1. Introduction.

This document lists the software requirements for SpeX Upgrade and iSHELL.

The software requirements are divided across 4 major functional components:

1. The Instrument Software, including the Graphical User Interface and quick look Data Viewer.

2. Array Controller - the array or detector controller’s software

3. The Mechanical Control Software – Software for motor, temperature controller, general IO.

4. Data Analysis Software – A spectral data reduction tool.

 2. General IRTF Requirements

Linux PC runing CentOS.

Execute and control with in a standard IRTF VNC window (1280 x 1024 pixels). Multiple VNC windows are allowed.

Integration with the IRTF TCS3 and Autoguider is required.

 3. Image Acquisition Software Requirements

 3.1. Core Controller Parameters

Controller/host software should support these commands for specifying readouts. These parameters  are applicable to all IR devices.

Itime - the integration time or time between Reset&Sample (not the interval between Array readouts). Integration time input range is 0.001 to 1800.000 seconds, millisecond resolution. (rayner requested 3600 max). Minimum itime depend on how fast the device is clocked out, or frame readout rate. Our minimum full frame readout rate goal is 0.1s sec.

Coadd - coadds  of integrations (1 to 32000) (rayner requirements is 1000 coadds).

Subarrays - Support up to 3 subarrays.

1. Subarray array are specified by: x y wid hgt.

2. Subarray can overlap, it the job of the controller to read out the pixel specified by the sub array parameters. 

cbmode - clock buffer mode controls reset-sample scheme.

This mode controls the method used to produce a single exposure (an “image).

The ARC mode is also known as fowler sampling.

· FS - Fowler Single.

1 coadd is: [Reset](integrate)[SamplexNDR].

· FD – Fowler Double

1 coadd is [Reset][Pedestal(xNDR)](integrate)[SamplexNDR]

· RAMP  - Take up to 8 images produced by sample data up the ramp. Final image determined by a fit.

1 coadd is [Reset][Sample](wait)[Sample](wait) …[Sample].

ndr – Number of successive non-destructive reads for a pedestal or sample.

rsample – number of samples in cdmode RAMP. (2 to 8)

Slowcnt - A way of adjusting the speed of the clocking wave form.

3.2 Movie mode.

Supports a continuous steaming mode where no gaps exist between images. Movie mode is use to support occultation observations. 

3.3 Background Reset 

The system shall periodically reset the array during idle time without any action by the operator..

3.4  Graceful Aborts

Ability for user to abort an operation and recover in a reasonable amount of time( 30 seconds). , ie: opps I did a GO with 1000 coadds and 300 second integration time. Can immediately abort and continue?

3.5 Time stamping of the data

Timing stamping of the images from a GPS time source to an absolute accuracy of 0.001 milliseconds.

3.6. Clocking Patterns

Clocking patterns timing and wait intervals between clock determine the integration time for ndr and coadds. The resolution of the timing needs to be better that 1 microseconds.

The clocking patterns for the Aladdin array will be based on the current spex system.

The clocking patterns for the H2RG array will be based on the current NSFCAM2 system.

Device independent parameters (like Aladdin Global Reset Period)  can be implemented as conroller commands are pass to the clocking waveform generation functions. 

4. Instruments Software

4.1 Core Instrument Control Software Requirement

Spectrograph and Guider software should operate independently from each other.

4.1.1 Addition Imaging Parameter to be support by Spectrograph and Guider

CamMode – Camera mode parameter with these options:


Basic – Series of snap shot.


Movie – Continues steaming mode provide gap-less observing.

Cycles – A parameter to repeat a basic observation.

Beam.Pattern – A single cycle can command a beam switch sequence. Provide these sequence option: A AB, ABBA. A single image should be take for each beam position.

SubAB - Command DV to display the A-B subtraction,

MeanFrame- Command DV to calculate a mean of the A-B images in a cycle.

AutoSave - Allow View only, and save and view option. Save image are written to disk as FITS files 

4.1.2 Guider Specific Parameters.

CamMode -  Add  ‘CamMode GUide’ to the guider software (in addition to Basic, Movie)

Guide.sleep - add delay in the guide loop to slow down TCS updates.

Guide.gain.xy  - gain adjustment to the correction offset.

GuideAB - An option to guide in the A beam only, and guide in both A and B.

Guide.Method - centroid, peak, and include the bright, faint, very faint algorithms used by SpeX. 

Have correction sent to TCS3 or ignore them.

Calculate a rate adjustment and command to TCS to adjustment its pointing rates.

Quick setup buttons to specify the guidebox location on the detectors.. 

4.2 Graphical User Interface Requirement

Provide a graphical user interface with allow control all necessary parameter related to the instruments. This GUI must be access via the IRTF vnc server environment.

Provide a basic macro feature to allow execute of an observation using pre-write scripts.

Provide interface to controller the instrument’s mechanism controller.

Provide a status display to quickly assess the state of the instrument and progress of an observation. 

4.3 Quick-look Data View Requirements

All major IRTF Facility Instrument use DV as their quick look data viewer. This instrument should use DV.

 5. Mechanical Control Software Requirements

Interface with both the spectrograph and slit view’s software to control and monitor of all devices under its control.

Provide up to 16 axis of stepper motor control. Typical TTL pulse and direction output to stepper motor driver, and Home, End of Travel inputs are to be supported.

Provide up to 16 serial device controls. Typical serial device include Anima tic Motors, Temperature Controllers.

Provide control for Opto22 or Galil’s RIO device for expandable IO. The IRTF already uses Opto22 and Galil RIO for facility IO.  

 6. Data Analysis Software

TBD by rayner.

