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1 Introduction

1.1 Purpose
This document describes the installation, use and maintenance of the VISTA IR Camera software. It is based on the document template provided in [AD3]. The VISTA IR Camera is described in [RD1].

NOTE: This is a sketchy draft version of this document. Some sections duplicate material from the detailed design documents, and until this information is stable it is not copied here. A reference to the original source is provided instead.
Eventually this will become the primary reference document which Paranal software engineers will consult for operations and maintenance after commissioning.
1.2 Scope
This document covers only the control software for the VISTA IR Camera. The observation planning software and Data Flow pipeline is described elsewhere (e.g. [RD12] and [RD15]).
1.3 Applicable Documents

[AD1] VISTA IR Camera Software Requirements, VIS-SPE-ATC-06080-0010, Issue 2.2, 12 January 2004.
[AD2] VISTA Instrument Software Requirements, VIS-SPE-ATC-00150-0003, Issue 2.2, 25 July 2002.

[AD3] VLT Software Template Instrument Software User & Maintenance Manual, VLT-MAN-ESO-17240-1973, Issue 4, 31 March 2003.
1.4 Reference Documents

1.4.1 VISTA IR Documents
[RD1] VISTA IR Camera System Description, VIS-SPE-RAL-06013-0001, Issue 2.0, November 2003.
[RD2] VISTA IR Camera System Block Diagram, VIS-DES-RAL-06013-9001, Issue 1.0, November 2003.
[RD3] VISTA IR Camera Software Acronym and Abbreviation Glossary, VIS-LST-ATC-06080-0030, Issue 1.4, 8 April 2004.

[RD4] VISTA IR Camera Software Management Plan, VIS-PLA-ATC-06016-0001, Draft 0.10, 6 January 2004.

[RD5] VISTA IR Camera Observation Software Design Description, VIS-DES-ATC-06084-0001, Issue 2.0, 14 April 2004.
[RD6] VISTA IR Camera Instrument Control Software Design Description, VIS-DES-ATC-06083-0001, Issue 1.4, 13 February 2004.
[RD7] VISTA IR Camera Low Order Wavefront Sensor Software Design Description, VIS-DES-UOD-06048-0001, Issue 1.0, 4 March 2004.
[RD8] VISTA IR Camera High Order Wavefront Sensor Software Design Description, VIS-DES-UOD-06048-0002, Issue 2.0, 4 March 2004.
[RD9] VISTA IR Camera Autoguider Software Design Description, VIS-DES-UOD-06048-0003, Issue 1.0, 4 March 2004.
[RD10] Image Analysis Algorithm for VISTA Wavefront Sensing, VIS-DES-UOD-06048-0005, Issue 2.0, 4 March 2004.
[RD11] VISTA IR Camera Software Acceptance Test Plan, VIS-PLA-ATC-06087-0001, Issue 1.1, 6 January 2004.
1.4.2 VISTA Data Flow Documents
[RD12] VISTA IR Camera DFS User Requirements, VIS-SPE-20000-0001, Issue 0.5, 8 April 2004.

[RD13] VISTA IR Camera Calibration Plan, VIS-SPE-20000-0002, Issue 0.5, 8 April 2004.

[RD14] VISTA IR Observing Strategy, VIS-SPE-IOA-20000-0005, Issue 0.1, 10 October 2003.

[RD15] Overview of VISTA IR Camera Data Interface Dictionaries, VIS-SPE-IOA-20000-0004, Issue 0.1, 14 November 2003.
1.4.3 ESO-VLT Documents

[RD16] VLT Data Interface Control Document, GEN-SPE-ESO-19400-0794, Issue 2.0, 21 May 2002.

[RD17] VLT Software ICD between the VLT Control Software and the VLT Archive System, VLT-ICD-ESO-17240-19400, Issue 2.0/6.
[RD18] VLT Software Management Plan, VLT-PLA-ESO-00000-0006, Issue 2.0, 21 May 1992.

[RD19] VLT Software Programming Standards, VLT-PRO-ESO-10000-0228, Issue 1.0, 10 March 1993.

[RD20] VLT Guidelines for the Development of VLT Application Software, VLT-MAN-ESO-17210-0667, Issue 1.2, 8 October 2001.

[RD21] VLT Software, INS Software Specification, VLT-SPE-ESO-17212-0001, Issue 2.0.

[RD22] VLT Software, INS Common Software Specification, VLT-SPE-ESO-17240-0385, Issue 2.1, 15 July 1996.

[RD23] Final Layout of VLT Control LANs, VLT-SPE-ESO-17120-1355, Issue 2, 21 July 2003.
[RD24] MEMORANDUM — Software Documentation to be Produced for Instrumentation Projects, TEC-TSW-00/0044, 17 August 2000.

[RD25] VLT Software Requirements Specification, VLT-SPE-ESO-10000-0011, Issue 2.0, 30 September 1992.

[RD26] VLT Instrument Software Specification, VLT-SPE-ESO-17212-0001, Issue 2.0, 12 April 1995.
[RD27] VLT Software ICD between the VLT Control Software and the Observation Handling System, VLT-ICD-ESO-17240-19200, Issue 1.3, 7 June 2000.

[RD28] VLT Software ICD between Instrumentation Software and VLT Archive System, VLT-ICD-ESO-17240-0415, Issue 1.0, 14 Sept. 1995.

[RD29] Data Flow for VLT Instruments Requirements Specification, VLT-SPE-ESO-19000-1618, Issue 1.00, 21 April 1999.
[RD30] VLT Common Software Overview, VLT-MAN-ESO-17200-0888, Issue 1.0, 17 August 1995.
[RD31] VLT Problem Report and Change Request User Manual, VLT-MAN-ESO-17200-0981, Issue 2.0 16 October 1998.
[RD32] VLT Environment Common Configuration User Manual, VLT-MAN-ESO-17210-0855, Issue 3.0, 31 October 1998.
[RD33] VLT Central Control Software (CCS) User Manual, VLT-MAN-ESO-17210-0619, Issue 2.3, 31 March 2003.
[RD34] VLT Tools for Automated Testing (TAT) User Manual, VLT-MAN-ESO-17200-0908, Issue 1.4, 15 February 2001.

[RD35] VLT Configuration Management Module (CMM) User Manual, VLT-MAN-ESO-17200-0780, Issue 2.0, 22 October 2001.
[RD36] VLT LCU Common Software User Manual, VLT-MAN-SBI-17210-0001, Issue 3.7, 5 October 2001.
[RD37] VLT IRACE-DCS User Manual, VLT-MAN-ESO-14100-1878, Issue 1.3, 12 February 2001.
[RD38] VLT CCD Detectors Control Software — User Manual, VLT-MAN-ESO-17240-0672, Issue 1.6, 25 September 1998.

[RD39] VLT Common Software Installation Manual, VLT-MAN-ESO-17200-0642, Issue 3, 28 March 2003.
[RD40] VLT Common Software — Combined OS Installation Manual, VLT-MAN-ESO-17200-2238, Issue 3, 13 March 2003.
[RD41] VLT Software Installation Tool for VLT Software Packages (pkgin) — User and Maintenance Manual, VLT-MAN-ESO-17240-1913, Issue 3, 31 March 2003.

[RD42] VLT Software Template Instrument Software User & Maintenance Manual, VLT-MAN-ESO-17240-1973, Issue 4, 31 March 2003.

[RD43] VLT INS Common Software  / Base ICS (icb) User Manual, VLT-MAN-ESO-17240-0934, Issue 4, 31 March 2003.

[RD44] VLT INS Common Software  / Base ICS Control Panel (icbpan) User Manual, VLT-MAN-ESO-17240-2606, Issue 2, 28 March 2002.
[RD45] VLT Software Base Observation Software Stub (BOSS) User Manual, VLT-MAN-ESO-17240-2265, Issue 1.2, 20 March 2002.
[RD46] VLT INS Common Software  for Templates — User Manual, VLT-MAN-ESO-17240-2240, Issue 3, 31 March 2003.

[RD47] VLT INS Common Software Configuration Tool (ctoo) — User Manual, VLT-MAN-ESO-17240-2235, Issue 3, 31 March 2003.

[RD48] VLT INS Common Software Startup Tool (stoo) — User Manual, VLT-MAN-ESO-17240-2153, Issue 3, 31 March 2003.
[RD49] VLT Java Database Monitor — CcseiDb User Manual, VLT-ESO-MAN-17210-2522, Issue 2, 1 April 2003.
1.5 Abbreviations and Acronyms

To save duplication, all the VISTA IR software abbreviations and acronyms have been collected into one document, [RD3].
1.6 Glossary
To save duplication, all the VISTA IR software definitions have been collected into one document, [RD3].
1.7 Stylistic Conventions
The following styles are used within this document:

bold


in the text, for commands and filenames as they have to be typed.

italic


in the text, for parts that have to be substituted with the real content.

teletype


used for examples

<name>


in the examples for parts that have to be substituted with the real content.

bold and italic are also used to highlight words in the main text, and “italic in quotes” is used for document reference titles.
1.8 Naming Conventions
ESO-VLT standard naming conventions are applied, as described in [RD19].
1.9 Problem Reporting/Change Request
Problem reports and change requests should be made using the ESO-VLT SPR system, as described in [RD31].
2 Overview

2.1 Hardware Architecture

[image: image2]
Figure 1
Overall Layout of the VISTA IR Camera

The VISTA IR Camera consists of the following major components, as shown in Figure 1:

· A cryostat to keep the contents cold and under vacuum. The cryostat is cooled with a set of closed-cycle cryo-coolers. The software monitors the vacuum pressure and the temperature at various key locations and controls a heater on the top of the cryostat tube, which prevents condensation forming on the window.

· Five electronic cabinets, thermally controlled with ESO-VLT cabinet cooling controllers.

· A filter wheel, designed to put a selected tray of science filters into the beam in front of the science detectors. The filter wheel is also fitted with smaller, “intermediate” filters which are positioned in the beam for calibration observations.
· The science detectors — a 4x4 array of 2048x2048 pixel VIRGO infrared detectors. An ESO-VLT IRACE controller controls these detectors. The detectors are mounted on a focal plane plate whose temperature is managed by the camera software.

· A pair of wavefront sensor units, positioned on opposite sides of the focal plane, including
· Two 1024x2048 pixel frame transfer, visible light CCDs for the autoguider.

· Two low-order wavefront sensor units, each consisting of two 2048x2048 visible light CCDs.

All the above CCDs are controlled with ESO-VLT “technical CCD” (TCCD) controllers.
2.1.1 Sensors and Controllers
Figure 2 shows a block diagram of the instrument local control unit (LCU), showing the hardware used by the instrument sensors and controllers.
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Figure 2
Block Diagram of Instrument LCU Connections
The instrument has the following sensors and controllers:

· 29 temperature sensors measuring:

· 1 cryostat window cell temperature
· 1 ambient air temperature

· 1 baffle temperature
· 1 lens barrel temperature
· 2 liquid nitrogen tank temperatures
· 6 cryo-cooler temperatures (1st and 2nd stages of the 3 cold heads)
· 2 cryo-pump temperatures
· 1 wavefront sensors plate temperature
· 4 wavefront sensor CCD temperatures
· 2 filter wheel temperatures (shield and hub)
· 8 science detector temperatures

· 3 temperature controllers controlling

· The cryostat window cell temperature

· The cryostat top tube temperature

· The focal plane thermal plate temperature (attached to which are the science detectors).

· 5 ESO-VLT cabinet cooling controllers, each looking after a different electronics cabinet and providing:

· 4 temperatures (coolant inlet temperature, coolant outlet temperature plus 2 internal cabinet temperatures)

· 3 flow rates

· 1 alarm signal

At present, standard ESO software is not available for the cabinet coolers used by VISTA, so only the alarm signals are used by the VISTA IR Camera software.

For details of the sensor and control software see the “ICS Software Design Description”, [RD5].
2.1.2 The Filter Wheel

The layout of the filter wheel is shown schematically in Figure 3. The wheel has 8 slots which can be fitted with a “tray” of science filters. Each tray consists of a 4x4 array of filters designed to match the 4x4 array of science detectors. The wedge-shaped spaces in between the science filter trays can be populated with smaller “intermediate” filters. These filters only cover a subset of the science detectors and are designed for one-off calibration observations. These filters can be offset from the beam centre, and made to cover different detectors, by rotating the filter wheel slightly. The beam splitter(s) for the high order wavefront sensor fit(s) into one of these intermediate positions. 
[image: image4.wmf]Load

position

In beam

position

Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Slot 6

Slot 7

Slot 8

I1

I2

I3

I4

I5

I6

I7

I8

"Tray" of

filters.

Intermediate

filters

5

13

4

6

3

7

2

8

1

9

16

10

11

15

12

14

Filter position

index


Figure 3
Layout of the VISTA IR Camera Filter Wheel
Figure 4 shows a schematic layout of the filter wheel drive. The wheel is driven with a stepper motor and positioned by counting the number of motor steps from a reference switch. A backup reference switch can be selected as a temporary measure to allow the wheel to keep working after a failure of the main reference switch until a switch replacement can be scheduled.
The wheel also has an in-position switch that is closed whenever a tray of science filters is correctly positioned in the beam. For details of the filter wheel control software see the “ICS Software Design Description”, [RD5].


[image: image5]
Figure 4
Layout of the Filter Wheel Drive Electronics
2.1.3 The Science Detectors

The VISTA IR Camera has an a 4x4 array of 2048x2048 pixel VIRGO science detectors whose layout on the focal plane is shown in Figure 5, which also shows the instrument X and Y coordinates. The detectors are separated by 90% of their size parallel to the X axis and 42.5% of their size parallel to their Y axis.
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Figure 5
Layout of the VISTA IR Camera Focal Plane
A non-contiguous exposure made with the 16 detectors is known as a “pawprint”.  The instrument needs to make a minimum of 6 overlapping “pawprints”, with the telescope stepped by 0.95 detector widths in the X direction and 0.475 detector widths in the Y direction, to make a contiguous “tile” as shown in Figure 6.
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Figure 6
Six Overlapping Pawprints Make up One Contiguous Tile

In addition, each individual pawprint can itself be made up from several observations made with very small telescope movements. A sequence of movements made with the idea of coadding the data to remove cosmic ray events and bad pixels and to smooth out regions of overlap is known as “jittering”, as shown in Figure 7.

[image: image8.wmf]Jitters:

2

1

3

4

Combined Pawprint


Figure 7
Combining Exposures with Jittering
If the exposures are combined with the idea of interleaving the pixels to improve the sampling in excellent seeing conditions the movements are referred to as “microstepping”, as shown in Figure 8.
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Figure 8
Combining Exposures with Microstepping
2.1.4 The Wavefront Sensors

Unlike most ESO-VLT instruments, the VISTA IR Camera has its own built-in wavefront sensors whose locations on the focal plane are shown in Figure 5. These locations are fixed. The wavefront sensors do not have moveable probes. There wavefront sensors consist of:
· An autoguider which has two discrete 1024x2048 pixel CCD detectors at opposite sides of the focal plane. The autoguider is designed to operate with a guide star image falling on one of the detectors (the other detector is not used). It may be thought of as a single autoguider whose target field consists of two discrete rectangles.
· Two low order wavefront sensors (LOWFS). Each LOWFS contains a beam splitter which sends pre-focus and post-focus images to two 2048x2048 pixel CCD detectors, as shown in Figure 9. So there are four LOWFS detectors altogether; two for each LOWFS.
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Figure 9
Schematic layout of LOWFS with 2 CCD detectors

· A high order wavefront sensor (HOWFS) which uses a beam splitter stored in an intermediate position on the filter wheel and extracts pre-focus and post-focus images from the science detector.
Autoguider and LOWFS observations are made concurrently with science observations. HOWFS observations are made once or twice a night and are not concurrent with science observations (because they use the science detector).

Unlike a typical ESO-VLT exposure, which uses one guide star, each VISTA IR Camera exposure requires 3 guide stars — one star for the autoguider and two stars for the two LOWFS, as shown in Figure 10.
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Figure 10
Each Pointing Requires 3 Guide Stars

2.1.5 Computers

The VISTA IR Camera Software runs on the following computers (shown in Figure 11).

· Workstations

· Instrument Workstation (wvcam), Linux workstation with high speed disks and Gigabit Ethernet interface.
· Image analysis workstations for LOWFS (wvtia1 and wvtia2). Linux workstations.

· Local Control Units (LCUs)

· Instrument Control System LCU (lvcics1), with standard power PC processor and VME equipment shown in Figure 2.

· Autoguider LCU 1 (lvt1ag1), with standard power PC processor and Technical CCD Controller (TCCD) hardware.

· Autoguider LCU 1 (lvt1ag2), with standard power PC processor and Technical CCD Controller (TCCD) hardware.

· LOWFS LCU 1 (lvt1ac1), with standard power PC processor and Technical CCD Controller (TCCD) hardware.
· LOWFS LCU 2 (lvt1ac2), with high speed power PC processor and Technical CCD Controller (TCCD) hardware.
· Workstation/LCU hybrids

· IRACE DCS number cruncher 1 (wvcirc1), Linux PC with Gigabit Ethernet interface.
· IRACE DCS number cruncher 2 (wvcirc2), Linux PC with Gigabit Ethernet interface.
2.1.6 Layout of the VISTA IR Camera LAN

The layout of the VISTA IR LAN is shown in Figure 11 and is based on the standard ESO-VLT LAN layout specified in [RD23]. There are two subnets:

· The “vc” subnet is the VISTA IR Camera subnet, configured like a standard ESO-VLT instrument subnet.

· The “vt” subnet is the VISTA telescope subnet. The VISTA IR Camera is unusual because its autoguider and LOWFS components are regarded logically to be part of the telescope control system, even though they are physically located within the instrument.
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Figure 11
Layout of the VISTA IR Camera LAN
2.1.7 Special connections

The VISTA IR Camera uses hardware which is part of the telescope control subnet, as shown in Figure 11.

There might need to be a special connection between the TCCD controllers and the IRACE system to prevent the science and wavefront sensor detectors reading out at the same time (in case of EMI). This is TBD.
2.2 Software Architecture
The software follows the standard ESO-VLT software architecture, as shown in Figure 12.
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Figure 12
VISTA IR Camera Software Architecture

2.2.1 Software Modules
The VISTA IR software is divided into the following software modules, which are similar to those used by the ESO-VLT Template Instrument, [AD2]. In the “Platform” column “WS” means the instrument workstation.
	Module
	INS Module
	Platform
	Description

	vcins
	N/A
	WS
	Software integration module

	dicVIRCAM
	N/A
	WS
	Dictionary module

	vci
	ICS
	WS + ICS LCU
	ICS workstation front-end and ICS control module.

	vcipan
	ICS
	WS
	ICS stand-alone GUI

	vcihb
	ICS
	ICS LCU
	ICS heart beat device module

	vcilsc
	ICS
	ICS LCU
	ICS Lakeshore 332 device module

	vcilsm
	ICS
	ICS LCU
	ICS Lakeshore 218 device module

	vcitpg
	ICS
	ICS LCU
	ICS Pfeiffer TPG device module

	vco
	OS
	WS
	OS control and server module

	vcopan
	OS
	WS
	OS GUI

	vcoseq
	OS
	WS
	Observation template scripts

	vcotsf
	OS
	WS
	Observation template signature files

	vcmcfg
	MS
	WS
	Instrument configuration files

	vcmseq
	MS
	WS
	Maintenance template scripts

	vcmtsf
	MS
	WS
	Maintenance template signature files

	vchoia
	HOWFS
	WS
	HOWFS image analysis module

	vchpan
	HOWFS
	WS
	HOWFS stand-alone GUI

	vcd
	DCS
	WS
	DCS test scripts (not IRACE)

	vcdacq
	DCS
	WS + IRACE
	VISTA IRACE acquisition module

	vcdcfg
	DCS
	WS
	VISTA IRACE configuration module


The modules are laid out in a directory structure shown in Figure 13.
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Figure 13
VISTA IR Camera Software Modules and Source Layout
2.2.2 Environments

The VISTA IR software uses the following environments (see also Figure 11).

2.2.2.1 VIRCAM Instrument Environments
	Environment
	Platform
	Description

	wvcam
	Instrument Workstation
	VIRCAM instrument workstation CCS environment

	wvcam0
	Instrument Workstation
	Simulated VIRCAM instrument workstation environment

	lvcics1
	ICS LCU
	VIRCAM ICS LCU LCC environment

	lvcics0
	Instrument Workstation
	Simulated VIRCAM LCU environment.

	(wvciraq)
	Instrument Workstation
	IRACE instrument workstation noCCS environment

	(wvcirc1)
	IRACE number cruncher 1
	IRACE number cruncher 1 environment

	(wvcirc2)
	IRACE number cruncher 2
	IRACE number cruncher 2 environment

	wvctcs
	Instrument Workstation
	VIRCAM stand-alone TCS simulator CCS environment


2.2.2.2 VISTA Telescope Control Environments

	Environment
	Platform
	Description

	wvt1tcs
	Telescope Workstation
	VISTA telescope control CCS environment

	lvt1ag1
	Autoguider LCU 1
	VISTA autoguider LCU 1 LCC environment

	lvt1ag2
	Autoguider LCU 2
	VISTA autoguider LCU 2 LCC environment

	lvt1ac1
	LOWFS LCU 1
	VISTA LOWFS LCU 1 LCC environment

	lvt1ac2
	LOWFS LCU 2
	VISTA LOWFS LCU 2 LCC environment


2.2.3 Standards

The VISTA IR Camera software is based on the standard VLT packages

· The overall software is based on the ESO-VLT Template Instrument, [AD2].

· The IR DCS uses the IRACE software, [RD37].

· The OS uses the BOSS software, [RD45].

· Templates are based on the tpl package, [RD46].

· The ICS uses the “Base ICS” software, [RD43].

· Instrument software installation uses the pkgin package, [RD41].

· Instrument configuration uses the ctoo package, [RD47].

· Instrument startup/shutdown uses the stoo package, [RD48]
The software follows these VISTA standards:

· Software requirements, [AD2]
and these ESO-VLT standards:

· Software requirements, [RD25]
· Programming standards, [RD19]
3 Installation Guide

3.1 Requirements

3.1.1 Hardware
Section 2.1.5 describes and Figure 11 shows the computing hardware that must be available to run the complete VISTA IR software. The following configurations are possible:

· Install and configure the software in simulation mode on the workstation only. This configuration requires just the Instrument Workstation. The TCS, IRACE and instrument LCU are simulated.
· Install and configure the software in hardware simulation mode. This configuration requires the Instrument Workstation, IRACE number crunchers and ICS LCU, but the ICS LCU only requires a CPU card. Communication with the instrument LCUs is tested but all access to the instrument hardware is simulated.
· Install and configure the software in instrument stand-alone mode. The configuration requires all the hardware present on the instrument “vc” subnet. The instrument software drives the complete instrument but communication with the TCS is simulated. (This mode is useful for controlling the instrument in the instrument prep. lab. without affecting the VISTA telescope).

· Install and configure the complete software. This requires all the hardware shown in Figure 11.
3.1.2 Software
The operating systems installed on the VIRCAM computers must be compatible with the VLT software installation (see [RD40] for the operating system installation procedure).

The VLT software (“April 2003” version or higher) must be installed and configured for CCSlite (see [RD39] for the software installation procedure).
3.2 Installation Procedure
· Log on a user “vcmgr” on the instrument workstation.

· Run the vccEnv utility and check that the environments listed in section 2.2.2 are known and correctly configured in the ACC database.
· Make sure environment variables INTROOT and INS_ROOT are defined.
· Verify that $HOME/.bobrc exists.

· Create an empty source directory

% mkdir $HOME/VIRCAMSource

· Extract and build all the VIRCAM modules

% cd $HOME/VIRCAMSource
% cmmCopy vcins

% pkginBuild vcins
4 Operators Guide

4.1 System Startup

· Log on a user “vc” on the instrument workstation.

· Ensure the DISPLAY environment variable is set correctly and that RTAPENV is set to “wvcam”.

· Start the VIRCAM software

% vcinsStartup
4.2 System Shutdown

· Stop the VIRCAM software

% vcinsStop
4.3 Observations With Templates
Observation Blocks may be loaded manually into BOB and executed using the procedure described in the “Template Instrument User and Maintenance Manual”, [RD42].
5 Programmer’s Guide

5.1 Instrument Modes

The VISTA IR Camera has the following instrument modes:

· IMAGING
—
An observation is made with the science detectors and the data

file is passed to VOLAC. This mode is used for most

observations.

· HOWFS

—
An observation is made with the science detectors using a

special intermediate filter and a small region of interest. The

data file is passed to the HOWFS image analysis subsystem.

The HOWFS coefficients are then passed to the TCS.

5.2 Subsystems

The following table shows the FITS prefix assigned to the various VISTA IR Camera subsystems:

	Subsystem
	FITS Prefix

	OS
	OCS

	ICS
	INS

	IRDCS
	DET

	TCS
	TEL

	HOWFS
	HOWFS


5.3 ICS Software Devices

ICS software devices are defined in the configuration file $INS_ROOT/SYSTEM/COMMON/CONFIGFILES/vcmcfgINS.cfg

The devices are listed in detail in the “ICS Detailed Design” document, [RD6].
5.4 ICS Special Devices

The Pfeiffer and Lakeshore temperature monitors and controller are special devices.
5.5 ICS Assemblies

ICS assemblies are defined in the configuration file $INS_ROOT/SYSTEM/COMMON/CONFIGFILES/vcmcfgINS.cfg.

	No.
	Name
	Description
	Commands
	Values

	1
	INS.SENSORS
	All instrument sensors and environmental controllers.
	STATUS
	N/A

	2
	INS.INFRARED
	All devices used to make infrared exposures.
	STATUS
	N/A

	3
	INS.MODE
	Instrument mode
	SETUP

STATUS
	See Section 5.1.

	4
	INS.PATH
	Instrument light path.
	EXPSTRT

EXPEND

STATUS
	Only one possibility:

INFRARED


5.6 Exposures

See the description in the “Template Instrument User and Maintenance Manual”, [AD3]. The main difference is that the VISTA IR Camera only supports the exposure types defined by IRACE.

The VISTA IR Camera instrument software does not use exposure parallelism. (The autoguider and LOWFS detectors are controller separately via the TCS software).
5.7 Operational States

The VISTA IR Camera uses the same states as the “Template Instrument User and Maintenance Manual”, [AD3].
5.8 Commands

See the “Observation Software Design Description”, [RD5].
5.9 Tcl libraries

The vcoseq and vcmseq modules use the base classes provided by the tpl template library, [RD46]..
5.10 Dictionaries

The VISTA IR Camera software uses the following dictionaries:

· ESO-VLT-DIC.VIRCAM_ICS for the keywords belonging to the ICS subsystem
· ESO-VLT-DIC.VIRCAM_OS for the keywords belonging to the OS subsystem

plus the other dictionaries used by the Template Instrument, [AD3].
5.11 Alias files

None.
5.12 Configuration files

See the “Observation Software Design Description”, [RD5].
5.13 Setup files and keywords

See the “Observation Software Design Description”, [RD5] and the “Instrument Control Software Design Description”, [RD6].
5.14 FITS files

Data files are written to disk on the instrument workstation in multi-extension FITS format adhering the the standards defined in the ESO-VLT “Data Interface Control Document”, [RD16].
VOLAC is informed of each new complete file using the standard protocol, [RD27].
5.15 Operational logs

TBD.
5.16 Templates
See the “Observation Software Design Description”, [RD5].
6 Configuration
See the “Template Instrument User and Maintenance Manual”, [AD3], and the “Observation Software Design Description”, [RD5].
6.1 Tabular Overview of Files

In this section there will be a tabular overview of the location, purpose and access of all the files used by the IR Camera software.

	File
	Location
	How accessed
	Description

	VIRCAM.isf
	$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
	
	Instrument summary file

	
	$INTROOT
	
	

	VIRCAM_tec.isf
	$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
	
	Instrument summary file — engineering version

	
	$INTROOT
	
	

	VIRCAM.zip
	$INTROOT
	by P2PP
	Instrument summary package

	vcmcfgCONFIG.cfg
	$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
	
	Main instrument configuration file.

	vcmcfgINS.cfg
	$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
	
	Instrument configuration file.

	vcmcfgOS.cfg
	$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
	
	Observation Software configuration file.

	vcmcfgSTART.cfg
	$INS_ROOT/SYSTEM/COMMON/CONFIGFILES
	
	Instrument startup configuration file.

	VIRCAM_*.ref
	$INS_ROOT/SYSTEM/COMMON/SETUPFILES/REF
	
	Reference setup files

	VIRCAM_*.tsf
	$INS_ROOT/SYSTEM/COMMON/TEMPLATES/TSF
	
	Template signature files

	VIRCAM_*.seq
	$INS_ROOT/SYSTEM/COMMON/SETUPFILES/SEQ
	
	Sequencer scripts

	ESO-VLT-DIC.VIRCAM_*
	$INS_ROOT/SYSTEM/COMMON/Dictionary
	
	Dictionaries

	lvcics1.scan
	$INTROOT
	
	Scan link definitions

	vcins.cshrc
	$INTROOT
	
	C shell startup script

	vc*.CDT
	$INTROOT
	
	Command definition tables


To be completed.
7 Maintenance

See the “Template Instrument User and Maintenance Manual”, [AD3], and the “Observation Software Design Description”, [RD5].
7.1 Regular Tests

The following regular tests are expected:
7.1.1 Calibration Operations

I would expect these tests to be required only once during commissioning and to be repeated only after a major hardware change to the instrument (e.g. replacement of a detector).

· Calibration of the spatial location of the detectors.

· Measurement of detector cross talk, EMI, ghosting, remnants.

· Detection of detector bad pixels.

· Measurement of detector dark current, saturation, linearity.

· Calibration of the rotator centre.

Each test will require one or more exposures, plus some off-line data reduction, and will probably take from a few minutes to a few hours. The calibration of the rotator centre requires night sky observations.

7.1.2 Minor Instrument Self-Test

This test checks that all the instrument devices are present (by pinging them and reading their status registers) and that all instrument subsystems are up and running. The filter wheel is datumed (i.e. reference switch found) and a test exposure (e.g. a DARK) is made with the detector controller. (The test exposure can become one of the normal daytime calibrations). A minor self-test should be run at the start of every night to ensure the instrument is ready for observing. Checking the instrument devices will probably take a few seconds. It will take about 2 minutes to datum the filter wheel and about 10 seconds to make a test exposure.

7.1.3 Major Instrument Self-Test

This test involves executing every template that the instrument provides, to ensure the instrument will be able to fulfil every kind of Observation Block an observer might provide. This test needs to be executed at least annually, whenever a new version of the ESO-VLT software is released.

The test involves executing about 6 acquisition templates and 20 exposure templates, 4 of which would need to be repeated a number of times to simulate a “tile” or “jittered” observation. A rough estimate would be about 30 minutes for this test, although I am not yet familiar with how long it takes to run template scripts.

7.1.4 Complete Camera Mechanism Test

This test checks that the instrument hardware/software combination is functioning correctly. It involves all the checks included in the minor instrument self-test plus a complete test of the filter wheel mechanism. This test should be carried out whenever there has been a significant change to the camera hardware or the software (my experience is to change either hardware or software before running this test, but not both). I expect it will be run often (perhaps monthly) during the assembly, integration and testing phase. After delivery of the instrument I would recommend running this test after any engineering work, or whenever the instrument has been transported or removed from and reinstalled on the telescope.  The test can also be run as a diagnostic tool if a fault is suspected, and it can be included with the annual “major self-test” if there has been a significant change to the “Base ICS” system or device drivers.

The test involves 2 datum operations, 32 movements of the filter wheel and 16 reads of the in-position switches, which I estimate will take about 10 minutes. 

7.1.5 Camera Lifetime Test

This test involves repeating the previous self-test procedures a number of times to simulate a number of night’s operation (e.g. 10 nights). The test will be carried out once towards the end of the assembly, integration and test phase to verify the reliability and lifetime of the instrument and weed out any low probability software bugs. Repeating this test is not recommended because it adds wear and tear to the mechanisms, and once commissioned the reliability of the instrument can be verified in normal operation. A large proportion of the software reliability checks can be made in “hardware simulation mode” without wearing out the mechanisms.

8 FAQ and Troubleshooting
To be completed once the software has been implemented. This section will describe how to cope with common problems.
9 Error Definitions
To be completed once the software has been implemented. A definition of the most common errors reported by the software.
10 Reference
To be completed once the software has actually been implemented — uses man pages extracted automatically from the software prologues.
10.1 Programs

10.2 Scripts

10.3 Include Files

10.4 Tcl Libraries

10.5 Configuration Files

10.6 Setup Files

10.7 Templates

10.8 FITS Files

10.9 Log Files

10.10 Panels

10.11 Error Files
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