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February 1, 2008
1. Narrative

This report provides an update to Project Report #4 that was submitted to the Observatory Directors on November 3, 2007.  The next project report nominally should be submitted in April, although perhaps the Directors will accept the SDR documentation in lieu of a report. 

1.1 Summary

The system design phase has been the primary focus of our activities during this reporting period.  This is the phase where conceptual designs are developed for all the major subsystems and the functional requirements (version 2) are further refined.   

The TSIP proposal for funding of the NGAO preliminary design phase was successful.  No news yet on the NSF ATI proposal for the deployable near-IR integral field spectrograph system design phase.  

As noted in the last report the percent of the work being completed had fallen behind the percent of the budget spent.  A replan was performed to address this issue.

1.2 Technical Status

The technical status reported below is organized according to the major WBS elements in the SEMP.  Only the currently scheduled WBS elements are included.   

1.2.1 System Design Phase Management (WBS 1)

The NGAO Twiki site (http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/WebHome) continues to be utilized to manage and document the project.

A system design phase replan was performed to address the percent completion falling behind the budget spent.  The results of this replan are discussed below.  KAON 516 describing the revised plan and the new MS Project plan (v30) can be found at http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/SystemDesignPhasePlanning.  The emphasis in this replan was to ensure that the key system design phase deliverables were completed within the budget.  No effort was put into adjusting the dates in the MS Project schedule. 
Three team meetings were held since the last report (Nov. 5, Dec. 13 and Jan. 25).

The WMKO Directorate took responsibility for selecting the reviewers and charter for the System Design Review (SDR).  Invitations to the reviewers went out the week of Jan. 28 along with candidate dates.  A draft Twiki page to support the review has been set up at http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/SystemDesignReview with some initial draft documents.
1.2.2 System Requirements (WBS 2)
Release 2 of the Science Case Requirements Document (SCRD) has been completed and released as KAON 455.  This version has substantial new material and revisions and now includes summary science requirements tables, including AO and science instrument requirements, for each science case.  The SCRD contains five key science drivers and eight science cases.  The key science drivers place the most restrictive or technologically challenging constraints on the NGAO system while the science drivers place important constraints on the final system, but are generally less technologically challenging.
The System Requirements Document (SRD) is being updated with inputs from the SCRD and a general review of its content.
1.2.3 Performance Budgets (WBS 3.1.1)

The progress and status of each of the performance budget elements has been summarized in previous project reports.  The remaining work for the system design phase includes updating the wavefront error budget and the performance budget summary based on the system architecture, subsystem designs and the science cases, and development of the observing efficiency and observing uptime budgets.  We have also identified the need to better understand the performance of pointing lasers at the tip/tilt stars versus an expanded LGS asterism (this work will likely need to extend into the preliminary design phase).
Progress since the last report includes the following.  The wavefront error budget was re-anchored to the Keck II AO system performance, with the new wavefront controller, as part of the Keck I LGS AO preliminary design.  A truth wavefront sensor error budget is being added to the wavefront error budget tool.  
1.2.4 Trade Studies (WBS 3.1.2)

A series of trade studies was initiated at the start of the Keck NGAO System Design phase in order to help solidify system requirements and to give us a perspective on the feasible system architectures.  The progress and status of these trade studies has been described in previous project reports.  The one remaining trade study has been absorbed into the system design phase.  

1.2.5 System Architecture (WBS 3.1.3)

As mentioned in the progress report 4, the subsystem and system architecture evaluations have been completed and the system architecture has been selected.  
The functional requirements have continued to be developed as part of the system design process.  The first release of the AO system and laser functional requirements was completed and good progress has been made on developing the requirements that will be put into the second release.  A decision was made to procure Jama Software’s Contour multi-user requirements management database tool and the functional requirements, and the science and system requirements that they flow from, are being input into this tool.  
1.2.6 AO System & Laser Facility Design (WBS 3.2 & 3.3)

We are nearing the end of the system design phase and draft final design documents are currently being posted and reviewed.  These can be found under the “3.2 Deliverable Documents” section at http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/AOSystemDesign.  
The “Systems Configurations” spreadsheet (KAON 550) at the top of section “3.2 Deliverable Documents” summarizes the AO system observing configurations and their connections to the science cases.

Drafts of the conceptual designs for the optical relay (KAON 549), wavefront sensors (KAON 551), atmospheric profiler (KAON 552) and real-time control (KAON 553) have been posted and are being reviewed.  The conceptual design documents for the optical relay mechanics, AO and laser enclosures, operational tools, object selection mechanisms, non-real-time control and laser system are currently being generated. 
1.2.7 Science Operations (WBS 3.4)

The emphasis has been on completing the science case requirements and only recently has effort switched onto science operations.  There has been some work on acquisition, dithering and offsetting and observing scenarios.   
1.2.8 Science Instruments (WBS 3.5)
Progress has been made on defining the NGAO to instrument interfaces and the instrument package sizes were provided to support the AO opto-mechanical design.
1.2.9 System Design Manual (WBS 3.6)

Version 2 of the System Design Manual (KAON 511) will be produced as a result of the subsystem designs.

1.2.10 Systems Engineering Management Plan (WBS 4.0)

Work has recently begun on the Systems Engineering Management Plan (SEMP).  A Twiki page has been set up at http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/SEMPforSDR to hold the documentation used to prepare the SEMP.  Progress has been made on the WBS and Product Breakdown Structure and a preliminary design phase MS Project Plan.  A good deal of effort went into identifying an approach to cost estimation and the tools to support the cost estimation process, and the team has started on this process with the goal of an initial estimate by Feb. 25.     
1.2.11 Keck Adaptive Optics Notes

All of the NGAO KAONs can be found at http://www.oir.caltech.edu/twiki_oir/bin/view/Keck/NGAO/NewKAONs.  KAONs that have been produced since the last report include the following:

· 455.  Science Case Requirements Document v2.0.

· 516.  NGAO SD Phase Early-FY08 Replan.
· 529.  Optimum Pixel Sampling for Asteroid Companion Studies.

· 546.  System Design Cost Estimation Guidelines.

· 548.  Science Cases Requirements Summary Spreadsheet (this is a revision).

· 549.  Optical Relay System Design Report.

· 550.  System Configurations Spreadsheet.

· 551.  Wavefront Sensor System Design Report.

· 552.  Atmospheric Profiler System Design Report.

· 553.  Real-time Control System Design Report.

· 554.  NGAO Passband Definitions.

· 555.  NGAO to Instruments Interface Definitions.
1.3 Schedule and Budget Status

1.3.1 Milestones

The SEMP milestones through the remainder of the system design phase are shown in the table below along with their status.    The new dates in italics represent changes made in the last replan (KAON 516).  Milestones 6 and 12 have made significant progress since the last report.

	#
	MILESTONE
	DATE
	DESCRIPTION
	STATUS

	1
	SD SEMP Approved
	10/9/06
	Approval of this plan by the Directors.  Initial SEMP version released to Directors for comment on 9/12 & final version on 9/29/06. 
	Verbal approval received from individual Directors.  Written approval requested.

	2
	SD phase contracts in place
	10/27/06
	Contracts issued to Caltech & UCSC for the system design phase.
	Complete

	3
	Science Case Requirements Summary v1.0 Release
	10/27/06
	Initial Release of the Science Requirements as input to trade studies and performance budgeting
	Complete

	4
	System Requirements Document (SRD) v1.0 Release 
	12/8/06
	Initial release of System Requirements with emphasis on the science requirements
	Complete

	5
	Performance Budgets Summary v1.0 Release
	6/15/07
	First round of all performance budgets complete & documented
	Complete

	6
	SRD v2.0 Release
	5/22/07

New: 12/21/07
	Second release of System Requirements Document
	SCRD v2.0 Complete

SRD v2.0 nearing completion

	7
	Trade Studies Complete
	6/22/07
	All trade studies complete & documented (as a series of KAONs); with one new trade study excepted
	Complete

	8
	SRD v3.0 Release
	9/7/07 New:

2/12/08
	Third release of System Requirements
	Determined that SRD v2.0 is adequate.

	9
	System Design Manual v1.0 Release
	9/21/07
	First release of System Design Manual
	Complete

	10
	Technical Risk Analysis v1.0 Release
	9/21/07
	First round of project risk analysis complete & documented
	Complete

	11
	Cost Review Complete
	12/7/07

New:

2/11/08
	Project cost estimates complete, documented & internally reviewed
	Costing process has begun.

	12
	SDM v2.0 Release
	2/12/08

New: 2/15/08
	Final system design phase version
	System Design nearly complete.  SDM to be updated.

	13
	System Design Review
Package Distributed
	3/4/08

New: 3/10/08
	SDR documents sent to reviewers
	

	14
	System Design Review
	3/31/08

New: 4/2/08
	SDR meeting
	

	15
	SDR Report & Project Planning Presentation at SSC meeting
	4/14/08

New: 

4/30/08
	Final SD phase report including results of SDR & project plans
	


1.3.2 Schedule

The following discussion focuses on the WBS elements for which major work should have occurred through January.    

SD Phase Management (WBS 1).  We are generally on track with the management items.  Setting up the SDR is behind schedule.  Invitations to the reviewers went out from the WMKO Directorate the week of Jan. 28.
System Requirements (WBS 2).   This WBS remains behind schedule.  Good progress however has been made on the science requirements and version 2 of the Science Case Requirements Document (SCRD) was released.  We will likely not have a full version 3 but rather minor updates prior to the SDR.  The tables from the SCRD are currently being input to the System Requirements Document (SRD) and the SRD is being reviewed for completeness, prior to the release of SRD version 2.  We believe that version 2 of these documents will meet the needs for the system design. 

Performance Budgets (WBS 3.1.1).  The performance budgets have continued to largely been on hold during this period, with the exception of some progress on the wavefront error budget tool.
Trade Studies (WBS 3.1.2).  The one remaining trade study has been cancelled since the need for this has been overtaken by the development of the object selection mechanism as part of the system design. 
System Architecture (WBS 3.1.3).  This phase was largely completed on schedule.  The first release of the functional requirements for the science operations and science instruments remain incomplete and behind schedule.  Good progress is being made on the requirements that will be used in the second release of the AO system and laser functional requirements.   
AO System (WBS 3.2), Laser Facility (WBS 3.3) and Science Operations (WBS 3.4).  Although it remains behind schedule the subsystem design phase should be complete in Feb.  The team has already completed, at least drafts of, a number of subsystem design reports and are working on the remainder. 
Science Operations (WBS 3.4).   This area is well behind our original schedule and only modest progress has been made.  Due to an emphasis on defining the observing scenarios and on supporting the definition of some areas like acquisition and dithering this has not significantly impacted the subsystem design.
Science Instruments (WBS 3.5).  
Systems Engineering Management Plan (WBS 4).  Work on the SEMP started late but good progress has recently been made.   
1.3.3 Budget

82% of the total SEMP budget, including contingency, has been spent through Dec/07.    

1.4 Anticipated Accomplishments in Next Period

We need to determine whether the system design review documentation will suffice for the next project report prior to the April Science Steering Committee Meeting.  The priority during this period will be on preparing the Systems Engineering Management Plan, including the NGAO cost estimates, completing the System Design Manual and supporting the System Design Review.  All milestones should be complete by the time of the April SSC meeting.

2. Schedule

A high level snapshot of the tracked version of the schedule through January is shown below with 73% of the work complete.
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Note that the 73% complete is somewhat of an underestimate since % completes were not available for the science cases.     
3. Financial Summary

Overall Budget: The total expenditure through the end of Dec. is ~$955k as summarized in the following table along with the inception to date (ITD) total.  This represents 91% of the $1049k budget, excluding contingency, or 82% of the total $1170k budget including contingency.  
The number of FTEs working on the NGAO system design tasks at our three institutions has been 7.2 versus the 7.7 FTE level in the SEMP.    

	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec
	ITD

	FTEs
	4.0
	5.4
	3.5
	6.2
	7.0
	5.7
	6.8
	5.3
	5.3
	5.3
	6.0
	7.2
	6.4
	6.6
	5.4
	7.2

	Personnel($k)
	29.8
	50.0
	29.5
	62.2
	62.3
	48.3
	74.4
	52.0
	56.2
	69.2
	78.4
	79.4
	60.1
	79.3
	58.0
	889.0

	Travel + ($k)
	0.1
	2.7
	0.2
	5.6
	4.8
	0.1
	3.1
	4.2
	4.5
	6.2
	7.2
	2.4
	2.1
	2.5
	6.7
	52.3

	Students ($k)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	3.1
	3.1
	3.5
	3.5
	0.0
	13.2

	Total ($k)
	29.9
	52.6
	29.6
	67.8
	67.2
	48.3
	77.5
	56.2
	60.7
	75.4
	88.7
	84.9
	65.7
	85.3
	64.7
	954.5


The cumulative percent of the budget spent by month is shown in the following figure along with the percent complete from the tracked version of the schedule.  
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The monthly costs by Institution are plotted in the following graph.  The variability is believed to be a result of a combination of using non-dedicated personnel and cycling people on and off for specific tasks.
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WMKO Report: The following table lists the WMKO FTEs and total costs through Dec.  Overall WMKO has used 101% of the budget originally planned in the SEMP (excluding contingency).  Note that the Dec. “Travel +” row includes $6k for the procurement of two Contour licenses for requirements management.
	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	ITD

	FTEs
	2.1
	2.5
	1.4
	3.2
	3.7
	2.5
	3.2
	2.6
	3.0
	2.2
	3.3
	4.2
	4.1
	3.3
	2.5
	3.6

	Personnel ($k)
	16.1
	27.1
	11.0
	31.8
	27.3
	22.4
	29.5
	26.4
	23.8
	20.2
	39.2
	36.4
	38.1
	42.7
	26.2
	418.3

	Travel + ($k)
	0.1
	2.5
	0.1
	0.6
	0.1
	0.1
	2.7
	1.7
	1.8
	3.8
	1.6
	0.9
	0.8
	1.7
	6.8
	25.2

	Total ($k)
	16.2
	29.5
	11.1
	32.4
	27.4
	22.4
	32.2
	28.1
	25.6
	23.9
	40.8
	37.3
	38.9
	44.4
	33.1
	443.5


COO Report: The following table lists the COO FTEs and total personnel costs through Dec.  Overall COO has used 96% of the budget originally planned in the SEMP (excluding contingency).
	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec
	ITD

	FTEs
	0.3
	1.2
	0.9
	1.8
	1.9
	1.6
	2.1
	1.2
	1.7
	2.2
	1.7
	1.4
	0.4
	1.3
	1.4
	1.8

	Personnel ($k)
	6.9
	15.1
	11.4
	22.2
	26.5
	15.3
	34.2
	15.0
	20.5
	30.4
	20.4
	27.9
	5.1
	16.6
	16.8
	284.0

	Travel ($k)
	0.0
	0.2
	0.1
	4.3
	0.3
	0.0
	0.0
	2.5
	2.5
	1.3
	3.5
	1.2
	1.2
	0.8
	-0.2
	17.8

	Total ($k)
	6.9
	15.3
	11.5
	26.5
	26.8
	15.3
	34.2
	17.5
	22.9
	31.7
	23.9
	29.1
	6.3
	17.3
	16.6
	301.8


UCO/Lick Report: The following table lists the UCO/Lick FTEs and total personnel costs through Sept.  The numbers for Oct. through Dec. (in red) are just estimates since these numbers have not been provided by UCO.  Overall UCO is estimated to have used 82% of the budget originally planned in the SEMP (excluding contingency).
	Category
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec
	ITD

	FTEs
	1.7
	1.7
	1.3
	1.2
	1.4
	1.6
	1.6
	1.6
	0.6
	0.9
	1.0
	1.6
	1.8
	2.0
	1.5
	1.8

	Personnel ($k)
	6.8
	7.8
	7.0
	8.1
	8.6
	10.6
	10.6
	10.6
	11.9
	18.6
	18.8
	15.1
	17.0
	20.0
	15.0
	186.7

	Travel ($k)
	0.0
	0.0
	0.0
	0.7
	4.4
	0.0
	0.4
	0.1
	0.2
	1.2
	2.1
	0.3
	0.0
	0.0
	0.0
	9.3

	Total ($k)
	6.8
	7.8
	7.0
	8.9
	13.0
	10.6
	11.0
	10.7
	12.2
	19.8
	20.9
	15.4
	17.0
	20.0
	15.0
	196.0


A postdoc is included in the UCO budget.  The postdoc, Elizabeth McGrath, started full-time paid work in early September subsequent to the completion of her Ph.D. defense. 
Science Case Requirements Report:  The SEMP does include 620 hours ($19k) for graduate students to support the science case development.  A student of F. Marchis was funded for the period of Aug. 1 through Nov. 30 for a total cost of $13.2k.  

Project scientist and science community participation, which is “free” to the project, is not tracked.
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