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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Operations Architecture, Observing Modes, Operations Support


Configuration & Set-up, Calibrations, Nighttime Operation Modes,


Science Acquisition & Control, Health Monitoring & Automated


Recovery, Laser Traffic Control, Instrument User Interfaces,


Maintenance Plan

WBS Element Number:
3.4.2.1, 3.4.2.1.1, 3.4.2.1.2, 3.4.2.1.3, 3.4.2.1.4, 3.4.2.1.4, 3.4.2.1.5,


3.4.2.1.6, 3.4.2.1.7, 3.4.2.1.8, 3.4.2.1.9, 3.4.2.10
Work Package Lead:
David Le Mignant

Work Package Participants:
E. Johansson, D. Summers, J. Chin?, P. Stomski?, D. Gavel?

1. Work Scope

3.4.2.1   AO-Instrument Operations Architecture:  Define the overall architecture, the method and design the interfaces for operating the sub-systems of the NG AO-instrumentation. Here AO-instrument refer to AO, laser, SC, science instrument, etc.
3.4.2.1.1   AO-Instrument Observing Modes:  Define top-level observing modes and design interfaces given the the NG AO science use cases requirements for rotator modes; telescope pointing accuracy; closed loop(s) pointing accuracy, field registration and astrometry (including the effect of differential atmospheric refraction); science acquisition, field rotation, dither/nodd/chopping modes for the various AO modes.  Particularly, study the requirements on the observing time overheads using the various science use cases and the current and future AO science instruments at Keck.  Also report on the lessons learned with current observing methods at Keck, Gemini and other places.
3.4.2.1.2   AO-Instrument Operations Support  Define the personnel required to support AO operations. Clearly establish the level of AO-expertise for operating the sub-systems and the overall instrument (configuration, setup, calibrations, science readiness, nighttime operations). Particularly, anticipate for the nature of plausible common problems and the level of expertise for troubleshooting them.    
3.4.2.1.3   AO-Instrument Configuration & Setup:  Define the method and design interfaces required for configuring the AO-instrument with a detailed description on the requirements for the various sub-systems from cold startup to science readiness. 
3.4.2.1.4   AO-Instrument Calibrations:  Define the method and design interfaces required for calibrating the AO-instrument, including requirements on calibrations stability and a detailed description on the management of the calibrations files. 
3.4.2.1.5   AO-Instrument Nighttime Operation Modes:  Define the method and design interfaces required for operating the AO-instrument in the various possible configurations (NGS AO, SLGS AO, MLGS AO) and switching from one configuration to another.
3.4.2.1.6   AO-Instrument Science Acquisition & Control :  Define method and design interfaces required to acquire the Natural and Laser Guide Star(s) for a science field, close the control loops on the various sub-systems, check and optimize AO performance, adjust telescope parameters (pointing and focus offload), etc.  Explore the possibility of executing these commands in parallel. Also, consider management of situations where some of the control loops would have to be open automatically and the science paused/resumed due to marginal sky transparency or other events.
3.4.2.1.7 AO-Instrument Health Monitoring & Automated Recovery:  Define the method and design interfaces required for a generic monitoring of the health (primarily hardware and software) and describe in a generic way, the method to troubleshoot the problem. Explore the requirements to recover automatically from most common problems.
3.4.2.1.8   AO-Instrument Laser Traffic Control:  Define the methods and design the interfaces for a laser traffic control system that will take into account observing parameters from other telescopes, and possible new policies from the MK LGS TWG. 
3.4.2.1.9   AO-Instrument User Interfaces:  Define the method and design the interfaces required to build a user/operator friendly interface that will include all above operations aspects. 

3.4.2.1.10  AO-Instrument Maintenance Plan:  Define the requirements, the method and the interfaces to establish a maintenance plan.  Explore the resources required for the Observatory.
2. Inputs:
The work scope of this WBS needs to be reviewed against the WSPS for AO and Laser Non-real time System Operations (WBS 3.2.4 and WBS 3.3.6.1) for consistency.  The key assumptions used as starting points for this WBS element will be flowing down from the SCRD (KAON 455), the SRD (KAON 456) and the FRD (KAON xxx). These three documents will be our primary references. Other references that may provide inputs for this WBS are KAON 463 (“Assessment on current LGS operations”), KAON 476 (“Observing Models Trade Study”), the Observing Scenarios (documented in http://www.oir.caltech.edu/twiki_oir/bin/view.cgi/Keck/NGAO/NGAOObservingScenarios) . We will also have topical discussions with current LGS observers, the Keck Observatory staff (software and operations), and the Instrument Working Group to explore the modules and details for the pre-observing interfaces.  The interface specifications and design developed in this WBS should be fully consistent with both the architecture and the specifications designed (in parallel) for the tools and interfaces listed under WBS 3.4 (Pre-Observing Interfaces, Observing Interfaces, Operations Optimizations) and particularly with the non-real-time aspects of WBS 3.2 (AO operations) and 3.3 (Laser operations). 
3. Products:
The products of this WBS element will include a manual that will present a design for the tools and a flexible design to facilitate inclusion of new modules as the science instruments are defined. The manual will include a  summary of the interface requirements, and describe an architecture that will meet the requirements. We will provide a detailed list of the requirements, I/O parameters, algorithms, etc, for the functions and graphical tools. Particular attention will be given to interfacing with AO and Laser operations tools developed under WBS 3.2 and 3.3 as well as the level of expertise for the end user. We will also lay down  the requirements for tool portability, development for inclusion of science instrument modules, optimization, calibrations and characterization.   

4. Methodology:
At this point, we propose the following procedure for meeting the goals of the WBS element.  1) Assemble and summarize the requirements from the referenced document above; 2) Check Requirements and Allocate Functions with respect to AO and Laser Operations; 3) Document a preliminary design that will detail the architecture between tools from other WBS  and includes functions, graphical tools and user interfaces for this WBS; 3) Provide a detailed description and/or discussion for each function required for the Operation Architecture. 

5. Estimate of effort:
Very preliminary: The work will be performed by D. Le Mignant (~130 h) as WBS lead, in collaboration with E. Johansson (~40 h) for the AO operations,  J. Chin (~20 h) for the Laser Operations, and D. Summers (~80 h) for Laser Operations and the Top Observing Sequencer. We would like the document to be reviewed by software engineers or support astronomers very familiar with using and building AO architecture tools for very large telescope (e.g., C. Boyer, P. Stomski, etc).  
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