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NGAO System Design Phase: Work Scope Planning Sheet

WBS Element Title:
Laser Systems Control 

WBS Element Number:
3.3.6
Work Package Lead:
Erik Johansson
Work Package Participants:
Jason Chin, Paul Stomski
Revision: 1.0  Initial.

Revision: 1.1  Submitted to EC

Revision: 1.2  Updated after EC comments. 10/1/07
1. Work Scope

WBS Dictionary Entry: 
Identify the requirements and design concept for laser system control, for example wavelength control, mode behavior maintenance, and a system to tune off wavelength for Rayleigh background exposure.  Identify key parameters for monitoring laser status and develop design concepts for such measurement and monitoring.

3.3.6.1
Laser System Software:  Design the architecture for the laser system control and diagnostics software, including laser, beam transport, and launch system. Software must be integrated with the laser safety system, AO system, science instruments, and the telescope operating system.

3.3.6.2 Laser System Electronics:  Specify and develop the design concept for the electronics systems needed to provide laser control and diagnostics functions..
Requirements: 

A. System Requirements Document
B. Functional Requirements Document
2. Inputs:

A. System requirements document
B. Functional Requirements document, v1.0
C. System architecture as described in KAON 499
D. Input from laser team (WBS 3.3.1, 3.3.2, 3.3.3, 3.3.4)

E. Input from the controls teams (WBS 3.2.4, 3.2.5)

F. Input from the Science Operations team (WBS 3.4.1.2, 3.4.2.1, 3.4.2.2)
G. K1 LGS documents
3. Products:

A. A revised WBS dictionary definition for this task.
B. A revision of the functional requirements pertaining to the laser systems control.
C. Electronics products:

1) A layout of the laser subsystems and their locations.

2) A block diagram of the laser control system

3) Block diagrams of the sub systems, to include:

i. Laser control

a. Basic laser system controller
b. Identify basic laser requirements such as the ability to tune wavelength and acquisition of diagnostics.
ii. Motion control that will depend on the concepts as outlined in WBS 3.3.4.1 Beam transport Optics and 3.3.4.2 Laser Pointing and Diagnostics.
a. Beam transport

b. Launch system

c. UTT

iii. Calibration and diagnostics

iv. Environmental system

v. Interfaces to the laser safety system

4) A draft of an interface control document.  This ICD will include the laser control system to subsystems within the laser facility and from the control system to subsystems outside of the laser facility.  This will include systems such as DCS and AO.
D. Software products:
1) An overall SW architecture design covering the main laser sequencer; command, control and status interfaces to the various AO subsystems (the observing sequence, AO sequence, etc.); the motion control system; calibration and diagnostics. This design will be done in collaboration with some of the WBS tasks for Science Operations (3.4.1.2, 3.4.2.1, 3.4.2.2), with the laser system teams (3.3.1, 3.3.2, 3.3.3, 3.3.4), and with the controls teams (3.2.4, 3.2.5).
2) A top-level block diagram showing the overall SW architecture for the laser system, including the laser subsystems defined above in the electronics products section (3. C. 3)).
3) A top-level data-flow diagram for the laser SW, showing data paths, descriptions, sizes, and expected data rates.
4) A draft of an interface control document describing all the SW interfaces for the laser SW. This will include A block level context diagram showing how the laser SW components are connected to the rest of the AO system and a high-level description of the command, control, and status interfaces and functions of the laser sequencer.
5) A top-level description of all the laser component SW modules.
6) A revision of the functional requirements pertaining to the laser SW.
7) A report summarizing all the above items.
4. Methodology:
A. The laser electronics system architecture will be designed by JC in collaboration with EJ, PS, and VV. The approach will be to leverage off the K1 laser design as much as possible.  It is reasonable to assume many of the identify laser functions to be done by the laser vendor.  The emphasis for the laser control system is an interface using a distributed system similar to EPICs; however, this may be heavily dependent on the manufacture of the laser.  The motion controller for the Beam Transfer Optical System and Pointing will heavily depend on the concepts for WBS 3.3.4 Laser Launch Facility.  (70 hours).

B. The laser system SW architecture will be designed by EJ and PS in collaboration with JC, with some possible consultation from DS. The approach will be to partition the SW into the basic high-level functions (modules) required to support the laser subsystems described above. A high-level design concept integrating all the modules will then be produced. Finally, each module will be designed. Functional requirements will be captured as part of the design process. (80 hours).
5. Estimate of effort:
70 + 80 = 150 hours.
6. Approvals:


150 hours
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�This planning sheet should be prepared and approved prior to performing significant work on an NGAO WBS element. The purpose of this process is: 1) to ensure common expectations between the WBS element lead, WBS element participants and the NGAO Executive Committee, and 2) to ensure that WBS elements are performed in an efficient and effective manner.  This form should be completed prior to the completion of the smaller of 40 hours or 10% of the total planned effort on the WBS element.
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