BSCALE+BZERO

MID- OBS = 50771. 42960247 / MID start (1997-11-19T10: 18: 37. 653)
DATE- OBS= ' 1997-11-19T10: 18: 37. 653" /| Date of observation

EXPTI ME = 1. 0004 /| Total integration tine

3.8.2 Example of FITS hierarchical keywords written by CCD DCS

H ERARCH ESO DET I D

H ERARCH ESO DET NAME
HI ERARCH ESO DET DATE
HI ERARCH ESO DET DI D
HI ERARCH ESO DET BI TS

"CCD ACE - Rev 2.5 / Detector systemld

"ccdWSR - tccd_ace$20' / Nanme of system

'1997-11-19T10: 16: 23. 000" / Installation date

'"ESO- VLT-DI C. CCDDCS - Rev 2.5' / Ddictionary
12 / Bits per pixel readout

HI ERARCH ESO DET READ CLOCK
HI ERARCH ESO DET READ SPEED

"acetecL.clk' / Readout clock pattern used

H ERARCH ESO DET SOFW MODE " Nor mal / CCD sw operational node

H ERARCH ESO DET CH P FRMXFER= T/ chipis of frame transfer type
H ERARCH ESO DET CH P1 ID = "tccd$58 ' / Detector chip identification
H ERARCH ESO DET CHIP1 NAME = 'djo_LARGE /| Detector chip nane

H ERARCH ESO DET CHI P1 X = 1/ Xlocation in array

H ERARCH ESO DET CHI P1 Y = 1/ Y location in array

H ERARCH ESO DET CHI P1 NX = 592 / # of pixels along X

H ERARCH ESO DET CHI P1 NY = 578 | # of pixels along Y

HI ERARCH ESO DET CHI P1 PSZX = 22.0 / Size of pixel in X

HI ERARCH ESO DET CHI P1 PSZY = 22.0/ Size of pixel inY

Hl ERARCH ESO DET EXP NO = 11 / Uni que exposure | D nunber

H ERARCH ESO DET EXP TYPE = '"Normal ' | Exposure type

H ERARCH ESO DET EXP DUMDI T = 3 / # of dummy readouts

H ERARCH ESO DET EXP RDTTI ME = 0.916 / inmage readout tine

H ERARCH ESO DET EXP XFERTI M = 1.032 / image transfer tinme

HI ERARCH ESO DET READ MODE = ' nor nal / Readout nethod

'fast /| Readout speed
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H ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH
HI ERARCH

ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO
ESO

DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET

READ
auTl
auTl
auTl
auTl
auT1
auT1
auTl
auTl
auTl
auTl

FRAM | D
FRAM TYPE
W NDOWS

W N1
W N1
W N1
W N1
W N1
W N1
W N1
W N1
W N1
W N1
TWMP1
TMP1
TMPL
TMP2
TMP2
TMP2

-<><9
-
oo

2

GAI NI ND=

STRX
STRY
NX
NY

Bl NX
Bl NY
NDI T
u Tl
D T1
DKTM
I D
START
END

I D
START
END

e

~ e e e e e e e e e e e e e e~~~

"Normal '

1. 000
1. 0004
1.0004
' House !
295. 95
295. 98
' Chi p .
229. 07
229. 00

Pi xel digitalization time [us]
Description of output

index of chip it belongs to

X location of output

Y | ocation of output

valid pixels along X

valid pixels along Y

Prescan region in X

Overscan region in X

Conversion fromel ectrons to ADUs
Gain index for output

| mge sequenci al nunber

Type of frane

# of wi ndows readout

Lower left pixel in X

Lower left pixel inY

# of pixels along X

# of pixels along Y

Bi nni ng factor along X

Bi nning factor along Y

# of subintegrations

user defined subintegration tinme
actual subintegration tinme

Dark current time

I D of tenperature sensor
Tenperature at exposure start
Tenperature at exposure conpletion
I D of tenperature sensor
Tenperature at exposure start
Tenmperature at exposure conpletion
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3.9 Log files

This section contains examples of:
1. Configuration and operational logs in FITS format from a scientific CCD camera
2. Configuration and operational logs in FITS format from a technical CCD camera

39.1 Example of FITS log from a Scientific CCD

16: 17: 55>- START DET SOFW/ CCD control sw started [SUSI]

16: 17: 55> DET SOFWID = $Revision: 1.84 $ / CCD control program nane-version [SUSI]
16: 17: 55> DET SOFW MODE = ACE sinulated / CCD sw operational node [SUSI]
16: 17: 55> DET STATE = LOADED / CCD sw state [SUSI]

16: 17: 55>/ UNFORSEEN: LCU & W5 tines are not aligned [SUSI]

16: 17: 55>/ RECOVERY: LCU tinme set to 1997-11-05T16:17:55 [ SUSI]

16: 17: 55>/ Time Accuracy = 10 ns [ SUSI]

16: 18: 28>- CHANGE DET STATE / CCD sw state change [ SUSI]

16: 18: 28> DET SHUT TYPE = notorDriven / type of shutter [SUSI]

16:18: 28> DET SHUT ID = Susi / Shutter unique identifier [SUSI]

16: 18: 28> DET TELE NO = 72 /| # of sources active [SUSI]

16: 18: 28> DET TELE TOLE = 0.10 / Telemetry variation tol erance [ SUSI]
16:18: 28> DET TLML NAME = Bias_1 / Description of telenetry param [ SUSI]
16:18:28> DET TLML ID = AGND / I D of telenetry sensor [SUSI]

16:18: 28> DET TLM2 NAME = Bias_2 / Description of telenetry param [ SUSI]
16:18: 28> DET TLM2 ID = TENVOLT / I D of telenetry sensor [SUSI]

16:18: 28> DET TLMr1 NAME = Clock_24 L / Description of telenmetry param [SUSI]
16:18: 28> DET TLM71 ID = CLK23_LOW/ |ID of telenetry sensor [SUSI]

16: 18: 28> DET TLMr2 NAME = Cock_24 H/ Description of telenetry param [SUSI]
16:18: 28> DET TLM72 ID = CLK23_HI GH / I D of telenmetry sensor [SUSI]

16: 18: 28>/ No Bi as Frane found [ SUSI]

16: 18: 28>/ No Flat Field found [SUSI]

16: 18: 28> DET STATE = STANDBY / CCD sw state [ SUSI]

16: 18: 28>- CHANGE DET STATE / CCD sw state change [ SUSI]

16: 18: 29>/ Wrl d Coordi nates: Enabl ed [ SUSI ]

16: 18: 29> DET STATE = ONLINE / CCD sw state [SUSI]

16: 20: 51>- START DET EXP / Start exposure [SUSI]

16: 20: 51> DET EXP NO = 211 / Uni que exposure | D nunber [ SUSI]

16: 20: 51>- START DET CHIP. WPE / CCD start wipe action [SUSI]

16: 20: 51> DET CH P. WPE STATUS = DONE / CCD wi pe conpl eted [ SUSI]

16: 20: 51>- OPEN DET SHUT / CCD shutter open [ SUSI]

16: 20: 52>- PAUSE DET EXP / Pause exposure [ SUSI]

16: 20: 52>- CLOSE DET SHUT / CCD shutter closed [SUSI]

16: 20: 57>- RESUME DET EXP / Conti nue exposure [ SUSI]

16: 20: 57>- OPEN DET SHUT / CCD shutter open [ SUSI]

16:21: 27>- CLOSE DET SHUT / CCD shutter closed [SUSI]

16: 21: 27>- START DET CHI P. READ / start readout of CCD chip [SUSI]

16: 21: 27>- START DET TRANS / CCD data transfer started [SUSI]

16: 21: 28> DET CHI P. READ STATUS = DONE / CCD chip readout conpleted [SUSI]
16: 21: 28> DET TRANS STATUS = DONE / CCD data transfer conpleted [SUSI]
16: 21: 28> DET EXP STATUS = DONE / Exposure conpl eted [ SUSI]

11: 38: 24>- CHANGE DET STATE / CCD sw state change [ SUSI]

11:38: 26> DET STATE = OFF / CCD sw state [ SUSI]
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Example of FITS log from a Technical CCD

. 27>- START DET SOFW/ CCD control sw started [UT1AQG

:27> DET SOFWID = CCD Rev 2.5 / CCD control program nanme-version [ UT1AQG
: 27> DET SOFW MODE = Norrmal / CCD sw operational node [ UT1AQG

: 27> DET STATE = LOADED / CCD sw state [UT1AQG

120>/ Time Accuracy = given by TIM[UT1AG

: 30>- CHANGE DET STATE / CCD sw state change [ UT1AQG

: 31>/ ACE program 'acetec.btl' |oaded from/INTROOT [ UT1AQG

: 31>/ DSP program ' aceteclL.clk' |l oaded from /| NTROOT [ UT1AG

:34> DET TELE NO = 48 / # of sources active [UT1AQG

: 34> DET TELE TOLE = 0.10 / Telenetry variation tol erance [ UT1AQG
:34> DET TLML NAME = Bias_1 / Description of telemetry param [UT1AQG
:34> DET TLML ID = UDCO / 1D of telenetry sensor [UT1AG

:34> DET TLM2 NAME = Bias_2 / Description of telenetry param [UT1AQG
:34> DET TLM2 ID = UDCL_PD / 1D of telenetry sensor [UT1AQG

134> DET TLM47 NAME = Clock_16_L / Description of telenmetry param [UT1AQG
:34> DET TLMA7 ID = CLK15_L_RG/ ID of telenetry sensor [UT1AQG

134> DET TLMA8 NAME = Clock_16_H / Description of telenetry param [UT1AG
:34> DET TLM4A8 ID = CLK1I5_ HRG/ ID of telenetry sensor [UT1AG

234> DET TEMP NO = 2 /| # of sensors active [UT1AG

: 34> DET TEMP TOLE = 0.50 / Tenperature variation tol erance [ UT1AQ

: 34> DET TMP1 NAME = House_1 / Description of tenperature sensor [UT1AQG
:34> DET TMP1 ID = House / | D of tenperature sensor [UT1AQG

:34> DET TMP2 NAME = Chip_1 / Description of tenperature sensor [UT1AQG
234> DET TMP2 ID = Chip / 1D of tenperature sensor [UT1AQG

: 34>/ No Bias Frame found [ UT1AG

:34>/No Flat Field found [ UT1AG

: 34> DET STATE = STANDBY / CCD sw state [UT1AQG

: 35>- CHANGE DET STATE / CCD sw state change [ UT1AQG

:35> DET TEMP INT = 60.0 / tenperature reading period [ UT1AG

: 35>- START DET TEMP / Tenperature nonitoring is active [UT1AQG

: 35> DET TMP1 PARM = 281.22 / Current val ue tenperature sensor [UT1AQG

: 35> DET TMP2 PARM = 232.18 / Current val ue tenperature sensor [UT1AQG

: 35>/ Worl d Coordinates: Enabl ed [ UT1AQG

: 35> DET STATE = ONLINE / CCD sw state [UT1AQG

: 37>- START DET EXP / Start exposure [UT1AG

: 37> DET EXP NO = 11 / Uni que exposure | D nunber [UT1AG

: 37> DET TMP1 START = 265.40 / Tenperature at exposure start [UT1AQG

: 37> DET TMP2 START = 235.19 / Tenperature at exposure start [UT1AQG
:37>-START DET CHIP WPE / CCD start w pe action [UT1AG

:37> DET CH P WPE STATUS = DONE / CCD wi pe conpl eted [ UT1AG

: 38>- START DET CHI P READ / start readout of CCD chip [UT1AG

: 38>- START DET TRANS / CCD data transfer started [UT1AG

: 39> DET CH P READ STATUS = DONE / CCD chip readout conpleted [ UT1AQG
140> DET TMP1 END = 263.39 / Tenperature at exposure conpletion [UT1AG
140> DET TMP2 END = 228.01 / Tenperature at exposure conpletion [UT1AG
: 40> DET TRANS STATUS = DONE / CCD data transfer conpleted [UT1AQG

: 40> DET EXP STATUS = DONE / Exposure conpleted [ UT1AQG

:51> DET EXP NO = 141 / Uni que exposure | D nunber [UT1AQG

: 51> DET EXP REPEAT = infinite / number of repeated exposures [UT1AQG
:51>- START DET CHIP WPE / CCD start w pe action [UT1AG

:51> DET CH P WPE STATUS = DONE / CCD wi pe conpl eted [ UT1AG
:01>-STOP DET EXP / Stop integration / |oop [UT1AG

: 01> DET EXP NREP = 428 / nunber of repeated exposures [UT1AQG

: 01> DET EXP STATUS = DONE / Exposure conpleted [ UT1AG

: 57>/ UNFORSEEN: TMP1 (Chip_1) : 238.4 K- CQut of range 200.0 to 238.0 K [UT1AQG
:54> DET TMP1 PARM = 269.91 / Current value tenperature sensor [UT1AQG

143
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11: 46: 15>- CHANGE DET STATE / CCD sw state change [ UT1AQG
11: 46: 15>- STOP DET TEMP / Tenperature nonitoring has been stopped [UT1AG
11: 46: 16> DET STATE = OFF / CCD sw state [UT1AQG
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3.10 Configuration files

This section contains examples of files needed to configure the environment where the CCD
software is supposed to run.
On LCU:

1. Example of bootScript

3.10.1 Example for LCU bootScript file

#! VxWor ks

#******************************************************************************

# E.S.O - VLT project

#

# "@#) $ld: bootScript,v 1.60 1997/11/12 14:12:09 vltsccm Exp $"
#

# THIS | S A GENERATED FILE - DO NOT EDI T (unless you know how)
#

# Created by

# User: pduhoux

# Host: te49

# Date: Fri Nov 7 08:31:58 MEZ 1997

# Tool: vccConfiglLcu

# Proc: vccConfigLcuGenerat eBoot Script 2.7
#

#:: VCCDATA

# vLcuEnv: |teb53

# vlcuHost: te53

# vlLcul Paddr: 134.171.12.189

# vlLcuHost O: te53

# vbLcul PaddrO: 134.171.12.189

# vbLcuHost 1:

# vlLcul Paddr 1:

# vlLcuHost 2:

# vlLcul Paddr 2:

# vLcuTCPport: 2160

# vbLcuCpu: MC68040

# vlcuType: 68k

# vLcuBsp: mv167

# vBwsEnv: weed

# vBwsHost : te49

# vBwsl Paddr : 134.171.12.184

# vBwsTCPport: 2301

# vBwsCpu: hppa

# vBwsType: hp9700

# vGat eway:

# BOOTROOT: / di skd/ vl t/data

# BOOTHOVE: / di skd/ vl t/ dat a/ ENVI RONMVENTS/ | t e53
# VXROOT: / di skb/ vwhs. 3/t ar get

# vVl t Host : ted9

# vVl t | Paddr: 134.171.12.184

# VLTROOT: / di skd/ vl t/ NOV97

# vl nt Host: te49

# vint| Paddr: 134.171.12.184

# | NTROOT: / di skb/ i ntroot/pduhoux/introot
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# vModHost : te49

# vModl Paddr : 134.171.12. 184

# MODROOT:

# vSysnodlist: lcudrv lculog Igs timlcc cai scan b01l6
# vUsrnodlist: ntp ccd

# vDevli st: {? /tin}

#

#.0: ROOT

put env " BOOTROOT=/ di skd/ vl t/data"

put env " BOOTHOVE=/ di skd/ vl t/ dat a/ ENVI RONMENTS/ | t €53"
put env " VLTROOT=/ VLTROOT"

put env "1 NTROOT=/ | NTROOT"

#put env " MODROOT=/ MODROOT"

#0 NETWORK Do

nfsldSet 138 /* vx */

nf sAut hUni xSet "te49", 138,300 /* vx,vlt */

nf shbunt "te49","/diskd/vlt/data", O

host Add "te49","134.171. 12. 184"

nf sAut hUni xSet "te49", 138,300 /* vx,vlt */

nf shbunt "ted49","/diskd/vlt/NOv97", "/ VLTROOT"

host Add "te49","134.171. 12. 184"

nf sAut hUni xSet "te49", 138,300 /* vx,vlt */

nf sMount "t e49","/di skb/i ntroot/pduhoux/introot","/| NTROOT"

#.0: LCUBOOT

cd getenv("VLTROOT")

Id 0,1, "vw bin/ MC68040/ | cuboot "
| cuboot Logl ni t

#.0: ENVI RONVENT

put env " CPU=MC68040"

put env "LOCALENV=|t e53"

put env " LOCALTCPPORT=2160"

put env " HOSTENvV=wccd"

put env "HOSTTCPPORT=2301"

put env " LOCALHOST=t 53"

put env "LOCALI PADDRESS=134. 171. 12. 189"
#put env " LOCALHOST 1="

#put env " LOCALI PADDRESS 1="

#put env " LOCALHOST_2="

#put env " LOCALI PADDRESS 2="

| cuboot Aut oEnvlinit /* set rest of variables automatically */

#.0: MODULES

| cuboot Aut oLoad 1, "Il cudrv",0

| cuboot Aut oLoad 1, "I cul og", 0

| cuboot AutoLoad 1,"1gs",0

# auto-install with defered loading for driver: tim

| cuboot Aut oLoad 1,"lcc", 0
| cuboot Aut oLoad 1, "cai ", 0
| cuboot Aut oLoad 1, "scan", 0
| cuboot Aut oLoad 1, "b016",0
| cuboot Aut oLoad 1, "ntp",0

| cuboot Aut oLoad 1, "ccd", 0
# Initialize System Mdul es:
| cuboot Aut oCdBoot 1, "I cudrv. boot"
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< | cudrv. boot

| cuboot Aut oCdBoot 1, "I cul og. boot"
< | cul og. boot

| cuboot Aut oCdBoot 1, "I gs. boot "
< | gs. boot

| cuboot Aut oCdBoot 1,"ti m boot™
< tim boot

| cuboot Aut oCdBoot 1, "I cc. boot ™
< | cc. boot

| cuboot Aut oCdBoot 1, "cai . boot ™
< cai . boot

| cuboot Aut oCdBoot 1, "scan. boot ™
< scan. boot

| cuboot Aut oCdBoot 1, "b016. boot "
< b016. boot

#o: DEVI CES
#| cuboot Aut oDevCheck "/tinf, -1

#.0: USER Do

# Initialize User-Mdules:

| cuboot Aut oCdBoot 1, "nt p. boot "
< ntp. boot

| cuboot Aut oCdBoot 1, "ccd. boot "
< ccd. boot

# Execute User-Script:

cd get env(" BOOTHOVE")

#< user Scri pt

#: TERM NATI ON
taskDel ay 100

| cuboot Aut oSpawn 1, "tLccResunelnit", 80, 0x18, 40000, "l ccResunel ni t"

| cuboot Aut oExec 1,"lccVWaitlnit"
| cuboot LogFi ni sh

# __ END_OF_BOOT_SCRIPT___
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3.11 Error message files

3.11.1 ccd_ERRORS

z Version Id. is specified at the end of the file

zError Definition File Created on Oct 9 12:41:59 1997
z This file has been generated by a utility

z rrrrrrrrrrt po NOT MANUALLY EDIT THES FILE tiriririnnd
z##########################################################

1 Wi}

ccdERR_BUSY : Cannot process command ' % 16s' - Process al ready executing
ccdERR_BUSY. hl p

2 s {}

ccdERR_CVMD _EXECUTE : Fail ed executing command ' % 16s' - % 80s
ccdERR_CMD_EXECUTE. hl p

3 W{}

ccdERR_CMVD | GNORED : Command ' % 16s' ignored - % 80s
ccdERR_CMD_| GNORED. hl p

4 S {}

ccdERR_CVMD_UNKNOWN : Unknown command ' % 16s'
ccdERR_CVD_UNKNOWN. hl p

5 W{}

ccdERR_CVMD WARNI NG : Command ' % 16s' returned warning - % 80s
ccdERR_CVD_WARNI NG hl p

6 F {}

ccdERR_DB_ROOT : Wong root database point '% 80s'
ccdERR_DB_ROOT. hl p

7 F {}

ccdERR_DB_CONSI STENCY : Expected % 80s - Check nodul e version with system manager
ccdERR_DB_CONSI STENCY. hl p

8 F {}

ccdERR DB READ : Failed to read database attribute ' % 80s'
ccdERR_DB_READ. hl p

9 F {}

ccCdERR DB WRITE : Failed to wite database attribute ' % 80s'
ccdERR_DB_WRI TE. hl p

10 F {}

ccdERR_ENV_UNKNOMN : Unknown environnent variable ' % 80s’
ccdERR_ENV_UNKNOWN. hl p

11 S {}

cCcdERR_I NVALI D_ARGUVENT : Invalid argunent '% 80s' - % 80s
cCcdERR_I NVALI D_ARGUMENT. hl p

12 F {}

ccdERR_NOT_| MPLEMENTED : Feature ' % 80s' not inpl emented
ccdERR_NOT_| MPLEMENTED. hl p

13 F {}

ccdERR_OPEN FI LE : Cannot open file '% 80s' - % 80s
ccdERR_OPEN _FI LE. hl p
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14 F {}

ccdERR OPMODE : |l 1l egal operational node '%' - % 80s

ccdERR_OPMODE. hl p

15 S {}

ccdERR _OPSTATE : Illegal operational state '9%20s' - % 80s
ccdERR_OPSTATE. hl p

16 F {}

ccdERR _SETUP : Inconsistent setup - Check paraneters

ccdERR_SETUP. hl p

17 s {}

ccdERR STATUS : Illegal % 20s status - % 80s

ccdERR_STATUS. hl p

18 S {}

ccdERR TI MEQUT : Tineout waiting for % 80s

ccdERR_TI MEQUT. hl p

19 S {}

ccdERR PARAM | NVALID : Invalid paraneter '%80s' - %0s
cCdERR_PARAM | NVALI D. hl p

20 S {}

ccdERR_PARAM RANGE : Paraneter out of range '% 80s' = % 80s - % 80s
ccdERR_PARAM RANGE. hl p

101 F {}

ccdERR CCS CALL : CCs service call failed : % 80s

ccdERR _CCS CALL. hlp

102 F {}

ccdERR CD SET : Error setting current working directory to % 256s
ccdERR _CD SET. hl p

103 S {}

cCcdERR_CONFI GURATI ON : % 80s

ccdERR_CONFI GURATI ON. hi p

104 F {}

ccdERR CVMD LI ST FULL : List of commands waiting for ternination of inmage transfer
full.

cCcdERR _CMD LI ST_FULL. hip

105 F {}

ccdERR CVD LI ST NOT_FOUND : % 20s not found in the list of comands waiting for
term nation of inage transfer.

ccdERR_CMD_LI ST_NOT_FOUND. hl p

106 F {}

ccdERR _ENV : Environnent not conpletely defined or not properly set.
ccdERR_ENV. hl p

107 F {}

ccdERR ENV_GET : Failed to get environnent information for program %0s
ccdERR_ENV_GET. hl p

108 F {}

ccdERR_ENV_VAR : Environnment variable % 20s not defined. Needed to proceed.
ccdERR_ENV_VAR. hl p

109 F {}

CccdERR ENV IT : Failed to get environnment information for imge transfer sub-sys-
tem

ccdERR ENV IT. hlp

110 S {}

ccdERR FITS FILE : Error during operations on FITS file % 256s
cCcdERR _FI TS FILE. hlp

111 S {}

ccdERR FITS KEYWORD : Error with FITS keyword % 20s

cCdERR_FI TS_KEYWORD. hl p

112 S {}
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ccdERR I MAGE : Error while transfering next inmage

ccdERR | MAGE. hl p

113 S {}

cCdERR I MAGE INFO : Error retrieving inage infornmation

ccdERR_| MAGE_| NFO. hl p

114 F {}

ccdERR MSG ADD : Error trying to allocate nenory space for a new nessage.
ccdERR_MSG_ADD. hl p

115 F {}

ccdERR _MSG ADD CMD : Fail ed addi ng new conmmand % 16s from process % envi r onment
% 20s to the list of pending nessages

ccdERR_MSG_ADD CMD. hi p

116 F {}

ccdERR MSG COMW : Failed in sending command % 16s to process % 20s environment
% 20s

ccdERR_MSG_COWM hl p

117 F {}

ccdERR_MSG NOT_FOUND : Message % 256s of type %, ID % fromenvironment % 20s not
found in pendi ng nmessages |i st

ccdERR_MSG_NOT_FOUND. hl p

118 S {}

ccdERR MSG RCV : Failed while getting new nessage

ccdERR_MSG RCV. hl p

119 S {}

ccdERR MSG RPLY : Failed sending reply to conmand % 16s to process nunber % en-
vi ronnent % 20s

ccdERR_MSG RPLY. hl p

120 F {}

CcCdERR NOT_INIT : Systemnot initialised (see command INIT). Conmand % 16s cannot
be execut ed.

ccdERR NOT_INIT. hlp

121 S {}

ccdERR _NOT_ONLINE : System not online (see conmand ONLINE). Command % 16s cannot
be execut ed

ccdERR_NOT_ONLI NE. hl p

122 S {}

ccdERR PI XELS : Wong anount of data received fromLCU. % pixels instead of %
ccdERR_PI XELS. hl p

123 S {}

cCdERR RPLY : Error returned or tineout inreply fromprocess %l environment % 20s
to command % 16s

ccdERR _RPLY. hl p

124 F {}

ccdERR RPLY EXEC : Failed executing action after reply to comand % 16s sent by
process %l environnent % 20s

ccdERR_RPLY_EXEC. hl p

125 F {}

ccdERR RPLY LENGTH : Unexpected length of reply nessage=%. Expected % bytes
cCcdERR_RPLY_LENGTH. hl p

126 F {}

ccdERR RPLY SEND : Error trying to send a reply to command ori gi nat or
ccdERR_RPLY_SEND. hl p

127 S {}

ccdERR_RPLY_UNEXP : Unexpected reply to conmmand % 16s from process %l envi r onment
% 20s

ccdERR_RPLY_UNEXP. hl p

128 S {}

ccdERR _RPLY_UNEXP_LAST : Unexpected last reply to command % 16s from process %l
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envi ronment % 20s

cCdERR_RPLY_UNEXP_LAST. hl p

129 F {}

ccdERR SETUP_FILE : Error during % 80s operation with setup file % 256s
ccdERR_SETUP_FI LE. hl p

130 F {}

ccdERR SETUP_PAR : M ssing paraneter value for setup paraneter % 80s
cCcdERR_SETUP_PAR. hl p

131 S {}

ccdERR _SHARED MEMORY : Fail ed during operation with shared nenory % 20s
ccdERR_SHARED MEMORY. hl p

132 F {}

ccdERR _STATE EXEC : Fail ed executing action after reaching new state
ccdERR_STATE_EXEC. hl p

133 W{}

ccdERR TI ME : % 80s

ccdERR TI ME. hl p

134 S {}

ccdERR _NO DI SPLAY : No image currently displayed on frane ID %
noHel p

135 S {}

ccdERR TI MES NOT_ALIGNED : LCU & Ws tines are not aligned - 9% 80s
cCdERR_TI MES_NOT_ALI GNED. hl p

201 S {}

ccdERR _TASK SPAWN : Failed to spawn task ' % 20s'
cCcdERR_TASK_SPAWN. hl p

202 S {}

ccdERR TASK EXI STS : Task ' % 20s' al ready exists

ccdERR _TASK_EXI STS. hl p

203 S {}

ccdERR TASK NAME : Cannot retrieve canera nane fromtask ' % 20s'
cCdERR_TASK_NAME. hl p

204 S {}

ccdERR _NO MEMORY : Failed to allocate nenory for 9% 80s
ccdERR_NO_MEMORY. hl p

205 S {}

ccdERR _FI ND_ SYMBCOL : Cannot find synbol '9% 20s' in global synbol table
ccdERR_FI ND_SYMBOL. hl p

206 S {}

ccdERR VX CALL : Call to VxWirks function '% 20s' failed - % 80s
ccdERR VX CALL. hlp

207 S {}

ccdERR _SEMAPHORE : Failed to take semaphore ' % 20s' - 9% 80s
ccdERR_SEMAPHORE. hl p

208 S {}

ccdERR_ENVI RONMENT : Expected valid environnent variable '% 20s'
ccdERR_ENVI RONMENT. hl p

209 S {}

ccdERR ACE CALL : ACE call failed : 9% 80s

ccdERR_ACE CALL. hlp

211 S {}

ccdERR DCL_CALL : DCL call failed : 9% 80s

ccdERR DCL_CALL. hl p

212 S {}

ccdERR LCC CALL : LCC service call failed : % 80s
ccdERR LCC CALL. hlp

213 S {}

CCdERR INT_CALL : Failed to % 256s

151
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ccdERR I NT_CALL. hl p

214 S {}

ccdERR USR CALL : Failed to process user function % 80s
ccdERR _USR CALL. hl p

215 S {}

CCdERR INIT MODULE : Failed to initialize nodule '% 20s' - % 80s
cCdERR_I NI T_MODULE. hl p

218 S {}

ccdERR_MSG TYPE : % 80s

ccdERR_MSG TYPE. hl p

219 S {}

ccdERR FIND FILE : Cannot find file '% 80s'

cCcdERR_FI ND_FI LE. hl p

220 W{}

ccdERR READ FILE : Failed to read fromfile ' % 80s'
ccdERR_READ FILE. hlp

221 S {}

cCcdERR_SEND _DATA : % 80s

cCcdERR_SEND_DATA. hl p

226 W{}

ccdERR FORMAT : Invalid conmmand paraneter format - % 80s
ccdERR_FORMAT. hl p

227 W{}

ccdERR REPLY : Error reply received on % 80s command to % 80s
cCdERR _REPLY. hl p

228 W{}

cCdERR_STARTUP : % 80s

cCcdERR_STARTUP. hl p

229 W{}

cCdERR _TIMER : % 80s

ccdERR_TI MER. hl p

230 S {}

ccdERR_SEND COVMAND : Failed to send % 20s command to % 80s
ccdERR_SEND_COWMAND. hi p

231 W{}

ccdERR | MAGE LI ST : % 80s

cCdERR | MAGE_LI ST. hl p

232 S {}

ccdERR ID : Invalid %20s I D = % 80s

ccdERR ID. hlp

233 W{}

cCdERR | MAGE_M SMATCH : % 80s

noHel p

234 W{}

cCdERR _TELEMETRY : % 256s

noHel p

235 W{}

cCcdERR_TEMPERATURE : % 256s

noHel p

#

# "@#) $ld: ccd_ERRORS,v 1.88 1997/11/12 15:04:11 vlitsccm Exp $"
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4 INSTALLATION GUIDE

The CCD sw is delivered as part of the VLT sw distribution Kit.

This section describes step by step all what is needed to make the CCD sw ready to run and the test
procedures to verify the correctness of the installation

4.1 GENERAL

The VLT CCD Control Software currently includes:
= the LCU-Transputer interface (LCU and ACE part).
= the CCD Software (WS, LCU and ACE parts for science and technical CCDs).

and all the relevant documentation in both printed and PostScript file format.

The distribution kit contains all the sources needed to regenerate the software and can be installed
with or without the real camera hardware (ACE in simulation).

411 Copyright

See [7].

4.2 SUPPORTED CONFIGURATION

42.1 Hardware

The following components are needed by ACE based CCD systems, in addition to the VLT
standard ones, listed in [7]:

WS
= one or more big hard-disk(s) for image storage.

LCU (not needed if LCU sw is simulated):
« a19” VME bus chassis with power supply and 32-bit backplane

e CPU board (currently MVMEL67), equipped with enough RAM to accommodate the whole
software and at least one full image (minimum 8 MBytes; for scientific cameras: 32 Mbytes or
more is recommended)

= Transputer Link Interface Board (INMOS BO016). This board uses 24-bits addresses and
therefore it must be connected to the CPU board over the backplane also on the P2 connector.
This board is not needed if ACE sw is simulated (see section 2.4).

« ESO Transputer Link Adapter Board. For TCCDS systems it is connected to the Transputer
Link Interface Board through a flat cable over P2 (cable delivered with the system). This board
is not needed if ACE sw is simulated.

= (optional) ESO Time Interface Module (TIM) to connect to the Time Reference System (TRS).
This board makes special usage of the P2 connector. It must therefore be plugged in the VME
chassis in a slot where P2 is not connected to the backplane.



154 CCD Detectors Control Software User Manual - 1.6 VLT-MAN-ESO-17240-0672

ACE (not needed if ACE sw is simulated)
= Complete ACE box
Note: More information about the hardware configuration of TCCDS systems can be found in [15].

42.2 Software

UNIX Operating System (see [7] for the types and versions supported).
VLT Common Software - OCT98, installed including RTAP and VxWorks according to [7])

(optional) VLT Real Time Display, installed according to [26].

(optional) INMOS D4305 package.
This package is needed to compile and generate the transputer part of the CCD sw, running on
ACE. For all those configurations where this package is not available, no compilation takes
place and executable files are directly installed. The installation procedure assumes that the
INMOS package is available if the environment variable ISEARCH is defined.

(optional) Perimos DTM560 package.
This package is needed to compile and generate the DSP part of the CCD sw, running on ACE.
For all those configurations where this package is not available, no compilation takes place
and executable files are directly installed. The installation procedure assumes that the Perimos
package is available if the environment variable DSP_ROOT is defined.

4.3 CONTENTS

The VLT CCD Control Software is delivered as part of the VLT sw release. See [7] for more informa-
tion about the contents.

4.4 PROBLEM REPORTING/CHANGE REQUEST

See [7] for how to report problems/errors or suggested changes in software or documentation.

4.5 INSTALLATION
See [7].

4.6 CONFIGURATION

After successful installation of the software, the following steps will take you through the
configuration of a complete CCD system. A CCD system requires a WS environment, an LCU and
an ACE. Although existing environments can be used, we suggest to perform the configuration
using new environments. Once you are familiar with that, the integration of the CCD software to an
existing project is a straight forward process.

This section assumes that you master the process of creating/configuring environments, including
the directory structure and available tools. (If not, please have a look to the configuration and
verification section of [7]).
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46.1 Environment variables.

Some environment variables are used on Workstation by the CCD sw and therefore must be
defined; some of them, marked with (*), are optional: if they are not defined, the specified default
value is taken.

HOST
name of the local Workstation. It has to be set to the value returned by the command
hostname:

$ setenv HOST ‘ host nane!

RTAPENV
name of the workstation CCS environment where CCD sw runs. Example:

$ setenv RTAPENV wmyccd

INS_ROOT
name of the root directory where data dictionaries, setup and configuration files are
stored/retrieved (see [4] for the full directory structure). At least the root directory must
exist, all the sub-directories needed by the CCD software, if not existing, will be created
and populated in the next step (4.6.4).

Note that, although INS_ROOT has been defined only for instrumentation sw, it has to
be defined and must exist also for technical CCD cameras.

CCDNAME
name of the CCD camera (max. 7 characters). Examples:
$ setenv CCDNAME nyccd right
$ setenv CCDNAME nyccdred wrong! (8 characters)

The alias name of the root point for the database CCD branch (see also point 4.6.3)
must be the same as the value of the environment variable CCDNAME.

CCDLENV
name of the LCU environment where CCD sw runs. Example:

$ setenv CCDLENV | nyccd

CCDDXF (*)
name of the WS host receiving CCD image data (see [23]). If not defined, default is the
contents of the environment variable HOST (same LAN used for messages and data).
Example:

$ setenv CCDDXF texxAtm

INS_HOST (*)
name of the Workstation hosting the disk containing the INS_ROOT directory. If not
defined, default is the local Workstation (see HOST above). Example:

$ setenv | NS HOST $HOST

INS_USER (*)
INS_ROOT branch for setup files search (see [4] for more details). If not defined, default
is SYSTEM Example:

$ setenv | NS_USER SYSTEM

CCDDID (*)
Name of Data Interface Dictionary to be used (excluded prefix ESO-VLT-DIC.). If not
defined, default is CCDDCS. Example:

$ setenv CCDDI D FORS
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The Data Interface Dictionary file must be stored in $INS_ROOT/SYSTEM/Dictionary.
The default Dictionary file (ESO-VLT-DIC.CCDDCS) is in $VLTROOT/config.

In the following sections we assume as example that the following definitions are done (all optional
variables are defaulted):

$ setenv CCDNAME nyccd

set env RTAPENV wmryccd

set env HOST ‘ host nane'

setenv CCDLENV | myccd

setenv | NS_ROOT /diskc/ myNane/ i nsroot

& B B B

4.6.2 Single CCD stand-alone camera

Whenever the CCD camera is going to be used as a simple stand-alone instrument, and therefore
WS and LCU environments can be configured to support the CCD sw only, the script
ccdEnvFromTeplate.sh can be used. It creates and configures WS and LCU environments for one
single CCD camera, taking the values of environment variables described in section 4.6.1.

$ ccdEnvFronenpl at e. sh

In this case, the first part of sections 4.6.3 and 4.6.7 can be skipped (just perform the verification
indicated in sub-sections 4.6.3.1 and 4.6.7.1).

4.6.3 WS Environment

1. Create a new environment as in [7]. Remember, the environment shall be named as in
$RTAPENV. Do not forget to properly configure /etc/services, /etc/$SRTAPROOT/
Rt apEnvLi st (or $RTAPROOT/ et ¢/ Rt apEnvLi st on ol der Rtap rel eases), etc.

a. start ccsei

$ ccsei &
select “CCS Environment Setup.”. The utility vccEnv is started.
enter in the vccEnv panel the name of the environment to create

oo o

Press the button Create

e. Keep the panel vccEnv open: you will need in the next steps as well.
2. Configure the database

a. set to the environment dbl directory:

$ cd $VLTDATA/ ENVI RONVENTS/ wiryccd/ dbl

b. Add the CCD to the database:
i. edit DATABASE.db file (see also example in section 3.6).
ii. move to application definitions section.
iii. Add the following lines (see also manual page of ccd.db in section 3.6):

#defi ne CCDNAME myccd /1 camera nane
#def i ne CCDROOT : Appl _dat a: myccd /1 CCD branch root point
#i ncl ude “ccd. db” /1 build CCD branch

¢. add a dedicated point in the scan system configuration:
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i. edit USER.db file (see also example in section 3.6)

ii. move to the scan system section.

iii. Add the following lines (instead of Imyccd use your CCDLENV!)
PO NT “<VLT scan dev>" *“ccs_config:scan config: LAN: | myccd”
BEGA N

Alias | nyccd
END
d. regenerate the (RTAP) database files:

$ make clean db

e. verify the correctness of the generated RTAP files:
$cd ../ DB/ Appl _data
$l's
...if the CCD branch has been successfully created, a subdirectory myccd exists
$cd ../ccs_config/scan\ config/LAN
...iIf the CCD scan point has been successfully created, a subdirectory Imyccd exists.

3. generate the environment and then shutdown it:
a. Press the button Init in the vccEnv panel

4. Start the environment:
a. Press the button Start in the vccEnv panel
b. Close the panel vccEnv: not needed any more (File->Quit)
c. Close the panel ccsei: not needed any more (File->Quit)

4.6.3.1 WS Environment Verification

1. If an LCU is used, edit the file $VLT_LOG_ROOT/logLCU.config to define the log node for the
LCU. Example:

| myccd wnyccd
2. Verify (with RtapDbConfig) that point Appl _dat a contains a sub-point myccd (alias as well),

having the structure shown in Fig.5 (in this example, the CCD branch root point is ccdtest
instead of myccd):
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Fig.5 CCD database branch structure
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3. Verify that the needed processes are running in the CCS environment (use RtapPerfMon for
verification):

Proc Nanme pid prio %pu gid rx #nsg bytes debug sel ect
1 RtapSchedul er 25043 NRT . 3676 . . . . ..
2 Rt apMoni tor 25044  NRT : 2780
3 Rtap(Server 25045 NRT . 216986
4 RtapEventTrig 25047 NRT . 35187
5 RtapEvent Conf g 25048 NRT : 33088
6 RtapTi neKeeper 25049 NRT . 69989
9 Rt apDbCf Ser ver 25053 NRT . 1891

10 Rt apScanihgr 25055 NRT . 1293
11 ccsScan 25078 NRT . 400
12 | ogivanager 25054 NRT . 13892
13 nsgServer 25057 NRT . 695
14 cnmdManager 25058 NRT 1 696
15 Rt apASServer 25059 NRT : 397
16 Rt apASLogger 25060 NRT . 398
17 Rt apDHVWhgr 25077 NRT . 399
20 envsKil | 25056 NRT . 5494
58 Rt apMIDBM 25052 NRT . 10890

4.6.4 Files needed for CCD operations

Some files containing information needed to operate a CCD camera must be installed in the proper
subdirectory of | NS_ROOT; to do that, the CCD sw provides a UNIX shell script (ccdInstall.sh, see
manual page in section 3.3).

Before running this script, it is strongly recommended to save the contents of the current
INS_ROOT in a backup directory: the script will overwrite some files, in particular the files
defining the CCD database configuration values.

The script needs as parameter the name of the file containing information about the specific camera
used; there is one file for each CCD system; to list them all (see [7] for VLTROOT or INTROOT):

$l s $VLTROOT/ confi g/ ccd*. dbcfg

The choice of the right file for the system to be used should be straightforward if the following
criteria are followed
= For TCCDS systems the file name is ccdTec<n>.dbcfg (e.g. ccdTec21.dbcfg). The integer number
<n> correspond to the number of the CCD camera head used (this number can be read on a
side face of the CCD camera head. Example (from UNIX shell):
$ccdlnstal l.sh ccdTec2l. dbcfg

The template file ccdTecTemplate.dbcfg is available as extrema ratio if no appropriate file is
found.

= For SCCDS the choice, due to the limited number of delivered system, should be even easier.
The files have prefix ccdSci<instrument{Arm]> (e.g. ccdSciFors.dbcfg). Example (from UNIX
shell):

$ccdlnstall.sh ccdSci Fors. dbcfg

The template file ccdSciTemplate.dbcfg is available as extrema ratio if no appropriate file is
found.
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For verification, do the following:
1. change working directory to $INS_ROOT
cd $I NS_ROOT
2. Show contents of sub-directories:
Is -R
At least the following directories must exist (see [4] for the meaning):
$INS_ROOT/SYSTEM/DETDATA
$INS_ROOT/SYSTEM/Dictionary
ESO VLT- DI C. CCDDCS
$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
At least the following files must exist:
ccdDcsFi xed. dbcf g
ccdSci Tenpl at e. dbcfg (*)
ccdTecTenpl ate. dbcfg (*)
<CCDNANME>. dbcf g
$INS_ROOT/SYSTEM/COMMON/SETUPFILES
$INS_ROOT/SYSTEM/COMMON/SETUPFILES/REF
$INS_ROOT/SYSTEM/COMMON/SETUPFILES/DET
At least the following files must exist:
ccdCndBi as. det
ccdCndDi spl ay. det
ccdCndFl at . det
ccdCndSt art Ag. det
ccdCndSt art Lp. det
ccdSet upConpl et e. det (*)

All files and directories listed above must be present to be able to run the system. They
must not be deleted nor modified. The only exceptions are template files, marked with (*),
which might be useful to the user, but are not strictly needed, and the file <CCDNAME>. dbcf g,
which might be modified (not deleted!) to accommodate modifications in the camera
configuration (see chapter “Configuration” in [16]).

Note: if the file <CCDNAME>. dbcf g is already existing, it is first saved as <CCDNAVE>. dbcf g.BAK
and then overwritten. The old information, if changed by the user, must then be re-entered (see
chapter “Configuration” in [16]).

4.6.5 Real Time Image and World Coordinates Display

CCD Software can work with or without the Real Time Display. If you have RTD installed, check
that the process rtdServer is already running:

$ ps -aef | grep rtdServer | grep -v grep
If this is not the case, start it:
$ rtdServer &
If It is intended to show the actual World Coordinates of the objects being displayed, some
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parameters have to be entered into the CCD sw. As already said in section 2.15.1, a script is used for
this purpose: ccdDcsWecs.sh (see section 3.3). Example:

$ccdDcsWs. sh $CCDNAMVE $RTAPENV 1.0 1.0 0.5 0.0 1950 0.0 PI XEL

4.6.6 Setting source mask for FITS logs

As already said in section 2.17, the source mask for FITS log has to be defined, using the script
ccdDcesSetLogMask.sh (see also section 3.3). Example:

$ ccdDcsSet LogMask. sh $CCDNAVE $RTAPENV “ UT1AGA”

46.7 LCU Environment

After successful configuration of the workstation CCD software, one can already proceed to the
CCD camera configuration operations (see chapter “Configuration” in [16]) and then run and
operate a CCD camera in simulating the LCU Software (see chapter “Getting started” in [14]).

If you do not have an LCU skip to the next session. For all other operational modes, the LCU
environment must be configured as well.

1. Create a new environment as in [7]. Remember, the environment shall be named as in
$CCDLENV. Do not forget to properly configure /etc/services, /etc/$SRTAPROOT/
Rt apEnvLi st (or $RTAPROOT/ et ¢/ Rt apEnvLi st on ol der Rtap rel eases), the
LCU booting parameters, the communication parameters, etc.

a. startccsei
$ ccsei &
b. select “CCS Environment Setup..”. The utility vccEnv is started.

c. enter in the vccEnv panel the name of the LCU environment to create. Check if the WS
host and boot environment are set as wanted; if needed, change these entries.

d. Press the button Create.
e. Press the button Config. The utility vecConfiglLcu is started.
f. Enter in the vccConfiglcu panel the LCU boot parameters. In particular:
i. Inthe Modules Configuration area enter, in the same order as below:
System Mod:
I cudrv, lculog, Igs, tim lcc, ntp, cai, scan, b01l6
User Mod:
ccd
ii. in the Processes area enter (optional, not strictly needed):
| ccServer, nsgServer, rdbServer
Fig.6 shows an example of vccConfigLcu panel.

g. Press the button Write files to save the defined configuration
h. Press the button Configure LCU to store the boot parameters in the LCU CPU board.

i. Press the button Reboot LCU to verify that the defined configuration is OK and the LCU
boots properly.

j. Close the vccConfiglcu panel (File -> Quit)
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Fig.6 CCD LCU configuration

k. Close the ccsei panel (File -> Quit)
2. Configure the database
a. go to the LCU environment dbl directory
$ cd $VLTDATA/ ENVI RONMVENTS/ | myccd/ dbl
b. Add the CCD to the database:
i. edit DATABASE.db file (see also example in section 3.6)
ii. move to application definitions section.
iii. Add the following lines (see also manual page of ccd.db in section 3.6):

#defi ne CCDNAME myccd /1 camera nane
#defi ne CCDROOT : nyccd /1 CCD branch root point
#i ncl ude *ccd. db” /1 build CCD branch

Please note that the definition of the CCD branch root point CCDROOT is different
with respect to the WS environment (:Appl_data:myccd see 4.6.3)

¢. add a dedicated point in the scan system configuration:
i. edit USER.db file (see also example in section 3.6)
ii. move to the scan system section.
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iii. Add the following lines:

#defi ne RTAPENV wmryccd /1 CCD WS environment
PO NT “<VLT scan dev>" LAN: RTAPENV // build CCD scan poi nt
BEG N
ALl AS RTAPENV
END

d. regenerate the (LCU) database files:
$ make clean db

e. verify the correctness of the generated RTAP files:
$cd ../ DB
$l's
...if the CCD branch has been successfully created, a subdirectory myccd exists
$ls LAN

...if the CCD scan point has been successfully created, a subdirectory wmyccd
exists.

3. No special definition in the userScript is needed by the CCD sw. Note however that the
directory specified on the Workstation in the environment variable INS_ROOT (see 4.6.1)
must be NFS mounted on the target LCU and the path string on both WS and LCU must be
the same. Examples:

a. on CCD WS: INS_ROOT = /diskc/no_backup/vltccd/insroot

on CCD LCU /diskc is mounted to CCD WS /diskc  ------- > OK, no further action.
b. on CCD WS: INS_ROOT = /tmp_mnt/notCcdWs/diskc/no_backup/vltccd/insroot
on CCD LCU /diskc is mounted to CCD WS /diskc  ------- > add line in userScript:

nf sMount (“not CcdWs”, "/ di skc”,”/t nmp_mt/ not CcdWs/ di skc”)
4. Reboot the LCU.

4.6.7.1 LCU Environment Verification

1. Verify that the registered processes are:
$rlogin <l cunane>
-> | gsPri nt Local Thl

PI D Pr ocess- Nane ReadCld WiteCd ......
1 nsgServer 32783408 22 ...,
2 lgs 17 0O ......
3 | ccTime 32891072 21 ... ..
4 | ccLogger 32760284 24 .. ....
5 | ccEvent 32757788 25 ... ..
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6 | ccDevice 31240840 23 ... ...
7 | ccServer 30690912 26 ......
8 r dbSer ver 30580372 28 ......

2. Verify using the browsing facility of the ccseiDb or Iccei utility (see manual page) that the CCD
branch and scan point have been added:

a. Select point @Imyccd:myccd
b. Read attribute opStateLcu.
c. Select point @Imyccd:LAN (scan system). A sub-point wmyccd must exist

4.6.8 Scan System configuration

Before starting to use the CCD sw WS and LCU parts, one has to configure in the OLDB the table of
LCU attributed which have to be updated on WS through the CCS Scan System.

To do this, the CCD sw provides a UNIX script, called ccdDcsScan.sh (see also manual page in 3.3).
Type from the UNIX shell:

ccdDcsScan. sh $CCDNAMVE $RTAPENV $CCDLENV

If the stand-alone panel is intended to be used, also the attributes needed by its Graphical User
Interface must be included in the scan table. In this case, the script ccdosScan.sh must be run in
addition to the previous one (see also manual page in 3.3):

ccdosScan. sh $CCDNAVE $RTAPENV $CCDLENV

Note that, in order them to succeed, both WS and LCU environments must be properly configured
and active.

46.9 ACE Verification

If one intends to use the CCD sw simulating the ACE Software (e.g. no ACE available, see also
section 2.4), this section must be skipped.

If a ACE box is available and connected, the following verification test must be performed on the
LCU console or from the host ($> rlogin <lcu>) to verify the proper connection of the ACE box to
the LCU:

1. I<lcu> ->cd “/VLTROOT/vw/bin/MC68040”
2. I<lcu> ->acecomO
3. The following message should appear:

---> Test LCU ACE connection <---
Loadi ng transputer process ...

At t achi ng channel

Sendi ng nessage to transputer
Reply is correct !

---> Test has been successful !!!

value = 2 = 0x2



CCD Detectors Control Software User Manual - 1.6 VLT-MAN-ESO-17240-0672 165

4.6.10 Example

The following is an example of a sequence of UNIX shell commands needed to configure the CCD
sw for usage. It is assumed here that the CCS environment, including OLDB, has been created and
is active, as well as rtdServer. These commands are typically included in a CCD configuration script.

$

L C AR A S R

setenv HOST * host nane'

set env RTAPENV wryccd

setenv | NS ROOT /diskc/ myNane/insr oot

set env CCDNAME nyccd

setenv CCDLENV | myccd

ccdlinstall.sh ccdTec58. dbcfg

ccdDcsWs. sh $CCDNAMVE $RTAPENV 1.0 1.0 0.5 0.0 1950 0.0 PI XEL
ccdDcsSet Logvask. sh $CCDNAMVE $RTAPENV “ UT1AGA”

ccdDcsScan. sh $CCDNAVE $RTAPENV $CCDLENV

4.7 CCD CAMERA VERIFICATION

To verify the installation and configuration, execute the following steps:

1. start ccdVerifyGui and push the button Check: the correctness of WS, LCU and ACE
configuration, both sw and hw, including cabling, is checked (see also “Complete self-test” in

[16]):

$ ccdVerifyGui
2. get familiar with the user interface:

execute the “Simple Demo Session” as described in “Getting started” in [14].
3. run the WS processes:

execute the “LCU Simulated Session” as described in “Getting started” in [14].
4. runthe WS and LCU processes:

execute the “ACE Simulated Session” as described in “Getting started” in [14].

4.8 USE THE CCD SOFTWARE

After successful completion of all the steps described in this chapter, the CCD software and the
environment are ready for usage.
It is suggested to follow the steps described in “Running the system” in [14].
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5 ERROR DEFINITIONS

The CCD software uses the standard mechanism defined and provided by the CCS error system to
log and return error information to external applications, both at function and command level.
Errors are defined for both WS and LCU in the following files:

1. ccdErrors.h error codes
2. ccd_ERRORS error messages
See sections 3.5 and 3.11 for more information.
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	12. Example of usage of the CCD DCS Software from applications using scientific or technical CCD ...

	1.2 Scope
	1.3 Applicable Documents
	[1] VLT-PRO-ESO-10000-0228, 1.0 10/03/93 ---- VLT Software Programming Standards
	[2] VLT-SPE-ESO-17212-0001, 2.0 12/04/95 ---- VLT Instrumentation Sw Specification
	[3] VLT-SPE-ESO-17240-0227, 1.0 08/04/93 ---- CCD Detectors Control Software Specification
	[4] VLT-SPE-ESO-17240-0385, 2.1 15/07/96 ---- INS Common Software Specification
	[5] GEN-SPE-ESO-19400-0794, 1.1 25/11/97 ---- ESO Data Interface Control Document
	[6] VLT-ICD-ESO-17240-19400, 2.6 23/05/97 ---- ICD between VLT Control sw and Archive

	1.4 Reference Documents
	[7] VLT-MAN-ESO-17200-0642, 1.8 31/05/97 ---- VLT Common Software Installation Manual
	[8] VLT-MAN-ESO-17200-0888, 1.0 17/08/95 ---- VLT Common Software Overview
	[9] VLT-MAN-SBI-17210-0001, OCT98 ---- LCU Common Software User Manual
	[10] VLT-MAN-ESO-17210-0619, 1.7 30/04/97 ---- Central Control Software User Manual
	[11] VLT-MAN-ESO-17240-0816, 1.0 28/09/95 ---- CCD DCS Sw Maintenance Manual WS part
	[12] VLT-MAN-ESO-17240-0932, 1.0 28/09/95 ---- CCD Stand-alone Sw Maint. Manual WS part
	[13] VLT-MAN-ESO-17240-0817, 1.0 28/09/95 ---- CCD Sw Maintenance Manual LCU part
	[14] VLT-MAN-ESO-17240-0917, 1.5 19/11/97 ---- CCD Cameras User Manual, Sw part
	[15] VLT-MAN-DJO-11700-0001, 1.0 03/05/96 ---- Technical CCD Systems User Manual
	[16] VLT-MAN-ESO-17240-0918, 1.4 19/11/97 ---- CCD Cameras Maintenance Manual, Sw part
	[17] VLT-MAN-ESO-17240-0919, 1.0 28/09/95 ---- CCD Software DCL User Manual
	[18] VLT-MAN-ESO-13600-0789, 2.0 in prep. ---- B016 Driver for VxWorks. User manual
	[19] VLT-MAN-ESO-13600-0527, 2.0 10/03/95 ---- INMOS SW on VxWorks. User manual
	[20] VLT-MAN-ESO-13600-0686, 1.2 20/10/95 ---- LCU-Transputer Interface Sw User Manual
	[21] VLT-MAN-ESO-17210-0707, 1.5 30/04/97 ---- On Line Database Loader User Manual
	[22] VLT-MAN-ESO-17210-0690, 3.1 05/05/97 ---- Graphical User Interface User Manual
	[23] VLT-MAN-ESO-17240-0637, 2.3 30/10/96 ---- INS Common Sw - dxf User Manual
	[24] VLT-MAN-ESO-17240-0726, 1.7 07/05/97 ---- INS Common Sw - slx User Manual
	[25] VLT-MAN-ESO-17240-0853, 1.2 07/05/96 ---- INS Common Sw - oslx User Manual
	[26] VLT-MAN-ESO-17240-0866, 2.4 01/10/96 ---- INS Common Sw - rtd User Manual
	[27] VLT-MAN-ESO-17240-0725, 1.3 07/05/96 ---- INS Common Sw - pco User Manual
	[28] VLT-MAN-ESO-13640-1388, 1.0 13/11/97 ---- FIERA sw User Manual

	1.5 Abbreviations and Acronyms
	1.6 Glossary
	1.7 Stylistic Conventions
	1.8 Naming conventions
	1.9 Problem Reporting/Change Request

	2 USER'S GUIDE
	2.1 Overview
	1. It retrieves information about configuration and status of the CCD camera through functions av...
	2. It asks the CCD software for services by mean of commands using the CCS message system (see se...
	3. It can use the CCS event system to be informed about changes of status of the CCD system (see ...

	2.2 Parallelism
	2.3 Exposure definitions
	2.3.1 CCD Exposure Id
	1. ccdEXP_NEXT refers to the next exposure to be started (typically for command SETUP).
	2. ccdEXP_LAST refers to the last exposure started and possibly still running.
	1. The OS expoId follows the rules in [4] and is generated by OS. It is used to communicate betwe...
	2. The CCD expoId is a different variable and is generated by CCD at START time. It is used only ...
	a. Command SETUP, parameter expoId:
	i. Use ccdEXP_NEXT (-1) for an exposure not started yet (command START not sent yet).
	ii. Use ccdEXP_LAST (0), or the value returned by the CCD sw to the START command, for a running ...

	b. Command START.
	c. Other commands related to a running exposure (ABORT etc.), parameter expoId:


	2.3.2 Exposure types
	1. Dark. It has the following characteristics:
	a. It consists of one single integration
	b. The CCD is always wiped before starting a new exposure.
	c. During the integration the shutter is kept closed. For cameras without shutter (e.g. TCCDS), o...
	d. After the integration, the CCD is read out. The read-out mode is determined by setup parameters.

	2. Normal. It has the following characteristics:
	a. It consists of one single integration
	b. The CCD is normally wiped before starting a new exposure, unless the time interval between the...
	c. During the integration the shutter, if present, is kept open.
	d. After the integration, the CCD is read out. The read-out mode is determined by setup parameters.

	3. Multi-step (in the present release supported only for systems without shutter). It has the fol...
	a. It consists of many integrations. They may have the same or different duration.
	b. The CCD is normally wiped before starting a new exposure, unless the time interval between the...
	c. During the integration the shutter, if present, is kept open.
	d. After each integration, excluding the last one, the exposure is automatically paused (the shut...
	e. During pauses between consecutive integrations, rows may be shifted on chip, according to the ...
	f. For systems with shutter, the next integration is started with a CONT command. For systems wit...
	g. After the integration, the CCD is read out. The read-out mode is determined by setup parameters.


	2.3.3 Exposure status
	1. NOT ACTIVE
	2. PENDING. Wiping the chip before integrating.
	3. INTEGRATING.
	4. PAUSED
	5. READ-OUT ACTIVE
	6. PROCESSING IMAGE DATA
	7. TRANSFERRING IMAGE DATA
	8. COMPLETED SUCCESSFULLY
	9. COMPLETED WITH ERROR
	10. ABORTED
	11. FINITE LOOP OF REPEATED EXPOSURES ACTIVE
	12. INFINITE LOOP OF REPEATED EXPOSURES ACTIVE


	2.4 Operational modes and simulation
	1. The operational mode can be set:
	a. Programmatically.
	b. Interactively through a GUI panel (see [14] or manual page of ccdOpMode for more):


	2.5 Operational states
	Table 1 CCD DCS state transition commands

	2.6 Image processing
	2.6.1 Image processing on Workstation
	1. Determine and return the location and intensity of all objects detected in a frame.
	2. Determine and return the location and intensity of the brightest detected object in a frame.
	3. Determine and return the location and intensity of the detected object in a frame, closest to ...

	2.6.2 Real-time image processing on LCU
	1. Bias subtraction (see section 2.14 on setup parameter DET.WIN<i>.BIAS). In order to perform th...
	a. Execute a bias exposure with the command BIAS (see section 2.10).
	b. At startup, the CCD sw looks for a file in the image directory with name bias_<CCDNAME>.fits a...

	2. Flat field division (see section 2.14 on setup parameter DET.WIN<i>.FLATF). In order to perfor...
	a. Execute a flat field exposure with the command FLAT (see section 2.10).
	b. At startup, the CCD sw looks for a file in the image directory with name flat_<CCDNAME>.fits a...

	3. Computation of statistics over image (see section 2.14 on setup parameter DET.WIN<i>.MINMAX).
	a. images:process:window<index>.ipXMin. X coordinate of pixel with minimum intensity.
	b. images:process:window<index>.ipYMin. Y coordinate of pixel with minimum intensity.
	c. images:process:window<index>.ipMinVal. Minimum intensity over frame.
	d. images:process:window<index>.ipXMax. X coordinate of pixel with maximum intensity
	e. images:process:window<index>.ipYMax. Y coordinate of pixel with maximum intensity.
	f. images:process:window<index>.ipMaxVal. Maximum intensity over frame.
	g. images:process:window<index>.ipFlux. Average pixel intensity.
	h. images:process:window<index>.ipStdDev. Pixel intensity standard deviation.
	i. images:process:window<index>.ipBGnd. Background pixel intensity.
	j. images:process:window<index>.ipBGnd_SD. Background pixel intensity std dev..
	k. images:process:window<index>.ipNumPix. Number of pixels with intensity > ThrMin.

	4. Calculation of centroiding over image; it implies step 3. It does not implement any pattern re...
	a. images:process:window<index>.ipSNR. Estimated Signal-to-Noise Ratio.
	b. images:process:window<index>.ipFWHM_X. Estimated object FWHM along X-axis.
	c. images:process:window<index>.ipFWHM_Y. Estimated object FWHM along Y-axis.

	5. Hook to user function implementing a special application-dependant algorithm (see section 2.14...
	a. images:process:window<index>.ipXCen. Error vector along X-axis.
	b. images:process:window<index>.ipYCen. Error vector along Y-axis.
	c. images:process:window<index>.ipCenVal. Intensity of the centroid nearest pixel.



	2.7 Startup
	2.7.1 Startup verification
	1. The operational state (see section 2.5) should be 2 (ccdLOADED). Check from the UNIX shell:
	2. The following processes must be running in the WS environment (use option Rtap Perf. Monitor f...
	a. ccdconCI_myccd
	b. ccditWs_myccd

	3. The following processes must be running in the LCU environment (use lqsPrintLocalTbl from the ...
	a. ccdcon_myccd
	b. ccdit_myccd
	c. ccdrdt_myccd
	d. ccdip_myccd
	e. ccdsht_myccd (only if shutter declared available; not available for TCCDs)
	f. ccdtel_myccd (only if telemetry control declared available)
	g. ccdtmp_myccd (only if temperature control declared available; not available for SCCDs)



	2.8 Shutdown
	2.9 Include files
	2.10 Command Interface
	1. Abort. Abort last exposure started or specified one.
	2. Bias. Execute one bias exposure and save it for later usage.
	3. Cont. Continue an exposure paused by the user or automatically if multi-step.
	4. Display. Start exposure and display image.
	5. Dump. Dump last image read or the specified one from VME memory. If no image available, read t...
	6. End. Stop current integration and read chip immediately.
	7. Exit. Same as Off
	8. Flat. Execute one normal exposure and save it as flat field image for later usage.
	9. GrabImage. Save on disk file in FITS format the image currently being displayed.
	10. Init. Initialise CCD sw and/or HW. It brings the system to INITIALISED state.
	11. Kill. Kill the CCD main task.
	12. Off. Bring the system to OFF state. Terminate the whole CCD software
	13. Online. Bring the system to ON-LINE state.
	14. Pause. Pause current integration.
	15. Setup. Define or just check setup values for next exposure or change values for the specified...
	16. Standal. CCD sw is used in stand-alone. All FITS information is merged in the image file and ...
	17. Standby. The whole CCD system is brought to STAND-BY state.
	18. Start. Start new exposure (possibly repeated). Setup parameters can be specified as well. One...
	19. StartAg. Start autoguiding. An infinite loop is started using the current setup overloaded wi...
	a. Exposure
	b. Computation of error vector (using DET.WIN1.CENTROID = ccdCEN_THRESHOLD_STR,
	c. Results are stored in the LCU database.

	20. StartLoop. Start an infinite loop of repeated exposures using the current setup overloaded wi...
	21. StartTelemetry. Start monitoring of telemetry values
	22. StartTemperature. Start monitoring of temperature values
	23. StartWipe. Start periodical wiping of the chip(s). Setup parameters can be specified as well.
	24. Status. Check and update current status. Return information in the reply.
	25. Stop. Stop in an ordered way an on-going loop of repeated exposures.
	26. StopTelemetry. Stop monitoring of telemetry values
	27. StopTemperature. Stop monitoring of temperature values
	28. StopWipe. Stop periodical wiping of the chip(s).
	29. Version. It returns the current version of the CCD sw.
	30. Wait. Wait for the specified exposure to complete.
	31. StopWait. Stop loop and Wait for the specified exposure to complete.

	2.11 C libraries
	1. ccdGetConf. Get the current camera configuration (see also types ccdCAMERA and ccdCONFIG in cc...
	2. ccdGetCIName. Get name of the CCD process to send commands to (see also section 2.10). See man...
	3. ccdCheckSetup. Check a complete setup and return computed values (see types ccdSETUP and ccdSE...
	1. ccdObjAll. Detects objects in a frame from a FITS file and returns their location and intensit...
	2. ccdObjBright. Detects objects in a frame from a FITS file and returns location and intensity o...
	3. ccdObjClose. Detects objects in a frame from a FITS file and returns location and intensity of...
	4. ccdObjDisplay. Displays objects in a frame with Midas display. See manual page in section 3.1

	2.12 Graphical User Interface CCD classes
	1. ccdExpStatus_uifClass. It displays the status of an exposure. See also Fig.2 and manual page a...
	Fig.1 Exposure status GUI class
	2. ccdExpSetup_uifClass. It displays the main setup parameters of the most recently started expos...

	Fig.2 Exposure setup GUI class
	3. ccdReadoutSetup_uifClass. It displays the read-out setup parameters of the most recently start...

	Fig.3 Read-out setup GUI class
	4. ccdIpStatus_uifClass. It displays the status of real-time image processing on LCU. See also Fi...

	Fig.4 Real-time image processing status GUI class

	2.13 Data Interface Dictionary
	2.14 Setup parameters and files
	2.14.1 Exposure
	1. The parameter DET.EXP.TYPE defines the type of exposure and can take the following string valu...
	a. ccdEXP_NORMAL_STR
	b. ccdEXP_DARK_STR. Possible only for cameras with shutter (SCCDS only)
	c. ccdEXP_MULTI_STR. Currently implemented for TCCDS only

	2. The parameter DET.EXP.NREP indicates how many times the defined exposure must be executed.
	3. The parameter DET.FRAM.TYPE indicates the type of frame resulting from the next exposure. Poss...

	2.14.2 Times
	1. The parameter DET.EXP.TIMEREP defines the period (in secs) between consecutive exposures for r...
	2. The parameter DET.WIN1.UIT<i> specifies the (sub-)integration time in seconds. If DET.EXP.TYPE...
	3. The parameter DET.EXP.WIPETIM indicates if a wipe is wished or not for exposures in a loop. Th...

	2.14.3 Readout
	1. The parameter DET.READ.CLKIND is an integer number (range 1-10). It determines which read- out...
	2. The parameter DET.OUT1.GAININD defines the amplifier gain to be used during read-out. Each rea...
	3. The parameters DET.WIN1.BINX and DET.WIN1.BINY define the binning to be applied to the read-out.
	4. The parameter DET.WIN<i>.ST is of logical type (T/F) and indicates if a windowed readout is wa...
	a. For TCCDS systems, parallel windowing and binning is not supported. Therefore, whenever DET.WI...
	b. For SCCDS systems, windowing is supported ONLY if the whole chip read-out is performed through...

	5. The parameters DET.WIN<i>.STRX, DET.WIN<i>.STRY, DET.WIN<i>.NX and DET.WIN<i>.NY define the lo...
	6. The parameter DET.READ.SIMIMG is ignored if the operational mode is not ccdSIM_LCU (ACE simula...

	2.14.4 Processing
	1. The parameter DET.WIN<i>.BIAS is of logical type (T/F) and indicates if a bias subtraction has...
	2. The parameter DET.WIN<i>.FLATF is of logical type (T/F) and indicates if a flat field division...
	3. The parameter DET.WIN<i>.MINMAX is of logical type (T/F) and indicates if statistics (e.g. min...
	4. The parameters DET.WIN<i>.IPLLX/Y, DET.WIN<i>.IPURX/Y define the offsets with respect to the d...
	5. The parameter DET.WIN<i>.CENTROID indicates the kind of centroiding algorithm wanted for the s...
	a. ccdCEN_NONE_STR: no centroid is performed
	b. ccdCEN_THRESHOLD_STR: threshold based algorithm.

	6. The parameter DET.WIN<i>.BACKGND defines the background level to be used in the centroiding al...
	a. ccdBCKGND_FLUX_WINDOW_SELF (-1): background level is set to the average value over the related...
	b. ccdBCKGND_FLUX_WINDOW_PREV (-11): background level is set to the average value over window1 (a...

	7. The parameter DET.WIN<i>.THRMIN defines the threshold level to be used in the centroiding algo...
	a. -10 < N < 0: threshold level is set to (-N) *s ;
	b. -20 < N < -10: threshold level is set to (-N-10) *s;

	8. The parameters DET.WIN<i>.REFX and DET.WIN<i>.REFY define the reference point for the computat...
	9. The parameter DET.WIN<i>.IPFUNC indicates the name of the user function the CCD LCU sw has to ...
	10. The parameter DET.WIN<i>.IPBUFF indicates the name of a global variable whose address has to ...

	2.14.5 Transfer
	1. The parameters DET.DISPLAY specifies the frame Id for the VLT Real-Time display facility (see ...
	2. The parameter DET.FRAM.FITSMTD indicates if and how an image has to be saved on disk in FITS f...
	3. The parameter DET.FRAM.FITSUNC specifies the name of the file. It must have suffix .fits. The ...
	4. The parameter DET.FRAM.SAMPLE indicates how frequently images have to be transferred to the Wo...
	5. The parameter DET.FRAM.XFERSYN is of logical type (T/F) and indicates if the image transfer sh...

	2.14.6 Multiple Exposure
	1. The parameter DET.WIN1.NDIT specifies the number of sub-integrations to be performed. The maxi...
	2. The parameter DET.WIN1.ASUIT1 is of logical type (T/F). If set to T, all sub-integrations have...
	3. The parameter DET.READ.SHIFTYP determines which type of on-chip rows shift has to be applied b...
	a. ccdLINE_SHIFT_ALT_STR. Shift alternatively up and down the amount of rows specified in DET.REA...
	b. ccdLINE_SHIFT_IDEM_STR. Shift always in the same direction the amount of rows specified in DET...
	c. ccdLINE_SHIFT_LIST_STR. Shift the amount of rows specified in DET.READ.SHIFT<i>.

	4. The parameter DET.READ.SHIFT<i> specifies the amount of rows to be shifted after a sub- integr...


	2.15 Image data
	2.15.1 Raw-data for real-time display
	1. Attributes having static values, i.e. they do not change from one exposure to another. They ca...
	2. Attributes having values, which may change from one exposure to another. They are part of the ...

	2.15.2 FITS files
	1. OS sets in the CCD database, before the CCD DCS software is started, the name of the directory...
	2. OS creates the image file(s) and reserves enough space for the complete FITS header.
	3. OS passes to CCD DCS the name of the file as setup parameter before an exposure is started (se...
	4. When read-out is started, CCD DCS looks for the file specified by OS (see point 3.) and opens ...
	5. CCD DCS writes the basic standard keywords at the beginning of the file and then moves up to t...
	6. CCD DCS writes the complete image.
	7. If multiple window read-out has been performed, CCD DCS writes the first extension header afte...
	8. CCD DCS writes the hierarchical keywords in a separate file, as described above.
	9. CCD DCS sets the exposure status to ccdEXP_COMPLETED.
	10. OS retrieves from the CCD database (see section 2.16) the name of the file containing the ima...
	11. OS collects hierarchical information from all sub-systems, moves ccdDCSHEADLINES from the beg...


	2.16 Public part of the CCD database
	2.16.1 Public part of the CCD Workstation database
	1. Read/Write attributes
	a. opMode (dbINT32) Camera operational mode (ccdDB_CON_OPMODE)
	b. images.imageDirectory (dbBYTES128) Directory where images are stored (ccdDB_CON_IMGPATH).
	c. wcs.ra (dbDOUBLE) Center right ascension in degrees for World Coordinates display (ccdDB_WCS_RA)
	d. wcs.dec (dbDOUBLE) Center declination in degrees for World Coordinates display (ccdDB_WCS_DEC)

	2. Read only attributes
	a. exposures:exposure_1.expStatus (*) (dbINT32) Current exposure status (ccdDB_STA_EXPOSURE1).
	b. exposures:exposure_1.expId (dbINT32) ID of exposure. (ccdDB_STA_EXPID1)
	c. exposures:exposure_1:transfer.fileNameUnComp (dbBYTES32) Name of FITS file where uncompressed ...
	d. opState (*) (dbINT32) Camera operational state. (ccdDB_STA_SYSTEM)

	3. Read only attributes for GUI panels.
	a. images:transfer.percent (dbINT32) Percentage of image transferred to WS (ccdDB_IT_STA_PERC)
	b. images:transfer.last (dbINT32) Last line transferred to WS (ccdDB_IT_STA_LINE)
	c. shutter.status (*) (dbINT32) Shutter status (ccdDB_IT_STA_SHTSTATUS)
	d. exposures:exposure_1.timeRem (dbDOUBLE) Remaining integration time. (ccdDB_STA_TIMEREM1)
	e. failureWs (dbINT32) Stack Id for asynchronous errors occurring on WS (e.g. the disk is full wh...
	f. failureLcu (*) (dbINT32) Stack Id for asynchronous errors occurring on LCU (e.g. the image rea...
	g. temperature.message (*) (dbBYTES256) Message showing a summary of the status of temperature se...
	h. telemetry.message (*) (dbBYTES256) Message showing a summary of the status of telemetry sensor...


	2.16.2 Public part of the CCD LCU database
	1. Read/Write attributes
	2. Read only attributes
	a. exposures:exposure_1.expStatus (dbINT32) Exposure status (ccdDB_STA_EXPOSURE1).
	b. exposures:exposure_1.expId (dbINT32) ID of exposure. (ccdDB_STA_EXPID1)
	c. images:process:window_1.ipXCen (dbDOUBLE) Error vector (x-component) from centroiding calculat...
	d. images:process:window_1.ipYCen (dbDOUBLE) Error vector (y-component) from centroiding calculat...
	e. images:process:window_1.ipCenVal (dbDOUBLE) Value of the pixel closest to the computed centroi...
	f. images:process:window_1.ipXMin (dbINT32) Horizontal position of pixel with minimum intensity. ...
	g. images:process:window_1.ipYMin (dbINT32) Vertical position of pixel with minimum intensity. Sa...
	h. images:process:window_1.ipMinVal (dbDOUBLE) Minimum intensity. Same for window_2 (ccdDB_IP<ind...
	i. images:process:window_1.ipXMax (dbINT32) Horizontal position of pixel with maximum intensity. ...
	j. images:process:window_1.ipYMax (dbINT32) Vertical position of pixel with maximum intensity. Sa...
	k. images:process:window_1.ipMaxVal (dbDOUBLE) Maximum intensity. Same for window_2 (ccdDB_IP<ind...
	l. images:process:window_1.ipFlux (dbDOUBLE) Average pixel intensity value. Same for window_2 (cc...
	m. images:process:window_1.ipStdDev (dbDOUBLE) Pixels intensity standard deviation. Same for wind...
	n. images:process:window_1.ipNumPix (dbINT32) Total number of pixels with intensity higher than 0...
	o. images:process:window_1.ipSNR (dbDOUBLE) Estimated Signal-to-Noise Ratio. Same for window_2 (c...
	p. images:process:window_1.ipBGnd (dbDOUBLE) Background intensity estimation. Same for window_2 (...
	q. images:process:window_1.ipBGnd_SD (dbDOUBLE) Std Dev. on background intensity estimation. Same...
	r. images:process:window_1.ipFWHM_X (dbDOUBLE) Object FWHM estimation along X-axis. Same for wind...
	s. images:process:window_1.ipFWHM_Y (dbDOUBLE) Object FWHM estimation along Y- axis. Same for win...



	2.17 Configuration and operational logs
	1. For SCCD:
	2. For TCCD:

	2.18 Examples for Technical CCD Camera
	2.18.1 Usage of CCD technical cameras
	2.18.2 Full Frame setup
	2.18.3 1 Window setup
	2.18.4 2 Window setup
	2.18.5 Multiple exposure setup

	2.19 Examples for Scientific CCD Camera
	2.19.1 Usage of CCD scientific cameras


	3 REFERENCE
	3.1 Functions
	1. ccdCheckSetup. It checks the validity of a complete setup and returns also some computed value...
	2. ccdGetCIName. It returns the name of the CCD Command Interface process.
	3. ccdGetConf. It returns all configuration values for the camera used.
	4. ccdipAG : centroid calculation (IRAF-based algorithm)
	5. ccdipCV : centroid validation (multi-criterium check)
	6. ccdipIQE : centroid & image quality estimation (SkyCat-based algorithm)
	7. ccdipWCE : wavefront coherence estimation (Astronomical Site Monitor only)
	1. ccdObjAll. Detects objects in a frame from a FITS file and returns their location and intensity.
	2. ccdObjBright. Detects objects in a frame from a FITS file and returns location and intensity o...
	3. ccdObjClose. Detects objects in a frame from a FITS file and returns location and intensity of...
	4. ccdObjDisplay. Displays objects in a frame with Midas display.

	3.1.1 ccdCheckSetup(3)
	3.1.2 ccdGetCIName(3)
	3.1.3 ccdGetConf(3)
	3.1.4 ccdipAG(3)
	3.1.5 ccdipAG.h

	3.1.6 ccdipCV(3)
	3.1.7 ccdipCV.h

	3.1.8 ccdipIQE(3)
	3.1.9 ccdipIQE.h

	3.1.10 ccdipWCE(3)
	3.1.11 ccdipWCE.h

	3.1.12 ccdipUsrFuncTemplate(3)
	3.1.13 ccdObjAll(3)
	3.1.14 ccdObjBright(3)
	3.1.15 ccdObjClose(3)
	3.1.16 ccdObjDisplay(3)
	3.2 Programs
	3.2.1 Command Definition Table for program ccdconCI

	3.3 Scripts
	1. ccdInstall.sh. Installation of files needed by the CCD software for the camera used.
	2. ccdDcsStart.sh. Cold Startup script.
	3. ccdDcsWarmStart.sh. Warm Startup script.
	4. ccdDcsStop.sh. Shutdown script.
	5. ccdDcsDbSave.sh. Save current CCD configuration.
	6. ccdDcsScan.sh. Define scan table for CCD DCS part
	7. ccdosScan.sh. Define scan table for CCD stand-alone part.
	8. ccdMidasBgStart.sh. Start a Midas background session.
	9. ccdMidasBgStop.sh. Stop a Midas background session.
	10. ccdDcsWcs.sh. Set values in the CCD OLDB for World Coordinates display.
	11. ccdDcsSetLogMask.sh. Set source mask for FITS logs.


	3.3.1 ccdInstall.sh(1)
	3.3.2 ccdDcsStart.sh(1)
	3.3.3 ccdDcsStop.sh(1)
	3.3.4 ccdDcsDbSave.sh(l)
	3.3.5 ccdDcsScan.sh(1)
	3.3.6 ccdosScan.sh(1)
	3.3.7 ccdMidasBgStart.sh(1)
	3.3.8 ccdMidasBgStop.sh(1)
	3.3.9 ccdDcsWcs.sh(1)
	3.3.10 ccdDcsSetLogMask.sh(1)
	3.4 GUI classes
	1. ccdExpStatus_uifClass. It displays the status of an exposure.
	2. ccdIpStatus_uifClass. It displays the status of the real-time image processing on LCU.
	3. ccdExpSetup_uifClass. It displays the main setup definitions of the running exposure.
	4. ccdReadoutSetup_uifClass. It displays the readout setup definitions of the running exposure


	3.4.1 ccdExpStatus_uifClass(1)
	3.4.2 ccdIpStatus_uifClass(1)
	3.4.3 ccdExpSetup_uifClass(1)
	3.4.4 ccdReadoutSetup_uifClass(1)
	3.5 Include files
	3.5.1 ccd.h
	3.5.2 ccdDbPublic.h
	3.5.3 ccdErrors.h
	3.5.4 ccdObj.h

	3.6 Database
	1. Database Class definition for CCD DCS
	2. Database Class definition for a stand-alone CCD camera
	3. Configuration File for CCD database branch for a stand-alone camera
	4. DATABASE.db file
	5. USER.db file
	3.6.1 ccdCAMERADCS
	3.6.2 ccdCAMERA


	3.6.3 ccd.db(l)
	3.6.4 Example for DATABASE.db file
	3.6.5 Example for USER.db file
	3.7 Setup files
	3.7.1 ccdSetupComplete.det

	3.8 Image files
	1. FITS standard keywords written by CCD DCS in the FITS header
	2. FITS hierarchical keywords written by CCD DCS in a separate file.
	3.8.1 Example of FITS header standard keywords written by CCD DCS
	3.8.2 Example of FITS hierarchical keywords written by CCD DCS

	3.9 Log files
	1. Configuration and operational logs in FITS format from a scientific CCD camera
	2. Configuration and operational logs in FITS format from a technical CCD camera
	3.9.1 Example of FITS log from a Scientific CCD
	3.9.2 Example of FITS log from a Technical CCD

	3.10 Configuration files
	1. Example of bootScript
	3.10.1 Example for LCU bootScript file

	3.11 Error message files
	3.11.1 ccd_ERRORS



	4 INSTALLATION GUIDE
	4.1 GENERAL
	4.1.1 Copyright

	4.2 SUPPORTED CONFIGURATION
	4.2.1 Hardware
	4.2.2 Software

	4.3 CONTENTS
	4.4 PROBLEM REPORTING/CHANGE REQUEST
	4.5 INSTALLATION
	4.6 CONFIGURATION
	4.6.1 Environment variables.
	4.6.2 Single CCD stand-alone camera
	4.6.3 WS Environment
	1. Create a new environment as in [7]. Remember, the environment shall be named as in $RTAPENV. D...
	a. start ccsei
	b. select “CCS Environment Setup.”. The utility vccEnv is started.
	c. enter in the vccEnv panel the name of the environment to create
	d. Press the button Create
	e. Keep the panel vccEnv open: you will need in the next steps as well.

	2. Configure the database
	a. set to the environment dbl directory:
	b. Add the CCD to the database:
	i. edit DATABASE.db file (see also example in section 3.6).
	ii. move to application definitions section.
	iii. Add the following lines (see also manual page of ccd.db in section 3.6):

	c. add a dedicated point in the scan system configuration:
	i. edit USER.db file (see also example in section 3.6)
	ii. move to the scan system section.
	iii. Add the following lines (instead of lmyccd use your CCDLENV!)

	d. regenerate the (RTAP) database files:
	e. verify the correctness of the generated RTAP files:

	3. generate the environment and then shutdown it:
	a. Press the button Init in the vccEnv panel

	4. Start the environment:
	a. Press the button Start in the vccEnv panel
	b. Close the panel vccEnv: not needed any more (File->Quit)
	c. Close the panel ccsei: not needed any more (File->Quit)

	4.6.3.1 WS Environment Verification
	1. If an LCU is used, edit the file $VLT_LOG_ROOT/logLCU.config to define the log node for the LC...
	2. Verify (with RtapDbConfig) that point Appl_data contains a sub-point myccd (alias as well), ha...
	Fig.5 CCD database branch structure
	3. Verify that the needed processes are running in the CCS environment (use RtapPerfMon for verif...



	4.6.4 Files needed for CCD operations
	1. change working directory to $INS_ROOT
	2. Show contents of sub-directories:

	4.6.5 Real Time Image and World Coordinates Display
	4.6.6 Setting source mask for FITS logs
	4.6.7 LCU Environment
	1. Create a new environment as in [7]. Remember, the environment shall be named as in $CCDLENV. D...
	a. start ccsei
	b. select “CCS Environment Setup..”. The utility vccEnv is started.
	c. enter in the vccEnv panel the name of the LCU environment to create. Check if the WS host and ...
	d. Press the button Create.
	e. Press the button Config. The utility vccConfigLcu is started.
	f. Enter in the vccConfigLcu panel the LCU boot parameters. In particular:
	i. In the Modules Configuration area enter, in the same order as below:
	ii. in the Processes area enter (optional, not strictly needed):


	Fig.6 CCD LCU configuration
	g. Press the button Write files to save the defined configuration
	h. Press the button Configure LCU to store the boot parameters in the LCU CPU board.
	i. Press the button Reboot LCU to verify that the defined configuration is OK and the LCU boots p...
	j. Close the vccConfigLcu panel (File -> Quit)
	k. Close the ccsei panel (File -> Quit)
	2. Configure the database
	a. go to the LCU environment dbl directory
	b. Add the CCD to the database:
	i. edit DATABASE.db file (see also example in section 3.6)
	ii. move to application definitions section.
	iii. Add the following lines (see also manual page of ccd.db in section 3.6):

	c. add a dedicated point in the scan system configuration:
	i. edit USER.db file (see also example in section 3.6)
	ii. move to the scan system section.
	iii. Add the following lines:

	d. regenerate the (LCU) database files:
	e. verify the correctness of the generated RTAP files:

	3. No special definition in the userScript is needed by the CCD sw. Note however that the directo...
	a. on CCD WS: INS_ROOT = /diskc/no_backup/vltccd/insroot
	b. on CCD WS: INS_ROOT = /tmp_mnt/notCcdWs/diskc/no_backup/vltccd/insroot

	4. Reboot the LCU.

	4.6.7.1 LCU Environment Verification
	1. Verify that the registered processes are:
	2. Verify using the browsing facility of the ccseiDb or lccei utility (see manual page) that the ...
	a. Select point @lmyccd:myccd
	b. Read attribute opStateLcu.
	c. Select point @lmyccd:LAN (scan system). A sub-point wmyccd must exist



	4.6.8 Scan System configuration
	4.6.9 ACE Verification
	1. l<lcu> -> cd “/VLTROOT/vw/bin/MC68040”
	2. l<lcu> -> acecom0
	3. The following message should appear:

	4.6.10 Example

	4.7 CCD CAMERA VERIFICATION
	1. start ccdVerifyGui and push the button Check: the correctness of WS, LCU and ACE configuration...
	2. get familiar with the user interface:
	3. run the WS processes:
	4. run the WS and LCU processes:

	4.8 USE THE CCD SOFTWARE

	5 ERROR DEFINITIONS
	1. ccdErrors.h error codes
	2. ccd_ERRORS error messages


